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1. NOTE

This School Yearbook is valid for 2025 only. Regulations and curricula may be amended without prior notice. General regulations and information appear
in the General Information and Regulations Yearbook.

Although the information contained in this School Yearbook has been compiled as carefully and accurately as possible, Council and Senate accept no
responsibility for any errors or omissions that may occur. The University reserves the right to amend any regulation or condition without prior notice.

The information is correct up to 31 October 2025.

The fact that particulars of a specific programmes, subjects or modules have been included in this School Yearbook does not necessarily mean that such
programme, subject, or module will be offered in 2025 or any subsequent year.

This School Yearbook should be read in conjunction with the General Information and Regulations Yearbook
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2.1 SCHOOL PREAMBLE

The School of Engineering and the Built Environment is located at the Jose Eduardo dos Santos Campus of the University in Namibia in Ongwediva, northern
Namibia. The School enrolled its first 42 students in February 2009, but the number passed 310 in February 2017, with about 22% of the students being
females. About 30% of the student population comes from the SADC region, outside Namibia. On the other hand, the Namibian Engineering students
represent all the 14 regions in Namibia. The School offers the degree of Bachelor of Science in Engineering with Honours in eight Engineering disciplines.
All the degree programmes have been approved by the Engineering Council of Namibia and by the Namibia Qualifications Authority (NQA) and are
registered in the National Qualifications Framework (NQF) as professional Engineering Degrees with Honours at NQF Level 8. The degree programmes are
offered in five academic departments which have a mix of Namibian and expatriate academic members of staff as well as Namibian administrative and
support staff.

The School has produced over 270 graduate engineers since inception in the following disciplines: Civil Engineering, Computer Engineering, Electrical
Engineering, Electronics Engineering, Mechanical Engineering, Telecommunication Engineering, Metallurgical Engineering, Mining Engineering and
Electronics and Computer Engineering. These graduate engineers have been evaluated by the Engineering Council of Namibia and found to be registerable
as Professional Engineers upon completion of their professional training. About 80% of these graduate engineers are fully employed in Namibia, Angola
and other SADC countries. Others went on to pursuer their postgraduate studies in Namibia and at other international universities outside Namibia. The
employment rate of the graduate use to be 100% but has been recently affected by the economic down turn in Namibia.

Having successfully implemented the various Bachelor of Science (Engineering) degree programmes, the School currently also offers various postgraduate
qualifications which include masters and PhD degree in all six Engineering disciplines. Masters are offered either by course work or by thesis option. All
PhDs are by thesis. The School has graduated 2 PhD students and one master’s student as of December 2018. This number is expected to grow in the
coming years. The Masters programme by course include; MSc in Civil Engineering with three specialization options: Structures, Transport and Water, and
MSc in Water Resource Management. Other MSc by course work in other field will be developed in due course.

In order to benchmark the Engineering degree programmes internationally, the School of Engineering and the Built Environment has established
collaborations and exchange programmes with a number of international universities. Such programmes cover student and staff exchange, joint research
projects and curriculum development. International universities that collaborate with our School are based in Germany, Japan, China, Russia, Italy, South
Africa, Thailand, Kenya and Nigeria. Funding for collaboration with German Universities in the area of civil Engineering is generously provided by the
Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ). In 2012- 2015, final year civil Engineering students visited the University of Kaiserslautern
in Germany on student exchange. In 2013, students from the University of Kaiserslautern visited the School in Ongwediva

The School is being constructed in five phases. When all the phases are completed, about 1000 students will be studying Engineering at any given time.
The buildings currently occupied consist of the Namibian Wing (Phase 1) that houses the Mechanical Engineering Building and the Administration Block;
the Indian Wing (Phase II), which houses the Mining Engineering Building, the Computer Engineering Building and the Information Resource Centre; and
the recently completed German Wing (Phase Ill), which houses the Department of Civil and Environmental Engineering

| wish to thank the Government of Namibia, through the Ministry of Education and the National Planning Commission for their continued support of this
project. | also wish to thank Professor Kenneth Matengu, the Vice Chancellor of the University of Namibia, who continues to support the growth of the
School and to bring on board new international partners from time to time. May | also thank the many donors and benefactors who have made an impact
at the School financially and in kind. In particular, | wish to single out the Government of India, for their very generous donation of US$12.3 million for
Phase Il of the School, the German Government, for their generous donation of Euros 13.0 million channelled via GIZ and KfW Development Bank, and
NamPower, who in 2013 completed the construction and installation of a Mini Sub-Station at the Ongwediva Engineering Campus worth about NS 2 million.
Many thanks are also due to the members of the University Management for their unwavering support, the School Management Committee and the
Academic, Administrative and Technical Staff of the School of Engineering and the Built Environment for their hard work; and the entire Student Body of
the School, for their commitment, discipline and perseverance.

Dr. Petrina Johannes
Associate Dean



2.2 SCHOOL OF ENGINEERING AND THE BUILT ENVIRONMENT CALENDAR 2025

06 Jan - 17 On-Line Registration: Senior Engineering Students Commences (until 17 January 2025)
January

09 January University Open

13 Jan - 24 On-Line Registration: 1%t Year Engineering Students Commences (until 24 January 2025)
January

EXAMINATIONS - Promotional examination applications commence (until 24 January)

21 January ACADEMIC STAFF RESUMES OFFICE DUTIES

EXAMINATIONS — Remark application for second semester and year modules commences (until 3 February)

24 January SEBE - Student Orientation/ Induction
22 January SEBE — General Staff Meeting
27 January Lectures commence for CORE SEMESTER — New Curriculum for Engineering Students (1%t and 2" ) (Until 28 February)

Lectures commence for FIRST SEMESTER for Senior Engineering students (3™ and 4t year) (Until 08 May)

07 February SEBE -Admissions, Assessment and Graduations Committee - (Agenda closes 24 Jan) — Re-Admission appeal and
graduation

13 February Civil Engineering Management Review meeting

28 February Lectures end for CORE SEMESTER — All New Curriculum Students

03 March Lectures commence for FIRST SEMESTER — New Curriculum Engineering Students 1%t and 2" Years (Until 13 June),

07 March SEBE — School Board Meeting (Agenda close 12 Feb 2025)

16 April GRADUATION: NORTHERN CAMPUSES

17 April FIRST SEMESTER BREAK for students commences (Until 22 April)

23 April Lectures commence after FIRST SEMESTER BREAK

7 May SEBE - School Board Meeting (Agenda close 23 April 2025)

08 May Lectures end for the FIRST SEMESTER for Senior Engineering students




12 May First opportunity examinations commence for Senior Engineering students (until 23 May)
27 May INSTITUTIONAL HOLIDAY
30 May SEBE —First opportunity examinations end for Senior Engineering students
02 June SEBE — Industrial Training commences for final year Students Engineering 3 Months (Until 29 August)
13 June Lectures end for the FIRST SEMESTER for 1%t and 2™ Year Engineering students
17 June First opportunity examinations commence for 1% and 2" Year Engineering students until 30 June
30 June First opportunity examinations commence for 1%t and 2™ Year Engineering students
01 July SEBE — Drafting of 2"! semester Engineering Class Timetable commences until 11 July
02/03 July Internal Iso 9001-2015 audit for civil engineering labs
01 July Second Opportunity Examinations commence — for all Engineering students (Until 08 July)
08 July Second Opportunity Examinations ends — for all Year Engineering students
09 July SEBE - Admissions, Assessment and Graduations Committee (Agenda closes 20 June)
Examiners/Moderators/Graduation
11 July End of FIRST SEMESTER for all Engineering Students.
Release of final first semester examination results
SEBE — Release of 2" semester Engineering Class Timetable
14 -18 July Mid-year recess
21 July Lectures commence for SECOND SEMESTER — for all Engineering Students (Until 31 October)

ACADEMIC ADMINISTRATION — Addition and cancellation of SECOND SEMESTER modules commence (Until 25 July)

06 August SEBE — School Board Meeting (Agenda close 23 July)

25 August SECOND SEMESTER BREAK for students commence (Until 29 August)
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27 August

INSTITUTIONAL HOLIDAY

29 September

SEBE — Industrial Training ends for final year Students Engineering.

01 September

Lectures resume after second semester break

24 September Civil Engineering Management review
8 October External 1ISO 9001-2015 recertification audit for Civil Labs
31 October Lectures end for the SECOND SEMESTER for all Engineering students

04 November

SEBE -Drafting of Core Semester and 1°t semester Engineering Class Timetable commences until 06 December

05 November

First opportunity examinations commence for all Engineering Students (until 18 November)

18 November

First opportunity examinations end for all Engineering Students

19 November

Second opportunity examinations commence for all Engineering Students (until 28 November)

28 November

Second opportunity examinations end for all Engineering Students

End of SECOND SEMESTER for all Engineering Students

04 Dec

SEBE - Admissions, Assessment and Graduations Committee (Agenda closes 28 Nov) - Graduation

05 December

SEBE - Releasing of Core Semester and 1t semester Engineering Class Timetable

12 December

08 January 2026

End of ACADEMIC YEAR

University opens (2025 academic year)

20 January 2026

JEDS Academic staff resumes office duties
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DUE DATES FOR THE 2025 ACADEMICYEAR

(i)
17 January Last day to apply to write promotional examination
17 January Last day to apply for the retention of continuous assessment (CA) marks
24 January Last day to approve promotional examinations applications by Schools
31 January Last day to cancel core semester modules with 100% credit — New curriculum students
03 February Last day to apply for remark for the second semester and year modules of First and Second opportunity examinations of
November 2024)
09 February Last day for application of module(s) exemptions — New Curriculum Students
09 February Last day for approval of module(s) and qualification changes — New Curriculum Students
14 February Last day to cancel core semester modules with 50% credit — New curriculum students
16 February Last day for application of module(s) exemptions — Senior Students
16 February Last day for approval of module(s) and qualification changes — Senior Students
21 February Last day to cancel core semester modules — New curriculum students
21 February Last day to cancel Semester 1 and year modules with 100% credit — Old curriculum students
23 February Last day for approval of module(s) exemptions — New Curriculum Students
08 March Last day for approval of module(s) exemptions — Senior Students
14 March Last day to cancel first semester modules with 50% credit — Old curriculum students
14 March Last day for approval of module(s) and qualification mode changes of Senior students
15 March Last day to cancel first semester and year modules with 100% credit — New curriculum students
14 April Last day to cancel first semester and year modules with 50% credit — New curriculum students
28 April Last day to cancel FIRST SEMESTER MODULES — All students.
28 April Last day to change offering types
07 July Last day to cancel year modules with 50% credit — All students
01 August Last day to apply for remark of first semester modules
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11 August

Last day to cancel second semester with 100% credit — All students

01 September

Last day to cancel second semester with 50% credit — All students

01 September

Last day to submit outstanding documentation

29 September

Last day to change offering types

29 September

Last day to cancel second semester and year modules — All Students

31 October

Last day to submit Theses and Dissertations for examinations — Higher Degree Students
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2.3 STRUCTURE AND PERSONNEL OF THE SCHOOL OF ENGINEERING AND THE BUILT
ENVIRONMENT

2.3.1  OFFICE OF THE ASSOCIATE DEAN

Associate Dean: Dr. Petrina Johannes BSc (Civil Eng), MSc (Civil Eng), PhD (Civil Eng) (USA)
Tel: (+264 65) 232 4022)
Secretary to the Associate Dean: Mrs Melinda Munkanda Tel: (+264 65) 232 4016}
Fax: (+264 65) 232 4069)
Faculty Officer: Mrs. Paulina N. Kashihakumwa Tel: (+264 65) 232 4004)
Fax: (+264 65) 232 4085)
Human Resources Officer Mrs. Jacqueline Nghidamwasha Tel: (+264 65) 232 4078)
Fax: (264 65) 232 4069)
Campus Administrator: Mrs. Erastus Tulonga Beata Tel: (+264 65) 232 4009)
Systems Administrator: Mr. Gerson Hailundu Tel: (+264 65) 232 4044)
Examinations Officer:Mrs. Tekla Ndevashiya Tel: (+264 65) 232 4107)
Student Leadership Development Officer: Mrs. Lovisa Amon Tel: (+264 65) 232 4093)
JEDS Cashier: Mr. Joseph Lukas Tel: (+264 65) 2324104)

General enquiries regarding the School of Engineering and the Built Environment and qualifications offered by the School should be directed

to:

The Faculty Officer

School of Engineering and the Built Environment

University of Namibia, Engineer Jose Eduardo Dos Santos Campus

7501 Namundjembo Mengela Street

Ongwediva

P. O. Box 3624 Ongwediva Namibia

Telephone: (+264 65) 232 4004 Fax: (+264 65) 2324085 E-mail: pnshivute@unam.na

Enquiries regarding specific subjects and departments should be addressed to relevant Head of Department. (Tel: +26465 232 4000)
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2.3.2 ACADEMIC DEPARTMENTS

DEPARTMENT OF CIVIL AND MINING ENGINEERING

Academic Programmes: Bachelor of Science in Civil Engineering (Honours)
Bachelor of Science in Mining Engineering (Honours)
Bachelor of Science in Civil Engineering (Honours) - Extended

Bachelor of Science in Mining Engineering (Honours) ) - Extended

DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

Academic Programmes: Bachelor of Science in Electronics and Computer Engineering (Honours)
Bachelor of Science in Electrical Engineering (Honours)
Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended

Bachelor of Science in Electrical Engineering (Honours) - Extended

DEPARTMENT OF MECHANICAL AND METALLURGICAL ENGINEERING

Academic Programmes: Bachelor of Science in Mechanical Engineering (Honours)
Bachelor of Science in Metallurgical Engineering (Honours)
Bachelor of Science in Mechanical Engineering (Honours) - Extended

Bachelor of Science in Metallurgical Engineering (Honours) - Extended
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3 NATURE OF THE CURRICULUM OF THE BACHELOR OF SCIENCE IN ENGINEERING

3.1 INTRODUCTION

In October 2008, the University Senate approved a curriculum for degrees of Bachelor of Science in Engineering, consisting of eight
programmes that cover the following disciplines: Civil Engineering, Computer Engineering, Electrical Engineering, Electronics Engineering,
Mechanical Engineering, Metallurgical Engineering, Mining Engineering and Telecommunication Engineering. These programmes were
launched in February 2009 when the School of Engineering and the Built Environment admitted its first intake of students. In February 2012,
the School launched an additional programme, Bachelor of Science in Electronics and Computer Engineering.

Following the launch of the programmes, the School submitted its curriculum to the Namibia Qualifications Authority (NQA) for assessment
towards registration on the National Qualifications Framework (NQF). The NQA Secretariat found that all nine curricula satisfy the
requirements for Professional Bachelor Degrees at NQF Level 8. All Engineering qualifications offered by the School are registered on the
National Qualification Framework with the Namibian Qualification Authority.

The same curriculum was submitted to the Engineering Council of South Africa for a desktop review aimed at assessing whether the
curriculum met the requirements of the Engineering Council of Namibia’s Standards for Professional Bachelor Degrees in Engineering. The
ECSA desktop review concluded that the curriculum does meet the Standards of the Engineering Council of Namibia (ECN). One of the degree
programmes, namely BSc in Electronics Engineering was also submitted to the National Council for Higher Education (NCHE) in Namibia for
Pilot Accreditation. Whereas the NQA, ECSA and NCHE found the curriculum acceptable and meeting most of the targeted requirements,
suggestions for further improvements were made. Meanwhile, the School has entered into collaboration with a number of German
Universities, which have also suggested changes to the curriculum. In the light of suggestions from all the stakeholders, the School decided
to review all its programmes with the aim of producing a revised curriculum that would eventually be accredited by the Engineering Council
of Namibia, National Council for Higher Education and Engineering Council of South Africa.

In 2016, the Programme for Bachelor of Science in Metallurgical received full (5 years) accreditation, while the Bachelor of Science in Civil
Engineering received conditional (3 years) from NCHE. Two more programmes namely Bachelor of Science in Mechanical Engineering and
Bachelor of Science in Electronics and Computer Engineering went through the accreditation exercise with NCHE in 2016, while the remaining
two programmes (Bachelor of Science in Electrical Engineering and Bachelor of Science in Mining Engineering) are expected to go through
the accreditation process in 2017.

3.2 PURPOSE AND SUPPORT FOR THIS CURRICULUM

The purpose of this curriculum is to provide systematic university-level education and training towards the attainment of pre-defined Exit
Level Learning Outcomes needed by the University of Namibia and recognized by Engineering Professional Bodies for the attainment of the
Degree of Bachelor of Science in Engineering (BSc in Engineering) in the following disciplines: Civil Engineering; Computer Engineering;
Electrical ~ Engineering; Electronics  Engineering; Mechanical  Engineering; Metallurgical  Engineering; Mining  Engineering;
Telecommunication Engineering; Electronics and Computer; and in any other Engineering discipline approved from time to time by Senate.
This curriculum enjoys full support from the Government of the Republic of Namibia (GRN), which considers it to be a precursor for the
attainment of Vision 2030 with respect to producing key human resource in Engineering and technology. The support of GRN was manifested
in the initial investment of about N$150 million made by the Government towards construction and establishment of Phase | (Mechanical
Engineering and Administration Buildings, Students Hostels, Visitor Flats) of the School of Engineering and the Built Environment in
Ongwediva Campus. The GRN will also fund the construction of Phase IV of the School (Electronics, Telecommunication and Electrical
Engineering Buildings). Local industry and private individuals have also expressed support for this curriculum and have already made multi-
million-dollar donations to the School. In addition, local industry is working in partnership with the School by providing opportunities for
engineering students to carry out Industrial Attachment during vacation time. A number of local industries have also expressed wishes to
carry out joint research with the School.

Foreign governments have also expressed their support towards education and training of engineers in Namibia. For example, the
Government of India donated US$12.3 million towards the construction of Phase Il of the School (Mining Engineering, Computer Engineering
and Library Buildings). The Federal Republic of Germany, on the other hand, has donated Euro 13 million towards construction and equipping
of Phase Il of the School (Civil and Environmental Engineering Buildings). A number of international universities have signed memoranda of
understanding with the University of Namibia to support training, research, academic exchange, student exchange and staff development
at the School of Engineering and the Built Environment.

3.3 ESSENTIAL CURRICULUM REQUIREMENTS

The curriculum for the degrees of Bachelor of Science in Engineering consists of Extended Programmes (=32BHVX, 32BHCX, 32BHEX,
32BHNX, 32BHTX and 32BHMX) plus four years of Engineering training spread over 8 semesters. The Extended Programmes consist of
Engineering and support modules that are meant for students who enter the Engineering Programs with 27 point from the 2 subjects in
Advance Subsidiary with a “d” symbol from Mathematics, Physics and or Chemistry and another 3 subjects from Ordinary level including
English with a “C” symbol..

The First Year of Engineering (=32BHVI, 32BHCI, 32BHEI, 32BHNI, 32BHTI and 32BHMI) is common to all Engineering disciplines and is the
entry point for students who completed secondary school and obtained the National Senior Secondary Certificate (NSSCAS) and obtained
symbol “c” in Mathematics, Chemistry and Physics and 2 more subjects from either Ordinary level or NSSCAS including English with a “C”
or “c” symbol.

17



In addition to having a common First Year, some common subjects have been incorporated in the Second Year of Engineering in order to
share resources and eliminate duplication. Almost all subjects in the Third Year and Fourth Year of Engineering are discipline-specific. In
order to provide hands-on experience, all students are required to undertake Industrial Attachment during their Fourth Year of Engineering.
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3.4 REQUIREMENTS FOR ACCREDITATION

3.4.1 NQF CREDITS

The 8 semesters of the Bachelor of Science Degree in Engineering have been structured using the UNAM degree format, while satisfying
accreditation requirements of the Namibia Qualifications Authority (NQA), the Engineering Council of Namibia (ECN) and the Engineering
Council of South Africa (ECSA) for a total of at least 560 NQF Credits and a minimum specified knowledge area content. The total NQF Credits
are accumulated from Levels 5 to 8.

ECSA and ECN have adopted the South African Qualifications Authority (SAQA) standards, which require a four-year full-time professional
degree programme to have at least 560 NQF Credits. One credit is equal to 10 notional hours. A notional hour is made up of Delivery Time
(teaching time) plus Learning Time (individual private time in the learning process). For courses consisting of mainly lecturers, tutorials and
laboratory work, 1 contact hour is equal to 2 notional hours because for every hour of lecture (every hour of delivery), a learner requires
another hour of private study (learning time). At UNAM, a semester is made up of 16 weeks, made up of 14 weeks of lectures and 2 weeks
of examinations. Subjects are classified as full module or half module, depending on contact time per week. A full module is made up of 56
lecture hours (i.e. 14 weeks x 4 hours of lectures per week) plus tutorials or practical sessions.

In this curriculum, a full module consists of 4 lecture hours plus 2 hours of tutorial (or 3 hours of practical) per week. The 4 lecture hours per
week equal to 4 contact hours and the 2 hours of tutorial (or 3 hours of laboratory practical) are equivalent to an additional 1 contact hour.
The delivery time for a full module is therefore 5 hours per week. Since for every one-hour delivery time there is one hour of learning, the
number of notional hours per week is ten. As stated above, 10 notional hours are equivalent to 1 credit. Therefore, a full module earns 1
credit per week or 14 credits over a 14-week semester. In addition, during the calculation of credits, the time spent on continuous
assessment and examinations must also be included. The three-hour examination plus continuous assessment for a full module translates
into an additional 2 credits per semester. Therefore, a full module consists of 16 credits per semester. A half module consists of 8 credits
per semester.

3.4.2 KNOWLEDGE AREA CONTENT

The minimum credits within five specified Knowledge Areas in an accredited Engineering degree programme that are recommended by ECN
are shown in the table below. The table shows that an Engineering curriculum needs to have a balance of mathematics, basic sciences,
engineering principles, Engineering design and synthesis, computing and IT as well as some complementary and discretionary studies. In
particular, the combined content of Engineering principles, Engineering design and synthesis as well as computing and IT should be at least
50% of the overall curriculum.

Recommended Minimum Credits per Knowledge Area in a Professional Engineering Degree Programme

KNOWLEDGE AREA MINIMUM CREDITS MIN PERCENT CONTENT (%)
MATHEMATICAL SCIENCE 56 10

NATURAL SCIENCES 56 10

ENGINEERING SCIENCES 180 32

ENGINEERING DESIGN AND SYNTHESIS 72 13

COMPLEMENTARY STUDIES 56 10

SUBTOTAL (MINIMUM) 420 75

DISCRETIONARY (FOR REALLOCATION) — MAX 140 25

TOTAL 560 100

Complementary Studies consist of those disciplines outside of engineering sciences, basic sciences and mathematics, which are essential to
the practice of Engineering and help broaden the student's perspective in the humanities and social sciences, thus enabling the student to
understand the world in which Engineering is practised. Such studies include economics, management principles, impact of technology on
society, effective communication, labour laws, laws of contracts etc.

Discretionary studies, on the other hand, are made up of optional studies taken from engineering principles, which assist students to

understand their disciplines better. For example, students of mechanical Engineering may choose to study principles of electrical machines
because they will need to use such machines in their mechanical designs.
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3.43  EXITLEVEL OUTCOMES

The curriculum for the degree of Bachelor of Science in Engineering prepares candidates for future registration as Professional Engineers by
the Engineering Council of Namibia (ECN). In order for an Engineering curriculum to adequately prepare a person for registration as a
Professional Engineer, certain competencies or Exit Level Outcomes have been defined by the Engineering Council of Namibia (ECN)* (and
also by the Engineering Council of South Africa (ECSA)). The required Exit Level Outcomes are as follows:

1. PROBLEM SOLVING
Identify, formulate, analyse and solve complex Engineering problems creatively and innovatively.

2. APPLICATION OF SCIENTIFIC AND ENGINEERING KNOWLEDGE
Apply knowledge of mathematics, natural sciences, Engineering fundamentals and an Engineering to solve complex Engineering
problems.

3. ENGINEERING DESIGN
Perform creative, procedural and non-procedural design and synthesis of components, systems, Engineering works, products or
processes.

4. INVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS
Demonstrate competence to formulate and conduct investigations and experiments.

5. ENGINEERING METHODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY
Demonstrate competence to use appropriate Engineering methods, skills and tools, including those based on information
technology.

6. PROFESSIONAL AND TECHNICAL COMMUNICATION
Demonstrate competence to communicate effectively, both orally and in writing, with Engineering audiences the community at
large.

7. SUSTAINABILITY AND IMPACT OF ENGINEERING ACTIVITY

Demonstrate critical awareness of the sustainability and impact of engineering activity on the social, industrial and physical
environment.

8. INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING
Demonstrate competence to work effectively as an individual, in teams and in multidisciplinary environments.

9. INDEPENDENT LEARNING ABILITY
Demonstrate competence to engage in independent learning through well-developed learning skills.

10. ENGINEERING PROFESSIONALISM
Demonstrate critical awareness of the need to act professionally and ethically and to exercise judgment and take responsibility
within own limits of competence.

11. ENGINEERING MANAGEMENT
Demonstrate knowledge and understanding of Engineering management principles and economic decision making.

1 ECN (2007), Standards for Professional Bachelor Degrees in Engineering, Windhoek: pg. 5-8.
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4 REGULATIONS AND CURRICULUM FORMAT

The regulations outlined in this curriculum should be read in conjunction with the General Information and Regulations Prospectus of the
University of Namibia.

4.1 DEGREE NAMES AND CODES

4.2 PROGRAMMES ON OFFERIN 2025

(i Bachelor of Science in Civil Engineering (Honours) (32BHVI) (19BCVE)
(ii Bachelor of Science in Electrical Engineering (Honours) (32BHEI) (19BECE)
(ii) Bachelor of Science in Electronics and Computer Engineering (Honours) (32BHCI) (19BCEE)
(iv) Bachelor of Science in Mechanical Engineering (Honours) (32BHNI) (19BMEE)
(v Bachelor of Science in Metallurgical Engineering (Honours) (32BHTI) (19BMLE)
(vi) Bachelor of Science in Mining Engineering (Honours) (32BHMI) (19BMNE)
(vii) Bachelor of Science in Civil Engineering (Honours) - Extended (32BHVX)

(viii) Bachelor of Science in Electrical Engineering (Honours) - Extended (32BHEX)

(ix) Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended (32BHCX)

(x Bachelor of Science in Mechanical Engineering (Honours) - Extended (32BHNX)

(i) Bachelor of Science in Metallurgical Engineering (Honours) - Extended (32BHTX)

(xii) Bachelor of Science in Mining Engineering (Honours) - Extended (32BHMX)

4.3 ADMISSION REQUIREMENTS

4.3.1 GENERAL REQUIREMENTS

To register in the Bachelor of Science in Engineering degree programme, a candidate must hold a valid National Senior Secondary Certificate
(NSSC) at NSSC-O level (IGCSE level), NSSC-H level, (HIGCSE level) or NSSCAS Level with passes in at least 5 subjects, which add up to at least
32 points, calculated using the specified UNAM scale. Equivalent qualifications are acceptable. The School of Engineering and the Built
Environment may administer an entrance test when admission places are scarce.

4.3.2 MINIMUM ENTRY INTO THE ENGINEERING — EXTENDED PROGRAMME

The minimum entry requirement for admission into the Engineering - Extended Programme is 27 points in the best 5 subjects from Grade

12:

(a) 2 Subjects (Mathematics, Physics /Chemistry) on NSSCAS level with an average grade of “D” in each subject or higher. 3 Subjects at
Ordinary level including English with a “C” Symbol

(b) A score of “3” in Mathematics and in Physical Science (or “3” in Mathematics and 4 in Physical Science) plus a score of 4 or better in
English at NSSC-H level (HIGCSE) or equivalent qualification. If English was not taken at NSSC-H, at least a “C” symbol in English at NSSC-
O level will be required, or

(c) Students who did the UNAM Foundation Programme are eligible for admission into the Engineering - Extended Programme provided
they meet the minimum entry requirements.

433  MINIMUM ENTRY INTO THE FIRST YEAR OF ENGINEERING (= 32BHVI, 32BHCI, 32BHEI, 32BHNI, 32BHTI AND
32BHMI)

The minimum entry requirements for admission into the First Year of Engineering are 32 points in the best five subjects as follows:

1. Successful completion of the legacy Pre- Engineering Programme, or

2.  Candidates must be in possession of a valid Namibian Senior Secondary Certificate (NSSCH) with a total of 32 points in five subjects as
follows:

3. A score of 2 or better in Mathematics and Physical Science and a score of 4 or better in English at NSSC-H level (HIGSCE level) or
equivalent qualifications. If English was not taken at NSSC-H level, at least a “C” symbol in English at NSSC-O level will be required, or

4. 3 subjects (Mathematics, Physics and Chemistry) on NSSCAS level with an average grade of “C” in each subject or higher. 2 Subjects
at NSSCO level with “C” average or higher, including English.

5. Students who have completed the First Year of Science at UNAM with passes in Physics, Chemistry and in all Mathematics and Statistics
modules maybe admitted to the First Year of Engineering provided they have at least a “C” symbol in English at NSSC-O level. This
criterion will only be applied when there is capacity to admit.
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Note: A Science student who has no Re-admission into the School of Science does not qualify for admission into the School of Engineering
and the Built Environment.

4.3.4 POST-SECONDARY SCHOOL QUALIFICATIONS

(a) Holders of a Diploma in Engineering Programmes we offer

(b) Engineering at NQF Level 6

. A student who completed a Level 6 Diploma in Engineering Programmes will be admitted directly into Second Year of the BSc. in
Engineering, provided that such a qualification is recognized by the Engineering Council of Namibia.

. Such a student may, however, be required to take some First-Year modules (in the BSc. in Engineering) when recommended by the
Department.

. Foreign qualifications require an evaluation letter from the Namibian Qualification Authority (NQA) to be submitted.

(c) Holders of a Bachelor of Technology in Engineering at NQF Level 7

. A student who completed a Level 7 Bachelor of Technology in Engineering will be admitted directly into Third Year of the BSc. in
Engineering, provided that their qualification is recognized by the Engineering Council of Namibia.

. Such a student may, however, be required to take some Second-Year modules (in the BSc. in Engineering) when recommended by the
Department.

4.4 PROGRESSION

NSSC-AS level candidates who qualify for the First Year of Engineering directly from school will be required to do the prescribed University
Core Modules, in addition to the other specified modules in the First Year of Engineering. Prospective candidates should note that meeting
the minimum entry requirements does not necessarily ensure admission, as this depends on places available.

4.5 DURATION OF STUDY

The minimum duration for the Bachelor of Science (Engineering) degree programme is four (4) years. For students who require more time
due toill health or slow progression, the Bachelor of Science (Engineering) degree programme must be completed within six (6) years of full-
time study for those who begin at Year 1 of Engineering or eight (8) years for those who are doing the extended programme.

4.6 EXEMPTIONS

UNAM will give exemptions for equivalent modules taken at other tertiary institutions but the exemptions shall not exceed 50% of the
modules in the Bachelor of Science (Engineering) degree programme. For detailed exemption rules, see the General Information and
Regulations Prospectus of the University.

4.7 EXAMINATION REGULATIONS

For detailed examination and promotion rules see the University’s General Information and Regulations Prospectus.

(i) For assessment purposes, all modules shall normally carry a component of Continuous Assessment and University Examination.

(ii)  Continuous Assessment (CA) shall normally consist of at least 2 Written Tests plus Assignments and/or Lab Reports. The CA Mark
shall be made up of 60% Written Tests and 40% Assignments and/or Lab Reports for modules that are not 100% CA.

(iii) A candidate will be eligible to write a University Examination (UE) in a given module only if he/she has obtained the required
Continuous Assessment Mark of at least 40% in that module except when the module is used to assess the Exit Level Outcomes (ELOS)

(iv)  University Examinations will normally be administered at the end of the semester. Where modular teaching (block teaching) is used,
examinations may be administered immediately after the completion of teaching.

(v)  Full modules (16 credits) and three-quarter modules (12 credits) shall have 3-hour examination papers. Half modules (8 credits) shall
normally have 2-hour examination papers.

(vi)  The Final Examination Mark shall be made up of 50% Continuous Assessment and 50% University Examination, with the exception of
certain modules Computer Science, where the Final Mark is made up of 60% CA and 40% UE.

(vii) Certain modules are assessed on the basis of 100% Continuous Assessment. This is indicated in the module description.

(viii) The Pass Mark in any module as determined by the Final Examination Mark is 50% except when the module is used to assess the Exit
Level Outcomes (ELOS).

(ix) The minimum Continuous Assessment for examination-based modules in which an Exit Level Outcomes is assessed through the
Continuous Assessment shall be 50% minimum to sit for the examination in order fulfil the requirements of the Engineering Council
of Namibia.

(x)  The sub-minimum examination mark for examination-based modules in which an Exit Level Outcome is assessed through the
University Examination shall be 50% minimum in order fulfil the requirements of the Engineering Council of Namibia.

(xi)  Ora sub-minimum passing mark of 50% in the University Examination in order fulfil the requirements of the Engineering Council of
Namibia.

(xii) The minimum passing mark for 100% Continuous Assessment modules in which ELO are assessed shall be 60% in order to fulfil the
requirements of the Engineering Council of Namibia.
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4.8 ACADEMIC ADVANCEMENT RULES

EXTENDED PROGRAMME

4.8.1 BACHELOR OF SCIENCE IN ENGINEERING— EXTENDED FIRST YEAR TO SECOND YEAR OF ENGINEERING

A student advances to the subsequent academic year of study when the following conditions are met:

1.  Bachelor of Science in Civil Engineering (Honours) - Extended
a. Year1to Year 2: At least 74 credits and all support modules. Of the 74 credits at least 50 must be non-core

2.  Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended
a. Year1lto Year 2: At least 69 credits of which at least 44 must be non-core.

3.  Bachelor of Science in Electrical Engineering (Honours) - Extended
a.  Year1ltoYear2: At least 62 credits and all support modules. Of the 62 credits at least 44 must be non-core

4. Bachelor of Science in Mechanical Engineering (Honours) — Extended
a.  Year1ltoYear2: At least 62 credits and all support modules. Of the 62 credits at least 44 must be non-core.

5.  Bachelor of Science in Metallurgical Engineering (Honours) — Extended
a.  Year 1lto Year 2: At least 62 credits and all support modules. Of the 62 credits at least 44 must be non-core.

6.  Bachelor of Science in Mining Engineering (Honours) — Extended
a.  Year 1lto Year 2: At least 74 credits and all support modules. Of the 74 credits at least 50 must be non-core.

4.8.2 BACHELOR OF SCIENCE IN ENGINEERING— EXTENDED SECOND YEAR TO THIRD YEAR OF ENGINEERING

A student advances to the subsequent academic year of study when the following conditions are meet:
1.  Bachelor of Science in Civil Engineering (Honours) - Extended
b.  Year 2to Year 3: All Year 1 credits and all support modules and at least 102 Year 2 credits

2. Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended
b.  Year 2to Year 3: All year one credits at least 194 credits and all support modules must be cleared by end of year

3.  Bachelor of Science in Electrical Engineering (Honours) - Extended
b.  Year 2to Year 3: At least 194 credits and all support modules must be cleared by end of year.

4. Bachelor of Science in Mechanical Engineering (Honours) — Extended
b.  Year 2to Year 3: All Year 1 credits and all support modules and at least 102 credits of Year 2.
5. Bachelor of Science in Metallurgical Engineering (Honours) - Extended

b. Year 2 to Year 3: All Year 1 credits and all support modules and at least 102 credits of.

6.  Bachelor of Science in Mining Engineering (Honours) — Extended
b.  Year2to Year 3: All Year 1 credits and all support modules and at least 102 credits.

4.8.3 BACHELOR OF SCIENCE IN ENGINEERING— EXTENDED THIRD YEAR TO FOURTH YEAR OF ENGINEERING

A student advances to the subsequent academic year of study when the following conditions are meet:
1. Bachelor of Science in Civil Engineering (Honours) - Extended
c.  Year3toVYear4:All Year 1 and Year 2 credits (including all support modules) and at least 69 Year 3 credits

2. Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended
c.  Year3toYear4: Allyear 1 and year 2 credits and at least 306 total credits.

3. Bachelor of Science in Electrical Engineering (Honours) - Extended
c.  Year 3to Year 4: All year 1 and year 2 credits and at least 300 total credits.

4, Bachelor of Science in Mechanical Engineering (Honours) — Extended
c. Year 3 to Year 4: All Year 1 and Year 2 credits and at least 69 credits of Year 3

5. Bachelor of Science in Metallurgical Engineering (Honours) - Extended
c.  Year3toYear4:AllYear 1and Year 2 credits and at least 63 credits of Year 3.

6. Bachelor of Science in Mining Engineering (Honours) — Extended
c.  Year3to Year4:All Year 1 and Year 2 credits (including all support modules) and at least 75 credits of Year 3.
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4.8.4 BACHELOR OF SCIENCE IN ENGINEERING— EXTENDED FOURTH YEAR TO FIFTH YEAR OF ENGINEERING

A student advances to the subsequent academic year of study when the following conditions are met:

1.

Bachelor of Science in Civil Engineering (Honours) - Extended
d. Year4toVYear5: All Year 1, Year 2 and Year 3 credits and at least 80 Year 4 credits

Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended
d.  Year4toYear5: All year 2 and Year 3 credits and at least 434 total credits.

Bachelor of Science in Electrical Engineering (Honours) - Extended
d.  Year4toYear5: All year 2 and year 3 credits at least 420 total credits

Bachelor of Science in Mechanical Engineering (Honours) — Extended
d. Year4toVYear5: All Year 1, Year 2 and Year 3 credits and at least 102 credits of Year 4.

Bachelor of Science in Metallurgical Engineering (Honours) - Extended
d. Year4toYear5: All Year 1, Year 2 and Year 3 credits and at least 105 credits of Year 4.

Bachelor of Science in Mining Engineering (Honours) — Extended
d. Year 4 to Year 5: All Year 1, Year 2 and Year 3 credits (including all support modules) and at least 93 Year 4 credits.

NORMAL ENGINEERING PROGRAMMES

4.8.5

FIRST YEAR TO SECOND YEAR OF ENGINEERING

Bachelor of Science in Civil Engineering (Honours)
A student must have passed at least 123 credits, of which at least 78 must be non-core. If any of the failed coursesis a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the  Pre-requisite is passed.

Bachelor of Science in Electronics and Computer Engineering (Honours)
A student must have passed at least 110 credits, of which at least 78 must be non-core. If any of the failed courses is a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the  Pre-requisite is passed.

Bachelor of Science in Electrical Engineering (Honours)
A student must have passed at least 123 credits, of which at least 78 must be non-core. If any of the failed coursesis a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the  Pre-requisite is passed.

Bachelor of Science in Mechanical Engineering (Honours)
A student must have passed at least 123 credits, of which at least 78 must be non-core. If any of the failed courses is a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the Pre-requisite is passed.

Bachelor of Science in Metallurgical Engineering (Honours)
A student must have passed at least 123 credits, of which at least 78 must be non-core. If any of the failed coursesis a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the Pre-requisite is passed.

Bachelor of Science in Mining Engineering (Honours)
A student must have passed at least 123 credits of which at least 78 must be non-core. If any of the failed coursesis a Pre-requisite
for a Second Year course, then the candidate cannot register for the affected Second Year course until the  Pre-requisite is passed.

4.8.6 SECOND YEAR TO THIRD YEAR OF ENGINEERING

Bachelor of Science in Civil Engineering (Honours)

A student must have passed at least 117 credits (at least 75%) to be able to register for Third Year courses. If any of the failed courses
is a Pre-requisite for a Third Year course, then the candidate cannot register for the affected Third Year course until the Pre-requisite
is passed.

Bachelor of Science in Electronics and Computer Engineering (Honours)

The student must have passed all year one credits at least 126 credits (at least 75%) of Year 2 to be able to register for Third Year
courses. If any of the failed courses is a Pre-requisite for a Third Year course, then the candidate cannot register for the affected Third
Year course until the Pre-requisite is passed.
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3. Bachelor of Science in Electrical Engineering (Honours)
A student must have passed at least 120 credits (at least 75%) to be able to register for Third Year courses. If any of the failed courses
is a Pre-requisite for a Third Year course, then the candidate cannot register for the affected Third Year course until the Pre-requisite
is passed.

4.  Bachelor of Science in Mechanical Engineering (Honours)
A student must have passed all first-year credits. In addition, the student must have passed at least 117 credits of Year 2 to be
able to register for Third Year courses. If any of the failed courses is a Pre-requisite for a Third Year course, then the
candidate cannot register for the affected Third Year course until the Pre-requisite is passed.

5. Bachelor of Science in Metallurgical Engineering (Honours)
A student must have passed all first-year credits. In addition, the student must have passed at least 111 credits of Year 2 to be
able to register for Third Year courses. If any of the failed courses is a Pre-requisite for a Third Year course, then the
candidate cannot register for the affected Third Year course until the Pre-requisite is passed.

6.  Bachelor of Science in Mining Engineering (Honours).
A student must have passed all credits prescribed in the First Year. In addition, the student must have passed at least 123 credits (at
least 75%) of Year 2 to be able to register for Third Year courses. If any of the failed courses is a Pre-requisite for a Third Year course,
then the candidate cannot register for the affected Third Year course until the Pre-requisite is passed.

4.8.7 THIRD YEAR TO FOURTH YEAR OF ENGINEERING

1. Bachelor of Science in Civil Engineering (Honours)
Year 3 to Year 4: All first-year credits and at least 105 credits (at least 75%) of Year 3.

2. Bachelor of Science in Electronics and Computer Engineering (Honours)
Year 3 to Year 4: All year 1, year 2 credits, and at least 102 credits (at least 75%) of Year 3.

3. Bachelor of Science in Electrical Engineering (Honours)
Year 3 to Year 4: All first-year credits and at least 96 credits (at least 75%) of Year 3.

4, Bachelor of Science in Mechanical Engineering (Honours)
Year 3 to Year 4: All second-year credits and at least 102 credits (at least 75%) of Year 3.

5. Bachelor of Science in Metallurgical Engineering (Honours)
Year 3 to Year 4: All second-year credits and at least 105 credits (at least 75%) of Year 3.

6.  Bachelor of Science in Mining Engineering (Honours)
Year 3 to Year 4: All first-year credits and at least 93 credits (at least 75%) of Year 3.

4.8.8 ADDITIONS OF MODULES FROM THE SUBSEQUENT ACADEMIC YEAR

A student who fulfilled the re-admission regulations but could not advance to the next academic year must first register for all failed modules.
Subject to pre-requisite and no timetable clashes, such a student may then add modules of the subsequent academic year, provided that
the total number of registered credits does not exceed the prescribed number of credits of the current academic year by more than 20%.

4.9 MAXIMUM NUMBER OF CREDITS PER YEAR

EXTENDED PROGRAMMES

1.  Bachelor of Science in Civil Engineering (Honours) - Extended

First year: 132 credits

Second year: 162 credits (136 credits of second year plus 26 credits of first year)

Third Year:” 119 credits (92 credits of third year plus 27 Credits of second year)

Fourth Year: 158 credits (140 credits of fourth year plus 18 Credits of third year)

Fifth Year: 164 credits (136 credits of fifth year plus 28 Credits of fourth year)

Sixth Year: 108 credits (80% of 136 Year 5 credits) — for those who do not complete in 5 years.

2. Bachelor of Science in Electronics and Computer Engineering (Honours) - Extended

First year: 92 credits

Second year: 128 credits (102 credits of second year plus 26 credits of first year)

Third Year: 116 credits (78 credits of third year plus 38 Credits of second year)

Fourth Year: 131 credits (102 credits of fourth year plus 29 Credits of third year)

Fifth Year: 137 credits (99 credits of fifth year plus 38 Credits of fourth year)

Sixth Year: 112 credits (80% of 140 Year 5 credits) — for those who do not complete in 5 years.
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3. Bachelor of Science in Electrical Engineering (Honours) - Extended

First year: 92 credits

Second year: 128 credits (102 credits of second year plus 26 credits of first year)

Third Year: 110 credits (72 credits of third year plus 38 Credits of second year)

Fourth Year: 123 credits (96 credits of fourth year plus 27 Credits of third year)

Fifth Year: 141 credits (105 credits of fifth year plus 36 Credits of fourth year)

Sixth Year: 112 credits (80% of 140 Year 5 credits) — for those who do not complete in 5 years.

4, Bachelor of Science in Mechanical Engineering (Honours) - Extended

First year: 92 credits

Second year: 124 credits (98 credits of second year plus 26 Credits for first year)

Third Year: 117 credits (93 credits of third year plus 24 Credits for second year)

Fourth Year: 129 credits (112 credits of fourth year plus 17 Credits for third year)

Fifth Year: 140 credits (115 credits of fourth year plus 25 Credits for third year)

Sixth Year: 112 credits (80% of 140 Year 5 credits) — for those who do not complete in 5 years.

5. Bachelor of Science in Metallurgical Engineering (Honours) - Extended

First year: 92 credits

Second year: 124 credits (93 credits of second year plus 24 Credits for first year)

Third Year: 93 credits (69 credits of third year plus 24 Credits for second year)

Fourth Year: 130 credits (115 credits of fourth year plus 15 Credits for third year)

Fifth Year: 140 credits (115 credits of fourth year plus 25 Credits for third year)

Sixth Year: 112 credits (80% of 140 Year 5 credits) — for those who do not complete in 5 years

6. Bachelor of Science in Mining Engineering (Honours) Extended

First year: 132 credits

Second year: 162 credits (136 credits of second year plus 26 Credits for first year)

Third Year: 127 credits (100 credits of third year plus 27 Credits for second year)

Fourth Year: 144 credits (124 credits of fourth year plus 20 Credits for third year)

Fifth Year: 168 credits (144 credits of fourth year plus 24 Credits for fourth year)

Sixth Year: 115 credits (80% of 144 Year 5 credits) — for those who do not complete in 5 years

NORMAL ENGINEERING PROGRAMMES

1. Bachelor of Science in Civil Engineering (Honours)

First year: 164 credits

Second year: 198 credits (144 credits of second year plus 54 credits of first year)

Third Year: 168 credits (136 credits of third year plus 32 Credits of second year)

Fourth Year: 170 credits (140 credits of fourth year plus 30 Credits of third year)

Fifth Year: 112 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

2. Bachelor of Science in Electronics and Computer Engineering (Honours)

First year: 164 credits

Second year: 214 credits (140 credits of second year plus 54 Credits of first year)

Third Year: 198 credits (168 credits of third year plus 30 Credits of second year)

Fourth Year: 172 credits (136 credits of fourth year plus 36 Credits of third year)

Fifth Year: 109 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

3. Bachelor of Science in Electrical Engineering (Honours)

First year: 164 credits

Second year: 214 credits (160 credits of second year plus 54 credits of first year)

Third Year: 163 credits (128 credits of third year plus 35 Credits of second year)

Fourth Year: 168 credits (140 credits of fourth year plus 28 Credits of third year)

Fifth Year: 112 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

4. Bachelor of Science in Mechanical Engineering (Honours)

First year: 164 credits

Second year: 190 credits (136 credits of second year plus 54 Credits for first year)

Third Year: 174 credits (144 credits of third year plus 30 Credits for second year)

Fourth Year: 172 credits (140 credits of fourth year plus 32 Credits for third year)

Fifth Year: 112 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

5. Bachelor of Science in Metallurgical Engineering (Honours)

First year: 164 credits

Second year: 192 credits (140 credits of second year plus 52 Credits for first year)

Third Year: 175 credits (144 credits of third year plus 31 Credits for second year)
Fourth Year: 172 credits (140 credits of fourth year plus 32 Credits for third year)
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Fifth Year: 112 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

6. Bachelor of Science in Mining Engineering (Honours)

First year: 164 credits

Second year: 184 credits (132 credits of second year plus 52 Credits for first year)

Third Year: 178 credits (148 credits of third year plus 30 Credits for second year)

Fourth Year: 174 credits (140 credits of fourth year plus 34 Credits for third year)

Fifth Year: 112 credits (80% of 140 Year 4 credits) — for those who do not complete in 4 years.

4.10 MINIMUM REQUIREMENTS FOR RE-ADMISSION

EXTENDED PROGRAMME

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

1. Bachelor of Science in Civil Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

40 credits (of which 24 must be non-core) by the end of the first year of registration

92 credits by the end of the second year of registration and all support modules must be cleared by end of year.
194 credits by the end of the third year of registration

263 credits by the end of the fourth year of registration

368 credits by the end of the fifth year of registration

490 credits by the end of the sixth year of registration

596 credits by the end of the seventh year of registration

NouhkwNne

The programme must be completed after a maximum of 7 years of registration.

2. Bachelor of Science in Electronics and Computer Engineering (Honours)

To be re-admitted to the School of School of Engineering and the Built Environment, a student must have successfully completed the
following minimum number of credits as indicated below:

40 credits (of which 24 must be non-core) by the end of the first year of registration

92 credits by the end of the second year of registration credits and all support modules must be cleared by end of year.
194 credits by the end of the third year of registration

266 credits by the end of the fourth year of registration

362 credits by the end of the fifth year of registration

488 credits by the end of the sixth year of registration

592 credits by the end of the seventh year of registration

NowukwNe

The programme must be completed after a maximum of 7 years of registration

3. Bachelor of Science in Electrical Engineering (Honours)

To be re-admitted to the School of School of Engineering and the Built Environment, a student must have successfully completed the
following minimum number of credits as indicated below:

40 credits (of which 24 must be non-core) by the end of the first year of registration

92 credits by the end of the second year of registration credits and all support modules must be cleared by end of year.

194 credits by the end of the third year of registration

266 credits by the end of the fourth year of registration

362 credits by the end of the fifth year of registration

488 credits by the end of the sixth year of registration

592 credits by the end of the seventh year of registration

NowuhkwhNR

The programme must be completed after a maximum of 7 years of registration

4, Bachelor of Science in Mechanical Engineering (Honours) - Extended

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

1. 40 credits (of which 24 must be non-core) by the end of the first year of registration

2. 92 credits by the end of the second year of registration and all support modules must be cleared by end of year.

3. 194 credits by the end of the third year of registration

4. 263 credits by the end of the fourth year of registration
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5. 365 credits by the end of the fifth year of registration
491 credits by the end of the sixth year of registration
7.  The programme must be completed after a maximum of 7 years of registration

o

5. Bachelor of Science in Metallurgical Engineering (Honours) - Extended

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:
1. 40 credits (of which 24 must be non-core) by the end of the first year of registration
92 credits by the end of the second year of registration and all support modules must be cleared by end of year.
186 credits by the end of the third year of registration
246 credits by the end of the fourth year of registration
364 credits by the end of the fifth year of registration
480 credits by the end of the sixth year of registration
The programme must be completed after a maximum of 7 years of registration

NowuhkwnN

6. Bachelor of Science in Mining Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

1. 40 credits (of which 24 must be non-core) by the end of the first year of registration

92 credits by the end of the second year of registration

194 credits by the end of the third year of registration

269 credits by the end of the fourth year of registration

362 credits by the end of the fifth year of registration

492 credits by the end of the sixth year of registration

600 credits by the end of the seventh year of registration

Noukwn

The programme must be completed after a maximum of 7 years of registration.

NORMAL ENGINEERING PROGRAMMES

1. Bachelor of Science in Civil Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

1. 49 credits (of which 24 must be non-core) by the end of the first year of registration

164 credits by the end of the second year of registration

281 credits by the end of the third year of registration

403 credits by the end of the fourth year of registration

501 credits by the end of the fifth year of registration

. 596 credits by the end of the sixth year of registration

The programme must be completed after a maximum of 6 years of registration

ouswN

A student will not be re-admitted into the School of Engineering and the Built Environment if he/she has not earned:
o All 164 prescribed Year 1 credits plus all 144 prescribed Year 2 credits plus 108 credits of Year 3 (80% of Year 3) plus 28 credits of
Year 4 (20% of Year 4) by the end of the fourth year.
o All 164 prescribed Year 1 credits plus all 144 prescribed Year 2 credits plus all 136 prescribed Year 3 credits plus at least 84 credits
of Year 4 (60% of Year 4) by the end of the fifth year.

2. Bachelor of Science in Electronics and Computer Engineering (Honours)

To be re-admitted to the School of School of Engineering and the Built Environment, a student must have successfully completed the
following minimum number of credits as indicated below:

55 credits (of which 24 must be non-core) by the end of the first year of registration

200 credits by the end of the second year of registration

354 credits by the end of the third year of registration

468 credits by the end of the fourth year of registration

548 credits by the end of the fifth year of registration

600 credits by the end of the sixth year of registration

ok wNeE

A student will not be re-admitted into the School of Engineering and the Built Environment if he/she has not earned:
o Al 164 prescribed Year 1 credits plus all 168 prescribed Year 2 credits plus 109 credits of Year 3 (80% of Year 3) plus 26 credits of
Year 4 (20% of Year 4) by the end of the fourth year.
o All164 prescribed Year 1 credits plus all 168 prescribed Year 2 credits plus all 136 prescribed Year 3 credits plus at least 79 credits
of Year 4 (60% of Year 4) by the end of the fifth year.
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3. Bachelor of Science in Electrical Engineering (Honours)

To be re-admitted to the School of School of Engineering and the Built Environment, a student must have successfully completed the
following minimum number of credits as indicated below:
1. 49 credits by the end of the first year of registration
164 credits by the end of the second year of registration
284 credits by the end of the third year of registration
497 credits by the end of the fourth year of registration
557 credits by the end of the fifth year of registration
6. 592 credits by the end of the sixth year of registration
The programme must be completed after a maximum of 6 years of registration
o  All 164 prescribed Year 1 credits plus at least 160 credits of Year 2 plus 102 credits of Year 3 (80% of Year 3) plus 28 credits of
Year 4 (20% of Year 4) by the end of the fourth year.
o All164 prescribed Year 1 credits plus all 160 prescribed Year 2 credits plus all 128 prescribed Year 3 credits plus at least 84 credits
of Year 4 (60% of Year 4) by the end of the fifth year.

ukhwnN

4. Bachelor of Science in Mechanical Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:

1. 49 credits (of which 24 must be non-core) by the end of the first year of registration

164 credits by the end of the second year of registration

281 credits by the end of the third year of registration

403 credits by the end of the fourth year of registration

501 credits by the end of the fifth year of registration

ukhwnN

A student will not be re-admitted into the School of Engineering and the Built Environment if he/she has not earned:
o Al 164 prescribed Year 1 credits plus all 136 prescribed Year 2 credits plus 115 credits of Year 3 (80% of Year 3) plus 28 credits of
Year 4 (20% of Year 4) by the end of the fourth year.
o  All164 prescribed Year 1 credits plus all 136 prescribed Year 2 credits plus all 144 prescribed Year 3 credits plus at least 84 credits
of Year 4 (60% of Year 4) by the end of the fifth year.

5. Bachelor of Science in Metallurgical Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:
1. 48 credits (of which 24 must be non-core) by the end of the first year ofregistration
164 credits by the end of the second year ofregistration
275 credits by the end of the third year of registration
401 credits by the end of the fourth year of registration
499 credits by the end of the fifth year of registration
6. 592 credits by the end of the sixth year of registration
The programme must be completed after a maximum of 6 years of registration

ukhwnN

o  All 164 prescribed Year 1 credits plus all 140 prescribed Year 2 credits plus 116 credits of Year 3 (80% of Year 3) plus 28 credits of
Year 4 (20% of Year 4) by the end of the fourth year.

o All 164 prescribed Year 1 credits plus all 140 prescribed Year 2 credits plus all 144 prescribed Year 3 credits plus at least 84 credits
of Year 4 (60% of Year 4) by the end of the fifth year.

6. Bachelor of Science in Mining Engineering (Honours)

To be re-admitted to the School of Engineering and the Built Environment, a student must have successfully completed the following
minimum number of credits as indicated below:
49 credits (of which 24 must be non-core) by the end of the first year of registration
164 credits by the end of the second year of registration
287 credits by the end of the third year of registration
399 credits by the end of the fourth year of registration
499 credits by the end of the fifth year of registration
6. 596 credits by the end of the sixth year of registration
The programme must be completed after a maximum of 6 years of registration
o  All164 prescribed Year 1 credits plus all 132 prescribed Year 2 credits plus all 148 prescribed Year 3 credits plus at least 84 credits
of Year 4 (60% of Year 4) by the end of the fifth year.

VR wN e
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4.11 CRITERIA FOR GRADUATION

A student can graduate with the degree of Bachelor of Science in Engineering (Honours) in a given discipline only if he/she has earned the
Total credits per qualification on NQF Credits prescribed in the curriculum and has successfully completed all required Industrial
Attachment sessions. The specified minimum NQF Credits include 30 Credits of Research and 34 Credits of Design Project during Semester
8 of study.

5 CURRICULUM COMPILATION

The curriculum for the degree of Bachelor of Science in Engineering (Honours) is made up of the following components:

5.1 EXTENDED PROGRAMME) (32BHVX, 32BHCX, 32BHEX, 32BHNX, 32BHTX AND 32BHMX)
UNIVERSITY CORE:

U3683AL Academic Literacy Il

U3403FS  Skills Portfolio

U3583AL Academic Literacy |

U3583DD Digital Literacy

U3420CN National and Global Citizenship

SCHOOL CORE:

All modules specified in the approved curriculum

5.2 YEAR 1 OF ENGINEERING (32BHVI, 32BHCI, 32BHEI, 32BHNI, 32BHTI AND 32BHMI)
COMMON TO ALL ENGINEERING DISCIPLINES

5.3 YEAR 2 OF ENGINEERING (2BHVI, 32BHCI, 32BHEI, 32BHNI, 32BHTI AND 32BHMI)
SCHOOL CORE:

13611IM Engineering Mathematics IlI

13641NM Engineering Mechanics I

13612IM Engineering Mathematics IV

13661IE Engineering Economics

13620IE Entrepreneurship

13640IW Workshop Practice

13661IE Engineering Economics

13620IE Engineering Entrepreneurship

DISCIPLINE SPECIFIC MODULES
All modules specified in the approved curriculum for a given Engineering discipline.

5.4 YEAR 3 OF ENGINEERING
SCHOOL CORE:

13821IR Research Methods and Experimental Design
13762VW Technical Writing

DISCIPLINE SPECIFIC MODULES:

All modules specified in the approved curriculum for a given Engineering discipline.

5.5 YEAR 4 OF ENGINEERING

13801IA Industrial Training (six weeks in June/July or in December/January)

SCHOOL CORE MODULES:

13862IE Engineering Ethics and Practice
13882IP Project Management

DISCIPLINE SPECIFIC MODULES

All modules specified in the approved curriculum for a given Engineering discipline.
NB: When choosing a field of study, students must take into account specific requirements of their discipline and all pre-requisites and co-
requisites requirements.
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6 CODE STRUCTURE AND ABBREVIATIONS

The code structure employed in this curriculum is as follows:
[IV, IN, IM, IT, IC, IE, IS etc.] [3] [5 - 8] [full or half] [1 or 2]

First Letter | represents Engineering

32BHVI, 32BHVX, 32BHMI, 32BHMX, 32BHCI, 32BHCX, 32BHEI, 32BHEX, 32BHNI, 32BHNX, 32BHTI, 32BHTX

Engineering Discipline codes

3 Bachelor Degree Programme

5-8 NQF Levels

Full or Half Module type, even numbers (2, 4, and 6) for half, odd numbers for full module,
8 or 9 for % modules (12 credits). Also 9 is for modules with 4, 30 or 34 credits.

SC, SO, S1 or S2 Semester

Abbreviations:

SEBE
L

T

PS

School of Engineering and the Built Environment
Lecture

Tutorial

Practical Session or Laboratory Session
Engineering course codes

Civil Engineering course codes

Electronics and Computer Engineering course codes
Electrical Engineering course codes

Mechanical Engineering course codes
Metallurgical Engineering course codes

Mining Engineering course codes

Mathematics course codes

Statistics course codes

University core modules
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7 CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN CIVIL ENGINEERING
(HONOURS) - EXTENDED

7.1 NATURE OF EXTENDED PROGRAMME

Eligible candidates will be admitted into a Pre- Engineering Year in which they will mainly study the basic sciences, i.e. Physics, Chemistry,
Mathematics, Statistics and Computer skills, as well as English Communication and Study Skills, English for Academic Purposes and
Contemporary Social Issues. On successful completion of the Pre- Engineering Year, students will be admitted into the First Year of Bachelor
of Science in Engineering.

Summary Table for Modules in the Bachelor of Science in Civil Engineering Honours — Extended

YEAR 1 OF (32BHVX) BACHELOR OF SCIENCE IN CIVIL ENGINEERING HONOURS — EXTENDED 96 CREDITS

Core Skills Portfolio U3403FS 5 0 None
Core Academic Literacy | U3583AL | > 8 None
Core Introduction to Civil Engineering 13500VI 5 6 None
Core Digital Literacy U3583DD 5 8 None
Core National and Global Citizenship U3420CN 5 2 None
Total credits Core Semester BSc Civil Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Mathematics support| | 13401MS 4 0 None
1 Physics for Engineers | 13581NP 5 12 None
1 Physics for Engineers Support | 13421PS 4 0 None
1 Chemistry for Engineers 13511NC 5 16 None
1 Chemistry for Engineers Support 13441CS 4 0 None
Total credits 1st Semester BSc Civil Engineering a4

2 Engineering Mathematics Il 13582IM 5 12 (135111M)

2 Engineering Mathematics support Il | 13402MS 4 0 (None)/None
2 Physics for Engineers Il 13582NP 5 12 I13581NP

2 Physics for Engineers Support Il 13422PS 4 0 None

Total credits 2nd Semester BSc Civil Engineering 28

YEAR 2 OF (32BHVX) BACHELOR OF SCIENCE IN CIVIL ENGINEERING HONOURS — EXTENDED 136 CREDITS

Core Academic Literacy Il U3683AL 6 8 U3583AL
Core Engineering Entrepreneurship 136201E 6 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Civil Engineering 24
| SEMESTER  [MODULE  [CODE [ NQFLEVEL [ NQFCREDITS | PRE and CO-REQUISITE |
1 Engineering Drawing 135301D 5 16 None
1 Computing Fundamentals 13581CC 5 12 None
1 Engineering Economics 13661IE 6 8 None
1 Engineering Mathematics Il| 13611IM 6 16 (135121M) 13511IM
Total credits 1 Semester BSc Civil Engineering 52
| SEMESTER  [MODULE  [CODE | NQFLEVEL [ NQFCREDITS | PRE and CO-REQUISITE |
2 Statistics for Engineers 1358215 5 12 13511IM
2 Fun.dame'ntals of Electrical 13522EE 5 3 135111M
Engineering
2 Materials Science 135921S 5 12 None
2 Engineering Mechanics | 13582NM 5 12 (13581NP)
2 Engineering Mathematics IV 13612IM 6 16 13512IM, 13611IM
Total credits 2" Semester BSc Civil Engineering 60
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YEAR 3 OF (32BHVX) BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS) — 92 CREDITS

1 Computer Programming | 13691CP 6 12 (13551CC)
1 Strength of Materials | 13681VM | 6 12 (13532NM)
1 Introduction to Engineering Geology | 13641MG | 6 8 None

1 Theory of Structures | 13691VS 6 12 (13532NM)
Total credits 1%t Semester BSc Civil Engineering Total credits Semester 1 | 44

2 Fluid Mechanics | 13692NF 6 12 (13532NM)

2 Building Materials 13682VB 6 12 (135721S)

2 Surveying for Engineers 13692VS 6 12 (135111M)

2 Theory of Structures Il 13682VS 6 12 (13651VM; 13611VS)
Total credits 2" Semester BSc Civil Engineering 48

YEAR 4 OF (32BHVX) BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS) — 140 CREDITS

1 Structural Design | 13791VvD | 7 12 (13611VS)

1 Geotechnical Engineering | 13781VG | 7 12 13651VM

1 Construction Management 13721VC 7 8 (13651VM; 13641MG)
1 Hydrology for Engineers 13741VH | 7 8 None

1 Transportation Engineering | 13791VT | 7 12 (13632NF)

1 Water Treatment 13781VW | 7 12 (135521S)

Total credits 1%t Semester BSc Civil Engineering Total credits Semester 1 | 64

2 Technical Writing 13762VW | 7 8 (U3683AL)
2 Hydraulics and Hydro-Engineering | 13852VH | 7 16 (13632NF)
2 Structural Design Il 13792VD 7 12 (13611VS)

2 Environmental Engineering 13822VE 8 8 13651VM

2 Urban Engineering 13772VU 7 16 None

2 Transportation Engineering Il 13752VT | 7 16 (13672VS)

Total credits 2" Semester BSc Civil Engineering 76

YEAR 5 OF (32BHVX) BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS) — 144 CREDITS

1 Resgarch Methods and Experimental 13821IR 3 135521S

Design 8
1 Wastewater Treatment 13881VW | 8 12 (13771VW; S3531CG)
1 Structural Design IIl 13811VD | 8 16 (13711VD; 13712VD)
1 Geotechnical Engineering Il 13831VG | 8 16 13731VG
1 Transportation Engineering Il 13851VT 8 16 (13652VM; 13731VG)
1 Industrial Training 13801IA 7 0 None

Total credits 1% Semester BSc Civil Engineering

Total credits Semester | 68

|

2 Engineering Ethics and Practice 13862IE 8 8

2 Project Management 13882IP 8 12

2 Research Project 13872VR | 8 22 (All 374 Year Modules)
2 Civil Engineering Design Project 13872vD | 8 26 All 37 Year Modules)
Total credits 2" Semester BSc Civil Engineering 68

Total credits

596
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7.2 CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS) -NORMAL

7.3 DEGREE NAME: BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS) 32BHVI

7.4 AIM

The aim of the programme for the degree of Bachelor of Science in Civil Engineering (Honours) is to produce Graduate Engineers with
knowledge, skills and technical abilities in civil Engineering and who can competently work in design, structural analysis, construction
management, infrastructure and transport planning, transport Engineering, water systems Engineering and public health Engineering; thus
providing the potential for further professional training towards the requirements for registration as Professional Civil Engineers.

7.5 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Civil Engineering (Honours) runs over four (4) academic years, which are made up
of a total of eight (8) semesters. A semester consists of 14 weeks of lectures plus 2 weeks of university examinations. Year 1 of study
(semester 1 and I1) is common to all Engineering disciplines. From Year 2 to Year 4 (semesters Ill to VIII), students mainly take Civil Engineering
modules. Semester VIl is fully dedicated to Research and Design Projects and thus there are no taught modules in this semester.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Sessions. An 8 Credit module requires a total of 28 hours of
Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2) Written
Tests in addition to some Assignments and Lab Reports, where applicable.

YEAR 1 OF (32BHVI BACHELOR OF SCIENCE IN CIVIL ENGINEERING — 164 CREDITS

Core Skills Portfolio U3403FS 5 0 None
Core Academic Literacy | U3583AL 5 8 None
Core Introduction to Civil Engineering 13500VI 5 6 None
Core Digital Literacy U3583DD 5 8 None
Core National and Global Citizenship U3420CN 5 2 None
Total credits Core Semester BSc Civil Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None

1 Engineering Drawing 13530I1D 5 16 None

1 Physics for Engineers | 13581NP 5 12 None

1 Chemistry for Engineers 13511NC 5 16 None

1 Computing Fundamentals 13581CC 5 12 None
Total credits 1%t Semester BSc Civil Engineering 72

2 Engineering Mathematics Il 13582IM 5 12 (135111M)
2 Physics for Engineers II 13582NP 5 12 (13521NP)
2 Materials Science 1359215 5 12 None

2 Fun.dame.ntals of Electrical 13522EE 5 3 (135111M)

Engineering

2 Engineering Mechanics | 13582NM 5 12 (13581NP)
2 Statistics for Engineers 13582IS 5 12 (135111M)
Total credits 2" Semester BSc Civil Engineering 68




YEAR 2 OF (32BHVI) BACHELOR OF SCIENCE IN CIVIL ENGINEERING — 156 CREDITS

Core Academic Literacy Il U3683AL 6 8 U3583AL
Core Engineering Entrepreneurship 136201E 6 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Civil Engineering 24

1 o ) (13512IM)
Engineering Mathematics I1I 13611IM 6 16 13511IM

1 Engineering Economics 13661IE 6 8 None

1 Computer Programming | 13691CP 6 12 (13551CC)

1 Introduction to Engineering 13641MG 5 3 None
Geology

1 Strength of Materials 13681VM 6 12 (13532NM)

1 Theory of Structures | 13691VS 6 12 (13532NM)

Total credits 1st Semester BSc Civil Engineering 68

2 . ) ) (136111M)
Engineering Mathematics IV 13612IM 6 16 13512IM

2 Fluid Mechanics | 13692NF 6 12 (13532NM)

2 Building Materials 13682VB 6 12 (135721S)

2 Surveying for Engineers 13692VS 6 12 (135111M)

2 Theory of Structures Il 13682VS 6 12 (13651VM; 13611VS)

Total credits 2nd Semester BSc Civil Engineering 64

YEAR 3 OF (32BHVI) BACHELOR OF SCIENCE IN CIVIL ENGINEERING — 140 CREDITS

1 Structural Design | 13791VD 7 12 13691VS, 13681VM
1 Urban Engineering 13771VU 7 16 13692NF, 13692NF
1 Construction Management 13721VC 7 8 None

1 Hydrology for Engineers 13741VH 7 8 13692NF

1 Transportation Engineering | 13791VT 7 12 135821S

1 Water Treatment 13781VW 7 12 13511INC

Total credits 1% Semester BSc Civil Engineering 68

2 Technical Writing 13762VW 7 8 U3683AL

2 Hydraulics and Hydro-Engineering 13852VH 8 16 13692NF

2 Structural Design Il 13792VD 7 12 13691VS, 13681VM
2 Environmental Engineering 13822VE 8 8 None

2 Geotechnical Engineering | 13782VG 7 12 13681VM, 13641MG
2 Transportation Engineering Il 13752VT 7 16 13771VU, 13582IS
Total credits 2" Semester BSc Civil Engineering 72

YEAR 4 OF (32BHVI) BACHELOR OF SCIENCE IN CIVIL ENGINEERING — 136 CREDITS

Research ~ Methods and | \30)) 0 8 8 1358215
Experimental Design
1 Wastewater Treatment 13881VW 8 12 (13781VW; I13511NC)
1 Structural Design 11l 13811VD 8 16 (13791VD; 13792VD)
1 Geotechnical Engineering Il 13831VG 8 16 13782VG
1 Transportation Engineering Il 13851VT 8 16 (13682VB; 13782VG)
1 Industrial Training 13801IA 8 - None
Total credits 1t Semester BSc Civil Engineering 68

2 Project Management 138821P 8 12 (13620IE)

2 CIVI! Engineering  Design 13872VD 3 2% (All third-year
Project modules)

2 Research Project 13872VR 8 22 (Al third-year

modules)

2 Engln.eermg Ethics and 13862IE 3 3 None
Practice

Total credits 2" Semester BSc Civil Engineering 68

Total credits for BSc in Civil Engineering (Honours)
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7.6 DETAILED COURSE CONTENTS FOR BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS)

7.6.1 YEAR 1 OF (32BHVI) BACHELOR OF SCIENCE IN CIVIL ENGINEERING

7.6.1.1 YEAR 1 CORE SEMESTER

Module Title: SKILLS PORTFOLIO
Module Code U3403FS

NQF Level 5

Notional Hours N/A

Contact hours N/A

Additional learning requirements None

NQF Credits 0

Prerequisite None

Semester Offered Core

Module Purpose

The purpose of this module is to determine, develop and maintain individual students’ academic motivation, needs and strengths for

effective learning ensuring academic success.

Overarching Learning Outcome

Apply skills relevant to their academic journey at the University in terms of successful attainment of professional and personal goals.

Specific Learning Outcomes

On completing the module students should be able to:

1. Apply motivational theories to demonstrate positive attitudes in their professional and academic life.

2. Identify and manage needs and factors that may negatively impact their academic work including the design of action plans to
motivate and guide them.

3. Identify and make use of the different learning styles to promote learning in a more efficient manner using various study methods

and skills.

Manage time effectively

Design and make use of various test taking and examination preparation strategies.

Identify and use tools to improve and maintain Mental Health and wellbeing.

Apply the dynamics of interpersonal communication.

Manage their finances.

Identify violence as a social problem in the Namibian context to manage and prevent the occurrence thereof in their life.

10. Recognize the importance of skills training and upgrading in career planning and development to improve their classroom
experiences.

11. Create a career plan, set clear, realistic and attainable career goals and engage in activities to enhance their CVs.

Module Content

UNIT 1: Academic Planning and Goal Setting

Individual Needs and Values; Steps in Reaching a Personal Vision; Proactive Approach Towards Learning; Self-Regulated Learning; Personal

and Academic Goal Setting; Receptiveness to Learning; Exploring Self-Development and Self- Awareness.

UNIT 2: Attitude and Motivation

Understanding Motivation; Personal Attitudes, Behaviours and Interests; Self-Reflective Process; Approaches to Dealing with Negative

Factors; Class Attendance and Participation; Procrastination; Self-Reliance; Discipline; Accountability; Healthy Habits.

UNIT 3: Learning styles

Understanding Personal Approaches to Learning; Dynamics of the Learning Process; Learning Styles and Strategies.

UNIT 4: Study Methods and Skills

Study Habits and Strategies; Learning Styles and Techniques; Effective Study Methods and Skills; Note Taking; Memory and Reading Skills;

Critical Thinking.

UNIT 5: Time Management

Effective Time Management; Planning; Decision-making; Prioritization; Setting Boundaries; Time for Self — care; Procrastination.

UNIT 6: Assessment Preparation

In class exercise; Test and Examination preparation; Organizing academic workload; Setting daily study goals; Staying physically active; Study

groups.

UNIT 7: Mental well-being

Understanding mental health; Signs and indicators of poor mental health; commonly experienced mental health challenges; psychosocial

stressors; Seeking professional help; Coping strategies.

UNIT 8: Interpersonal Communication

Effective Communication Skills; Verbal and Non-Verbal Communication; Listening Skills; Problem Solving; Assertiveness; Negotiation Skills;

Practicing Empathy in Communication; Self-Confidence; Receptiveness to Feedback; Building Trust; Teamwork; Leadership; Public Speaking

Skills.

UNIT 9: Financial matters and management

Financial Literacy; Budgeting; Available Finance Options and Assistance; Managing Financial Resources.

UNIT 10: Student Violence

Types of Violence; Individual Roles in Violence; Myths, Forms; Consequences of Violence; Prevention Measures; Seeking for Help.

UNIT 11: Career Planning and Development

Defining and Selecting Career Goals; Career Exploring Different Strategies; Soft Skills Training.

Learning and Teaching Strategies/Activities

The course will be facilitated through, but not limited to, the following learning activities:

LN WU A

. Online teaching: Self-study on theoretical foundations and concepts of the Skills Portfolio module
. Discussion forums (peer review): reflecting on own contexts, experiences and sharing perspectives
. Inquiry: carrying out research to explore and understand scenarios and problems relating to self
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3 Portfolio writing: writing reflective learning journals related to the Skills Portfolio module
Student Assessment Strategies

. 100% continuous assessment

. Reflective journal on each unit (portfolio)

Learning and Teaching Enhancement Strategies

. Student — lecturer evaluations, conducted twice a year
. Moderation of assessment tools

Learning Resources

[1] Feldman, R. S. and Chick, S. (2005) Power learning: Strategies for Success in Higher Education and Life. Toronto: Mc Graw-Hill Ryerson
Limited.

[2] Light, R. J. (2001). Making the most out of College: Students Speak their Minds. Cambridge, Mass: Harvard University Press.

[3] Tracy, E. (2002). The student’s guide to exam success. Philadelphia: Open University Press

[4] Toft, D. (2005). Mastering Student Guide to Academic Success. Boston: Houghton Mifflin Company.

Issue Date: September 2023
Next Revision: September 2028

Module Title: ACADEMIC LITERACY I (First year students with NSSCO A, B, C and NSSAS a, b, ¢, d in English 1tand 2" language).

Module Code U3583AL

NQF Level 5

Notional Hours 80

Contact hours Core Semester: 2 Lectures + 1 Tutorial / Week.
Semester 1: 2 Lectures / Week.

Semester 2: 2 Lectures / Week.

Additional learning requirements None

NQF Credits 8

(Co-requisites)/ Pre-requisite (None)

Semester Offered 0,1and 2

Module Purpose

The purpose of this module is to introduce students to academic literacy practices in a university setting.

Overarching Learning Outcome

Students should be able to apply the skills learnt from this module to enable them to cope with academic reading, listening, speaking and
writing demands at the university level.

Specific Learning Outcomes

On completing the module students should be able to:

Compose an academic essay.

Apply appropriate study skills in academic meaning systems.

Practice academic integrity to avoid plagiarism.

Apply features of academic writing and other academic conventions in own writing.

Use patterns of text organisation to academic writing.

Edit and proofread own and others’ work.

Summarise main ideas or relevant parts of texts.

Read and critique academic texts.

Apply appropriate reading comprehension strategies.

Illustrate the correct use of academic register in speaking and writing.

Use information from listening materials to complete writing and speaking tasks.

13. Participate in oral presentations on academic subjects using technology.

Module Content

The module will cover study skills, reading, listening, speaking, writing, referencing, language usage and text organisation.

Contribution to Exit Level Outcome

Professional and technical communication (Course Outcomes 1 - 12).

Learning and Teaching Strategies/Activities

1 The module will be facilitated through the following teaching and learning activities:

2 Blended Lectures: comprising face-to-face and online.

3. Face-to-face consultations.
4
5
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Tutorials.
. Oral presentations.
Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA).

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.
Issue Date: September 2023

Next Revision: September 2028

Module Title: INTRODUCTION TO CIVIL ENGINEERING
Module Code 13500VI

NQF Level 5

Notional Hours 60

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements Group work and Project

NQF Credits 6

(Co-requisites) (None)

Pre-requisite None

Semester Offered Core

Module Purpose

The purpose of this module is to introduce students to the field of civil engineering and its branches.

Overarching Learning Outcome

Students should be describe the profession of civil engineering and its key branches

Specific Learning Outcomes

On completing the module students should be able to:

1 Clearly distinguish between the roles of Scientist, Engineers, Technologist, Technician and Artisans.

2 Describe the various branches of engineering, possible careers and job prospects.

3. Explain the steps involved in engineering problem solving.

4 Identify the general steps involved in engineering design and communication.

5. Describe and explain the role of engineering in achieving National development goals.

Module content

Introduction to Engineering: What is Civil engineering? Historical perspective of Civil engineering, branches of civil engineering, cope and
prospects. Heritage structures, architecture. Environmental Engineering: Prevention of environmental impact. Pollution, waste and water
treatment. Geotechnical Engineering: Soil mechanics and foundations. Hydraulics and water resources. Construction Materials and
Methods. Infrastructure Engineering. Sustainability. Structural Engineering. Analysis, design and modelling. Transportation Engineering.
Traffic Engineering and Planning, Pavement Engineering. Automation and Robotics in Construction. Water Security. Novel areas. Career
Prospects

Contribution to Exit Level Outcome

1. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4, 5).

2. Engineering methods, skills, and tools including information technology (Course Outcomes 5).

Learning and Teaching Strategies/Activities
Two lecture periods per week for 6 weeks.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2. The final mark will be made of 100% Continuous Assessment (CA).

3. The Continuous Assessment (CA) will be made up of the following assessment activities:
i Assignments, Project and Presentation: 60%.
ii. Tests (at least 2 tests): 40%.

Criteria for qualifying for the Examination

No Examination

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1. Peer-review of course outlines and teaching.

2. Student evaluations.

3. Regular review of course content.

4. Effective and efficient supervision and monitoring of assignments and tests.
Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. One-on-one consultation with students.

2. Offer extra reading materials were applicable.

3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources
1. Moaveni, S. (2007). Engineering Fundamentals: An Introduction to Engineering. 4. Edition, Cengage Learning.

2. Holtzapple, M., and W. Reece, W. (2002). Foundations of Engineering. 2" Edition, McGraw-Hill Education.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: DIGITAL LITERACY

Module Code U3583DD
NQF Level 5
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial/ week
Additional learning requirements None
NQF Credits 8
(Co-reqtflfltes) None
Prerequisite
Semester Offered Core
Mr Erkkie Haipinge
Module coordinator and Contact Details ehaipinge@unam.na

Tel: +264 612064906
Module Purpose

The purpose of this module is to equip students with competencies to access, manage, understand, integrate, communicate, evaluate and
create information safely and appropriately through digital technologies for learning, employment and entrepreneurship.

Overarching Learning Outcome

Apply digital literacy skills for effective learning across the curriculum and for successful attainment of their personal and professional
goals.

Specific Learning Outcomes
On completing the module students should be able to:
1.  Use ICT-based devices, basic productivity software, a web browser and search engines, email and other digital communication
services
2.  Carry out digital productivity activities such as download and upload materials to the internet or cloud or institutional shared
spaces, and use digital tools to fit learning
3.  Discover, organise and manage relevant digital information using relevant search engines, indexes or tag clouds, and evaluate
digital information trustworthiness and relevance
4.  Access and make sense of messages in a range of digital media, and appreciate how digital messages are designed
5.  Design new digital materials, make decisions and solve problems and adopt new digital tools for learning
6.  Participate in a range of digital communication media, work in digital teams and projects, and participate in a range of online
networks
7.  Identify, choose and participate in digital learning opportunities
8. Manage and maintain digital profiles suitable for different networks that consider digital reputation

Module Content

Digital Proficiency: ICT-based devices (laptops, tablets, smartphones, desktop computers, digital instruments and equipment); a mouse,
keyboard, touch screen, voice control and other forms of input; screens, audio headsets and other forms of output; digital capture devices;
University digital learning systems and a range of personal digital services such as social media, cloud storage services, sharing sites Digital
Productivity: Basic productivity software (text editing, presentation, spreadsheets, image editing); email and other digital communication
services; Internet or cloud or institutional shared spaces for organising, managing and backing up digital files; software/apps and services
suitable for learning-related tasks; digital tools fit learning and managing learning time. Information Literacy: search engines, indexes or
tag clouds; wikis, blog posts, scholarly journals, e-books and the open web; file spaces and folders, bookmarks, reference management
software and tagging; copyright, and digital citizenship issues. Data and Media Literacy: Digital data using spreadsheets and other media;
data security and privacy; digital media messages — text, graphics, video, animation, audio and multimedia. Digital Creation and Innovation:
digital materials (video, audio, stories, presentations, infographics); new digital tools for learning in digital settings. Digital Communication,
Collaboration and Participation: digital communication; differences between media, norms of communicating in different spaces; false or
damaging digital communications; collaborative tools and online environments; online networks. Digital Learning and Development: digital
learning opportunities; digital learning resources; digital tools/materials for organising, planning and reflecting on learning (mind-mapping,
note-taking, e-portfolio/ learning journal/ blog). Digital Identity and Wellbeing: online profiles for different networks (personal,
professional, academic); digital reputation; managing personal data and privacy; digital CV or portfolio of work; digital technologies for
personal development; online etiquette; wellbeing and safety online; internet addiction; cyberbullying and other damaging online
behaviour.

Contribution to Exit Level Outcome:
O 5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1, 2, 3, 4 and 6)

Learning and Teaching Strategies/Activities
. Lectures: presentation on concepts and other theoretical foundations of Digital Literacy
. Discussion forums: reflecting on own contexts and sharing perspectives
. Collaborative learning: group learning and activities carried as part of projects
. Inquiry: carrying out of research to explore and understand scenarios and problems
. Projects: carry out projects on digital literacy
. Presentations and demonstrations: presentation of outcomes of projects (products, processes, impact)
. Portfolio writing: writing reflective learning journals related to digital literacy

Student Assessment Strategies

. Collaborative assessment tasks
o Digital productivity: cloud based collaborative digital media creation using cloud platforms
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o Project: Digital communication, collaboration and participation/ Digital Wellbeing

. Individual assessment tasks
o Assignment: information literacy assignment
o Testx 2

. Practical

o Digital proficiency

o Data and Media literacy
. No written examination

Learning and Teaching Enhancement Strategies

. Student feedback: feedback from students using focused feedback instruments

. Peer feedback: student feedback on peer evaluation of each other’s collaboration, participation and contribution

. Self-evaluation: quizzes and students’ reflective journal/ portfolio on their own learning

. Learning analytics: use of learning management tools on student participation and online learning activities, and analyse assessment

performance

Prescribed Learning Resources

Textbook

[1] Schwartz, M., Bali, M., Blocksidge, K., Brown, C., Caines, A., Dermody, K., and Peters, J. (2020). Digital Citizenship Toolkit.
Retrieved from https://pressbooks.library.ryerson.ca/digcit/ (online version); https://openlibrary-
repo.ecampusontario.ca/jspui/bitstream/123456789/856/3/Digital-Citizenship-Toolkit-1598899274.pdf (PDF version)
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/2/Digital-Citizenship-Toolkit-1598899308.epub
(eBook)

Digital Resources
[1] JISC. (2019). Jisc digital capabilities framework: The six elements defined.
Retrieved from https://repository.jisc.ac.uk/7278/1/BDCP-DC-Framework-Individual-6E-110319.pdf
[2] JISC. (2017). Digital capabilities framework.
Retrieved from https://repository.jisc.ac.uk/6611/1/JFLO066F DIGIGAP_MOD IND FRAME.PDF
[3] Joint Research Centre (European Commission). (2019). The Digital Competence Framework 2.0.
Retrieved from https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
[4] Carretero, S., Vuorikari, R., and Punie, Y. (2017). The digital competence framework for citizens.
Publications Office of the European Union. Retrieved from http://svwo.be/sites/default/files/DigComp%202.1.pdf

Course resources (videos and SCORM package)
[1] Microsoft. (2021). Microsoft digital literacy courses and resources (videos and SCORM packages).
Available at https://www.microsoft.com/en-us/digital-literacy
[2] Microsoft. (2021). Microsoft digital literacy: Teaching guides.
Retrieved from https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWBupo
[3] OER Commons. (2021). Digital Literacy (learning objects). Retrieved https://www.oercommons.org/curated-collections/347

Issue Date: September 2023
Next Revision: September 2028
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https://www.oercommons.org/curated-collections/347

Module Title: NATIONAL AND GLOBAL CITIZENSHIP

Module Code U3420CN

NQF Level 5

Notional Hours 20

Contact hours Up to 1 contact lecture period per week for 6 Weeks

Mode of Delivery Blended: Face to face and Online

Additional learning requirements Each student will be required to work on a personal project which will include a site visit.
NQF Credits 2

(Co-requisites) /Prerequisite None (University Core Module)

Semester Offered Core Semester

Module coordinator and Contact Details Dr Romanus Shivoro, rshivoro@unam.na; Ext. 3378

Module Purpose

The purpose of this Module is to equip UNAM students with knowledge to understand the interconnectedness of local and global issues.

Students will become acquainted with perspectives on, global citizenship, globalization and civic engagement. The module will enable

students to reflect on issues affecting their communities and the world by providing a platform where students can meet and learn from

one another and from external sources of information. It will guide students to determine how they can contribute to bring positive changes

in their communities in relation to the Sustainable Development Goals. Furthermore, it will provide knowledge and understanding of cultural

diversity and intercultural communication to enable students to become thoughtful stewards in a globalized world.

Overarching Learning Outcome

Students demonstrate understanding of global citizenship and initiate action towards the betterment of local, national and global conditions,

as informed and responsible citizens with a civic duty in their personal and professional lives.

Specific Learning Outcomes

On completing the module students should be able to:

Explain the importance of the National Constitution;

Express understanding of National and Global Citizenship;

Participate in community engagement activities as part of community upliftment;

Express understanding of globalization;

Apply intercultural communication skills; and

. Interpret SDGs to initiate personal action towards contribution of their achievement.

Module Content

UNIT 1: Constitution and its Importance

What is a constitution; Functions of a constitution; What it contains; Constitution and democracy

UNIT 2: Global Citizenship

The meaning of global citizenship; Importance of global awareness; World issues of concern to global citizens.

UNIT 3: Civic Engagement

What do we mean by civic engagement; Dimensions of civic engagement; Indicators of civic engagement;

Promoting civic engagement.

UNIT 4: Globalization

Understanding globalization; Cultural construction of neoliberal globalization; Major players; Major domains;

Major Issues; Futures of Globalization

UNIT 5: Intercultural Communication

Dealing with difference; Levels of culture; Stereotypes and generalizations; Intercultural communication Processes

UNIT 6: Sustainable Development Goals and individual action

Introduction to SDGs; Contributing to achievement of SDGs through action

Learning and Teaching Strategies/Activities

Student learning in this module will be supported by provision of subject knowledge; engaging students in class discussions, and individual

awareness and action portfolios. It will expose students to real life situation through formal lectures, guest lectures, experiential activities

such as engaging local civic organizations; Students will engage in active and participatory learning in which they generate ideas and share

their knowledge on a topic. Material will include journal articles, videos, PowerPoint presentations, as well as handouts for students’

reflection.

Student Assessment Strategies

Continuous assessment of 100% - Assessment will be done by completing online pop-up quizzes; and developing their online portfolios of

personal action as response to tasks assigned in class.

Learning and Teaching Enhancement Strategies

1. Strategies will include: Continuous Module Review, and Lecturer/student evaluations.

2. Student progress will be monitored by observing class participation during live lectures, and submission of feedback material.
Including online portfolios.

Recommended Learning Resources
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1. Adler, R.P and Goggin, J. (2005). What do we mean by Civic Engagement? A Journal of Transformative Education. 3 (3) 236 — 253

2. Bennett, M.J (1998). Intercultural Communication: A current Perspective. In Milton J. Bennett (Ed.) Basic Concepts of Intercultural
Communication: Selected Readings. Yarmouth: ME Intercultural Press

3. Green, M. (2012). Global Citizenship: What are we talking about and why does it matter. NAFSA Association of International
Education

4, International IDEA (2014). What is a Constitution? Principles and Concepts. Constitution-building Primers.

5. Perception Change Project. 170 Daily Actions to Transform our World. United Nations Office in Geneva

6. Ritzer, G. (Ed.)(2007). The Blackwell Companion to Globalization. Blackwell Publishing: USA

7. United Nations. Transforming our World: the 2030 Agenda for Sustainable Development. UNDP

Issue Date: September 2023
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7.6.1.2 YEAR 1 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS |
Module Code 13511IM

NQF Level 5

Notional Hours 120

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) /Pre-requisite (None)

Semester Offered 1

Module Purpose
The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.
Overarching Learning Outcome
Students should be able to apply the basic principles of engineering mathematics to determine the equations of lines and planes in Cartesian
and polar coordinates, analyse matrices, sequences, series and functions and to solve differential equations.
Specific Learning Outcomes
On completing the module students should be able to:
Solve basic mathematics and engineering problems using vectors and matrices.
Calculate eigenvalues and eigenvectors of matrices and relate them to engineering solutions.
Transform functions (Cartesian/polar), sketch and name some polar graphs.
Use various mathematical functions and apply them to engineering.
Apply trigonometry in solving mathematical and engineering problems.
Apply the principle of differentiation/integration to solve basic mathematical and engineering problems.
Manipulate sequence and series of numbers.
. Define, interpret complex numbers and to perform elementary complex numbers algebra.
Module Content
Lines and Planes: Vector equation of a line, Cartesian and parametric equation of a plane, intersection of lines and planes. Matrix Algebra:
Matrix algebra, row reduced echelon form, determinant, adjoint, singular and non-singular matrices, inverse of a matrix, matrices and
systems of linear equations, solution by Cramer’s rule. Eigenvalues and eigenvectors. Hermitian and unitary matrices. Quadratic forms.
Sequences and series of numbers: Introduction to sequences and series. Absolutely convergent series, tests for convergence. Power series.
Radius of convergence and interval of convergence. Functions: Limits and continuity of functions: limit at a point, improper limit and
continuity. Exponential functions, logarithmic functions, hyperbolic functions, area functions. Polar coordinates/Graphs: Definition of polar
coordinates, relate Cartesian and polar coordinates, sketch and name different types of polar graphs. Differentiation: Definition of the
derivative, differentiation rules, chain rule, differentiation of trigonometric functions, derivatives of higher order, concavity and curve
sketching, optimisation, related rates. Implicit differentiation, the chain rule, differentiation of algebraic functions. Integration: Anti-
derivatives, Riemann sums, the definite integral, fundamental theorem of calculus, basic integration techniques, integration of trigonometric
functions. Introduction to complex numbers: Definition of complex numbers and the complex plane, complex number representation on
argand diagrams, complex number algebra. Demoivre’s theorem.
Contribution to Exit Level Outcomes

1.  Problem solving (Course Outcomes 1, 2, 3, 5, 6, 7 and 8).

2. Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4, 5 and 6).

3. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).
Learning and Teaching Strategies/Activities

1.  The module will be facilitated through the following teaching and learning activities:

2. Lectures.

3. Tutorials.

4.  Face-to-face consultations.
Student Assessment Strategies

1.  Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination.

2. The Continuous Assessment will be made up of the following assessment activities:

3. Tests (at least 2): 30%.

4.  Assignments (tutorials, quizzes): 20%.

5.  Examination (1 x 3-hour paper): 50%.
Criteria for qualifying for the Examination

. To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.
Criteria for passing the module

1.  To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average

of at least 50% from both the Continuous Assessment and the end-of-semester examination.

2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by:

1. Internal and/or external moderation of examination scripts and marked examination scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2.  Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Bird, J. (2017). Engineering Mathematics. 8th Edition, Routledge.
2 Stroud, K.A., and Booth, D.J. (2013). Engineering Mathematics. 5th Edition. Macmillan International Higher Education.
3.  Stewart, J., Clegg, D.K., and Watson, S. (2020). Calculus: early transcendentals 6th Edition. Cengage Learning.
4 Stewart, J., Redlin, L., and Watson, S. (2015). Precalculus: Mathematics for calculus 7th Edition. Cengage Learning.

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT |
Module Code 13401MS

NQF level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Prerequisite None

Semester Offered: 1

Module Purpose
The purpose of this module is to consolidate school curriculum computation skills whilst creating a wider context in which students can
contextualise mathematical knowledge.

Overarching Learning Outcome
Consolidate numeracy and problem solution skills in a wide range of mathematics fundamentals.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

Explain and conduct deductive arguments involving sets and relations.

Identify and correlate intervals.

Solve systems of linear equations methodically.

Handle matrix calculus.

Identify types of real valued functions.

Compute the domain and range of a real valued function.

. Assess properties of real-valued functions.

Module Content:

Number system: Natural, integers, rational, irrational, real and complex numbers. Sets: cardinal number, operations on a set (equality,
intersection, union, relative compliment, de Morgan’s law, power set, application of cardinality (inclusion-exclusion formula), Cartesian
products, ordered pairs and relations), intervals and inequalities. Solving equation and inequalities: linear and quadratic equation,
inequalities involving two variables. System of linear equations: Matrices and matrices operations (addition, subtraction, multiplication,
associativity, distrutivity, determinant, invertible, Gaussian row and column operations, rank, solution to system of linear equations). Real-
valued function: definition, relation, domain and range, injective, bijective, inverse, odd and even, piecewise defined, graphs. Coordinates
system: polar, polar graph, cylindrical, cylindrical graph.

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:

NoukwNe

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

T wN e

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).

2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING DRAWING

Module Code 13530ID

NQF Level 5

Notional Hours 160

Contact hours 4L+1Pand/or 1T

Additional learning requirements None

NQF Credits 16

(Co-requisites) / Pre-requisite (None)

Semester Offered land?2

Module Purpose

The purpose of this module is to enable students visualise, create and interpret engineering drawings in two and three dimensions to meet
the industrial demands of modern technology by the application of geometrical and engineering methods and make detail drawings with
full dimensions in line with I1SO standards.

Overarching Learning Outcome

Students should be able to apply the basic skills of technical drawing to represent engineering objects, section technical objects and to
produce assembly drawings.

Specific Learning Outcomes

On completing the module students should be able to:

Use standard equipment for technical drawing.

Sketch engineering components free hand or with the aid of drawing equipment.

Present engineering components as drawings in orthographic and isometric projections.

Use sections, interpenetration, and development to produce clear engineering drawings.

Produce parts and assembly drawings of various engineering components.

Module Content

Foundations of representing technical bodies: drawing equipment, drawing formats, types of lines, construction geometry, simplified
representations, scales, lettering, title block, elaboration of part drawings, Principle of orthographic projection, sectioning, dimensioning.
Isometric and oblique representations. Sections, Interpenetrations, and developments: cones, cylinders, pyramids. Free-hand techniques:
Introduction to free-hand sketching of machine parts. Assembly drawing.

Contribution to Exit Level Outcome
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1. Engineering design (Course Outcomes 4 and 5).
2. Engineering methods, skills, and tools, including information technology (Course Outcomes 1 and 3).
3. Professional and technical communication (Course Outcomes 2, 3, 4 and 5).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. Tests (at least 2): 60%.

2. Assignments (at least 4): 40%.

Criteria for passing the module
. To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of test papers and scripts.

Peer review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Parker, M.A., and Pickup, F. (1992). Engineering drawing with worked examples. Vol. 1, 3rd Edition.

2. Simmons, C.H., Maguire, D.E., and Phelps, N. (2020). Manual of engineering drawing: British and International
Standards. 5th Edition. Butterworth-Heinemann.

3. Yarwood, A. (1994). Technical Drawing with Design. Macmillan.

4, Madsen, D.A. and Madsen, D.P. (2016). Engineering drawing and design. Cengage Learning.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS |

Module Code 13581NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week

NQF Credits 12

(Co-requisites) / Prerequisite ~ None

Semester Offered 1

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of Physics as they relate to engineering.
Overarching Learning Outcome

The overarching outcome of this module is to prepare students to apply fundamental Physics principles in engineering industries.
Specific Learning Outcomes

On completing the module students should be able to:

1. Do unit conversions

2. Solve problems regarding one and two dimensional kinematics.

3. Solve problems regarding the dynamics of linear motion via Newton’s laws.

4. Solve problems regarding the dynamics of linear motion using energy methods.

5. Solve simple problems in rotational kinematics and dynamics.

6. Solve basic problems in statics and Newtonian gravitation.

7. Solve problems using the principles of fluids.

8. Solve basic problems regarding heat and gasses.

9. Demonstrate entry-level general laboratory skills including elementary data analysis.

10. Demonstrate abilities to communicate ideas and facts using equations, graphs and principles.

Module content

Measurements and Units: Instruments and Uncertainty, Standards and Units. Kinematics: One Dimensional Motion, Vectors, Projectile
Motion, Circular Motion, Relative Motion. Dynamics: Newton’s Laws of Motion, Newton’s Law of Gravitation, Free-Body Diagrams, Friction.
Work, Energy and Power. Momentum: Collisions, Impulse, Centre of Mass. Rotational Dynamics: Rolling Motion, Torque, Rotational Inertia
and Energy, Angular Momentum. Planetary Motion: Kepler’s Laws of Planetary Motion. Elasticity: Hooke’s Law. Fluids: Pressure, Buoyancy,
Fluid Dynamics: Flow Rates, Equation of Continuity and Bernoulli’s Equation. Heat and Thermodynamics: Thermal Expansion, Ideal Gas,
Specific Heat, Heat Capacity, Latent Heat, Calorimetry, Heat Transfer: Laws of Thermodynamics, Entropy, Enthalpy, Gibbs Free Energy.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks
2. One tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions.

Student Assessment

1. Students will be assessed through continuous assessments activities and a final examination.
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, lab and field reports): 20%

Tests (At least 2 tests): 30%

The final examination (1 x 3-hour paper): 50%

0T o N

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

1. Internal and external moderation of examination papers and scripts.

2 Peer-review of course outlines and teaching.

3. Student’s evaluation.

4 Effective and efficient supervision and monitoring of assignments, tests and examination.
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5. Regular review of course content.

Learning Resources

1. Young, H. D. and Freedman, R. A. (2020) University Physics with Modern Physics in SI Units, Pearson Education Limited, Harlow,
United Kingdom.

2. Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

3. Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT |

Module Code 13421PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites Entry requirements

Semester Offered 1

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course.

Overarching Learning Outcome

Solve problems, in single-particle mechanics, Newtonian gravity, fluids, and heat.

Specific Learning outcomes

On completing the module students should be able to:

Employ units, do unit conversions, express uncertainties use significant figures, use vectors in 2 dimensions.
Solve basic problems regarding one and two-dimensional kinematics.

Apply Newton’s laws of motion and energy principles to a variety of basic problems in dynamics.
Discuss and solve simple problems in rotational kinematics and dynamics.

Discuss the principles of waves and sound.

Solve basic problems in statics, Newtonian gravitation, fluids, heat, and gasses.

Conduct simple experiments, tabulate and graph data and write practical reports.
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Module Content

Measurement and estimation; Kinematics in 1D; Kinematics in 2D; Vectors; Dynamics/Newton’s Laws; Circular motion; Gravitation; Work
and Energy; Linear Momentum; Rotational Motion; Static Equilibrium; Fluids; Oscillation and Waves; Sound; Temperature and Kinetic
Theory; Heat; The Laws of Thermodynamics.

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1 Students will be assessed through Continuous Assessments activities

2 The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
a Assignments/quizzes (at least 2 assignments/quizzes): 40%

b Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023
Next Revision: September 2028
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Module Title: CHEMISTRY FOR ENGINEERS

Module Code 13511NC

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorials or 1 Practical session/Week
NQF Credits 16

(Co-requisites) / Prerequisite  None

Semester Offered 1

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of chemistry as they relate to engineering.
Overarching Learning Outcome

The overarching outcome of this module is to equip students with firm grasp of fundamental chemistry principles which are applicable in
engineering industries.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the fundamental techniques used for chemical analysis in industrial processes.

Explain the basic concept of batteries and fuel cells and their applications.

Describe the processing of high polymers and their applications.

Explain different methods for water analysis and purification.

Describe different ways of dealing with pollution and managing solid waste.
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Module content

Spectroscopic techniques and Applications: Elementary idea and simple applications of Rotational, Vibrational, Ultraviolet and Visible and
Raman spectroscopy. Electrochemistry: Nernst Equation and application, relation of e.m.f. with thermodynamic functions (AH, AF and AS).
Lead storage battery. Corrosion; causes, effects and its prevention. Phase Rule and its application to water system. Battery Technology;
Introduction - Galvanic cell, electrode potential, EMF of the cell and cell representation. Batteries and their importance, Classification of
batteries- primary, secondary and reserve batteries with examples. Battery characteristics - voltage, capacity, energy density, power density,
energy efficiency, cycle life and shelf life. Basic requirements for commercial batteries. Construction, working and applications of: Zn-Ag-0,
Ni-Cd, Zn-air and Lithium-ion battery. Fuel Cells- Differences between battery and a fuel cell, Classification of fuel cells - based on type of
fuel, electrolyte and temperature. Construction, working and applications of solid oxide fuel cell. Water Analysis; Hardness of water,
Techniques for water softening (Lime-soda, Zeolite, lon exchange resin and Reverse osmosis method), Alkalinity -determination,
Determination of dissolved oxygen, Determination of chemical oxygen demand, Boiler scales-formation and ill effects, prevention of scales
by external method (hot lime-soda process). Desalination by electrodialysis. Fuels: classification of fuels, Analysis of coal, Determination of
calorific value (Bomb calorimeter and Dulong’s methods). Solar energy- Photo voltaic cells- definition, working and importance of PV cells.
Production of solar grade silicon by chemical vapour deposition. Polymers; Basic concepts of polymer-Blend and composites, Conducting
and biodegradable polymers. Preparation and application of some industrially important polymers (BunaS, Buna-N, Neoprene, Nylon-6,
nylon-6,6 and Terylene). General methods of synthesis of organometallic compounds (Grignard reagent) and their applications.
Environmental Chemistry; Air Pollution, Water Pollution, Radioactive Pollution, Solid Waste Management, Green Chemistry.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks

2. One tutorial or one practical session per week for 14 weeks

3. Weekly consultation sessions.

Student Assessment

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

3. Assignments (tutorials, quizzes, lab and field reports): 20%

4, Tests (At least 2 tests): 30%

5. The final examination (1 x 3-hour paper) 50%

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

1 Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student’s evaluation.

4 Effective and efficient supervision and monitoring of assignments, tests and examination.
5. Regular review of course content.

Learning Resources

1. Mukhopadhyay, Raghupati, and Sriparna Datta. Engineering chemistry. New Age International Pvt Limited, Publishers, 2008.
2. Agarwal, Shikha. Engineering chemistry: Fundamentals and applications. Cambridge University Press, 2019.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: CHEMISTRY FOR ENGINEERS SUPPORT

Module Code 13441CS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites None

Semester Offered 1

Module Purpose
To introduce the student to general chemistry, lay the foundation of basic facts necessary for further studies in Chemistry and acquaint
students with safety rules and regulations in a chemical laboratory.

Overarching Learning Outcome
Apply and interpret knowledge on basic facts in Chemistry for further studies.

Specific Learning outcomes
On completing the module students should be able to:

1.
2.
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10.
11.

Use scientific notation and significant figures when doing all calculations

Define and explain the mass number (A), atomic number (Z) and isotope and also state the symbol for an isotope given its mass
number and atomic number.

Define the terms molar mass, relative molecular mass (Mr) and relative atomic mass (Ar) and carry out calculations involving
these.

Define and explain the terms empirical formula and molecular formula and also to determine the empirical and molecular
formulae of a given compound.

Use balanced chemical equations to obtain information about the amounts of reactants and products.

Prepare dilute solutions from concentrated stock solutions and solve solution stoichiometry problems.

Describe and explain data from experiments to distinguish between strong and weak acids and bases.

Differentiate between oxidation and reduction reactions and balance redox reactions by the half-reaction method (acid and basic
medium).

Apply quantum theory to predict the electron configuration of elements and explain the variation of properties across the
periodic table.

Explain the structure and bonding in molecules and ions and draw their Lewis structures.

Apply Valence Bond Theory (VBT) and Molecular Orbital Theory (MOT) to describe molecular geometry as well as physical and
chemical properties of some compounds.

Module Content

Introduction: Matter, Measurement and Molecules; Stoichiometry: Calculations with Chemical Formulae and Equations; Aqueous Reactions
and Solutions Stoichiometry; Electronic Structure of Atoms; Periodic Properties of the Elements and Relationships Among Elements; Basic
Concepts of Chemical Bonding; Intermolecular Forces; Basic Molecular Geometry and Bonding Theories; Gases.

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:

1.
2.
3.

Two lecture periods per week for 14 weeks
One tutorial session per week for 14 weeks
Weekly consultation sessions

Student Assessment Strategies
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Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies
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Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanlsms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Brown T. L., LeMay H.E, Bursten B.E., Murphy C., Woodward P., Langford S., Sagatys D. and George A. (2014). Chemistry: The
Central Science. (3rd Ed.). Pearson Australia. Australia

2. Chang, R. (2010). Chemistry. (10th Ed.) McGraw Hill Higher Education. New York. ISBN:978-0-07

Issue Date: September 2023

Next Revision: September 2028
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Module Title: COMPUTING FUNDAMENTALS

Module Code 13581CC

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / Pre-requisite (None)

Semester Offered 1

Module Purpose

This course aims to introduce students to general computer literacy, the basic principles of problem-solving using computers, advanced
Microsoft Excel skills for data analysis, computer programme planning, basic data communication and computer networks and the basic
skills on modern web development tools. It also introduces students to the basic tools and environments needed for machine learning
programming.

Overarching Learning Outcome

Students should be able to discuss basic computer working environments, modern web development tools, develop a simple computer-
based problem-solving plan and solve engineering problems using advanced spreadsheets and related tools.

Specific Learning Outcomes

On completing the module students should be able to:

Relate with computers under the Windows and Linux operating environment for information processing and presentation.
Recall basic features of common computer hardware architectures.

List the basic communication architecture of a computer.

Show algorithms for solving basic problems using flowcharts and pseudocode.

Recall advanced spreadsheet tools and functions.

Match basic web applications using modern web development tools and frameworks to simple real-life problems.

Define basic concepts of networking.
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Module Content

Computer Fundamentals: Development history of computer hardware and software. Hardwired vs stored programme concept. Von-
Neumann architecture. Harvard architecture: principle of operation, advantages, disadvantages. Single address machine. Contemporary
computers. Computer system: block diagram, functions, examples, dataflow, control line. Computer Arithmetic: integer arithmetic (addition,
subtraction, multiplication, division), floating-point representation (IEEE), floating-point arithmetic. arithmetic and logic unit (ALU).
Introduction to CISC and RISC architecture: principle of operation, merits, demerits. Storage and Input/Output Systems: Computer function
(fetch and execute cycles), interrupts, interconnection structures (Bus structure and bus types). Introduction of computer operating
environment Windows and UNIX based systems. Computer Architecture: The design and structure of a computer. Information Processing
and Data Analysis tools: Equations and Formulae Creation, Diagram Creation and Editing, PowerPoint Presentations Creation Advanced
Spreadsheets Skills. Computer Programme Planning. Flowcharts and Pseudocode Introduction to Computer Networking: Basics of
Communication Systems and Computer Networks. Web Developments: Front-End Web Development, Web Page Styling and Website logic
development with scripting languages such as JavaScript. Overview of memory system, memory chip organization and error correction,
cache memory, memory storage devices. Introduction to Data Science Tools: Installation and basic use of Anaconda and Jupyter Notebooks

Contribution to Exit Level Outcome
1. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 5 and 6).
2. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Group mini project.

Face-to-face consultations wherever necessary.

A special hands-on demonstration that may involve an expert from outside.
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Student Assessment Strategies

1. Students will be assessed through Continuous Assessment (CA) as follows:
Assignments (tutorials, quizzes, reports, practical assignments): 20%.

Tests (at least 2 tests): 50%.

Semester mini project (prototype oral presentation and development report): 30%.

AN

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1 Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assighments, tests and projects.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Prescribed Textbook(s).

2. Online links.

3. Lecture notes and videos.

4 On-site and/or online video laboratory demonstrations.
Issue Date: September 2023

Next Revision: September 2028
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7.6.1.3 YEAR 1 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS Il
Module Code 13582IM

NQF Level 5

Notional Hours 120

Contact hours 3Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / (13511IM Engineering Mathematics 1)
Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome

Students should be able to solve simple engineering problems using matrices, calculus, differential equations, integral transforms, Fourier
series and Fourier transforms.

Specific Learning Outcomes

On completing the module students should be able to:

Calculate eigenvalues and eigenvectors and relate them to engineering solutions.

Solve calculus problems using integration by parts and the reduction formula technique.

Apply calculus to trigonometric functions to solve mathematical and engineering problems.

Solve engineering problems using 1st order and 2nd order differential equations.

Define and analyse Fourier series of real-valued functions.

Use Laplace and Fourier transforms in solving differential equations.
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Module Content

Further Matrix Algebra: eigenvalue-eigenvector problems; Hermitian and unitary matrices; Quadratic forms. Further Integration: Integration
by parts technique. Integration by substitution. Integration of trigonometric functions. Integration of powers of trigonometric
functions. Integration of trigonometric functions by substitution. Reduction formula. Application of integration: areas, volumes of
revolution, etc. Differential Equations: Meaning and solutions of differential equations. First order ordinary differential equations
(separable, homogenous, Exact and linear types) and their applications. Solutions of second order linear ordinary differential
equations with constant coefficients; initial or boundary value problems using the methods of undetermined coefficients and
variation of parameters. Integral Transforms: Laplace Transforms (LT), Inverse transforms on derivatives and integrals, unit step
functions, LT of derivatives and integrals, application to solve 1st and 2nd order ordinary differential equations. Fourier Series and
Transforms: Fourier series. Fourier sine and cosine series. Introduction to Fourier transforms and its applications in solving boundary
value problems.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4, 5 and 6).
3. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies

1. Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment will be made up of the following assessment activities:

Assignments (tutorials, quizzes): 20%.

Tests (at least 2): 30%.

End-of-semester examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average of
at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

N
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Ross, S.L. (1991). Introduction to Ordinary Differential Equations. 4th Edition, John Wiley and Sons.
2. Kreyszig, E. (2020). Advanced Engineering Mathematics. 10th Edition, John Wiley and Sons.

3. Bird, J. (2017). Engineering Mathematics. 8th Edition, Routledge.

4, Stroud, K.A. and Booth, D.J. (2020). Engineering Mathematics. 8th Edition, Red Globe Press.

5. Stewart, J., Clegg, D.K., and Watson, S. (2020). Calculus: Early Transcendentals. 9th Edition, Cengage Learning.
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT Il

Module Code 13402MS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites) /Prerequisite None

Semester Offered: 2

Module Purpose

The purpose of this module is to equip students with an intuitive grasp of the behaviour of a real-valued function as well as the

analytical techniques to test their intuition.

Overarching Learning Outcome

Gather sufficient information about the behaviour of a real valued function to sketch its graph with accuracy.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

1 Employ the exact definitions of limit and continuity.

2 Use various differentiation techniques and assess differentiability.

3. Apply those tools to study local extrema, end behaviour, and asymptotic behaviour of function graphs.

4 Use integration to compute the area below a curve.

5. Handle complex numbers.

Module Content:

Solving equation: Exponentials and logarithms. Graph of a function: polynomial, rational, exponential, logarithmic, trigonometric functions.
Limit of a function: definition, continuity, differentiation, sum, product, quotient, chain rules, examples from the engineering
sciences. Integration: Definition and basic properties of the Riemann integral, the Fundamental Theorem of calculus, integrals of
simple function, substitution rule and integration by parts; applications to the computation of areas and (rotational) volumes.

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

. Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies
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1. Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4, Regular review of course content.

5. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. B. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).

2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6™ Ed. - 2012).
3. ). Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7t Ed.—2016).
Issue Date: September 2023

Next Revision: September 2028
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Module Title: PHYSICS FOR ENGINEERS Il

Module Code 13582NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week
NQF Credits 12

(Co-requisites) /Prerequisite Physics A for Engineers

Semester Offered 2

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of Physics as they relate to engineering.

Overarching Learning Outcome

The overarching outcome of this module is to prepare students to apply fundamental Physics principles in engineering industries.

Specific Learning Outcomes

On completing the module students should be able to:

Solve problems on electric and magnetic fields

Sketch electric circuits and solve problems on capacitors and resistors

Discuss and solve problems in geometrical optics, radioactivity and sound.

Prepare and perform experiments related to the contents of the module.

Demonstrate entry-level general laboratory skills including elementary data analysis.

. Demonstrate abilities to communicate ideas and facts using equations, graphs and principles

Module content

Electrostatics: Electric charge, Current and Current Density, Electric field, Electric Potential, Resistance and Resistivity, Capacitance and
Dielectrics. Magnetostatics: Biot-Savart law, Magnetic field, Magnetic materials, Motion of a Charged Particle in a Magnetic Field, Magnetic
force, Ampere’s Law; Torque and Magnetic Moments; Electromagnetic Induction: Electromagnetic Force (EMF), Faraday’s Law of
Electromagnetic Induction, Lenz’s Law, Fleming’s Right Hand Rule, Inductance and Mutual Inductance. Vibrations and Waves: Simple
harmonic motion, Oscillations, Wave Motion, Types of Waves, Standing Waves and Resonance. Sound: intensity of Sound, interference of
Sound Waves, Doppler’s Effect. Light and Optics: Reflection, Refraction and Diffraction, Snell’s Law, Lenses, Lens Equation. Radioactivity:
types of radioactivity.
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Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks

2. One tutorial or one practical session per week for 14 weeks

3. Weekly consultation sessions.

Student Assessment

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

a. Assignments (tutorials, quizzes, lab and field reports): 20%

b. Tests (At least 2 tests): 30%

3. The final examination (1 x 3-hour paper): 50%

Criteria for passing the course:
3 To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Effective and efficient supervision and monitoring of assignments, tests and examination.
Regular review of course content.
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Learning Resources

1. Young, H. D. and Freedman, R. A. (2020) University Physics with Modern Physics in SI Units, Pearson Education Limited, Harlow,
United Kingdom.

2. Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

3. Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: PHYSICS FOR ENGINEERS SUPPORT Il

Module Code 13422PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorials or 1 Practical session / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Pre-requisites Entry requirements

Semester Offered 2

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course. This course focuses on Electricity and Magnetism, Optics and Radioactivity

Overarching Learning Outcome
Solve problems in electricity and magnetism, optics, and radioactivity.

Specific Learning outcomes

On completing the module students should be able to:

Discuss and solve basic problems on electric field and magnetic field.

Find currents and resistances in simple electric circuits.

Analyse DC and AC circuits involving capacitors, resistors, and inductors.

Resolve problems involving electromagnetic induction.

Solve simple problems in geometrical optics and nuclear physics.

Explain concepts pertaining to radioactivity and the effects of radiation.

Conduct simple experiments, tabulate and graph data and write practical reports.
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Module Content
Electric charge and electric field; Electric Potential; Electric Currents; DC Circuits; Magnetism; Electromagnetic induction; Electromagnetic
waves; Geometric optics; Light; Radioactivity; Effects and Use of Radiation.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through Continuous Assessments activities

2. The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:

4. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

5. Tests (at least 2 tests): 60%

Prescribed Learning Resources

1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023

Next Revision: September 2028

Module Title: MATERIALS SCIENCE
Module Code 13592IS

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / Pre-requisite  ( (None)

Semester Offered 2

Module Purpose

The purpose of this module is to enable the students to understand the relationship between the structure and properties of the materials
used in engineering.

Overarching Learning Outcome

Students should be able to describe the characteristics of engineering materials and apply the knowledge from this module to make good
engineering decisions in choosing the right materials for a particular job.
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Specific Learning Outcomes

On completing the module students should be able to:

Describe the molecular and crystal structure of materials.

Perform calculations on elemental diffusion in metals.

Describe the formation of metals and alloys using binary equilibrium phase diagrams.

Describe the various phase transformations in the Fe-Fe3C phase system and associated microstructures.

Explain how materials properties depend on structure and crystal defects.

Demonstrate practical basic skills in metallography and report writing.

. Explain the relationship between Materials Science and the Fourth Industrial Revolution.

Module Content

Materials for Engineering: Introduction to Engineering Materials, Types of Materials, Processing-Structure-Property relationship of
Materials, Competition among materials, Future trends of material usage. Structure of materials: Atomic structure, electronic configuration,
atomic bonding; Crystallographic planes and directions: Miller indices; Bragg’s law; Defects in crystals; Solidification, Crystalline
Imperfections and Diffusion in solids; Solidification of Metals, Single Crystals, Metallic Solid Solutions, Crystalline Imperfections and Atomic
diffusion in Solids; Equilibrium phase diagrams: unary, binary and ternary systems. Invariant reactions: eutectic, eutectoid, peritectic,
peritectoid systems. Proportion of phases based on the lever rule. Practical phase diagrams from non-ferrous alloy systems. Properties of
Materials: review of Mechanical, Electrical, Optical and Thermal properties of materials. Mechanical properties of materials: Stress and
Strain, Tensile testing, True stress and True strain, Deformation modes; Yield and Fracture, Hardness testing, bend test, impact test, simple
fracture mechanics and strengthening mechanisms. Effects of environment on materials: corrosion and oxidation of metals, electrode
potential, electrochemical cell, mechanisms of corrosion, corrosion prevention, degradation of polymeric materials. Real-world applications
of Engineering materials: Functional Materials and Devices; The Relationship between Materials Science and the Fourth Industrial
Revolution. Basic criteria for the selection of materials for engineering applications.
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Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3 and 4).
2. Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4 and 5).
3. Investigations, experiments and data analysis (Course Outcome 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Tutorials.

3. Laboratory demonstrations.

4. Face-to-face consultations wherever necessary.

Student Assessment Strategies

1 Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

2 The Continuous Assessment will be made up of the following assessment activities:

a. Assignments (tutorials, quizzes, laboratory and field reports): 20%.

b Tests (at least 2 tests): 30%.

3 End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.
Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.

2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4, Regular review of course content.

5. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Callister, W. D., Rethwisch, D. G. (2018). Materials Science and Engineering: An Introduction, 10th Edition, Wiley and Sons.
2. Askeland, D.R. and Wright, W.J. (2018). Essentials of Materials Science and Engineering. 4th Edition. Cengage Learning.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: FUNDAMENTALS OF ELECTRICAL ENGINEERING

Module Code 13522EE

NQF Level 5

Notional Hours 80

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (13511IM Engineering Mathematics 1)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to give all engineering students an understanding of the basic principles of electrical circuits and networks.
The module further aims at introducing common technical vocabulary.

Overarching Learning Outcome
Students should be able to analyse basic electrical circuits using the established laws and theorems of electrical circuit analysis.

Specific Learning Outcomes
On completing the module students should be able to:

1.
2.

Distinguish between real and ideal voltage and current source.

State and apply the laws and rules of electrical circuit analysis including Ohms law, Kirchhoff’s current and voltage laws, current
and voltage division laws, superposition theorem, Norton’s and Thevenin’s theorems for problem solving of DC circuits.

Apply the principles of circuit analysis to series and parallel R, L, C circuits.

Perform a range of measurements in an electrical laboratory environment and be able to manipulate the measured data to derive
supplementary information.

Describe the principles of a transformer and the basic AC generator and DC motors.

Conduct basic circuit analysis using appropriate CAD software (MATLAB, MultiSIM, etc.).

Module Content

Introduction: SI Unit and notations, Basic Electric Circuit (resistance, voltage and current). Resistance: Resistor coding, Series and parallel
resistor networks, Y and delta resistor networks. Sources: Voltage and Current sources, dependent and independent sources, source
transformations. DC Circuit Analysis Techniques: Ohm’s law, Power and Energy, voltage divider and current divider rules, Kirchhoff’s laws,

mesh and

nodal analysis, DC Circuit Theorems: Superposition Theorem, Thevenin’s and Norton’s Theorem, Maximum power transfer

theorem. Capacitors: Capacitance, capacitors in series and parallel, Capacitor charging and time constant. Inductors: Inductance and mutual
inductance. AC Voltage: AC voltage generation, AC Resistive circuit, AC capacitive circuit, AC inductive circuit. Electrical Machine Basics:
Basics principles of transformers, AC generators, DC motors, three phase voltage generation and mathematical expression. Basics of circuit
simulation using CAD software.

Contribution to Exit Level Outcome
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Problem solving (Course Outcomes 1, 2, 3 and 4).

Engineering design (Course Outcome 4).

Investigations, experiments and data analysis (Course Outcome 4).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
Engineering methods, skills and tools, including information technology (Course Outcome 5).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1.
2.
3.

Lectures.
Tutorials.
Face-to-face consultations wherever necessary.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1.
2.

At least 2 quizzes and at least 2 laboratory reports: 40%.
Tests (at least 2 tests): 60%.

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
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Internal and external moderation of project reports and test scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1.
2.
3.

One-on-one consultations with students during consultation hours.
Allocation of extra reading material where applicable.
Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Boylestad R. (2015). Introductory Circuit Analysis. 13t Edition, Pearson Education, USA.
2. Alexander C. and Sadiku M. (2016). Fundamentals of Electric Circuits, 6™ Edition, McGraw Hill.
3. Hughes E. (2016), Electrical and Electronic Technology, 12 Edition, Pearson Education.
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MECHANICS |

Module Code 13582NM

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (I13581NP Physics for Engineers 1)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to equip the students with the knowledge to analyse system of forces on engineering components and to
develop an approach to solving engineering problems.

Overarching Learning Outcome
Students should be able to analyse effect of forces on systems and structural bodies.

Specific Learning Outcomes

On completing the module students should be able to:

Express force operations and force systems using vectors.

Apply the laws of static equilibrium of forces.

Produce a free body diagram from a specified engineering problem.

Analyse trusses using the method of joints and method of sections.

Apply the principles of static and kinetic friction in solving engineering problems.

Calculate and plot bending moment and shear force distributions in beams.

Determine the centroid and moment of inertia for plane and composite cross-sectional areas.
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Module Content

Systems of forces and moment forces: coplanar forces, addition of forces, couples and moments, resultants and equivalent systems;
Equilibrium of a rigid body in two dimensions, line of action, free body diagram, adequacy of constraints and equilibrium positions;
Equilibrium in three dimensions; Forces in submerged surfaces; Distributed forces: centroids and centre of gravity; Friction: dry friction,
wedges, screws, journal and thrust bearings, rolling resistance, belt friction; Beams: shear forces and shear force diagrams; bending stresses
and bending moment diagrams; Analysis of forces in a truss: method of joints and method of sections. Laboratory demonstrations.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).
2. Investigations, experiments and data analysis (Course Outcome 7.
3. Application of scientific and engineering knowledge (Course Outcomes 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Face-to-face consultations.

Laboratory demonstrations.

Field trips.
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

1. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments (at least 4 assignments): 10%.
b. Tests (at least 2 tests): 30%.
c. Laboratory demonstration and report: 10%.

2. End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Soutas-Little, R.W. and Inmand, D.J. (1999). Engineering Mechanics Statics. Prentice-Hall, Inc.

2. Meriam, J.L., Kraige, L.G., and Bolton, J.N (2019). Engineering Mechanics: Statics. 9th Edition, John Wiley and Sons.
3. Hibbeler, R.C. (2016). Engineering Mechanics: Statics. 14th Edition, Pearson Prentice Hall.
4, Shames, I.H. (1966). Engineering Mechanics Statics. 2nd Edition, Volume 1, Prentice-Hall.
Issue Date: September 2023

Next Revision: September 2028

Module Title: STATISTICS FOR ENGINEERS

Module Code 135821S

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) (13511IM Engineering Mathematics 1)

Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to the concept of probability theory, statistical modelling and inference in engineering.
Overarching Learning Outcome

Students should be able to apply the principles of probability in sampling, data analysis and representation.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the theory of probability.

Analyse data using probability distribution and densities.

Use principles of sampling distribution and densities.

Apply linear regression and correlation to a set of data.

Apply analysis of variance to solve engineering problems.

. Analyse data using R or python software.

Module Content

Probability: Theory (Random experiments, Random events), conditional probability and Bayes theorem, mathematical expectation and
decision making. Probability Distributions and Densities: Binomial, Geometric, Hypergeometric, Poisson, Normal, uniform, Gamma, Beta and
Weibull. Sampling Distributions: Mean, variance, inferences concerning mean and proportions: point and interval estimations, parametric
tests, nonparametric tests. Regression and Correlation: Simple and multiple linear regressions, correlation. The Logistic regression model.
Analysis of Variance: Completely randomised and randomised block designs, multiple comparisons. Introduction to Data Analysis with R:
Laboratory 1: Measures of Central Tendency: mean, median, and other quantiles, mode. Saving and using graphics, etc. Laboratory 2:
Measuring Variability: variance and standard deviation, median, Interquartile Range, coefficient of variation, covariance and correlation of
variables. Laboratory 3: Measuring symmetry: skewness, kurtosis, etc. Frequency distributions: histograms, bar charts, pie charts, box plots,
line graphs, scatterplots.
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Contribution to Exit Level Outcome
1. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).
2. Investigations, experiments and data analysis (Course Outcomes 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Tutorials.

3. Face-to-face consultations.

4, Computer laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

Assignments (laboratory assessment): 20%.

Tests (at least 2 tests): 30%.

End-of-semester examination (1 x 3-hour paper): 50%.

AN
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average
of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

AR

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Navidi, W. (2019). Statistics for Engineers and Scientists. 5th Edition, McGraw Hill.

2. Devore, J.L. (2020). Probability and Statistics for Engineering and the Sciences, 9th Edition, Cengage.
3. Chatterjee, S. (2012). Regression Analysis by Example, 5th Edition, John Wiley and Sons.

Issue Date: September 2023
Next Revision: September 2028

7.6.2.1 YEAR 2 CORE SEMESTER

Module Title: ACADEMIC LITERACY II
Module Code U3683AL

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (None)

Pre-requisite U3583AL Academic Literacy |
Semester Offered 0

Module Purpose

The purpose of this module is to teach students to navigate with ease the demands of academic study in their respective faculties. This
module will help hone students’ research, presentation writing and reading skills as demanded by different university disciplines. The module
is also aimed at sharpening students’ critical and analytical thinking skills. The module encourages a bridge between theory and real-life
scenarios.

Overarching Learning Outcome

Students should be able to effectively communicate in academic discourse.

Specific Learning Outcomes

On completing the module students should be able to:

Communicate effectively in a computer-mediated environment.

Communicate effectively in various discursive modes and situations.

Read and comprehend academic texts.

Read and critique academic texts.

Produce short researched essays.

Synthesise information from different texts into a coherent text.

Correct error related to functional grammar, spelling, punctuation.

Proofread written work/using online systems to assist with proofreading and editing.

Write for specific purposes.

Make and substantiate arguments.

Distinguish different types of reasoning in academic texts.

12. Use technology to give oral academic presentations.

Module Content

The module is designed for students enrolled in a bachelor’s degree course, which requires them to undertake basic research, read specific
academic material, produce specific writing and give academic presentations. The module teaches academic reading, speaking, listening and
writing skills.
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Contribution to Exit Level Outcome
Professional and technical communication (Course Outcomes 1 - 12).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
1. Blended Lectures: comprising face-to-face and online.

2. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA).

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4. Regular review of course content.

5. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Beekman, L., Dube, C., Potgieter, H. and Underhill, J. (2016). Academic literacy. 2nd Edition. Cape Town: Juta and Company (Pty)
Ltd.

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING ENTREPRENEURSHIP

Module Code 136201E

NQF Leve 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 0

Module Purpose
The purpose of this module is to enable the students to understand the concept of entrepreneurship and innovation in the engineering field
and the different aspects that make an entrepreneur.

Overarching Learning Outcome
Students should be able to conduct a feasibility study for a proposed business, prepare a business development plan and to discuss the
concepts and theories of entrepreneurship and innovation.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the concept of entrepreneurship.

Describe key attributes of entrepreneur.

Carry out a feasibility study and draw up a business development plan.

Discuss the process of innovation (transformative and incremental) and product development.
Relate economic challenges and business creation.

Describe the procedures followed in starting a new business venture including some regulations guiding the process.
Explain the risk management process.

Discuss the theory of motivation and its application to entrepreneurship.

Discuss the roles of strategic business and marketing management in entrepreneurship.
Explain the importance of change management theory in entrepreneurship.
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Module Content

Entrepreneurship: concept of entrepreneurship, characteristics of an entrepreneur, examples of good local and international
entrepreneurial ventures, feasibility studies and business plan development and its components, government policies and regulations for
starting new business ventures. Entrepreneurship opportunities in Engineering: innovative ideas and process of innovation, transformative
and incremental innovations, innovation and business development, product development process and market research. Risk management:
types of risk, risk management process, risk control and mitigation, risk response. Change management: Importance of change management,
group dynamics and communication. Strategic business management: Management functions, strategic planning and management,
resource management plan. Strategic marketing management: Marketing functions, marketing mix, innovative marketing, competitor
analysis.
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Contribution to Exit Level Outcome
1. Sustainability and impact of engineering activity (Course Outcome 3).
2. Engineering Management (Course Outcomes 1, 2, 3, 4,5, 6, 7, 8, 9 and 10).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. Assignments: 20%.
2. Tests (at least 2 tests): 50%.
3. Written reports: 30%.

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Nieuwenhuizen, C. and Nieman, G. (2018). Entrepreneurship: A South African Perspective 4™ Edition, Van Schaik Publishers.

2. Sibanda, M. (2021). Nuts and Bolts, Strengthening Africa’s Innovation and Entrepreneurship Ecosystems. Tracey McDonald
Publishers.

3. Bota, T. (2019). Entrepreneurship and how to establish your own business. 6™ Edition, Juta Legal and Academic Publishers.

Issue Date: September 2023

Next Revision: September 2028

Module Title: WORKSHOP PRACTICE

Module Code 136401W

NQF Level 6

Notional Hours 80

Contact hours 3 Practical Sessions / Week

Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 0

Module Purpose
The purpose of this module is to enable the students understand the fundamentals of engineering profession and engineering workshop
practices.

Overarching Learning Outcome
Students should be able to discuss the steps involved in engineering problem solving and to apply these steps in the fabrication engineering
components and structures such as walls and electric circuits in an engineering workshop.

Specific Learning Outcomes

On completing the module students should be able to:

Work collaboratively in a team setting and use modern engineering tools and practices.

Discuss general safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineering workshops.

Construct basic wall structures using brickwork, cement, and mortar.

Differentiate between a lathe and a milling machine and produce simple components by machining operations.
Use arc welding and gas welding to fabricate simple components.

Describe the general operation of internal combustion engines.
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8. Construct basic electric circuits and use them to perform specified activities.

9. Describe procedures for soldering and de-soldering of electronic components.
10. Fabricate a prescribed wooden component using the principles of carpentry.
11. Perform simple plumbing and pipe fitting exercises.

12. Describe the general operation of air-conditioning and refrigeration systems.

Module Content

Safety procedures applicable to engineering workshops: Safety equipment; Protective clothing; Signage. Use of workshop hand tools.
Principles and practices of: Masonry and brickwork; Machining Operations (cutting, drilling, turning, milling, shaping); Sheet metal and
fitting; Welding fabrication; Auto mechanics; Electrical wiring and installation; Soldering and de-soldering of electronic components;
Carpentry and woodwork; Plumbing and pipe fitting; Refrigeration and air-conditioning systems and their installation. Workshop
demonstration.

Contribution to Exit Level Outcome
1. Problem solving (Course Outcomes 3, 5 and 10).
2. Engineering methods, skills and tools, including information technology (Course Outcomes 1- 12).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
1 Seminars.

2 Tutorials.

3. Laboratory demonstrations.

4 Supervised practical use of hand tools and machine tools.

5 Fabrication of simple components using various workshops and tools.
Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. At least 5 laboratory reports: 40%.

2. Fabricated components: 60%.

Criteria for qualifying for the Examination
No examination.

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and test scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests and projects.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Moaveni, S. (2007). Engineering Fundamentals: An Introduction to Engineering. Cengage Learning, 4th Edition.
2. Holtzapple, M. and Reece, W. (2002). Foundations of Engineering. 2nd Edition, McGraw Hill Education.

Issue Date: September 2023

Next Revision: September 2028

7.6.2.2YEAR 2 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS Il
Module Code 13611IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (135121M Engineering Mathematics 1)
Pre-requisite 13511IM Engineering Mathematics |
Semester Offered 1

Module Purpose
The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and engineering.
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Overarching Learning Outcome
Students should be able to solve based and advanced engineering problems using vector calculus, functions of several variables, analytic
functions, and power series.

Specific Learning Outcomes

On completing the module students should be able to:

Apply differential vector calculus to solve mathematical and engineering problems.
Apply functions of several variables in solving engineering problems.

Approximate solutions to 2nd order differential equations using power series.
Describe the basis for complex analysis in engineering problem solving.

Apply the residual theorem to engineering problems.
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Module Content

Vector Calculus: Vector valued functions, limits, continuity, differentiation, partial differentiation. Scalar and vector fields, space curves,
tangent to curves, normal, binomial, torsion, curvature. Functions of several variables: limits, continuity, derivatives, differentials, the
Jacobian, matrix and determinants, composite functions, higher order derivatives. Applications: optimisation on surfaces, constrained
optimisation. The gradient of a scalar field, the del operator and its properties, the directional derivative, the divergence, the curl, physical
and engineering applications. Power Series and their applications: Power series. Radius of convergence and interval of convergence. Power
series representation of functions, Taylor and Maclaurin series, the Binomial theorem. Power series solutions to ODEs with variable
coefficients. Analytic Functions: Complex functions, derivatives, Cauchy-Riemann equations, Cauchy’s theorem, Cauchy’s integral formulae,
Taylor series, singular points, poles. Laurent series, Residues, Residue Theorem, and evaluation of complex integrals.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4 and 5).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2 and 3).
3. Engineering methods, skills, and tools, including information technology (Course Outcomes 1, 2, 3,4 and 5).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

1. The Continuous Assessment will be made up of the following assessment activities:
a Tests (at least 2 tests): 30%.

b. Assignments (tutorials, quizzes): 20%.

2 End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an
average of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-

hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

Ross, S.L. (1984). Differential Equations. 3rd Edition, John Wiley and Sons.

Thomas, G.B. and Finney, R.L. (1995). Calculus and Analytical Geometry. 9t Edition, Addison Wesley.
Kreyszig, E. (2020). Advanced Engineering Mathematics. 10t Edition, Wiley.

Stroud, K.A. and Booth, D.J. (2020). Advanced Engineering Mathematics. 6! Edition, Red Globe Press.
Stroud, K.A. (1990). Further Engineering Mathematics. 2" Edition, Palgrave Macmillan.
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Issue Date: September 2023
Next Revision: September 2028
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Module Title: ENGINEERING ECONOMICS

Module Code 13661IE

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 1

Module Purpose

The purpose of this module is to introduce the students to key economic concepts and how they are applied in the different sectors of the
economy and specifically in engineering.

Overarching Learning Outcome

Students should be able to apply the concepts and theories of micro- and macro- economics to analyse capital projects and calculate the
depreciation of assets.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the fundamentals of microeconomics.

Apply the concept of time value of money.

Apply investment analysis techniques for projects (NPV, ROR, IRR, CBA, Payback Period, etc.).

Apply depreciation methods on assets for valuation.

Discuss the fundamentals of macroeconomics.

Apply financial accounting principles in engineering projects.

Discuss the principles of marketing engineering products.
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Module Content

Microeconomics: economic concepts, economic problems, demand and supply, consumer choice and demand theory, production functions,
production costs, profit maximisation. Time value of money: time value of money, investment analysis (NPV, ROR, IRR, ROI, CBA, etc.),
depreciation methods (straight line, reducing balance, sum of digits). Macroeconomics: inflation and deflation, business cycle, monetary
and fiscal policies, unemployment, international trade. Financial accounting: product costing, cost accounting, financial statements, and
budgeting. Introduction to marketing: marketing principles.

Contribution to Exit Level Outcome

Engineering Management (Course Outcomes 3, 6 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

1. The Continuous Assessment will be made up of the following assessment activities:
a. Tests (at least 2 tests): 30%.
b. Assignments: 20%.

2. End-of-semester examination (1 x 2-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

1. Goodwin, N., Harris, J., Nelson, J.A., Roach, B. and Torras, M. (2020). Principles of Economics in Context. 2nd Edition, Routledge.
2. Mobhr, P. (2015). Economics for South African Students. 5th Edition, Van Schaik Publishers.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: COMPUTER PROGRAMMING |

Module Code 13691CP

NQF Level 6

Notional Hours 150

Contact hours 4L + 1T or 1PS /Week

Additional learning requirements NONE

NQF Credits 12

(Co-requisites) None

Prerequisite 13551CC Computing Fundamentals
Semester Offered 1

Module Purpose:
The course aims to equip students with general principles of programming, skills, theories, and techniques for computer programmes design
and solutions.

Overarching Learning Outcome
Design and analyse computer programme.

Specific Learning Outcomes

On completing the module students should be able to:

1.  Design algorithms and data structures for solving mathematical and engineering problems using pseudo code, flowcharts, and related
tools.

Differentiate different programming paradigms (structural, functional and object-oriented).

Discuss the concept of compiled and interpreted languages.

Use different data types in the design of programmes.

Apply arithmetic, logical and bitwise operations on different data types in programming.

Compile computer programmes in different integrated development environments.

Apply and test the three basic programming structures (Sequential, Decision and Looping) using specific programming languages (e.g.,
MATLAB, Python, C, etc.)
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Module Content:

Programme design: programming problem definition, programme requirements elicitation and analysis, specification development, design
methods, design tool (pseudo code, flow charts etc.).

Programming Paradigms: Structural, functional and object-oriented programming concepts.

Introduction to programme compilation and interpretation: Definition and differences between compiled and interpreted languages,
Compilation process, Execution of compiled code, Interpretation process, Examples of compiled and interpreted language, Advantages and
disadvantages of each type of languages.

Introduction to programming: variables, operators, data types, iteration, branching

Data Structures: Arrays, lists, stack and queues, structures and enumeration/hash maps.

Fundamental concepts of programming: Data types, variables, programme flow control (decisions and loops), string manipulation, functions,
data structures and their operations

Contribution to Exit Level Outcome:

1  Problem Solving (Course Outcomes 1, 2, 3, 5)

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 3, 5)
5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 2, 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

. Four lecture periods per week for 12 weeks

. One tutorial or one practical session per week for 12 weeks

. Weekly consultation sessions

. A group mini project at the end of the module.

. A special hands-on demonstration that may involve an invitation of an expert from outside.
. Special soft skills lecture that may be done on-site or via video demos.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and there will be no examination at the end of the semester.
2. The Continuous Assessment will be made up of the following assessment activities:

a) Assignments (tutorials, quizzes, reports, practical assignments): 20%

b) Tests (At least 3 tests): 50%

c) Semester Mini project (prototype, oral presentation and development report): 30%

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies

1. Peer-review of course outlines and teaching.
2. Student’s evaluation
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3. Regular review of the course content
4. Face-to-face consultations
5. Effective and efficient supervision and monitoring of assighments, tests and projects.

Prescribed Learning Resources

[1] Cay Horstmann, Rance Necaise; Python for Everyone, Second Edition, Wiley, 2016.

[2] William J. Palm Ill; Introduction to MATLAB for Engineers, Third Edition, Mc Graw Hill, 2011.

[3] Gregg Perry and Dean Miller; C Programming Absolute Beginner’s Guide, Third Edition, Pearson, 2014.

Issue Date: September 2023

Next Revision: September 2028

Module Title: INTRODUCTION TO ENGINEERING GEOLOGY
Module Code 13641MG

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements Team project report

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 1

Module Purpose

This module aims to impart the students with knowledge of the principles of geology that are necessary for engineering applications.
Overarching Learning Outcome

Students should be able to discuss the structure of the earth, the formation, chemical composition, and mechanical properties of common
rocks.

Specific Learning Outcomes

On completing the module students should be able to:

Define basic geological and geophysical concepts and terminology.

Identify and classify common minerals, rocks and soils and understand their significance to different types of engineering projects.
Describe the composition and properties of common minerals and rocks.

Relate the nature of the interior of the earth and the plate tectonic theory.

Discuss surface geological processes such as weathering and soil formation.

Discuss internal geological processes (e.g., faults, earthquakes, volcanoes) and how they affect engineering activities.

Discuss key aspects of hydrogeology.

Examine ore or more geological engineering problems and present an oral and/or written report.
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Module Content

Mineralogy: Physical and chemical properties of rock forming minerals, clay minerals, their structure and properties. Petrology: Composition
and identification of common igneous, sedimentary, and metamorphic rocks; Engineering geological investigations; Design of underground
structures; Classification of rock masses; Stability problems and support measures for tunnels; Underground openings and slopes. Internal
Geological Processes: The nature of the interior of the earth; Plate tectonic theory. Surface Geological Processes: Rock weathering and soil
formation; Erosion and denudation; Sediment transport and deposition; The rock cycle in the context of plate tectonic theory. Introduction
to Hydrogeology: Introduction to the water cycle; Climate change; Geohydrology; Aquifers; Darcy’s law; pumping tests and their purposes.
Practical work on geological map interpretation: Horizontal strata and how it affects engineering structures; dipping strata and how it affects
engineering projects such as road cuts; foundations; underground and surface mining; 3-Point problems; Geological map interpretation.
Field and Laboratory Demonstrations: Practical work involving the identification of common minerals and rocks.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 2 and 8).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4,5, 6 and 7).
Investigations, experiments, and data analysis (Course Outcomes 2 and 8).

Engineering methods, skills, and tools, including information technology (Course Outcome 8).
Professional and technical communication (Course Outcome 8).
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Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Laboratory demonstrations.

3. Face-to-face consultations wherever necessary.
4, Tutorials.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment will be made up of the following assessment activities:

Assignments: 20%.

Tests (at least 2 tests): 20%.

Team project report: 10%.

End-of-semester examination (1 x 2-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4, Regular review of course content.

5. Effective and efficient supervision and monitoring of assignments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.
Prescribed Learning Resources

1. Price, D.G. (2009). Engineering Geology: Principles and Practice. Springer.

2. Lisle, R.J., Brabham, P., and Barnes, J.W. (2011). Basic Geological Mapping. 5t Edition, Wiley.
Issue Date: September 2023

Next Revision: September 2028

Module Title: STRENGTH OF MATERIALS

Module Code 13681VM

NQF Level 6

Notional Hours 3 Lectures + 1 Tutorial and/or Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13582NM Engineering Mechanics |)

Pre-requisite None

Semester Offered 1

Module Purpose

The purpose of this module is to introduce the fundamental concepts of stress and strain and the geometrical properties of plane sections.
This foundational module equips the student with fundamental knowledge of structural analysis and design.

Overarching Learning Outcome

Students should be able to analyse stresses and strains in 1-, 2- and 3-dimensional planes, determine the geometrical properties of plane
sections and discuss material failure.

Specific Learning Outcomes

On completing the module students should be able to:

Analyse the state of stress and strain in one-, two-and three-dimensional planes.

Execute the transformation of stresses in two- and three- dimensional planes.

Solve problems involving axially loaded bars, temperature stresses and simple indeterminate elements and structures.
Analyse the geometrical properties of plane sections.

Solve problems involving shear stresses and shear flow in beams and thin-walled open sections.
Analyse stresses and strains due to bending, torsion, and thermal effects.

Describe the failure theories of materials and use them in the prediction of failure.

Analyse the buckling loads of struts subjected to various end conditions.

Relate stresses in thin cylinders and spheres subjected to internal pressure.

Test the mechanical properties and sectional properties of materials.
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Module Content

Stresses and strains in one-dimension: introduction to stresses and strains; direct tensile test; Hooke’s law and Modulus of Elasticity;
ductility; Normal stress and strain; Poisson’s ratio; Thermal stresses and strains; Axially loaded bars, composite bars, axially loaded bars of
varying cross sections and bars loaded at intervals; Simple indeterminate problems on direct tension and compression; Compound bars;
Shear stresses and strains; Modulus of rigidity. Stresses and strains in two and three dimensions: analysis of two- and three-dimensional
state of stress; transformation of stresses and strains; principal stresses and maximum shear stresses; analysis of two and three-dimensional
state of strain; Mohr’s circle of stress and strain; Volumetric strain; Bulk modulus. Geometrical characteristics of plane sections: centroids
of simple and complex areas; second moment of area; polar moment of area; section modulus; parallel axes theorem; perpendicular axes
theorem. Bending and shear stresses in beams: theory of beam bending; composite beams; shear stress distribution due to bending.
Combined bending and direct stresses in structural members. Unsymmetrical bending. Shear stress in thin-walled open sections. Shear
centre. Material failure: failure theories of materials; Creep; Fatigue; Fracture; Stress concentration. Elastic instability: buckling of struts.
Simple torsion: pure torsion of circular bars; shear stress and shear strain in shafts; torsional rigidity; torsion of hollow shafts. Stresses in
thin cylinders and spheres: thin cylindrical and spherical shells subjected to internal pressure; hoop stress; longitudinal stress. Laboratory
demonstrations: direct tensile test; elastic modulus/ductility; torsion; fracture; stress concentration; buckling of struts.

Contribution to Exit Level Outcome
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Problem solving (Course Outcomes 1, 2, 3, 4, 5, 6 and 8).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4,5, 6,7, 8 and 9).

Investigations, experiments, and data analysis (Course Outcome 10).

Engineering methods, skills, and tools, including information technology (Course Outcomes 1, 2, 3,4, 5, 6, 7, 8 and 9).

Eali ol

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2 Tutorials.

3. Face-to-face consultations wherever necessary.
4 Laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment (50%) will be made up of the following assessment activities:
Laboratory reports: 20% of CA.

Assignments: 20% of CA.

2 Tests: 60% of CA.

End-of-semester examination: (1 x 2-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:
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1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Khurmi, R.S., and Khurmi, N. (2019). A Textbook of Strength of Materials. S Chand Publishing.

2. Stephens, R.C. (2013). Strength of Materials: Theory and examples. Elsevier.

3. Timoshenko, S. (2004). Strength of Materials, Part 1: Elementary Theory and Problems, 3 Edition. CBS Publishers.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: THEORY OF STRUCTURES |

Module Code 13691VS

NQF Level 6

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13582NM Engineering Mechanics 1)
Pre-requisite None

Semester Offered 1

Module Purpose

The purpose of this module is to introduce the students to the fundamentals of structural analysis. The module focuses on the analysis of
statically determinate structures, the plotting of bending moment, shear force and influence line diagrams for various structures and
structural elements and the calculation of deflections in structures. The use of computers in the analysis of statically determinate structures
is also taught.

Overarching Learning Outcome

Students should be able to analyse shear forces, bending moments and deflections in statically determinate structures.

Specific Learning Outcomes

On completing the module students should be able to:

1. Describe and determine the degree of indeterminacy of any structure.

2. Analyse statically determinate structures: beams, cables, arches frames and trusses.

3. Analyse statically determinate structures and draw their corresponding axial, shear force and bending moment diagrams using
manual and computer methods.

4, Sketch the influence lines for statically determinate beams and trusses.

5. Use computers to analyse statically determinate structures.

6. Analyse the deflection of structures and structural elements.

Module Content

Introduction to structural analysis: Conditions of equilibrium; external and internal structural indeterminacies. Structural analysis of statically
determinate structures: beams; cables; arches; frames; trusses. Bending moment, axial and shear force diagrams: beams; frames. Influence
line diagrams for statically determinate structures: beams; trusses. Computer-based methods for analysis of statically determinate
structures. Displacement of beams: double integration and Macaulay’s methods; moment-area methods; conjugate beam method;
Castigliano’s theorem; virtual work method. Laboratory demonstrations: beam deflections (cantilever, simply supported). Computer
laboratory demonstrations: use of software to analyse forces, moments, and deflections in statically determinate structural elements.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4, 5 and 6).
3. Engineering methods, skills, and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Tutorials.

3. Face-to-face consultations wherever necessary.

4. Laboratory demonstrations (computers and physical testing).

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment (50%) will be made up of the following assessment activities:
Assignments: 20% of CA.

Laboratory reports: 20% of CA.

2 Tests: 60% of CA.

End-of-semester examination (1 x 2-hour paper): 50%.

NOo T e

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Ghali, A., Neville, A.M., and Brown, T.G. (2017). Structural Analysis: A Unified Classical and Matrix Approach, 7t Edition, CRC
Press.

2. Kassimali, A. (2019). Structural Analysis. 6t Edition, Cengage Learning.

Issue Date: September 2023

Next Revision: September 2028

7.6.2.3 YEAR 2 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV
Module Code 13612IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (13611IM Engineering Mathematics Ill)
Pre-requisite 13512IM Engineering Mathematics Il
Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and engineering.

Overarching Learning Outcome
Students should be able to solve advanced engineering problems using differential equations and numerical methods.

Specific Learning Outcomes

On completing the module students should be able to:

1. Solve systems of first order linear differential equations using the LT and the matrix approach.
Define, classify, and solve partial differential equations analytically.

Apply integral calculus to functions of several variables and describe Green’s theorem.
Describe the principal of numerical methods and computational linear algebra.

PN

Module Content

Systems of Linear Differential Equations: Homogeneous and nonhomogeneous systems and their methods of solutions: The Laplace
Transform method and the matrix methods (eigenvalue-eigenvector approach). Partial Differential Equations: Partial differential equations
classification; elliptic, parabolic, and hyperbolic. Neumann, Dirichlet boundary conditions of PDEs. Method of separation of variables to the
heat and wave equations; vibrations of a stretched elastic string fixed at both ends. Integral Calculus of Functions of Several Variables:
Double, triple, and iterated integrals, Line integrals in the plane, Green’s Theorem, Independence of path, Surface integral, Divergence
theorem, Stoke’s theorem, Irrotational and solenoidal fields, Physical and engineering applications. Numerical Methods: Zeros of functions,
Polynomial interpolation and least squares approximation, numerical differentiation, and integration. Numerical solution of first order
ordinary differential equations and boundary value problems.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3 and 4).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
3. Engineering methods, skills, and tools, including information technology (Course Outcomes 1, 2, 3 and 4).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

1. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments (tutorials, quizzes): 20%.

b. Tests (at least 2 tests): 30%.

2 Examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average
of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Ross, S.L. (1984). Differential Equations. 3rd Edition, John Wiley, and Sons.

2. Thomas, G.B. and Finney, R.L. (1995). Calculus and Analytical Geometry. 9th Edition, Addison Wesley.
3. Kreyszig, E. (2020). Advanced Engineering Mathematics. 10th Edition, Wiley.

4, Stroud, K.A. and Booth, D.J. (2020). Advanced Engineering Mathematics. 6th Edition, Red Globe Press.
5. Stroud, K.A. (1990). Further Engineering Mathematics. 2nd Edition, Palgrave Macmillan.

Module Title: FLUID MECHANICS |

Module Code 13692NF

NQF Level 6

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13582NM Engineering Mechanics I)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to the science of fluid mechanics. Students will gain an understanding of the mechanisms
of fluid flow.

Overarching Learning Outcome
Students should be able to describe the properties of fluids and analyse pressure, velocity, friction, and losses in hydraulic systems.

Specific Learning Outcomes
On completing the module students should be able to:

1. Describe properties of fluids and conditions for relative equilibrium in fluids.

2. Categorise one-dimensional mass and momentum conservation and applications of the continuity equation and the Bernoulli’s
equation.

3. Demonstrate skills for flow measurements in laboratory demonstrations.

4. Solve general hydraulic systems with respect to energy changes (pressure, velocity), pipe friction, and local hydraulic losses.

Module Content

Introduction to fluid mechanics; properties of fluids (density, viscosity, vapour pressure); fluid equilibrium; units. Fluid Statics: The governing
differential equations; pressure distributions, manometric pressure measurement; fluids in relative equilibrium; forces on submerged
surfaces; buoyancy. One-dimensional flows with inertia: 1-D mass conservation (Continuity equation); 1-D momentum conservation
(Bernoulli equation); total head diagrams; flow measurement; Flow states: laminar vs turbulent, steady vs unsteady, uniform vs non-uniform,
continuous vs discontinuous, sub-critical vs super-critical. Hydraulic systems: Energy changes in systems; pipe friction (continuous hydraulic
energy losses: laminar and turbulent friction factors, Moody diagram); local hydraulic energy losses: loss coefficients and applications.
Laboratory demonstrations: 1. Hydrostatics, 2. Fluid dynamics: Discharge determination, 3. Fluid dynamics: Energy shares in a pressurised
system (pressure and velocity dependencies) and 4. Fluid dynamics: Determination of continuous and local hydraulic losses.

Contribution to Exit Level Outcome

1. Application of scientific and engineering knowledge (Course Outcomes 2 and 4).
2. Investigations, experiments, and data analysis (Course Outcome 3).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Tutorials.
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3. Face-to-face consultations wherever necessary.

4, Laboratory demonstrations, experiment documentation.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment will be made up of the following assessment activities:

Assignments (at least 3 assignments): 10%.

Laboratory reports: 20%.

Tests (at least 2 tests): 20%.

End-of-semester examination (1 x 3-hour paper): 50%.

NO T e

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1.  Finnemore, E.J. and Franzini, J.B. (2013). Fluid Mechanics with Engineering Applications. 10t Edition, McGraw Hill Education.
2. Cengal, Y.A,, and Cimbala, J.M. (2013). Fluid Mechanics: Fundamentals and Applications, 3™ Edition, McGraw Hill Education.
3. Bansal, R.K. (2005). A Textbook of Fluid Mechanics and Hydraulic Machines. 10t Edition, Laxmi Publications.

4 Kothandaraman, C.P., and Rudramoorthy, R. (2011). Fluid Mechanics and Machinery, 37 Revised Edition, New Academic

Science.
Issue Date: September 2023
Next Revision: September 2028
Module Title: BUILDING MATERIALS
Module Code 13682VB
NQF Level 6
Notional Hours 120
Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements Site visits: campus and construction sites. Group presentations and posters.
NQF Credits 12
(Co-requisites) (135721S Materials Science)
Pre-requisite None
Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to the science and key properties of various construction materials and their use in civil
engineering applications. The module specifically introduces students to the nature, properties (physical, chemical, mechanical),
manufacture and other important characteristics of common materials used in civil engineering.

Overarching Learning Outcome

Students should be able to select appropriate materials for use in civil engineering applications based on their mechanical and non-
mechanical properties and environmental conditions.

Specific Learning Outcomes
On completing the module students should be able to:

1. Discuss the manufacture of common building materials.
2. Describe the chemical and mechanical properties of common building materials and their inter-relationships.
3. Articulate the relationships between the chemical and mechanical properties of materials and their selection and

specification in construction.

Contrast various material production, testing techniques, and standards.

Contrast recent developments in material technology with respect to design development and production.
Identify and discuss common material deterioration mechanisms in practice.

Examine the properties of common building materials and report on the findings.

Nouks
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Module Content

Introduction: overview of engineering properties of materials; test methods and specifications for materials in construction. Timber:
mechanical properties of timber; effects of moisture on mechanical properties; manufacture and processing of timber; timber safety -
pyrolysis (burning of timber) and pyrolysis prevention. Metals: overview of metals and their properties. Steel: manufacture; properties of
carbon steel; selection and testing of structural and reinforcing steels; steels for concrete reinforcement; steel corrosion and ways of
preventing corrosion. Aluminium: manufacture; key mechanical properties; applications; advantages and disadvantages. Clays and lime:
chemical and mechanical properties of clays and lime; application of lime and clays in construction. Aggregates: physical and mechanical
properties; aggregate properties affecting performance of concrete and bitumen mixtures such as, mineralogy, gradation, shape, strength,
etc. Cement: manufacture; types of binders; cement chemistry and hydration; handling. Concrete: composition and production of concrete;
concrete mix design; fresh and hardened properties; concrete testing; special concretes. Masonry: bricks and blocks; manufacture;
mechanical properties. Bitumen and Asphalt: mechanical behaviour of bitumen; asphalt grading methods; bitumen mixture design
methodologies. Other materials: rubber; glass; sealants and coatings; polymers and composites; dry-building materials. Modern
developments in construction materials: nanotechnology; quality control. Laboratory demonstrations: timber (failure, grading); metals
(elastic modulus); clay and lime (organic matter test); aggregate properties (physical properties); concrete (mix design vs properties); Asphalt
(bitumen testing); composites.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 3 and 6).

Application of scientific and engineering knowledge (Course Outcomes, 2, 3, 4, 6 and 7).

Investigations, experiments, and data analysis (Course Outcome 7).

Engineering methods, skills, and tools, including information technology (Course Outcomes 1, 2, 3,4, 5, 6 and 7).
Professional and technical communication (Course Outcome 7).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures (including guest lecturers).

Laboratory demonstrations.

Face-to-face consultations wherever necessary.

Tutorials.

Site visits (campus and actual construction sites).

Rk wN e

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment (50%) will be made up of the following assessment activities:
Laboratory reports: 10% of CA.

Assignments: 20% of CA.

Tests (at least 2 tests): 40% of CA

Group presentations and posters: 30% of CA.

End-of-semester examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Mamlouk, M. S. and Zaniewski, J. P. (2018). Materials for Civil and Construction Engineers. 4t Edition, Pearson Education
Limited.

2. Grahame, K. E., Cranford, S. W., Shillaber, C. M. and Eckelman, M. J. (2020). Essentials of Civil Engineering Materials.
1t Edition, Cognella Academic Publishing.

3. Sivakugan, N., Gnanendran, C. T., Tuladhar, R. and Kannan, B. M. (2018). Civil Engineering Materials. 1 Edition, Cengage Learning.

4.  SANS 3001-AG1: 2014. Civil Engineering Test Methods Part AG1: Particle Size Analysis of Aggregates by Sieving, South African Bureau
of Standards.

5. SANS 3001-AG5: 2015. Civil Engineering Test Methods Part AG5: Sand equivalent value of fine aggregates, South African
Bureau of Standards.

6.  SANS 3001-AG12: 2016. Civil Engineering Test Methods Part AG12: Soundness of Aggregates (Magnesium Sulphate method), South
African Bureau of Standards.
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7. SANS 3001-AG20: 2014. Civil Engineering Test Methods Part AG20: Determination of the Bulk density, Apparent density and Water
Absorption of Aggregate particles retained on the 5 mm sieve for Road construction materials, South African Bureau of Standards.

8.  SANS 3001-AG23: 2014. Civil Engineering Test Methods Part AG23: Particle and Relative densities of Aggregates, South African Bureau
of Standards.

9.  SANS 3001-AS20: 2011. Civil Engineering Test Methods Part AS20: Determination of the Soluble Binder Content and Particle Size
Analysis of an Asphalt Mix, South African Bureau of Standards.

10. SANS 3001-AS22: 2014. Civil Engineering Test Methods Part AS22: Determination of the binder content of mixtures used in
bituminous slurry seals, South African Bureau of Standards.

11. SANS 3001-CO3-1: 2014. Civil Engineering Test Methods Part CO3-1: SANS 3001-AS22: 2014. Civil Engineering Test Methods Part AS22:
Determination of the binder content of mixtures used in bituminous slurry seals, South African Bureau of Standards.

Issue Date: September 2023

Next Revision: September 2028

Module Title: SURVEYING FOR ENGINEERS
Module Code 13692VS

NQF Level 6

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / 1 Practical Session / Week
Additional learning requirements Survey camp (1 week)

NQF Credits 12

(Co-requisites) (13511IM Engineering Mathematics 1)
Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to develop an understanding of the basic principles of surveying including the traditional measurements and
representation as well as modern techniques such as global positioning.

Overarching Learning Outcome

Students should be able to conduct construction-related surveying using common surveying instruments and perform their associated
precision computations.

Specific Learning Outcomes

On completing the module students should be able to:

1. Perform a basic levelling field survey to accurately establish heights for control points.

Use survey data to compute adjusted elevations for the control points and determine relative precision estimates.

Apply data corrections and reductions from TSI distance and angle measurements.

Apply basic trigonometric formulae to compute planar coordinates of survey control points by traverse, intersection, and
resection methods.

Apply formulae for setting out horizontal and vertical curves (i.e., railroads, highways, etc.).

Decipher orbital attributes (and characteristics) and signal structure of GPS technology for point positioning.

Compute geodetic coordinates from GPS pseudo-range measurements.

Generate a digital topographical map using terrestrial and space-based surveying technologies.

Conduct construction surveying using a variety of surveying equipment.
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Module Content

Introduction to surveying: surveying fundamentals and mathematics; theory of measurement errors; observation and reduction of
observations. Surveying and Measurements: overview of statistical concepts; Measurement correction and instrument calibration;
Electronic Distance Measuring Instrument. Heighting/elevations: height determination; differential levelling; trigonometric levelling;
Orthometric Height; Levelling computation and adjustments; Profiles. Geodetic Datums and Coordinate Geometry: Geodetic surfaces;
Geodetic datums and coordinate systems; Basics of map projections for surveying and mapping; Computations in rectangular coordinates.
Surveying Measurements: distance measurements and corrections; Angles, azimuth, and bearings. Surveying Coordinate System: Geodetic
surfaces and datums; Computation of departures and latitude; Coordinate computations. Traverse and Survey Control: Geodetic control for
mapping; Traverse adjustment; Traverse adjustment computation; Triangulation (Intersection and Resection). Horizontal Curves and Vertical
Curves: Geometry and formulae. Global Positioning System (GPS): Introduction to GPS; Operation and systems; GPS measurements;
surveying with GPS. Photogrammetry: introduction to Remote Sensing; EM Spectrum and its properties; Principles of Photogrammetry;
Aerial Imaging Systems and Data Acquisition; Photogrammetric data processing. Geographic Information System (GIS): Introduction; Data
and structure and format; Geospatial data base. Terrestrial Mobile and Space-based Mapping: Technology and data processing software;
Mapping applications in engineering and construction. Application of Surveying to Construction Engineering: equipment and measurements;
Construction surveying procedures; Highway curves; Horizontal control surveying; Road construction surveying; Surveying of pipelines,
tunnels, culvert, bridge and building construction surveying. Computer and laboratory demonstrations: field surveying, GPS, GIS.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 1, 2, 3,4, 5,6, 7, 8and 9).

Application of scientific and engineering knowledge (Course Outcomes 5, 6 and 9).
Investigations, experiments, and data analysis (Course Outcomes 1, 2, 3,4, 5,6, 7, 8 and 9).
Engineering methods, skills, tools, and information technology (Course Outcome 9).
Individual, team, and multidisciplinary working (Course Outcomes 1, 2, 3,4, 5, 6, 7, 8 and 9).

N
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorial.

Demonstrations.

Face-to-face consultation wherever necessary.

Field work/survey camp (1 week during holidays).

N

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) as follows:

1. Tests (at least 3): 45%.
2. Assignments (at least 4): 20%.
3. Project report: 35%.

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1 Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact, and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Landman, K. Hunter T. and Jackson J. (2013). An Introduction to Engineering Surveying, Juta and Company Ltd.
2. Uren, J., and Price, W. (2006). Surveying for Engineers, 4th Edition, Palgrave Macmillan.

3. Schofield W. and Breach M. (2011): Engineering Surveying. 6th Edition, Spon Press.

4 Walker, J., and Awange, J. (2020). Surveying for Civil and Mine Engineers, Springer.

Issue Date: September 2023

Next Revision: September 2028

Module Title: THEORY OF STRUCTURES II

Module Code 13682VS

NQF Level 6

Notional Hours 120

Contact hours 4 Lectures + 1 Tutorial and/or Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13651VM Strength of Materials AND 13611VS Theory of Structures I)
Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to teach advanced principles and methods of structural analysis and the application of these principles and
methods in the analysis of statically indeterminate structures.

Overarching Learning Outcome
Students should be able to analyse statically indeterminate structures, plates, and shells and to analyse vibrations in SDOF and MDOF
systems manually and using computers.

Specific Learning Outcomes

On completing the module students should be able to:

Differentiate between statically determinate and indeterminate structures.

Analyse statically indeterminate structures using various methods: force, displacement and matrix methods.
Sketch the influence line diagrams of statically indeterminate beams, frames and trusses.

Analyse vibrations in SDOF and MDOF structural systems.

Discuss the fundamental structural differences between plates and shells and their application in civil engineering.
Use computers to analyse statically indeterminate structures.
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Module Content

Review of statics: principle of indeterminacy and static stability of plane frames and trusses. Analysis of statically indeterminate structures
(beams, frames and trusses): force method; displacement methods. Influence lines for statically indeterminate structures: Beams; frames;
trusses. Matrix methods of structural analysis: flexibility method; stiffness method. Introduction to plates and shells. Introduction to
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structural dynamics: vibration in SDOF and MDOF systems. Computer-based structural analysis of indeterminate structures. Laboratory
demonstrations: computer simulations (2 laboratories); influence lines (manual vs. computer plots); vibrations/dynamics.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4 and 6).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
3. Engineering methods, skills and tools, including information technology (Course Outcomes 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2 Tutorials.

3. Face-to-face consultations wherever necessary.
4 Computer laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment (50%) will be made up of the following assessment activities:
Assignments: 20%.

Laboratories: 20%.

Tests (at least 2): 60%.

End-of-semester examination (1 x 2-hour paper): 50%.

NO T e

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.

2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).
Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Ghali, A., Neville, A.M., and Brown, T.G. (2017). Structural Analysis: A Unified Classical and Matrix Approach, 7th Edition, CRC
Press.

2. Kassimali, A. (2019). Structural Analysis, 6th Edition, Cengage Learning.

Issue Date: September 2023
Next Revision: September 2028
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7.6.3.1 YEAR 3 SEMESTER 1

Module Title: STRUCTURAL DESIGN |

Module Code 13791VD

NQF Level 7

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week
Additional learning requirements Mini-design projects

NQF Credits 12

(Co-requisites) (13691VS Theory of Structures 1)
Pre-requisite 13681VM Strength of Materials
Semester Offered 1

Module Purpose

The purpose of this module is to equip students with knowledge of the behaviour of reinforced concrete and the analysis and design of
reinforced and pre-stressed concrete structural elements to SANS standards. The module also introduces the students to the use of
computer software in the analysis and design of reinforced and prestressed concrete structural elements to SANS standards.

Overarching Learning Outcome

Students should be able to design reinforced and pre-stressed concrete structural elements according to the relevant SANS standards.
Specific Learning Outcomes

On completing the module students should be able to:

Appraise historical and modern structural design philosophies.

Appraise major regional and international reinforced and pre-stressed concrete design codes.

Apply the limit state design philosophy in the design of reinforced and pre-stressed concrete structural elements.

Apply computer programmes in the design and detailing of RC structural elements.

Calculate stresses and loss of pre-stress forces in pre-stressed concrete structural elements.

Test the moment capacity of reinforced and unreinforced concrete structural elements and appraise their performance and
merits.
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Module Content

Theory of reinforced concrete (RC): review of the physical and mechanical properties of concrete and reinforcing bars; stress blocks. Limit
state design philosophy of RC: application of SLS and ULS to RC design; Loads/actions on structures; Building codes of practice. Design and
detailing of RC structural elements: beams; slabs; columns; foundations. Introduction to pre-stressed concrete design: types of pre-stressing;
determination of stresses; tendon profiles; pre-stress losses. Laboratory demonstrations: beam bending; maximum moment. Computer
software applications: analysis, design and detailing of RC and pre-stressed concrete structures and structural elements using AutoCAD and
Prokon or STAAD.Pro.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 3 and 4).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).

Engineering design (Course Outcomes 3, 4 and 5).

Investigations, experiments and data analysis (Course Outcomes 6).

Engineering methods, skills and tools, including information technology (Course Outcomes 3, 4 and 5).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures (including guest lecturers).

Tutorials.

Face-to-face consultations wherever necessary.

Structures laboratory demonstrations.

Computer laboratory demonstrations.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment (60%) will be made up of the following assessment activities:

i 3 Mini-design projects (slabs and beams, columns and foundations): 60% of CA.

iil 2 Tests: 40% of CA.

2. End-of-semester examination (1 x 3-hour paper): 40%.

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain:
1. A minimum Continuous Assessment (CA) mark of 50%.

2. An average of 50% in the mini-design projects.
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Criteria for passing the module

1.
2.

To pass this module a student should obtain a minimum final mark of 50% in the end-of semester examination.

The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

S

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1.
2.
3.

One-on-one consultations with students during consultation hours.
Allocation of extra reading material where applicable.
Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. SANS 10100-1: 2000, The Structural Use of Concrete, Part 1: Design. South African Bureau of Standards.
2. SANS 10100-2: 2014, The Structural Use of Concrete, Part 2: Materials and the Execution of Work. South African Bureau of
Standards.

3. Parrot, G. (2009). Reinforced Concrete Design to SANS 10100-1:2000, Shades Technical Publications.

4, Kong, F.K., and Evans, R.H. (2013). Reinforced and Prestressed Concrete, 3rd Edition, Springer.

5. Reynolds, C.E., Steedman, J.C., and Threlfall, A.J. (2007). Reinforced Concrete Designer’s Handbook, 11th Edition, E and FN Spon.

Issue Date: September 2023

Next Revision: September 2028

Module Title: URBAN ENGINEERING

Module Code 13771VU

NQF Level 7

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week or Field trip

Additional learning requirements Field trips: construction sites of water, sewer and storm water reticulation systems
and municipal construction sites (new extensions/locations complete with amenities
such as streetlights, kerb-level solid waste bins, right of way, etc.).

NQF Credits 16

(Co-requisites) (13692VS Surveying for Engineers)

Pre-requisite 13692NF Fluid Mechanics

Semester Offered 2

Module Purpose

The purpose of this module is to impart the student to be competent to assess the impact of engineering activity on society and the
environment, and bring into engineering analysis and design considerations of the impact of technology on society, ergonomics for a given
society and the personal, social, and cultural values of those affected by engineering activity. It will also equip students with knowledge of
the design, planning and operation of infrastructure for urban water supply, storm water evacuation and wastewater reticulation networks.

Overarching Learning Outcome

Students should be able to critique the impact of technology on society, with specific emphasis on urban water design, planning and
operation, for water supply, storm water and sewerage reticulation and to design and simulate water and wastewater network using
computer-aided modelling.

Specific Learning Outcomes
On completing the module students should be able to:

N

Correlate population growth with development trends and apply the methodology used in infrastructure planning to interpret
civil engineering drawings.

Effectively use engineering economics analysis to arrive at the most optimum project (economic analysis) e.g., present value
analysis, annuities, cost benefit ratios and internal rate of return.

Use optimisation theories/approaches in making decisions in which projects to invest e.g., using the Linear Programming
Problems (LPP) and LiPS (Linear Programme Solver) among others.

Outline water supply systems and codes pertaining to water supply and classify design and construction of water distribution
networks.

Categorise and determine water quality determinants, water quality standards and techniques and instrumentations used for
water quality control.

Summarise water quality control, quality assurance systems and leakage control.

Discuss design and analysis of urban drainage systems and networks.

Outline computer simulations of water and wastewater networks.
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Module Content

Infrastructure planning: demographics; urbanisation/urban planning; demand for infrastructure; cost and affordability; standards; social
aspects and participatory approaches; land-use and infrastructure interaction: demand-driven approaches and development impact
approaches. Physical infrastructure: Introduction to common infrastructure services for water, hydrology, transportation, buildings, wastes,
urban and the built environment. Systems approach: System dynamics and feedback loops; Modelling environmental systems through life-
cycle assessment, decision making strategies and the environment. LPP and LiPS (Linear Programme Solver) on different projects (water,
transport, community infrastructure, futuristic structures (Al, 4th and 5th IR); engineering economics: (PW, Annuities, Cost Benefit Ratios,
Internal Rate of Return). Water Supply: Importance of water supply to communities, water demand, water drawing; elevation, adduction,
storage legislation and codes. Distribution network: Design and construction of pipelines, water facilities in buildings, unaccounted for water
and leakage control. Urban drainage: wastewater sources, variations, combined and separate collection systems, vacuum collectors. System
simulation: Application of Simulation software to basic Water supply and Drainage networks (e.g., WATERCAD, SEWERCAD, STORMCAD,
EPANET).

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 4, 5 and 6).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4, 5 and 6).

Engineering design (Course Outcomes 4, 5, 6 and 7).

Investigations, experiments and data analysis (Course Outcomes 6 and 7).

Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).
Sustainability and impact of engineering activity (Course Outcomes 3, 4, 5 and 6).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials and demonstrations.

Field trips.

Self-study and group work.

Case studies.

Mini-project — intended to impact learning through “Flip learning” approach.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i 4 Assignments (tutorials, quizzes, laboratory and field reports): 10%.

iil. Tests (at least 3 tests): 20%.

iii. Mini design-projects: 30%.

2. End-of-semester examination (1 x 3-hour paper): 40%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 50%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments and tests.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Goodman, A.S. and Hastak, M. (2015). Infrastructure Planning, Engineering and Economics. 2nd Edition, McGraw Hill Education.

2. Peavy, H.S., Rowe, D.R. and Tchobanoglous, G. (1985). Environmental Engineering. McGraw Hill.

3. ReVelle, C. and McGarity, A.E. (Editors). (1997). Design and Operation of Civil and Environmental Engineering Systems. John Wiley
and Sons.

4, CSIR Building and Construction Technology. (2005). Guidelines for Human Settlement Planning and Design: The Red Book.

5. Trifunovi¢, N (2020). Introduction to Urban Water Distribution. 2nd Edition. UNESCO-IHE Lecture Note Series, CRC Press.

6. Butler, D., Digman, C.J., Makropoulos, C. and Davies, J.W. (2018). Urban Drainage. 4th Edition, CRC Press.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: CONSTRUCTION MANAGEMENT

Module Code 13721VC

NQF Level 7

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite None

Semester Offered 1

Module Purpose
The purpose of this module is to provide the students with fundamental knowledge of how construction projects are developed, organised
and executed. The module also teaches the basics of how to make project investment and financing decisions.

Overarching Learning Outcome
Students should be able to plan, develop, organise and execute construction projects cost effectively using common construction
management software and other tools.

Specific Learning Outcomes
On completing the module students should be able to:

1. Apply the basic concepts of construction management such as types and functions of management, project participants, life-
cycle stages of projects, project delivery methods, types of contracts, and bidding.

2. Read and understand engineering drawings and other contract documents of real life construction projects.

3. Prepare early (preliminary) and detailed cost estimates for construction projects.

4, Breakdown the project into work activities using the Work Breakdown Structure (WBS) and the Master Specification format and
establish the logical relationship among activities.

5. Draw network diagrams for construction projects using the Critical Path Method (CPM), Activity on Arrow (AOA) and Activity on
Node (AON) networks.

6. Estimate activity durations (early start, early finish, late start, late finish, total float, and free float) and schedule the project using
the CPM and the bar chart (Gantt chart) scheduling techniques.

7. Evaluate the various options of project financing and perform cash flow analysis.

8. Use specialised software such as MS Excel, Microsoft Project and/or Primavera for data management, project scheduling,
resource levelling, and resource allocation.

9. Communicate effectively while working on construction projects.

Module Content

Introduction: Basic concepts of construction management such as types and functions of management, project participants, life-cycle stages
of projects, project delivery methods, types of contracts, and bidding Project. Interpreting engineering drawings: Read and understand
engineering drawings and other contract documents of real life construction projects; Converting engineering drawings to bill of quantities.
Contract Strategy: Types of construction contracts; Level of management; Design, construction; Maintenance; Operation that will be
required from different parts of the supply chain, and the extent these services will be integrated; Determination of risk levels for key players.
Project estimating and scheduling: Principles of estimating and scheduling for the construction industry; Engineer’s preliminary and final
estimates quantity take off and cost and duration of major items related to a construction project-using manual and computer techniques.
Project planning methods and work control: Breakdown the project into work activities using the Work Breakdown Structure (WBS) and the
Master Specification format and establish the logical relationship among activities; Draw network diagrams for construction projects using
the Critical Path Method (CPM), Activity on Arrow (AOA) and Activity on Node (AON) networks; Methods and quantitative tools used to
effectively plan, organise, and control construction projects: CPM, project planning, Gantt’s diagram. Bill of quantities: Legislation for works
contracts; Tender document preparation and tender evaluation. Project Financing: Evaluate the various options of project financing and
perform cash flow analysis. Tools for Data Management and Resources allocations: Specialised software for data management (Excel,
Microsoft Project and/or Primavera for data management); Project scheduling; Resource levelling and resource allocation. Work Safety.
Quality control principles.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 1, 3, 4, 5, 6, 7).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 4, 5, 6 and 8).

Engineering design (Course Outcome 5, 6).

Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5, 6, 7 and 8).

Engineering professionalism (Course Outcome 9).

Engineering management (Course Outcomes 1, 2, 3,4, 5, 6, 7, 8 and 9).
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Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures (including guest lectures).

2. Tutorials.

3. Face-to-face consultations wherever necessary.
4, Case studies.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. Tests (at least 2 tests): 40%.
2. Reports: 30%.
3. Assignments: 30%.
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Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

S

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Twort, A.C., and Rees, J.G. (2004). Civil Engineering Project Management, 4th Edition, Elsevier.
2. Levy, S.M. (2017). Project Management in Construction. 7th Edition, McGraw Hill Education.
3. Sears, S.K., Sears, G.A., Clough, R.H., Rounds, J.L. and Segner, R.O. (2015). Construction Project Management: A

Practical Guide to Field Construction Management. 6th Edition, Wiley.

4. Pierce Jr., D.R. (2013). Project Scheduling and Management for Construction. 4th Edition, RSMeans.

5. Halpin, D.W., Senior, B.A. and Lucko, G. (2017). Construction Management. 5th Edition, Wiley.

6. Mubarak, S. (2019). Construction Project Scheduling and Control. 4th Edition, Wiley.

7. Holm, L. and Schaufelberger, EJ. (2021). Construction Cost Estimating. 1st Edition, Routledge.

8. Schaufelberger, J.E. and Holm, L. (2017). Managing of Construction Projects: A Constructor’s Perspective. 2nd Edition, Routledge.

Issue Date: September 2023

Next Revision: September 2028

Module Title: HYDROLOGY FOR ENGINEERS

Module Code 13741VH

NQF Level 7

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements Field trips: river gauging station, weather station and observation wells for ground
monitoring.

NQF Credits 8

(Co-requisites) None

Pre-requisite (13692NF Fluid Mechanics)

Semester Offered 1

Module Purpose
The purpose of this module is to enable students to acquire appropriate competence in the understanding of hydrology, e.g. the water cycle,
its components and concepts to deal with the water resource.

Overarching Learning Outcome
Students should be able to apply the concepts of engineering hydrology to measure precipitation, evaporation, transpiration and discharge
and to model hydrological processes.

Specific Learning Outcomes
On completing the module students should be able to:

Summarise the hydrological cycle and describe the methods for determination of evaporation and transpiration.
Distinguish modelling floods (numerical simulation) and measuring stream flow (stage-discharge ratio).

Critique the processes that lead to soil erosion, sediment transport and sedimentation.

Appraise the methods for flow measurement and hydrological modelling.

Evaluate early warning systems for floods.

Critique the process of hydrological data archiving, retrieval and use.

Investigate the process of “ground truthing” hydrological data.

NowusrwN R

Module Content

Hydrological cycle: water resources; rainfall processes and data; precipitation record analysis; precipitation distribution; spatial information
from local measurements of precipitation; determination and measurement of evaporation and transpiration; Infiltration calculation and
modelling; flood frequency determination and analysis; run-off characteristics (hydrograph, stage-discharge rating cure); unit hydrograph
analysis; time-area routing; soil erosion and sediment production. Flow measurement: stream flow measurement and analysis. Stream and
river flow simulation: introduction to HEC-RAS software; Groundwater characteristics and groundwater flow detection. Water management:
Floods and droughts; Hydrological modelling. Laboratory demonstrations: Weather station (data collection and interpretation); Discharge
characteristics (developing a stage-discharge rating curve). Computer applications: use of HEC-RAS software.
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Contribution to Exit Level Outcome

Problem solving (Course Outcome 1).

Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4, 5 and 6).

Investigations, experiments and data analysis (Course Outcomes 3 and 4).

Engineering methods, skills and tools, including information technology (Course Outcomes 1, 3, 4, 6 and 7).
Sustainability and impact of engineering activity (Course Outcomes 1 and 3).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Face-to-face consultations wherever necessary.

Laboratory demonstrations, experiment documentation.

Computer software simulations (HEC-RAS).

Field trips.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i. Assignments: 10%.

ii. 3 Tests: 30%.

iii. 2 laboratory reports: 10%.

2. End-of-semester examination (1 x 2-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Chin, D. (2012). Water Resources Engineering. 3rd Edition, Pearson.

2. Gupta, S.K. (2011). Modern Hydrology and Sustainable Water Development. Wiley-Blackwell.
3. Maidment, D.R. (1993). Handbook of Hydrology. McGraw Hill.

4. Shaw, E.M., Beven, K.J., Chappell, N.A. and Lamb, R. (2017). Hydrology in Practice. 4th Edition. CRC Press.
Issue Date: September 2023

Next Revision: September 2028

Module Title: TRANSPORTATION ENGINEERING |

Module Code 13791VT

NQF Level 7

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week

Additional learning requirements Traffic count surveying on site

NQF Credits 12

(Co-requisites) None

Pre-requisite (13582IS Statistics for Engineers)

Semester Offered 1

Module Purpose:
The purpose of this module is to provide students with a sound theoretical understanding of the fundamentals of traffic engineering.

Overarching Learning Outcome

Students should be able to apply the fundamentals of traffic engineering to conduct traffic studies, design signalised intersections, model
traffic and conduct traffic performance analysis of road networks, intersections and public transport infrastructures.
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Specific Learning Outcomes
On completing the module students should be able to:

Design traffic studies, collect and assess traffic data including speed, volume and travel time.

Apply traffic flow models and shockwave theory to quantify characteristics of vehicular flow, including road capacity.

Design optimum traffic signal timings that are safe for vehicles and pedestrians to use for different road classes.

Apply level of service concepts to determine LOS for selected highway segments.

Apply the four-step travel demand modelling method in the planning of transport networks.

Understand the role of public transport, non-motorised transport and universal access principles in transport systems design and
sustainability.

7. Apply modern software tools for network representation, traffic simulation, estimate traffic delay and LOS for signalised and
signalised intersections.
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Module Content

Introduction to Traffic Engineering and Traffic Studies: Fundamentals of traffic analysis and traffic flow theories; Travel time studies; parking
studies; access management. Intersection Design: Basic principles of intersection design, control and signalisation; Fundamentals of signal
design and timing including computer applications. Capacity and Level of Service: Capacity and Level of Services for segments and signalised
intersection including software applications; Traffic operations and planning for urban street networks. Transport planning: Travel behaviour
principles; Demand, supply and equilibrium; Travel demand forecasting and Traffic Impact Assessment - trip generation, trip distribution,
mode choice, traffic assignment; Elasticity of demand; Urban transport networks; Network development and classification. Public Transport
(PT) and NMT: PT - Modes and intermodal transport; Operational planning. NMT - NMT facilities and human walking behaviour and universal
accessibility. Laboratory demonstrations: traffic counts; computer applications (traffic flow theory, capacity and LoS, traffic safety).

Contribution to Exit Level Outcome

Problem Solving (Course Outcomes 1, 2, 3, 4 and 5).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).

Engineering design (Course Outcomes 4 and 5).

Investigations, experiments and data analysis (Course Outcomes 3 and 7).

Engineering methods, skills and tools, including information technology (Course Outcomes 4, 5 and 7).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures (including guest lecturers).

One tutorial or one laboratory demonstration session per week for 14 weeks.
Weekly consultation sessions.

A group design project at the end of the module.

At least one field trip.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i Assignments (tutorials, quizzes, laboratory and field reports): 5%.

ii. Tests (at least 2 tests): 30%.

iii. Design project (oral presentation and design report): 15%.

2. End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations

Effective and efficient supervision and monitoring of assignments, tests, and examination.
Weekly consultation hours
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultation during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Garber, N. J. and Hoel, L. A. (2020). Traffic and Highway Engineering. 5th Edition [SI Edition], Cengage Learning.
2. CSIR Building and Construction Technology. (2005). Guidelines for Human Settlement Planning and Design: The Red Book.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: WATER TREATMENT

Module Code 13781VW

NQF Level 7

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week or Field trip

Additional learning requirements Field trips: water treatment facilities (including but not limited to desalinisation
and/or defluoridation plants).

NQF Credits 12

(Co-requisites) (13511NC Chemistry for Engineers)

Pre-requisite (None)

Semester Offered 1

Module Purpose
The purpose of this module is to enable students to develop competencies in the evaluation of water characteristics, determine the best
treatment processes, and design the treatment facilities in an environmentally acceptable manner.

Overarching Learning Outcome
Students should be able to simulate and design environmentally-friendly water treatment, recovery and sludge disposal processes.

Specific Learning Outcomes
On completing the module students should be able to:

Appraise water pollution parameters.

Demonstrate abilities to assess and recommend chemical requirements for water treatment.

Correlate the water treatment technologies and distinguish between the different technology levels.

Implement theoretical fundamentals of different water treatment processes.

Simulate and design for environmentally friendly water treatment, recovery and disposal of sludge from water treatment plants.
Design all unit operations (processes) pertaining to standard water treatment.

Deduce the size of special water treatment plants e.g., desalinisation, defluoridation, groundwater recovery and treatment units,
etc.
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Module Content

Introduction: Sources of Water; Water pollutants (health risks and environmental aspects). Quantity of water: Per capita demand; Design
period; Population forecast; Fluctuation in demand. Water Quality Monitoring: Water quality determination; Analysis, guidelines and
standards; Water sample preservation and storage, analytical instrumentation and techniques; Quality control, quality analysis and
monitoring; Statistical analysis of water quality data; Contemporary issues in water quality; Surface water characterisation (physical,
chemical and biological); Water quality criteria and standards. Water treatment: Standards and guidelines (e.g. WHO, IWA); Water treatment
(Objectives, Coagulation, Flocculation, Sedimentation, Dissolved air flotation, Filtration (RSF and SSF), Aeration/Gas Transfer, Disinfection,
Desalination, Defluoridation and Stabilisation). Laboratory demonstrations: Water quality tests; Water characteristics tests: faecal coliform.
Computer simulations: use of appropriate water treatment software. Field trips to water treatment plants.

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4,5, 6 and 7).
Engineering design (Course Outcomes 2, 3 and 4).

Investigations, experiments and data analysis (Course Outcomes 5, 6 and 7).

Engineering methods, skills and tools, including information technology (Course Outcomes 3, 4 and 5).
Sustainability and impact of engineering activity (Course Outcomes 3, 5 and 7).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Laboratory demonstrations.

Field trips.

Report and presentation.
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following activities:
i Assignments (Tutorials, quizzes, laboratory and field reports): 10%.
iil Test (at least 2 Tests): 20%.
iii. Mini design projects: 20%.
2. End-of-semester examination (1 x 2-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 2-hour paper).
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Learning and Teaching Enhancement Strategies

1 Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Crittenden, J.C., Trussel, R.R., Hand, D.W., Howe, K.J. and Tchobanoglous, G. (2012). MWH’S Water Treatment: Principles and
Design. 3rd Edition. John Wiley and Sons.

2. Viessman Jr., W., Hammer, M.J., Perez, E.M. and Chadik, P.A. (2013). Water Supply and Pollution Control. 8th Edition, Pearson
India Education.

3. Hammer Sr., M.J. and Hammer Jr., M.J. (2015). Water and Wastewater Technology. 7th Edition, Pearson India.

Issue Date: September 2023

Next Revision: September 2028

7.6.3.2 YEAR 3 SEMESTER 2

Module Title: TECHNICAL WRITING

Module Code 13762VW

NQF Level 7

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (U3683AL Academic Literacy I1)
Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to equip students with skills based in theory relating to professional and technical writing.

Overarching Learning Outcome

Students should be able to communicate effectively and professionally - orally and through audio-visual means - and to write good technical
documents individually and in teams.

Specific Learning Outcomes

On completing the module students should be able to:

1. Produce technical documents that use tools commonly employed by engineering and computer science professionals.

2. Communicate effectively in a professional context, using appropriate rhetorical approaches for technical documents, adhering
to required templates and complying with constraints on document format.

Adapt content and rhetorical strategies according to audience and purpose for each document.

Select appropriate, credible sources to support the claims, findings or recommendations made in technical documents.
Incorporate ideas from source material, including images and figures.

Create and deliver technical briefings tailored to specific audiences, purposes and media.

Explain ethical considerations applicable to technical communication in engineering and computer sciences.
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Module Content

Introduction: academic vs technical communication; introduction to a various technical and business writing theories and practices designed
to be applicable to the production of business communication in the real world. Technical writing: fundamentals of good business/technical
writing, including protocols for business letters, memoranda, electronic mail, good and bad messages; persuasive messages and formal
reports and proposals. Technical reports: planning, structure, style and language for purpose and audience; effective graphical support.
Professional Oral communication: structure, style and language; academic and professional discourse; group presentations to industry
professionals. Posters and e-portfolios.

Contribution to Exit Level Outcome

Professional and technical communication (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Face-to-face consultations wherever necessary.
3. Case studies.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. Assignments: 20%.
2. Group oral presentations: 10%.
3. Individual reports: 40%.
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4, Tests (at least 2): 30%.

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1 Internal and external moderation of project reports and scripts.

2. Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
English, J. (2013). Professional Communication: Deliver effective written, spoken and visual messages. 3rd Edition, Juta Academic.

Issue Date: September 2023

Next Revision: September 2028

Module Title: HYDRAULICS AND HYDRO-ENGINEERING

Module Code 13852VH

NQF Level 8

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial and/or Practical Session / Week

Additional learning requirements Field trips: dams, canals, water intakes, hydropower plants, culvert, bridges and
“fords” or drifts.

NQF Credits 16

(Co-requisites) (I13652NF Fluid Mechanics)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to enable students to acquire appropriate competence in understanding the concepts and procedures in
hydro-engineering.

Overarching Learning Outcome
Students should be able to analyse and design hydraulic structures.

Specific Learning Outcomes

On completing the module students should be able to:

1. Appraise fluid properties and applications of Continuity and Bernoulli equations to fluids.

2. Distinguish the characteristics flow in fluids (laminar vs turbulent, steady vs unsteady, uniform vs non-uniform, continuous vs
discontinuous, sub-critical vs super-critical).

Compare and contrast the flow characteristics of pressurised flow and open channel flow.

Analyse and design basic fluid machinery (turbines, pumps) and explain the effects of water hammer and cavitation.
Appraise free surface flows, including flows in spillways and stilling basins.

Examine open channel flows through the use HEC-RAS simulation software.

Critique outflow characteristics (free and influenced by the downstream side).

Design common hydraulic structures such as culverts, dams, canals etc.

Evaluate micro-, mini-, and small-to-medium hydropower stations.
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Module Content

Review of Fluid Mechanics: Fluid properties; Hydrostatics; Hydrodynamics (Bernoulli equation, force, momentum, flux equation, continuity
equation; ideal flow patterns, streamlines, flow nets; real flow, laminar and turbulent flow, boundary layers and drag). Flow resistance in
pressurised and open channel flow; dimensional analysis and models. Fluid machinery. Design of pumps. Variable pressure flows. Water
hammer. Open channel flow: characteristics; numerical simulation by the software HEC-RAS; Application of the software HEC-RAS to open
channel flows. Overflow over hydraulic structures and outflow underneath gates (free and influenced). Flow resistance in channels; Flows
with uniform regiments. Damper systems. Flow through spillways and stilling basins. Disturbed flows (bridges and culverts); Phenomenon
of the hydraulic jump and stilling basin design; Basic design of other hydraulic structures: Spillways, weirs, culverts, dams, reservoirs, canals,
irrigation schemes. Laboratory demonstrations: Fluid dynamics in pressurised systems: Determination of energy shares in a pressurised flow
and measurement of hydraulic losses (pressure term); Determination of outflow and overflow coefficients; Hydraulic jump; Determination
of sub- and supercritical water depths and velocities, Froude-number, conjugate depths and length of a hydraulic jump; Computer
applications (HEC-RAS).

Contribution to Exit Level Outcome

Problem solving (Course Outcome 1).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3,4, 5, 6 and 7).

Engineering design (Course Outcomes 4 and 8).

Engineering methods, skills and tools, including information technology (Course Outcomes 1, 3, 4 and 6).

Sustainability and impact of engineering activity (Course Outcomes 1 and 3)
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Face-to-face consultations wherever necessary.

Laboratory demonstrations, experiment documentation.

Computer laboratory demonstrations (e.g. HEC-RAS, Mike 11, Mike 12, Flow 2D).
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:
i. Assignments: 10%.
ii. 3 Tests: 30%.
iii. 2 laboratory reports: 10%.
2. End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3- hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

uhwN e

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Tanchey, L. (2014). Dams and Appurtenant Hydraulic Structures. 2nd Edition, Taylor and Francis.
2. Roberson, J.A., Cassidy, J.J. and Chaudhry, M.H. (2013). Hydraulic Engineering. 2nd Edition, Wiley India.
3. Nalluri, C. and Featherstone, R.E. (2008). Civil Engineering Hydraulics. Blackwell Publishing.
Issue Date: September 2023

Next Revision: September 2028

Module Title: STRUCTURAL DESIGN Il

Module Code 13792vD

NQF Level 7

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week

Additional learning requirements Two (2) mini-design projects

NQF Credits 12

(Co-requisites) (13691VS Theory of Structures 1)

Pre-requisite 13681VM Strength of Materials

Semester Offered 2

Module Purpose

The purpose of this module is to develop an understanding of the behaviour, analysis and limit state design of structural steel and timber
elements to appropriate SANS standards. The module also introduces the students to the use of computer software in the analysis and
design of structural steel and timber structural elements to SANS standards.

Overarching Learning Outcome
Students should be able to design structural steel and timber elements according to the appropriate SANS codes of practice.

Specific Learning Outcomes
On completing the module students should be able to:

1. Appraise and distinguish between the application of the limit state design philosophy to structural steel and structural timber
elements.
2. Design structural steel tension and compression members.
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Design structural steel beams and girders.

Design structural steel beam-columns.

Design structural steel connections and joints.

Design of structural timber tension and compression members.

Design of structural timber beams.

Design of structural timber joints and connections.

Compare computer software output to hand calculations in the design of structural steel and timber members and connections.
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Module Content

Theory of Structural Steel: Review of the production, physical and mechanical properties of steel. Limit State Design Philosophy of Structural
Steel: serviceability limit states and ultimate limit states as applied to structural steel structures. Design of Structural Steel Members: tension
members; compression members; Beams and girders; Beam-columns; Connections (bolts, welds, column-base plates). Design of Bracing,
trusses and Lattice Girders. Theory of Structural Timber: Review of the production, physical and mechanical properties of structural timber.
Limit State Design Philosophy of Structural Timber: Serviceability limit states and ultimate limit states as applied to structural timber
structures. Design of Structural Timber Members: Beams; Columns; Joists; Connections. Laboratory demonstrations: testing of steel and
timber joints and connections. Computer software applications: use of Prokon, STAAD.Pro, ABAQUS and AutoCAD.

Contribution to Exit Level Outcome

1 Problem solving (Course Outcomes 2, 3, 4, 5, 6, 7 and 8).

2 Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3,4, 5,6, 7, 8 and 9).

3. Investigations, experiments and data analysis (Course Outcome 9).

4 Engineering design (Course Outcomes 2, 3, 4,5, 6,7, 8 and 9).

5. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5,6, 7, 8 and 9).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1 Lectures (including guest lecturers).

2 Tutorials.

3. Face-to-face consultations wherever necessary.

4 Structures laboratory demonstrations.

5 Computer laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:

1. The Continuous Assessment (60%) will be made up of the following assessment activities:
i 2 Mini-design projects (design of steel structures and design of timber structures): 60% of CA.
iil. Tests (at least 2): 40% of CA.

2. End-of-semester examination (1 x 3-hour paper): 40%.

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 50%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.

2. The final mark will be made up of 60% Continuous Assessment (CA) and 40% End-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. SANS 10163-1: 2003 The Structural Use of Timber, Part 1: Limit-States Design. South African Bureau of Standards.

2. SANS 10162-1: 2011 The Structural Use of Steel, Part 1: Limit-States Design of Hot-Rolled Steelwork. South African Bureau of
Standards.

3. SANS 10162-2: 2011 Structural Use of Steel: Part 2: Cold-Formed Steel Structures. South African Bureau of Standards.

4. SANS 10160-1: 2011 Basis of Structural Design and Actions for Buildings and Industrial Structures, Part 1: Basis of Structural
Design, South African Bureau of Standards.

5. SANS 10160-2: 2011 Basis of Structural Design and Actions for Buildings and Industrial Structures Part 2: Self-Weight and Imposed
Loads. South African Bureau of Standards.

6. SAISC. (2016). Southern African Steel Construction Handbook, 8th Edition, Southern African Institute of Steel Construction.

7. Mahachi, J. (2013). Design of Structural Steelwork to SANS 10162, 3rd Edition.

8. de Clercq. H. (2012). Structural Steel Connections. Southern African Institute of Steel Construction.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: ENVIRONMENTAL ENGINEERING

Module Code 13822VE

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / 1 Practical Session / Week or Field trip

Additional learning requirements Field trips: sanitary landfill, open dumps, transfer stations, building rubble dumping

facilities, environmental protected areas (e.g. game parks, national parks), ground
water protected areas etc.

NQF Credits 8
(Co-requisites) None
Pre-requisite (None)
Semester Offered 2

Module Purpose
The purpose of this module is to develop the competence of students in the theory and law of environmentally sound and proper waste
treatment and management processes including Environmental Impact Assessment (EIA).

Overarching Learning Outcome
Students should be able to design the processes for solid waste treatment, sludge treatment and disposal, process train selection and to
conduct environmental impact assessment (EIA).

Specific Learning Outcomes:
On completing the module students should be able to:

1. Evaluate the techniques for Environmental Impact Assessment (EIA), Strategic Environmental Assessment (SEA) and Social Impact
Assessment (SIA).

Critique the principles of forecasting and evaluation techniques.

Appraise the laws governing waste disposal.

Examine key elements of waste management problems.

Design sanitary landfills and transfer stations.

Design and conduct an EIA for a small project such as a water well, landfill, wind or solar-powered water project.

Evaluate potential leachate from landfill.

Develop a suitable methodology for conducting a Life Cycle Analysis of a process or a product.

Analyse the impact of waste disposal engineering solutions in an economic and societal context.

Implement the techniques, skills and modern engineering tools necessary for engineering practice in solid waste management.
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Module Content

Environmental Impact Assessment: Environmental monitoring and auditing; environmental institutions, sources, characteristics and effects
of environmental contaminants; environmental pollution and degradation in Southern Africa. Characterisation of solid wastes, sources,
quantities, characteristics. Solid waste collection, transportation systems and storage. Ultimate disposal systems. Design of landfills: site
selection, environmental impact assessment of waste disposal (spreadsheets for determining areas and volumes of sanitary landfills); Design
with geosynthetics for solid waste landfills. Treatment of solid waste for energy production. Production of biogas from semi-solid waste.
Waste amount, types and composition. Transfer stations Life cycle analysis. Waste processing. Recycling of different waste fractions. Thermal
waste treatment. Biological waste treatment. Agricultural waste and sewage sludge. Land filling and disposal. Industrial and special wastes.
Vermin technology as bioremediation of soils etc. Laboratory demonstrations: solid waste characterisation, visit to a sanitary landfill,
leachate measurements (percolation tests); computer applications (spreadsheets of fill volumes and areas, Modified Leopold Matrix).

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 2, 3, 4, and 7).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4,5, 6 and 7).

Engineering design (Course Outcomes 5 and 6).

Engineering methods, skills and tools, including information technology (Course Outcomes, 1, 4, 5, 7, 8 and 10).
Sustainability and impact of engineering activity (Course Outcomes 1, 3, 4, 7, 8, 9 and 10).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Self-study.

Laboratory demonstrations: wastewater laboratories and computer laboratories.
Case studies.

Role plays.

Presentations.

Excursions.

Projects.
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. 3 Assignments: 30%.
2. 3 Tests: 30%.
3. Mini project report, presentation and field reports: 40%
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Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and laboratory/field reports.

S

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Tchobanoglous, G., Theisen, H. and Vigil, S.A. (2014). Integrated Solid Waste Management: Engineering Principles and
Management Issues. 1st Edition, McGraw Hill India.

2. Kreith, F. and Tchobanoglous, G. (2002). Handbook of Solid Waste Management. 2" Edition. McGraw Hill Education.

3. LaGrega, M.D., Buckingham, P.L. and Evans, J.C. (2015). Hazardous Waste Management. 2" Edition, Medtech.

4. Wentz, C.A. (1995). Hazardous Waste Management. 2" Edition, McGraw Hill.

5. CSIR Building and Construction Technology. (2005). Solid Waste Management. Guidelines for Human Settlement Planning and
Design: The Red Book.

6. Cairney, T. and Hobson, D.B. (Editors). (1998). Contaminated Land: Problems and Solutions. 2nd Edition, CRC Press.

7. Stearns, R.A. (1982). Measuring Productivity in Residential Solid Waste Collection Systems. Proceedings of the GRCDA
International Seminar and Equipment Show, 1980, in Residential Solid Waste Collection, GRCDA, Pp. 3-1/3-19.

8. Peavy, H.S., Rowe, D.R. and Tchobanoglous, G. (1985). Environmental Engineering. McGraw Hill.

9. ReVelle, C. and McGarity, A.E. (Editors). (1997). Design and Operation of Civil and Environmental Engineering Systems. John Wiley
and Sons.

10. Roe, D., Dalal-Clayton, D.B. and Hughes, R. (1994). A Directory of Environmental Assessment Guidelines. IIED London and IUCN
and World Resources.

11. Wood, C. (2002). Environmental Impact Assessment: A Comparative Review. Prentice Hall.

Issue Date: September 2023

Next Revision: September 2028

Module Title: GEOTECHNICAL ENGINEERING |

Module Code 13782VG

NQF Level 7

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / 1 Practical Session / Week or Field trip

Additional learning requirements Site visits: campus and construction sites

NQF Credits 12

(Co-requisites) (13682VB Strength of Materials AND 13641MG Introduction to Engineering Geology)

Pre-requisite None

Semester Offered 1

Module Purpose

The purpose of this module is to provide students with basic understanding of physical and mechanical properties of soil, together with
knowledge of basic engineering procedures to identify factors controlling soil behaviour and methods to determine soil properties. Students
will acquire basic knowledge in engineering design of geotechnical systems.

Overarching Learning Outcome
Students should be able to discuss basic concepts in soil mechanics and determine the geotechnical properties of soils in a laboratory.
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Specific Learning Outcomes

On completing the module students should be able to:

Demonstrate ability to classify soils and determine its suitability for use in a design of structures.

Demonstrate ability to solve basic geotechnical problems using the effective stress concept.

Develop an understanding of basic principles of flow and soil permeability through porous media.

Explain distribution of stresses in soils and be able to compute stresses due to point, line, and circular loads.

Apply consolidation properties of soils to settlement problems frequently encountered in civil engineering.
Demonstrate the ability to analyse the response of soil under external loading using shear strength parameters.
Demonstrate ability to conduct basic soil laboratory experiments and to collect, analyse, interpret, and present data.
Demonstrate basic understanding of geosynthetics and their application in civil engineering structures.
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Module Content

Origin and formation of soil: definitions, soil origin and structure, grain size and consistency, soil classification systems, soil compaction, soil
phase relationships. Overview of Geosynthetics: introduction to geosynthetics (types, functions and characteristics), geosynthetic properties
and testing methods. Principles of Effective stress: principle of effective stress and its importance; total and effective stress, pore water
pressure, effects of seepage stresses on effective stresses within soils, pressure distribution diagrams. Soil Hydraulics and Seepage:
permeability or flow of water in the soil, anisotropic conditions, seepage theory and flow nets, field permeability testing; piping, filters
systems to control piping, geosynthetic filters and drains and techniques to control seepage. Distribution of applied stresses: Boussinesq
equation, vertical stresses increase, point loads, circular loads, strip loads, Maxwell and Fadum charts. Consolidation and Settlement: one-
dimensional settlement theory, consolidation process and terminology, settlement calculations, allowable deformation, use of prefabricated
vertical drains to accelerate soil consolidation. Shear strength of soil: Mohr’s circles, Mohr-Coulomb failure criterion, peak and residual
strength parameters, laboratory strength tests, stress-strain response of soils, in-situ strength tests, addition of tensile strength to soil with
geosynthetics. Laboratory demonstrations: soil classification (sieve analysis, hydrometer test, Atterberg Limits), soil compaction,
permeability tests.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 4, 5 and 6).

2 Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4, 5 and 6).

3. Investigations, experiments, and data analysis (Course Outcomes 1 and 7).

4 Engineering methods, skills, tools, and information technology (Course Outcomes 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:
1 Lectures.
2 Tutorials.
3. Face-to-face consultations wherever necessary.
4 Laboratory demonstrations.
5 Site visits (campus and actual construction sites).
Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:
i Laboratory reports: 10%.
ii. Assignments (tutorials, quizzes): 20%.
iii. Tests (at least 2 tests): 20%.
2. End-of-semester examination: 50%.
Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

Budhu, M. (2015). Soil Mechanics Fundamentals, 15t Edition, John Wiley and Sons Ltd.

Das, B. M. (2013). Fundamentals of Geotechnical Engineering, 3" Edition. Chris Carson.

Das, B. M. and Sobhan, K. (2018). Principles of Geotechnical Engineering, 9t Edition, Cengage Learning.
Knappett, J. A. and Craig, R. F. (2012). Craig’s Soil Mechanics, 8t Edition, Spon Press.

Sutton, B.H.C. (1986). Solving Problems in Soil Mechanics, Longman Scientific and Technical.

Whitlow, R. (2001). Basic Soil Mechanics. 4t Edition, Pearson Prentice Hall.
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7. Smith, I. (2014). Smith’s Elements of Soil Mechanics. 9t Edition. Wiley-Blackwell.

8. SANS 3001-GR1: 2013. Civil Engineering Test Methods Part GR1: Wet Preparation and Particle Size Analysis, South African Bureau
of Standards.

9. SANS 3001-GR2: 2011. Civil Engineering Test Methods Part GR2: Dry Preparation and Dry Particle Size Analysis of Gravels and
Sands, South African Bureau of Standards.

10. SANS 3001-GR3: 2014. Civil Engineering Test Methods Part GR3: Particle Size Analysis of Material Smaller than 2 mm (Hydrometer
Method), South African Bureau of Standards.

11. SANS 3001-GR10: 2011. Civil Engineering Test Methods Part GR10: Determination of the One-Point Liquid Limit, Plastic Limit,
Plasticity Index and Linear Shrinkage, South African Bureau of Standards.

12. SANS 3001-GR20: 2010. Civil Engineering Test Methods Part GR20: Determination of the Moisture Content by Oven-Drying, South
African Bureau of Standards.

13. SANS 3001-GR30: 2015. Civil Engineering Test Methods Part GR30: Determination of the Maximum Dry Density and Optimum
Moisture Content, South African Bureau of Standards.

14, Head K. H. (2006). Manual of Soil Laboratory Testing. 3" Edition, Whittles Publishing.

Issue Date: September 2023

Next Revision: September 2028

Module Title: TRANSPORTATION ENGINEERING Il

Module Code 13752VT

NQF Level 7

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week

Additional learning requirements Field Trips on geometric design

NQF Credits 16

(Co-requisites) (13771VU Urban Engineering)

Pre-requisite 135821S Statistics for Engineers

Semester Offered 2

Module Purpose:
The purpose of this module is to equip students with an advanced knowledge of transportation engineering crucial to achieving the safe and
efficient movement of people and goods.

Overarching Learning Outcomes
Students should be able to plan and determine road routes, road geometric design and road safety, managing travel and design modelling
systems, transport economics and ITS.

Specific Learning Outcomes
On completing the module students should be able to:

Apply design standards and fundamentals of road engineering to determine routes.

Design vertical and horizontal road alignments, cross-sections and intersections.

Apply road safety systems and concepts in the design of roads.

Apply travel behavioural demand and modelling principles to road design, travel demand management and ITS.
Conduct transport economic analysis of transport infrastructures.

Apply modern software tools for road design and simulation.
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Module Content

Geometric Design of Roads: Road route determination; Human factors and vehicle movement, movement equations; Vertical and horizontal
alignment design; Cross-section and intersection design; Parking design; Intersection design; Local and international standards; Road
drainage and traffic calming measures. Road safety: Road safety audits; Safety standards and their application in transport infrastructure
projects; Systems and forgiving road design approaches. Management: Travel demand management, traffic and road design management
(Traffic Management Systems and Road Management Systems); Introduction to ITS and emerging mobility trends — ITS applications, ITS
infrastructure, electric mobility, Autonomous driving, Mobility-as-a-Service (MaaS) and resilience of transportation systems. Transport
Economics: Evaluation of transport projects; User pricing and payment tools. Laboratory demonstrations: computer software/applications
(design and simulation); field trip/site visit.

Contribution to Exit Level Outcome

1. Problem Solving (Course Outcomes 1, 2, 3, 4 and 5).

2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
3. Engineering design (Course Outcomes 2 and 4).

4. Investigations, experiments and data analysis (Course Outcome 3 and 6).

5. Engineering methods, skills and tools, including information technology (Course Outcomes 4 and 6).
Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

Four lecture periods per week for 14 weeks (including guest lectures).

Two tutorials and/or one laboratory demonstration per week for 14 weeks.

Weekly consultation sessions.

Course project at the end of the module.

At least one field trip.
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:
i Assignments (tutorial tests, laboratory demonstrations and field reports): 10%.
iil. Main Tests (at least 3 tests): 30%.
iii. Course project (oral presentation and report): 20%.
2. End-of-semester examination (1 x 3-hour paper): 40%.

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain:
1. A minimum Continuous Assessment (CA) mark of 50%.

2. A minimum of 50% in the design project.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations

Effective and efficient supervision and monitoring of assignments, tests, and examination.
Weekly consultation hours
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Garber, N.J. and Hoel, L.A. (2020). Traffic and Highway Engineering, Fifth Edition [SI Edition], Cengage Learning.

2. CSIR Building and Construction Technology. (2005). Guidelines for Human Settlement Planning and Design: The Red Book.

3. Roads Authority of Namibia. (2014). Geometric Design Manual. 1st Edition, Windhoek, Namibia.

4 Road Traffic Management and Cooperation. (2012). South African Road Safety Audit Manual. Pretoria, South Africa. Available at:

https://www.nra.co.za/download/145/may-2012/4269/road-safety-audit-manual-may-2012.pdf.

5. Committee of State Road Authorities. (1988). Technical Recommendations for Highways for Geometric Design of Rural Roads,
TRH 17. Pretoria, South Africa. Available at: https://www.nra.co.za/download/100/technical-recommendations-for-
highways/3151/trh17-1988-geometric-design-of-rural-roads.pdf.

Issue Date: September 2023
Next Revision: September 2028
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7.6.4 YEAR 4 OF BACHELOR OF SCIENCE IN CIVIL ENGINEERING

7.6.4.1 YEAR 4 SEMESTER 1

Module Title: RESEARCH METHODS AND EXPERIMENTAL DESIGN
Module Code 13821IR

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 8

(Co-requisites) (None)

Pre-requisite 135821S Statistics for Engineers

Semester Offered 1

Module Purpose

The purpose of this module is to provide the students with the knowledge and skills required to conduct and document engineering research.
The course also provides the students with an opportunity to engage in different research activities such as research planning, literature
review, simulation, experimentation, data analysis and reporting (written and oral) using a selected engineering research topic.
Overarching Learning Outcome

Students should be able to plan, design and conduct a research project.

Specific Learning Outcomes

On completing the module students should be able to:

=

Identify and formulate research problems.

Access, systematically search, assess, analyse, evaluate and reference relevant published works for the purpose of completing
investigations into engineering problems.

Select and apply appropriate research methodologies.

Design and conduct engineering experiments.

Analyse research results using appropriate statistical methods.

Write research proposals and research reports.

Communicate professionally and effectively through written, oral, aural and graphical means with others in the engineering
profession.
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Module Content

Research Methods

Experimentation planning and execution: Introduction to research; aims of experimental research; steps in experimental research; Types of
research; Formulation of research problem; Research methods and methodology. Research Design: Conceptualisation of research design;
Instrument construction for data collection. Research Study: Data collection; Processing and displaying data. Literature Review: Sources;
Citation and citation styles; Referencing and referencing styles; Plagiarism and its types. Research report writing: Report structure and
format. Research Proposal: Formulation and presentation of research proposals.

Experimental Design

Modelling and Simulation: Overview of MATLAB Toolboxes; Building math models in MATLAB; Simulation and results analysis. Design of
Engineering Experiments: Introduction to experiments; Types of experiments (comparative, single factor, multi-factor completely
randomized designs, blocking designs, full factorial designs with two levels, fractional designs with two levels); fitting regression models;
least squares and response surface designs. Conducting Engineering Experiments: Experiment set up; running experiments; data collection
and data analysis. Writing Research papers: how to write a research paper and report structure. Computer laboratory software/applications:
Mendeley; Jabref; MS Word; Refworks; R; Design Expert; Minitab; MS Excel; JMP, etc.

Contribution to Exit Level Outcome

Problem Solving (Course Outcome 1).

Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3 and 4).
Investigations, Experiments and Data Analysis (Course Outcomes 4 and 5).
Engineering Methods, Skills and Tools, including Information Technology (Course Outcomes 2, 3, 4, 5 and 6).
Professional and Technical Communication (Course Outcomes 6 and 7).

Individual, Team and Multidisciplinary Working (Course Outcome 7).

Independent Learning Ability (Course Outcome 1, 2, 3,4, 5, 6 and 7).

. Engineering Professionalism (Course Outcomes 2 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
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1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. Technical report: 20%.
2. Assignments: 10%.
3. Test: 20%.
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4, Research proposal seminar: 30%.
5. Research proposal reports: 20%.

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1 Internal and external moderation of reports and scripts.

2 Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. Kumar, R. (2019). Research Methodology: A Step-by-Step Guide for Beginners. 5th Edition, SAGE Publications Ltd.

2. Flick, U. (2015). Introducing Research Methodology: A Beginner’s Guide to Doing a Research Project. 2nd Edition, SAGE
Publications Ltd.

3. Leedy, P.D. and Ormrod, J.E. (2018). Practical Research: Planning and Design. 12th Edition, Pearson.

4, Novikov, A.M. and Novikov, D.A. (2013). Research Methodology from Philosophy of Science to Research Design. 1st Edition, Taylor
and Francis.

5. Burkholder, G.J., Cox, K.A., Crawford, L.A. and Hitchcock, J. (Editors). (2019). Research Design and Methods: An Applied Guide for
the Scholar-Practitioner. 1st Edition, SAGE Publications, Inc.

6. Montgomery, D.C. (2020). Design and Analysis of Experiments. 10th Edition, Wiley.

Issue Date: September 2023
Next Revision: September 2028

Module Title: WASTEWATER TREATMENT

Module Code 13881VW

NQF Level 8

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week or Field trip
Additional learning requirements Field trips: wastewater treatment facilities including recycling/reuse of water.
NQF Credits 12

(Co-requisites) (13781VW Water Treatment AND 13511NC Chemistry for Engineers)
Pre-requisite None

Semester Offered 1

Module Purpose

The purpose of this module is to enable students to develop competencies in the evaluation of wastewater characteristics, determine the
best treatment processes and design the treatment facilities in an environmentally acceptable manner.

Overarching Learning Outcome

Student should be able to design the unit processes for wastewater treatment as well as sludge treatment and disposal and process train
selection.

Specific Learning Outcomes

On completing the module students should be able to:

Articulate theoretical and legal fundamentals of wastewater management.

Appraise wastewater pollution parameters.

Demonstrate abilities to assess and recommend chemical requirements for wastewater treatment.

Appraise wastewater treatment technologies and the difference between different technology levels.

Develop and formulate theoretical fundamentals of different wastewater treatment processes.

Simulate and design for environmentally friendly wastewater treatment, recovery and disposal of wastewater from treatment
plants.

Demonstrate abilities to design all standard unit processes (operations) of a wastewater treatment plant.

8. Assess the environmental and cost implications of a wastewater treatment facility.
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Module Content

Wastewater characteristics and parameters: Physical; Chemical; Biological. Wastewater treatment: Wastewater treatment guidelines;
Objectives; Unit operations in wastewater treatment; Primary treatment; Secondary treatment; Tertiary treatment; Activated sludge;
Trickling filters; Ponds; Septic tanks. Wastewater Treatment Design: Theory and basic design of processes for wastewater treatment; Sludge
treatment and disposal, process train selection; Linking source water quality to process design; Principles, experimental and pilot plant
studies; Design criteria; Parameters for design of treatment processes; Recycling/re-use of water. Legislation and codes: Rural, semi-urban,
domestic and industrial sewerage. Laboratory demonstrations: Wastewater standard tests; wastewater characteristics tests: (BoD, CoD),
Faecal coliform. Computer simulations: STOAT and other software. Field trips to wastewater treatment plants.
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Contribution to Exit Level Outcome

Problem solving (Course Outcomes 2, 3, 4, 5, 6 and 7).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3,4, 5, 6 and 7).
Engineering design (Course Outcomes 3, 4 and 5).

Investigations, experiments and data analysis (Course Outcomes 2, 3 and 8).

Engineering methods, skills and tools, including information technology (Course Outcomes 1, 4, 5 and 6).
Sustainability and impact of engineering activity (Course Outcomes 4 and 6).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

Lectures.

Tutorials.

Laboratory demonstrations.

Field trips.

Report and presentation for ELO 07 - Sustainability and Impact of Engineering Activity.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA), an end-of-semester examination and an assessment of an Exit Level
Outcome as follows:

1. The Continuous Assessment will be made up of the following activities:

i Assignments (Tutorials, quizzes, laboratory and field reports): 10%.

iil Test (at least 2 Tests): 20%.

iii. Mini design projects: 30%.

2. End-of-semester examination (1 x 3-hour paper): 40%.

3. Assessment of Exit Level Outcome 7.

ECN Exit Level Outcome 7 - SUSTAINABILITY AND IMPACT OF ENGINEERING ACTIVITY

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate a critical awareness of the sustainability and impact of an engineering activity on the social, industrial
and physical environment. A 3-hour examination paper focussing on the design of water and wastewater treatment systems and processes
will be given. The students will be given mini-design projects where they will be required, in addition to the design of the unit processes, to
undertake an Environmental Impact Assessment (EIA), Strategic Environmental Assessment (SEA) and Social Impact Assessment (SIA) in
accordance with local and international legislation and standards. The students will also be taken on a field trip where they will be required
to assess the sustainability and impact of water and wastewater treatment facilities on the environment.

iii) What constitute satisfactory performance?

After consideration of the 3-hour examination paper, the mini-design project and the reports, the student is expected to obtain a sub-
minimum of 50% of the total mark allocation for the examination paper before being declared to have met the requirement of this
competency satisfactorily. The Lecturer will complete an assessment form to indicate whether the student has demonstrated evidence of
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“Sustainability and Impact of Engineering Activity” in a manner that is considered: “not satisfactory”, “satisfactory” or “excellent”.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will not be allowed to sit for the examination if s/he has not achieved the sub-minimum requirement of 50% CA and a minimum
of 50% in the mini-design project. A student who has not attained the minimum marks will have to repeat the course.

A student will be allowed to sit for the supplementary examination ONLY if s/he has attained at least 45% in the regular examination.

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain:
1. A minimum Continuous Assessment (CA) mark of 50%.

2. A minimum mark of 50% in the mini-design project.

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

1. The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).
2. The student should also receive a pass in the Exit Level Outcome being assessed in the module.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.
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Prescribed Learning Resources

1. Tchobanoglous, G., Burton, F.L. and Stensel, H.D. (2003). Wastewater Engineering: Treatment and Reuse. 4th Edition. Metcalf
and Eddy Inc., New York, McGraw-Hill.

2. Mara, D. (2003). Domestic Wastewater Treatment in Developing Countries. Earthscan.

3. Viessman Jr. W., and Hammer, M.J. (2005). Water Supply and Pollution Control. 7th Edition. Pearson Education Inc.

4. Hammer, M.J., Hammer, Jr., M.J. (2008). Water and Wastewater Technology, 6th Edition.

Issue Date: September 2023
Next Revision: September 2028

Module Title: STRUCTURAL DESIGN Il

Module Code 13811VD

NQF Level 8

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week

Additional learning requirements Mini-design project

NQF Credits 16

(Co-requisites) (13791VD Structural Design | AND 13792VD Structural Design 1)
Pre-requisite None

Semester Offered 1

Module Purpose

The purpose of this module is to equip the student with advanced and comprehensive knowledge, skills and techniques of analysis and
design of bridges, buildings (low-rise and high-rise) and structural elements in concrete, steel, masonry and composite materials. The module
also introduces the students to the analysis of lateral loads and the use of computer software in the overall analysis and design of structures
and structural elements to SANS standards.

Overarching Learning Outcome

Students should be able to conceptualise and design a full structure, including the analysis of lateral loads, development of alternative
schemes, sizing and detailing of structural elements manually and using structural analysis and design software.

Specific Learning Outcomes

On completing the module students should be able to:

Apply plastic methods in the analysis and design of beams and frames.

Apply the yieldline and strip methods in the analysis and design of slabs.

Analyse, design and discuss the main features of steel and concrete composite members.

Analyse building frames subjected to lateral loads.

Analyse and design masonry structures, retaining walls, water tanks, tall buildings, lift shafts, shear walls, deep beams and slabs-
on-grade and document the design in a report.

6. Discuss the conceptual design of bridges, bridge loading and the design of structural elements.

7. Apply industry-specific software in the analysis and design of structures.

8. Analyse, design, build and test models and prototypes of structures and structural elements and document the design in a report.
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Module Content

Plastic analysis of beams and frames. Limit analysis for slabs: Yield line analysis; Hillerborg’s strip method. Composite design and construction
in steel and reinforced concrete. Design of structural masonry. Analysis of lateral loads: winds; earthquakes. Structural analysis and design
of retaining walls; water tanks and reservoirs; tall buildings; lift shafts; shear walls; deep beams; slabs-on-grade. Introduction to bridge
analysis and design: layout and topologies of bridges; loads; conceptual design; design of structural elements. Case studies. Computer
laboratories: computer software/applications (e.g., Prokon, STAAD.Pro, SOFiSTiK and AutoCAD) in the analysis, design and detailing of
structures; computer simulations and model building (including 3D printing of structural forms).

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 1, 2, 3, 4 and 5).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).

Engineering design (Course Outcomes 3, 5 and 7).

Engineering methods, skills and tools, including information technology (Course Outcomes, 1, 2, 3, 4, 5, 6, and 8).
Professional and technical communication (Course Outcomes 5 and 8).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures (including guest lecturers).

Tutorials.

Face-to-face consultations wherever necessary.

Structures laboratory demonstrations.

Computer laboratory demonstrations.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA), an end-of-semester examination and an assessment of an Exit Level
Outcome as follows:

1. The Continuous Assessment (60%) will be made up of the following assessment activities:

i Mini-design project (at least 1 project and an oral presentation of the design): 60% of CA.

iil. Tests (at least 2): 30% of CA.
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jii. Assignments: 10% of CA.
2. End-of-semester examination (1 x 3-hour paper): 40%.
3. Assessment of Exit Level Outcome 2.

ECN Exit Level Outcome 2 - APPLICATION OF SCIENTIFIC AND ENGINEERING KNOWLEDGE

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to apply their knowledge of mathematics, natural sciences and civil engineering
fundamentals to solve complex civil engineering problems in structural engineering. A 3-hour examination paper focusing on plastic analysis
of structures, analysis of lateral loads, the design of composite structures, water tanks, tall buildings, lift shafts and shear walls, deep beams,
slabs-on-grade and bridges will be given. The students will also undertake a mini-design project where they will be required to apply their
knowledge of mathematics, natural sciences, engineering sciences and the knowledge of the physical world to design and detail a structure
under a set of predefined design constraints. The students will document their design in a technical design report and make an oral
presentation of their design project before a panel.

ii)) What constitute satisfactory performance?

After consideration the 3-hour examination paper, the student is expected to obtain a sub-minimum of 50% of the total mark allocation for
the examination paper before being declared to have met the requirement of this competency satisfactorily. The Lecturer will complete an
assessment form to indicate whether the student has demonstrated evidence of “Application of Scientific and Engineering Knowledge” in a
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manner that is considered: “not satisfactory”, “satisfactory” or “excellent”.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will not be allowed to sit for the examination if s/he has not achieved the sub-minimum requirement of 50% CA and a minimum
of 50% in the mini-design project. A student who has not attained the minimum marks will have to repeat the course.

A student will be allowed to sit for the supplementary examination ONLY if s/he has attained at least 45% in the regular examination.
Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain:

1. A minimum Continuous Assessment (CA) mark of 50%.

2. A minimum of 50% in the design project.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).
3. The student should also receive a pass in the Exit Level Outcome being assessed in the module.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. Chen, W.F. and Sohal, I. (2013). Plastic Design and Second-Order Analysis of Steel Frames, Springer-Verlag.

2. Johnson, R.P. (2012). Designers' Guide to Eurocode 4: Design of Composite Steel and Concrete Structures to EN 1994-1-1, 2nd
Edition, ICE Publishing.

3. Marais, L.R. and Perrie, B.D. (2009). Concrete industrial Floors on the Ground, Portland Cement Institute (PCl).

4. Reis, A.J. and Pedro, J.J. (2019). Bridge Design: Concepts and Analysis. 1st Edition, Wiley.

5. Hamid, A.A. (2018). Masonry Structures Behaviour and Design. 4th Edition, The Masonry Society.

6. Taranath, B.S. (2016). Tall Building Design: Steel, Concrete and Composite Systems. 1st Edition, CRC Press.

7. Johnson, R.P. and Wang, Y.C. (2018). Composite Structures of Steel and Concrete: Beams, Slabs, Columns and Frames for
Buildings. 4th Edition, Wiley-Blackwell.

8. Brooks, H. (2018). Basics of Retaining Wall Design: A Design Guide for Earth Retaining Structures. 11th Edition, HBA Publications.

9. Forth, J.P. and Martin, A.J. (2014). Design of Liquid Retaining Concrete Structures. 3rd Edition, Whittles Publishing.

10. Kong, F.K. (1990). Reinforced Concrete Deep Beams. Springer.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: GEOTECHNICAL ENGINEERING 11

Module Code 13831VG
NQF Level 8
Notional Hours 160
Contact hours 4 Lectures + 1 Tutorial / 1 Practical Session / Week or Field trip
Additional learning requirements Site visits: campus and actual sites.
Mini-design project: oral presentation and design report.
NQF Credits 16
(Co-requisites) (None)
Pre-requisite 13782VG Geotechnical Engineering |
Semester Offered 1

Module Purpose

The purpose of this module is to provide the basic concepts and mechanics necessary for geotechnical design. It aims to provide an
understanding of the factors influencing soil strength, and to give practice in the application of this understanding by exploring the stability
of slopes, retaining walls, and foundations. Geotechnical investigations are also covered.

Overarching Learning Outcome

Students should be able to design of geotechnical engineering systems.

Specific Learning Outcomes

On completing the module students should be able to:

1. Review desktop information prior to undertaking site investigations that are feasible, cost effective and appropriately
characterise the ground.

2. Appraise the basic concept of ultimate bearing capacity of shallow foundations including modification of bearing capacity
equations for water table, factor of safety, and eccentrically loaded foundations.

3. Design a range of different geotechnical components such as foundations including shallow and deep foundations and analyse

the stability of soils.

Assess the causes of slope stability failure and devise mitigation measures for the slope failures.

Articulate design principles of retaining walls with respect to respective earth pressures on structures.

Simulate and model typical geotechnical problems using industry standard computer modelling techniques.
Demonstrate ability to conduct field and laboratory experiments and to collect, analyse, interpret and present data.
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Module Content

Site Investigation: sequence of geotechnical site investigations, laboratory and in-situ testing, site and laboratory safety concerns, site
investigation report. Bearing Capacity and Shallow Foundations: permissible stress and limit state method of foundation design, Terzaghi’s
theory of bearing capacity, eccentric loading of foundations, associated design methods from SPT and CPT readings; Use of geosynthetics in
shallow foundations for bearing capacity improvement. Lateral Earth Pressures: lateral supports, at rest, active and passive earth pressure,
Rankine’s and Coulomb’s earth pressure theories, lateral pressure distribution diagrams. Retaining Structures: types, application and design
of retaining walls, primary modes of failure and factors of safety i.e., sliding, overturning, bearing capacity, sheet pile and anchored walls;
Use of geosynthetics for mechanically stabilised earth walls. Deep Foundations: types and uses of piles, installation of piles, axial capacity
and frictional resistance of piles, group pile efficiency. Slope Stability: modes of slope failure, limit equilibrium and factors of safety, Swedish
or Fellenius and Bishop’s method of slope analysis, mitigation of slope failures; Use of geosynthetics to stabilise unstable slopes; application
of simulation software i.e., slide 3D, GeoStudio. Ground improvement techniques (various types of modification procedures and applications
with particular emphasis to geosynthetics and filters). Laboratory demonstrations: shear strength (shear box and triaxial — CU, CD, UU);
consolidation test; field tests (SPT, DCP); computer applications (Plaxis 3D, Slide 3D, GeoStudio).

Contribution to Exit Level Outcome

Problem solving (Course Outcomes 1, 2, 3, 4 and 5).

Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4, 6 and 7).
Engineering design (Course Outcomes 4, 5 and 6).

Investigations, experiments, and data analysis (Course Outcomes 1, 5, 6 and 7).

Engineering methods, skills, tools, and information technology (Course Outcomes 1, 3, 4 and 6).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Face-to-face consultations wherever necessary.

Laboratory demonstrations.

Site visits (campus and actual construction sites).
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA), an end-of-semester examination and an assessment of an Exit Level
Outcome as follows:

1. The continuous assessments will be made up of the following:

i. Laboratory reports: 5%.

iil. Assignments (tutorials, quizzes): 10%.

iii. Tests (at least 2 tests): 15%.

iv. Mini design project (oral presentation and design report): 30%.
2. End-of-semester Examination: 40%.
3. Assessment of Exit Level Outcome 5.
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ECN Exit Level Outcome 5 - ENGINEERING METHODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY.

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate competence in the use of appropriate engineering methods, skills and tools, including those based
on information technology. The mini-design project should show evidence of the student’s ability to use computer packages for
computation, design, modelling, simulation and information handling and the use of computer networks and information infrastructures for
accessing, processing, managing and storing information.

ii)) What constitute satisfactory performance?

After consideration of the section of the mini-design project report that deals with engineering methods, skills and tools, including
information technology, and with reference to the use of computer, computer packages as well as computer networks and information
infrastructures for accessing, processing, managing and storing information, the supervisor will complete an assessment form to indicate
whether the student has demonstrated evidence in “Engineering Methods, Skills and Tools, Including Information Technology” in a manner

that is considered: “not satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a minimum of 50% in the
design project before being declared to have met the requirement of this competency satisfactorily.

iili) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will not be allowed to sit for the examination if s/he has not achieved the sub-minimum requirement of 50% CA. A student who
has not attained the minimum mark will have to repeat the course.

A student will be allowed to sit for the supplementary examination ONLY if s/he has attained at least 45% in the regular examination.
Criteria for qualifying for the Examination

1. To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 50%.

2. The student must obtain a minimum mark of 50% for the mini-design project.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 60% Continuous Assessment (CA) and 40% end-of-semester examination (1 x 3-hour paper).
3. The student should also receive a pass in the Exit Level Outcome being assessed in the module.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests, and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

Das, B. M. (2013). Fundamentals of Geotechnical Engineering, 3rd Edition. Chris Carson.

Das, B. M. and Sobhan, K. (2018). Principles of Geotechnical Engineering, 9th Edition. Cengage Learning.

Knappett, J. A. and Craig, R. F. (2012). Craig’s Soil Mechanics, 8th Edition. Spon Press.

South African Institution of Civil Engineering (SAICE). (2010). Site Investigation Code of Practice.

Brink A.B.A. and R.M.H. Bruin. (2002). Guidelines for Soil and Rock Logging in South Africa.

Head K. H. and Epps R. J. (2011). Manual of Soil Laboratory Testing — Volume 2: Permeability, Shear Strength and Compressibility
Tests, 3rd Edition.
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Issue Date: September 2023
Next Revision: September 2028

Module Title: TRANSPORTATION ENGINEERING Il

Module Code 13851VT

NQF Level 8

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial and/or Practical Session / Week

Additional learning requirements

NQF Credits 16

(Co-requisites) (13682VB Building Materials AND 13782VG Geotechnical Engineering 1)
Pre-requisite None

Semester Offered 1

Module Purpose:

The purpose of this module is to equip students with advanced knowledge of road construction materials and the design and maintenance
of pavements.

Overarching Learning Outcome

Students should be able to design pavements using different pavement design methods.

Specific Learning Outcomes
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On completing the module students should be able to:

Compute traffic design load for different types of pavements.

Apply knowledge of highway materials behaviour to innovatively select, specify and monitor materials used in road construction.
Interpret results of standardised and advance testing of highway materials.

Design pavements using various pavement design methods.

Undertake condition assessments of exiting pavement.

Conduct pavement maintenance and rehabilitation.
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Module Content

Introduction to Pavements: functional requirements and pavement types. Pavement Materials: geological origin, soil tests, compaction,
stabilisation and classification systems. Bitumen and tar tests and classification systems. Highway Drainage: Hydrology; Methods of runoff
analysis; Rational method of runoff analysis; Design of drainage structures. Pavement design: Design Traffic calculation, pavement design
principles and methods, design of surface seals; Pavement maintenance and rehabilitation: common pavement failures/distresses,
descriptions of maintenance, rehabilitation and end-of-life treatments to address distresses. Introduction to road construction technology:
Earth work and construction equipment. Laboratory demonstrations: soil classification; aggregate properties (sieve analysis, LAA; bulk
density; Flakiness Index, etc); soil stabilisation; software applications (Civil 3D).

Contribution to Exit Level Outcome

Problem Solving (Course Outcomes 1, 2, 3 and 4).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
Engineering design (Course Outcome 4).

Investigations, experiments and data analysis (Course Outcomes 3, 4, 5 and 6).

Engineering methods, skills and tools, including information technology (Course Outcome 4).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Three lecture periods per week for 14 weeks.

One tutorial or one laboratory demonstration session per week for 14 weeks.
Weekly consultation sessions.

A group design project at the end of the module.

At least one field trip to a road construction site.

Invitation of at least 2 experts from the industry to give guest lecturers.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment (CA) will be made up of the following assessment activities:

i Assignments (tutorials, quizzes, laboratory and field reports): 5%.

ii. Tests (at least 2 tests): 15%.

iii. Design project (oral presentation and design report): 30%.

2. End-of-semester examination (1 x 3-hour paper). 50%

Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain:
1. A minimum Continuous Assessment (CA) mark of 50%.

2. A minimum of 50% in the design project.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Effective and efficient supervision and monitoring of assighments, tests, and examination.
Weekly consultation hours.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. South African National Roads Agency (SANRAL). (2014). South African Pavement Engineering Manual, 2nd Edition, SANRA SOC
LTD, available at:
http://www.nra.co.za/live/content.php?Session_ID=al74daae18dc519c4d22747165c9ea3c&Category_ID=148.

2. CSIR Building and Construction Technology. (2005). Roads: Geometric Design and Layout Planning. Guidelines for Human

Settlement Planning and Design: The Red Book.
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3. TRH 3. (2007). Technical Recommendations for Highways: Surfacing Seals for Rural and Urban Roads, Draft TRH3, published by
the South African National Roads Agency Limited, Pretoria, 0001, South Africa. (ISBN O 7895 416 2). Available at:
http://www.nra.co.za/content/Blogin/04.pdf.

4, Yoder, E.J. and Witczak, N.Y. (1975). Principles of Pavement Design. 2nd Edition, John Wiley and Sons, Inc.
5. Huang, Y. (2004). Pavement Analysis and Design, 2nd Edition, Prentice Hall.
6. Garber, N.J. and Hoel, L.A. (2015). Traffic and Highway Engineering, 5th Edition [SI Edition], Cengage Learning.

Issue Date: September 2023
Next Revision: September 2028

Module Title: INDUSTRIAL TRAINING
Module Code 138011A
NQF Level 8
Notional Hours About 6 hours/day x 5 days/week) x 12 weeks = 360 hours.
Contact hours Six (6) hours/day or Twelve (12) weeks (Minimum 3 months
duration) preferably during June, July and August in Year 4 of Engineering.
Additional learning requirements None
NQF Credits Not assigned. This module must be done before graduation
(Co-requisites) (None)
Pre-requisite None
Semester Offered Any Break/Recess period

Module Purpose

The purpose of this module is to allow students to gain insight into the problems associated with the management and organisation of
engineering enterprises; to see the application of the theoretical studies in practice, to realise the importance of engineering judgement;
and to gain some appreciation of the duties and problems of the practicing Engineer.

Overarching Learning Outcome

Students should be able to design engineering systems, prepare and interpret engineering professional documentation.

Specific Learning Outcomes

On completing the module students should be able to:

1. Distinguish the roles of engineers and technologists in an industrial setting and identify the associated reporting channels.
Critically discuss the main technical operations, including inputs, processes and outputs, associated with a specific industry or
engineering operation.

3. Discuss the role of engineers in the management and organisation of engineering enterprises.
4, Discuss in detail the main technical activities undertaken during the attachment.
5. Prepare and interpret engineering profession documentation.

Module Content

During Industrial Attachment II, students will work under company supervision at the level of Engineer Trainee and will undertake at least
twelve weeks of attachment at an appropriate industry for hands-on practical training. Students will maintain a logbook of daily activities
and will be required to submit a comprehensive final report supported by appropriate engineering drawings, design concepts or process
charts for assessment at the beginning of the following semester. Students will be visited at their workplaces by their Lecturers at least once
during attachment.

Contribution to Exit Level Outcome

Engineering design (Course Outcomes 1 and 3).

Engineering methods, skills and tools, including information technology (Course Outcomes 2 and 4).
Professional and technical communication (Course Outcomes 2, 3 and 5).

Individual, team and multidisciplinary working (Course Outcomes 1, 3 and 5).

Engineering professionalism (Course Outcomes 1, 3 and 5).

Engineering management (Course Outcomes 3 and 5).
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Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Induction.

Job rotation.

Face-to-face consultation with supervisor.

Laboratory/workshop activities.

Mini projects.

Field/ site work.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
Company assessment: 10%.

Lecturer assessment: 10%.

Daily Logbook: 30%).

Final report: 25%.

Seminar presentation: 25%.
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Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of reports and evaluation forms.
2. Student evaluations.
3. Effective and efficient supervision and monitoring of reports and logbooks.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. Company profile, manuals, and personnel.
2. Design and analysis software.
3. Lecture notes and textbooks.

Issue Date: September 2023
Next Revision: September 2028

Year 4 Semester 2

Module Title: PROJECT MANAGEMENT
Module Code 13882IP

NQF Level 8

Notional Hours 120

Contact hours: 3 Lectures + 1 Tutorial / Week
Additional learning requirements Multi-disciplinary group project
NQF Credits 12

(Co-requisites) (13620IE Engineering Economics)
Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to teach students the fundamental project management principles and their application to engineering
projects.

Overarching Learning Outcome

Students should be able to manage various engineering projects.

Specific Learning Outcomes

On completing the module students should be able to:

Apply the principles of project management and project implementation.

Use the processes, tools and techniques of project management in an engineering context.

Manage medium- to large-scale engineering projects and community-based development projects.

Apply the concepts of closeout phases of the project life cycle.

Integrate and balance overall project management functions and the use of project management software.

Manage projects in multidisciplinary environments using techniques from economics, business management and project
management as an individual and as a member of a team.
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Module content

Basic principles of project management: Project management function; project management process; project integration; scope and time
frames; human resources; communication; procurement - including the Namibian Procurement Act; network scheduling; cost and risk
management. Identification and scheduling of project resources: resource allocation; project flow charts; critical path planning and reports
evaluation. Managing medium- to large-scale engineering and community-based development projects: inception to completion; general
conditions of contract for engineering works; Programme Evaluation and Review Technique (PERT); Critical Path Method (CPM); Issues of
staff selection and team management. Contract introduction: principles of contract formation. An Interdisciplinary team project: that gives
the students an opportunity to apply the principles and tools they have learnt. Computer laboratory demonstrations: use of project
management software.

Contribution to Exit Level Outcome

1. Engineering methods, skills and tools, including information technology (Course Outcomes 2, 3, 5 and 6).
2. Individual, team and multi-disciplinary working Course Outcome 6).
3. Engineering Management (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures (including guest lectures).

2 Tutorials.

3. Face-to-face consultations (wherever necessary).
4 Computer laboratory demonstrations.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities and an assessment of Exit Level Outcomes as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i Assignments (at least 4 assignments including case studies): 20%.

iil. Tests (at least 2 tests): 40%.

iii. Interdisciplinary team/group project plus presentation before a panel:

a) Group project presentation: 20%.
b) Group project report: 20%.
2. Assessment of Exit Level Outcomes 8 and 11.

ECN Exit Level Outcome 8 - INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to work effectively as individuals, in teams and in multidisciplinary environments. The
group project presentation and group project report should show evidence of the ability of the student to work effectively as an individual
by identifying and focusing on objectives, working strategically, executing tasks effectively and delivering completed work on time; to work
effective as a team by making individual contribution to team activity, performing critical functions and delivering work on time, enhancing
the work of fellow team members while benefiting from their support and communicating effectively with team members; to work in a
multidisciplinary environment by acquiring a working knowledge of the disciplines of co-workers, using a systems approach to tackle
engineering problems and communicating across disciplinary boundaries.

ii)) What constitute satisfactory performance?

After consideration of the group project presentation and group project report, and with reference to evidence showing the ability of the
student to work as an individual, in teams and in multidisciplinary environments, the lecturer will complete an assessment form to indicate
whether the student has demonstrated evidence of “Individual, Team and Multidisciplinary Working” in a manner that is considered “not
satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a minimum of 50% of the total mark allocation for
the group project presentation and group project report before being declared to have met the requirement of this competency
satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
A student will be required to resubmit a revised project report within a specific timeframe as determined by the department. If the
performance requirements stipulated above are not met, the student will be deemed to have failed the course.

ECN Exit Level Outcome 11 - ENGINEERING MANAGEMENT

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate knowledge and understanding of engineering management principles and economic decision-making.
The tests and assignments given should clearly show evidence of the student’s knowledge and understanding of engineering project
management principles and economic decision-making using the basic principles of economics, business management and project
management in a multidisciplinary environment and to perform a techno-economic analysis.

ii) What constitute satisfactory performance?

After the consideration of the tests and assignments, and with reference to evidence showing the ability to use the basic principles and
knowledge of economics, business management and project management to bear on engineering practice, the lecturer will complete an
assessment form to indicate whether the student has demonstrated evidence of “Engineering Management” in a manner that is considered:
“not satisfactory”, “satisfactory” or excellent. In addition, the student is expected to obtain a minimum of 50% of the total mark allocation
for the tests and assignments before being declared to have met the requirement of this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

A student will be given a supplementary test and assignment within a specific timeframe as determined by the department. If the
performance requirements stipulated above are not met, the student will be deemed to have failed the course.

Criteria for passing the module

To pass this module a student should obtain a minimum average Continuous Assessment (CA) mark of 50% and also meet the requirement
of ECN Exit Level Outcome 8 and 11 assessed in the group project presentation and submitted group project report.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and test scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests and projects.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

Uher, T.E. (2003). Programming and Scheduling Techniques, UNSW Press.

PMI. (2006). The Standard for Program Management, Project Management Institute.

Kerzner, H. (2001). Project Management: A Systems Approach to Planning, Scheduling and Controlling, 7th Edition.

Klastorin, T. and Mitchell, G. (2020). Project Management: A Risk-Management Approach. 1st Edition, SAGE Publications, Inc.
Goetsch, D. (2013). Project Management for Engineering and Technology. 1st Edition, Pearson.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: CIVIL ENGINEERING DESIGN PROJECT

Module Code 13872VD

NQF Level 8

Notional Hours 260

Contact hours 16 hours of contact time (including consultation and seminar presentation) + 244
hours of independent learning

Additional learning requirements None

NQF Credits 26

(Co-requisites) (All third-year modules)

Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to provide students with opportunities to exercise and demonstrate their ability to co-ordinate their
knowledge, experience and judgment in addressing major design projects and presenting their proposed solutions in a concise technical
manner.

Overarching Learning Outcome

Students should be able to design engineering components, assemblies and/or systems creatively and innovatively, develop a design project
plan making the best use of information technology, identify resources required to complete project milestones and to produce professional
engineering drawings and a technical report.

Specific Learning Outcomes

On completing the module students should be able to:

1. Identify, analyse and define a convergent/divergent Engineering problem that can be solved using Engineering knowledge and
skills.

2. Formulate possible design approaches to the solution of the defined Engineering problem.

3. Perform techno-economic analyses to evaluate alternative solutions and select best solution.

4, Design (procedural and non-procedural), synthesise and optimised a system prototype based on the selected solution using
necessary information and applicable Engineering knowledge, skills and tools, showing elements of creativity/innovation.

5. Assess sustainability, benefits and impacts of the design: ergonomics, social, legal, health, safety, and environmental.

6. Develop a design project plan and identify resources required to complete project milestones.

7. Present technical designs accompanied with detailed analysis, calculations, manual and/or prototype/model of the possible

solutions(s) or source codes and any other relevant information in an appropriate form.

Module Content

Problem Identification: Open-ended engineering problem identification; Problem and proposed solution communication. Design Solution
Reporting: Design concepts; Specifications; Requirements; Hand calculations, software output manual and/or computer generated
engineering drawings or computer source codes consistent with professional engineering practice; Implementation process; Risk
assessment; Project timeline and milestones (Gantt chart); Bill of quantities.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 4 and 6).

2. Application of scientific and engineering knowledge (Course Outcomes 2, 3 and 4).
3. Engineering design (Course Outcomes 2, 4 and 6).

4. Investigations, experiments and data analysis (Course Outcomes 2, 3 and 6).

5. Engineering methods, skills and tools, including information technology (Course Outcomes 2 and 4).
6. Professional and technical communication (Course Outcome 7).

7. Sustainability and impact engineering activity (Course Outcomes 3 and 5).

8. Individual, team and multidisciplinary working (Course Outcomes 4 and 6).

9. Independent learning ability (Course Outcomes 2 and 6).

10. Engineering professionalism (Course Outcomes 4 and 7).

11. Engineering management (Course Outcomes 4 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Face-to-face consultations (on a fortnight basis).
2. Computer simulations and/or building prototypes — depending on nature of project.
3. Self-study.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities and an assessment of Exit Level Outcomes as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i One oral presentation (Progress): 20%.

iil. Final seminar presentation of design: 30%.

jii. Final design report: 50%.

2. Assessment of Exit Level Outcomes 1, 3 and 6.

ECN Exit Level Outcome 1 - PROBLEM SOLVING

i) Where and how is this exit outcome assessed?

Students are expected to competently identify, formulate, analyse and solve complex engineering problems creatively and innovatively. The
final design report should show evidence of the student’s ability to identify, analyse and formulate the design problem to satisfy user needs
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and identify criteria for acceptable solution; identify necessary requirements and applicable skills relevant to the problem; evaluate
alternatives and preferred solutions and exercise judgment through a morphological chart - where independent design characteristics are
listed in a chart and different engineering solutions are proposed for each solution; formulate and present the solution in an appropriate
form.

ii)) What constitute satisfactory performance?

After consideration of the section of the final design report that deals with problem solving, and with reference to the morphological chart,
the supervisor will complete an assessment form to indicate whether the student has demonstrated evidence in “Problem Solving” in a
manner that is considered: “not satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a minimum of 50%
of the average scores by the examiners in the section dealing with “Problem Solving” in the submitted final design report before being

declared to have met the requirement of this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
If this specific ELO only is missed, the student will be required to resubmit a revised report within a specific timeframe as determined by the
department. If the performance requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN Exit Level Outcome 3 - ENGINEERING DESIGN

i) Where and how is this exit outcome assessed?

Students are expected to show the ability to competently perform creative, procedural and non-procedural design and synthesis of
components, systems, engineering works, products or processes. The final design report should show evidence of the student’s ability to
use applicable standards, codes of practice and legislation; plan and manage the design process by being able to focus on important issues
and recognise and deal with constraints; acquire and evaluate the requisite knowledge, information and resources, apply correct principles,
evaluate and use design tools; perform design tasks including analysis, quantitative modelling and optimisation.

ii) What constitute satisfactory performance?

After consideration of the section of the final design report that deals with engineering design and with reference to the design process, the
supervisor will complete an assessment form to indicate whether the student has demonstrated evidence in “Engineering Design” in a
manner that is considered: “not satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a minimum of 50%
of the average scores by the examiners in the section dealing with “Engineering Design” in the submitted final design report before being

declared to have met the requirement for this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
If this specific ELO only is missed, the student will be required to resubmit a revised report within a specific timeframe as determined by the
department. If the performance requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN Exit Level Outcome 6 - PROFESSIONAL AND TECHNICAL COMMUNICATION

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate the ability to effectively communicate the design logic and information orally and in writing, with
engineering audiences and the community at large. The final design report should show evidence of the student’s ability to use appropriate
structure, style and graphical support as well as applying methods of providing information for use by others involved in an engineering
activity. The final oral presentation of the design should demonstrate effective oral communication with engineering audiences and the
community at large.

ii) What constitute satisfactory performance?

After consideration of the section of the final research report and the final oral presentation of research report that deals with Professional
and Technical Communication, and with reference to oral and written communication, the supervisor will complete an assessment form to
indicate whether the student has demonstrated evidence in “Professional and Technical Communication” in a manner that is considered:
“not satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a minimum of 50% of the average scores by
the examiners in the section dealing with “Professional and Technical Communication” in the submitted final project report before being

declared to have met the requirement of this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

If this particular ELO only is missed, the student will be required to resubmit a revised design project report within a timeframe as determined
by the department. If the performance requirements as stipulated above are not met, the student will be considered to have failed the
course.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% oral and seminar presentations and 50% design project report.
3. The student should also receive a pass in all the Exit Level Outcomes being assessed in the module.

Learning and Teaching Enhancement Strategies

Monitoring of student progress by supervisor every fortnight.

Internal and external moderation of design project reports.

Student evaluations.

Regular review of project-related constraints/design variables and scope.
Effective and efficient supervision and monitoring of design projects and reports.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
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3. Implement a bi-semester course evaluation to be administered through a google survey.
Prescribed Learning Resources

1. Leong, E.-C., Heah, C.L.-H. and Ong, K.K.W Guide to Research Projects for Engineering Students: Planning, Writing and Presenting.
CRC Press.

2. Codes of Practice - depending on the type and nature of project.

3. CSIR Building and Construction Technology. (2005). Guidelines for Human Settlement Planning and Design: The Red Book.

Issue Date: September 2023
Next Revision: September 2028

Module Title: RESEARCH PROJECT

Module Code 13872VR

NQF Level 8

Notional Hours 220

Contact hours 14 hours of contact time (including consultation and seminar presentation) + 186
hours of independent learning

Additional learning requirements None

NQF Credits 22

(Co-requisites) (All third-year modules)

Pre-requisite None

Semester Offered 2

Module Purpose

This is a project of investigative nature carried out either as an individual or as a member of a small team, involving research, literature
search, data collection, analysis and presentation. The presentation, in the form of a dissertation, is expected to include necessary technical
information and to be in accordance with relevant codes of practice.

Overarching Learning Outcome

Students should be able to undertake an NQF level 8 engineering research project, present the research - orally and using audio-visual means
- to a technical audience and prepare a research project report.

Specific Learning Outcomes

On completing the module students should be able to:

Solve an engineering research problem in an organised and systematic manner.

Application of scientific and engineering knowledge to engineering research.

Formulate objectives, hypothesis/research questions necessary to guide a specific research investigation.

Conduct a critical literature review on a given research topic.

Design appropriate research methodologies.

Apply relevant data analysis strategies and/or use statistical data analysis.

Present results in a logical and comprehensive manner.

Synthesise results, draw conclusions and recommendations in a manner that addresses objectives and research findings.
Use different citation styles and various bibliography management tools.

Compile references according to different referencing styles and produce honours level research reports.
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Module Content
Research Procedure: Introduction; Literature review; Methodology; Data analysis; Results and discussion; Conclusion and recommendations.

Contribution to Exit Level Outcome

Problem solving (Course Outcome 1).

Application of scientific and engineering knowledge (Course Outcomes 2, 3 and 4).
Investigations, experiments and data analysis (Course Outcomes 5, 6, 7 and 8).

Engineering methods, skills and tools, including information technology (Course Outcome 6).
Independent learning ability (Course Outcomes 1, 2, 3,4, 5, 6, 7, 8, 9 and 10).

Engineering professionalism (Course Outcomes 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10).
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Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Face-to-face consultations (on a fortnight basis).
2. Laboratory experiments and/or computer simulations — depending on nature of project.
3. Self-study.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities and an assessment of Exit Level Outcomes as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i. Proposal presentation: 20%.

ii. Final seminar presentation: 30%.

jii. Final research project report: 50%.

2. Assessment of Exit Level Outcomes 4 and 9.

ECN Exit Level Outcome 4 - INVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS
i) Where and how is this exit outcome assessed?

107



Students are expected to demonstrate competence in the design and conduction of investigations and experiments. The final research
report should contain the student’s ability to plan and conduct investigations and experiments using appropriate equipment as well as
analyse, interpret and derive information from data.

ii)) What constitute satisfactory performance?

After consideration of the section of the final research report that deals with Investigations, Experiments and Data Analysis, and with
reference to the planning and conduction of the investigation and experiments as well as analysis, interpretation of results, the supervisor
will complete an assessment form to indicate whether the student has demonstrated evidence in “Investigations, Experiments and Data
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Analysis” in a manner that is considered: “not satisfactory”, “satisfactory” or “excellent”.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

If this specific ELO only is missed, the student will be required to resubmit a revised research project report within a timeframe as determined
by the department. If the performance requirements as stipulated above are not met, the student will be considered to have failed the
course.

ECN Exit Level Outcome 9 - INDEPENDENT LEARNING ABILITY

i) Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to engage in independent learning through well-developed learning skills. This will be
assessed through the research proposal, the final research project report and oral presentations in a way that allows evidence of the
student’s ability to engage in independent learning through well-developed learning skills showing the ability of the student to keep abreast
with up-to-date tools, techniques and developments in engineering and technology as well as the need to access, comprehend and apply
knowledge acquired outside formal instruction.

iii) What constitute satisfactory performance?

The lecturer will complete an assessment form to indicate whether the student has demonstrated evidence of “Independent Learning
Ability” in a manner that is considered: “not satisfactory”, “satisfactory” or “excellent”. In addition, the student is expected to obtain a
minimum of 50% of the average scores by the examiners in the section dealing with “Independent Learning Ability” in the submitted final

research project report before being declared to have met the requirement of this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

If this specific ELO only is missed, the student will be required to resubmit a revised research project report within a timeframe as determined
by the department. If the performance requirements as stipulated above are not met, the student will be considered to have failed the
course.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% oral seminar presentations and 50% final research project report.
3. The student should also receive a pass in all the Exit Level Outcomes being assessed in the module.

Learning and Teaching Enhancement Strategies

Monitoring of student progress by supervisor every fortnight.

Internal and external moderation of research project reports.

Student evaluations.

Regular review of research projects.

Effective and efficient supervision and monitoring of research projects and reports.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. Leong, E.-C., Heah, C.L.-H. and Ong, K.K.W. Guide to Research Projects for Engineering Students: Planning, Writing and Presenting.
CRC Press.
2. UNAM Faculty of Engineering and Information Technology guidelines for research projects and research project reports.

Issue Date: September 2023
Next Revision: September 2028

Module Title: ENGINEERING ETHICS AND PRACTICE
Module Code 13862IE

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (None)

Pre-requisite None

Semester Offered 2
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Module Purpose

The purpose of this module is to introduce engineering students to the concepts, theory and practice of Engineering Law and Ethics.
Overarching Learning Outcome

Students should be able to practice professionalism, ethics and apply contract law as engineers.

Specific Learning Outcomes

On completing the module students should be able to:

1. Discuss key features of the Namibia Engineering Profession Act, (Act 18 of 1986), as amended in 1991, with respect to engineering
practice.

Demonstrate an understanding of professional responsibility.

Develop critical thinking skills and professional judgement.

Discuss the Statement of Ethical Principles for engineering professionals.

Identify the four ethical elements in decision making and resolve problems arising from questionable practice.

Develop a professional ethical identity to carry forward in their working life.
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Module Content

Engineering as profession: the conduct of a professional engineer (openness, fairness, honesty and integrity); Respect for life, law, the
environment and public good; Accuracy and rigour. Engineering Ethics: Ethics in engineering. Professional Ethics: Engineering as a social
experimentation; Engineers responsibility for safety; Role of engineers, managers, consultants; Rights of engineers; Moral reasoning and
ethical theories; Responsibility to employers; Global issues and concerns. Professional Codes of Ethics: Engineering Profession Act, 1986 (Act
18 of 1986) and Engineering Associations. The Engineer as a global citizen. Leadership. Construction Contract Law: Sources of laws regulating
engineers including the legislative, judicial and regulatory; Contract parties; Contract forms and purposes; Effect of illegality performance
and breach; Intentional torts and principles of liability; Negligence and strict liability; Insurance and bonds. Contract of Conditions: FIDIC
conditions of contract; The legal framework; Contract management and administration; New engineering contract and professional
consultancy.

Contribution to Exit Level Outcome
Engineering Professionalism (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Case studies.
3. Face-to-face consultations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities and an assessment of an Exit Level Outcome as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

i Assignments (at least 3 assignments): 40%.

ii. Tests (at least 2 tests): 60%.

2. Assessment of Exit Level Outcome 10.

ECN Exit Level Outcome 10 - ENGINEERING PROFESSIONALISM

i) Where and how is this exit outcome assessed?

The student is expected to obtain a minimum average continuous assessment mark of 50% in order to meet the requirement of ECN Exit
Level Outcome 10 which is assessed through assignments, reports and tests. Students further are expected to demonstrate critical
awareness of the need to act professionally and ethically and to exercise judgment and take responsibility within their limits of competence.

ii) What constitute satisfactory performance?

After consideration of the reports, tests and assignments, and with reference to evidence of showing awareness of the need to act
professionally and ethically and to exercise judgment within their limits of competence, the lecturer will complete an assessment form to
indicate whether the student has demonstrated evidence of “Engineering Professionalism” in a manner that is considered: “not satisfactory”,
“satisfactory” or “excellent”. The students are expected to obtain a minimum continuous assessment average mark of 50% before being
declared to have met the requirement of this competency satisfactorily.

iiii) What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
If the performance requirements as stipulated above are not met, the student will be considered to have failed and will have to repeat the
course.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The student should also receive a pass in the Exit Level Outcome being assessed in the module.

Learning and Teaching Enhancement Strategies

Internal and external moderation of tests scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments and tests.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a google survey.

Prescribed Learning Resources

1. Royal Academy of Engineering. Engineering Ethics; Statement of Ethical Principles. Available at:
https://www.raeng.org.uk/policy/supporting-the-profession/engineering-ethics-and-philosophy/ethics.

2. ABET Code of Ethics of Engineers (Accreditation Board for Engineering and Technology, Inc.). Available at:
http://sites.bsyse.wsu.edu/pitts/be120/Handouts/codes/abet.htm.

3. FIDIC. (2017). Conditions of Contract for Construction for Building and Engineering Works Designed by the Employer, FIDIC.

4, Milligan, M.K.J. Ethics in International Engineering Education. International Engineering Alliance: https://www.cti-

commission.fr/wp-content/uploads/2016/07/abet pres to asee intl forum 1.pdf.

Issue Date: September 2023
Next Revision: September 2028
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8.1 CURRICULUM FOR THE DEGREE BACHELOR OF SCIENCE IN ELECTRONICS AND
COMPUTER ENGINEERING (HONOURS) — EXTENDED

8.2 DEGREE NAME: BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS)
EXTENDED 32BHCX

8.3AIM

The curriculum for the degree of BSc in Electronics and Computer Engineering (Honours)-extended aims at producing multidiscipline
Graduate Engineers with knowledge and skills in electronics and computer Engineering, and who can competently work in the design,
production and service of electronics and computer hardware, as well as in the information and communication technology industry, thus
providing the potential for further professional training towards the requirements for registration as Professional Engineers. The programme
is designed with the objective of meeting the national and regional needs for education in Electronics and Computer Engineering. The
programme offers students a complementary and multidisciplinary approach to studying the broad area of Electronics and Computer
Engineering through modules covering Engineering Sciences, Mathematical Sciences, Basic Sciences, Computing and Information
Technologies.

8.4 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Electronics and Computer Engineering (Honours)-extended runs over five (5)
academic years, which are made up of a total of ten (10) main semesters and two core semesters. A semester consists of 14 weeks of
lectures plus 2 weeks of university examinations. Year 1 and Year 2 of study are common to all Engineering disciplines. In Years 3 to 5,
students take discipline-specific modules and a few common modules. There are no taught modules in Semester X since this semester is
fully dedicated to Research and Design Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28 hours of
Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2) Written
Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHCX) BSc IN ELECTRONICS AND COMPUTER ENGINEERING HONOURS — EXTENDED 132 CREDITS

|

Core Skills Portfolio U3403FS 5 None

Core Academic Literacy | U3583AL 5 None

Core Introduction to 'Elect.rlcal, Electronics and 135007 5 None
Computer | Engineering 6

Core Digital Literacy U3583DD 5 8 None

Core National and Global Citizenship U3420CN 5 2 None

Total credits Core Semester BSc Electronics and Computer Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Mathematics support | 13401MS 4 0 None
1 Physics for Engineers | 13581NP 5 12 None
1 Physics for Engineers Support | 13421PS 4 0 None
1 Chemistry for Engineers 13511NC 5 16 None
1 Chemistry for Engineers Support 13441CS 4 0 None
Total credits Core Semester BSc Electronics and Computer Engineering a4

2 Engineering Mathematics Il 13582IM 5 12 (135111M)
2 Engineering Mathematics support Il 13402MS 4 0 None

2 Physics for Engineers Il 13582NP 5 12 I13581NP
2 Physics for Engineers Support Il 13422PS 4 0 None
Total credits 2"! Semester BSc Electronics and Computer Engineering 24

YEAR 2 OF (32BHCX) BSc IN ELECTRONICS AND COMPUTER ENGINEERING HONOURS — EXTENDED 136 CREDITS

|

Core Academic Literacy Il U3683AL 8 U3583AL
Core Engineering Entrepreneurship 13620IE 8 None
Core Workshop Practice 136401W 8 None
Total credits Core Semester BSc Electronics and Computer Engineering 24

1 Engineering Drawing 13530I1D 5 16 None

1 Computing Fundamentals 13581CC 5 12 None

1 Engineering Economics 13661IE 6 8 None

1 Engineering Mathematics Il 13611IM 6 16 (135121M) 13511IM
Total credits 1%t Semester BSc Electronics and Computer Engineering 52
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2 Materials Science 135921S 5 12 None

2 Engineering Mathematics IV 13612IM 6 16 13512IM, 13611IM
2 Fundamentals of Electrical Engineering 13522EE 5 8 13511IM

2 Engineering Mechanics | 13582NM 5 12 (13581NP)

2 Statistics for Engineers 13582IS 5 12 13511IM

Total credits 2" Semester Electronics and Computer Engineering 60

YEAR 3 OF (32BHCX) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) — EXTENDED 104 CREDITS

1 Computer Programming | 13691CP | 6 12 (13551CC)
1 Electric Circuit Analysis | 13681EC | 6 12 13502EE
1 Analogue Electronics | 13691CA | 6 12 13502EE
1 Computer Networks 13621CN | 6 8 (13511CC)
Total credits 1t Semester BSc Electronics and Computer Engineering 44
| SEMESTER [MODULE [ CODE [ NQFLEVEL | NQF CREDITS | PRE and CO-REQUISITE |

2 Computer Programming Il 13692CP | 6 12 (13631CP)
2 Electric Circuit Analysis Il 13692EC | 6 12 (13631EC)
2 Digital Electronics 13632CD | 6 16 (13631CA)
2 Signals and Systems 13692CS | 6 12 (136111M)
2 Measurements and Instrumentation | 13622Cl 6 8 13502EE)
Total credits 2" Semester BSc Electronics and Computer Engineering 60

YEAR 4 OF (32BHCX) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) — EXTENDED 140 CREDITS

1 Microprocessor Systems 13721CM | 7 8 (13632CD)
1 Machine Learning 13791CM 7 12 (136111M)/13631CP
1 Applied Electromagnetics 13781CE 7 12 (SPHY3512)/ 13612IM
1 Analogue Electronics Il 13781CA 7 12 13631CA
1 Database Systems 13791CD 7 12 13652CP
1 Analogue and Digital Communication 13711CA 7 16 (13612CS , 135521S
Total credits 1%t Semester BSc Electronics and Computer Engineering 72
[SEMESTER [MODULE [ CODE | NQFLEVEL | NQFCREDITS | PRE and CO-REQUISITE |
2 Technical Writing 13762VW | 7 8 (U3683AL)
2 Microcontroller Architecture and Programming 13742CM | 7 8
2 RF and Microwave Engineering 13782CM | 7 12 (13735CE)
2 Electronic Products Development 13762CD 7 8
2 Operating Systems 13792CO 7 12 13631CP
2 Control Engineering 13832EC 8 16 (136111M)
Total credits 2" Semester BSc Electronics and Computer Engineering 76

YEAR 5 OF (32BHCX) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) — EXTENDED 144 CREDITS

1 Industrial training 13801IA 8 None
1 Research Methods & Experimental Design | 13821IR 8 8 135521S
1 Embedded Systems and Robotics 13851CS 8 16 (13771CM)
1 Wireless Communication 13881CW | 8 12 13711CA
1 Digital Signal Processing 13831CD 8 16 13612CS
1 Computer Software Engineering 13891CS 8 12 (13652CP)
Total credits 1% Semester BSc Electronics and Computer Engineering 68
| SEMESTER [ MODULE [ CODE [ NQFLEVEL | NQF CREDITS | PRE and CO-REQUISITE |
2 Project Management 13882IP 8 12 13601IE
2 Engineering Ethics and Practice 13862IE 8 8 NONE
2 Research Project 13872ER | 8 22 (ALL 3%° YEAR MODULES)
2 Design Project 13872ED | 8 26 (ALL 3%° YEAR MODULES)
Total credits 2" Semester BSc Electronics and Computer Engineering 68

TOTAL CREDITS FOR THE BSc IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) EXTENDED 596
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8.5 CURRICULUM FOR THE DEGREE BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING
(HONOURS)

8.6 DEGREE NAME: BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) 32BHCI

8.7 AIM

The curriculum for the degree of BSc in Electronics and Computer Engineering (Honours) aims at producing multidiscipline Graduate
Engineers with knowledge and skills in electronics and computer Engineering, and who can competently work in the design, production
and service of electronics and computer hardware, as well as in the information and communication technology industry, thus providing the
potential for further professional training towards the requirements for registration as Professional Engineers. The programme is designed
with the objective of meeting the national and regional needs for education in Electronics and Computer Engineering. The programme offers
students a complementary and multidisciplinary approach to studying the broad area of Electronics and Computer Engineering through
modules covering Engineering Sciences, Mathematical Sciences, Basic Sciences, Computing and Information Technologies.

8.8 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Electrical Engineering (Honours) runs over four (4) academic years, which are made
up of a total of eight (8) semesters. A semester consists of 14 weeks of lectures plus 2 weeks of university examinations. Year 1 of study
(semester CORE, I and Il) is common to all Engineering disciplines. In Years 2 to 4 (semesters Ill must do at least two (2) Written to VIII),
students take discipline-specific modules and a few common modules. There are no taught modules in Semester VIl since this semester is
fully dedicated to Research and Design Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28 hours of
Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2) Written
Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING — 164 CREDITS

Core Skills Portfolio U3403FS 5 0 None

Core Academic Literacy | U3583AL 5 8 None

Core Introduction to Electrical, | 13500EC 5 6 None
Electronics

Core Digital Literacy U3583DD 5 8 None

Core National and Global Citizenship U3420CN 5 2 None

Total credits Core Semester BSc Electronics and Computer Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Drawing 13530I1D 5 16 None
1 Physics for Engineers | 13581NP 5 12 None
1 Computing Fundamentals 13581CC 5 12 None
1 Chemistry for Engineers 13511NC 5 16 None
Total credits 1t Semester BSc Electronics and Computer Engineering 72

\

2 Engineering Mathematics Il 13582IM 12 (135111M)
2 Physics for Engineers Il 13582NP 5 12 (13521NP)
2 Fun'dame.ntals of Electrical 13522EE 5 3 (135111M)
Engineering

2 Materials Science 13592IS 5 12 None

2 Engineering Mechanics | 13582NM 5 12 (13581NP)
2 Statistics for Engineers 13582IS 5 12 (135111M)
Total credits 2"! Semester BSc Electronics and Computer Engineering 68

YEAR 2 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING — 168 CREDITS

Core

Academic Literacy Il

U3683AL

|

U3583AL

Core Engineering Entrepreneurship 136201E 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Electronics and Computer Engineering 24

1 . . . (135121M)
Engineering Mathematics IlI 13611IM 6 16 135111M

1 Engineering Economics 13661IE 6 8 None

1 Computer Programming | 13691CP 6 12 (13551CC)

1 Electric Circuit Analysis | 13681EC 6 12 (13522EE)

1 Computer Networks 13621CN 6 8 (13581CC)
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1

| Analogue Electronics |

| 13691CA

[ 6

12

(13522EE)

Total credits 1%t Semester BSc Electronics and Computer Engineering

68

2 o . (13611IM)
Engineering Mathematics IV 13612IM 6 16 13512IM
2 Computer Programming Il 13692CP 6 12 (13691CP)
2 Electric Circuit Analysis Il 13692EC 6 12 (13651EC)
2 Digital Electronics 13632CD 6 16 (13522EE)
2 Signals and Systems 13692CS 6 12 (135121M)
2 Measurements and | 365001 6 8 (13522EE)
Instrumentation
Total credits 2" Semester BSc Electronics and Computer Engineering 76

YEAR 3 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING — 136 CREDITS

1 Microprocessor Systems 13721CM 7 8 (13632CD)

1 Machine Learning 13791CM 7 12 (136111M)

1 Applied Electromagnetics 13781CE 7 12 (13582NP)

1 Analogue Electronics Il 13781CA 7 12 (13691CA)

1 Electronic Product Development 13761CD 7 8 13781CA

1 Analogue and Digital | 13711CA 7 16 (13692CS), (13582IS)
Communication

Total credits 1% Semester BSc Electronics and Computer Engineering 72

2 Technical Writing 13762VW 7 8 U3683AL
2 M|crocontr.oller Architecture and 13742CM 7 3 (13721CM)
Programming

2 RF and Microwave Engineering 13782CM 7 12 (13781CE)
2 Database Systems (13791CD) 7 12 (13692CP)
2 Operating Systems 13792CO 7 12 (13691CP)
2 Control Engineering 13832EC 8 16 (136111M)
Total credits 2" Semester BSc Electronics and Computer Engineering 64

YEAR 4 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING - 132 Credits

Resea.rch Mgthods & 13821IR 3 3 (135821S)
Experimental Design
1 Embe(.:lded Systems and 13851CE 3 16 13742CM
Robotics
1 Wireless Communication 13881CW 8 12 13711CA
1 Digital Signal Processing 13831CD 8 16 13692CS
! Computer Software |\ 3g91¢s 8 12 (13692CP)
Engineering
1 Industrial Training 13801IA 8 - None
Total credits 1st Semester BSc Electronics and Computer Engineering 64

2 Project Management 138821P 8 12 (13661IE)
2 Engineering Ethics and Practice | 13862IE 8 8 None
lor2 Research Project 13872CR 8 22 (All third-year module)
Design Project 13872CD 26 (Al third-year
modules)
Total credits 2" Semester BSc Electronics and Computer Engineering 68
TOTAL CREDITS FOR THE BSc IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS) 600
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8.5 DETAILED COURSE CONTENT FOR BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING
(HONOURS)

8.5.1 YEAR 1 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER
ENGINEERING

8.5.1.1 YEAR 1 SEMESTER CORE

Module Title: SKILLS PORTFOLIO
Module Code U3403FS

NQF Level 5

Notional Hours N/A

Contact hours N/A

Additional learning requirements None

NQF Credits 0

Prerequisite None

Semester Offered Core

Module Purpose

The purpose of this module is to determine, develop and maintain individual students’ academic motivation, needs and strengths for
effective learning ensuring academic success.

Overarching Learning Outcome

Apply skills relevant to their academic journey at the University in terms of successful attainment of professional and personal goals.
Specific Learning Outcomes

On completing the module students should be able to:

1. Apply motivational theories to demonstrate positive attitudes in their professional and academic life.

2. Identify and manage needs and factors that may negatively impact their academic work including the design of action plans to
motivate and guide them.

3. Identify and make use of the different learning styles to promote learning in a more efficient manner using various study methods
and skills.

4, Manage time effectively

5. Design and make use of various test taking and examination preparation strategies.

6. Identify and use tools to improve and maintain Mental Health and wellbeing.

7. Apply the dynamics of interpersonal communication.

8. Manage their finances.

9. Identify violence as a social problem in the Namibian context to manage and prevent the occurrence thereof in their life.

10. Recognize the importance of skills training and upgrading in career planning and development to improve their classroom
experiences.

11. Create a career plan, set clear, realistic and attainable career goals and engage in activities to enhance their CVs.

Module Content

UNIT 1: Academic Planning and Goal Setting

Individual Needs and Values; Steps in Reaching a Personal Vision; Proactive Approach Towards Learning; Self-Regulated Learning; Personal
and Academic Goal Setting; Receptiveness to Learning; Exploring Self-Development and Self- Awareness.

UNIT 2: Attitude and Motivation

Understanding Motivation; Personal Attitudes, Behaviours and Interests; Self-Reflective Process; Approaches to Dealing with Negative
Factors; Class Attendance and Participation; Procrastination; Self-Reliance; Discipline; Accountability; Healthy Habits.

UNIT 3: Learning styles

Understanding Personal Approaches to Learning; Dynamics of The Learning Process; Learning Styles and Strategies.

UNIT 4: Study Methods and Skills

Study Habits and Strategies; Learning Styles and Techniques; Effective Study Methods and Skills; Note Taking; Memory and Reading Skills;
Critical Thinking.

UNIT 5: Time Management

Effective Time Management; Planning; Decision-making; Prioritization; Setting Boundaries; Time for Self — care; Procrastination.

UNIT 6: Assessment Preparation

In class exercise; Test and Examination preparation; Organizing academic workload; Setting daily study goals; Staying physically active; Study
groups.

UNIT 7: Mental well-being

Understanding mental health; Signs and indicators of poor mental health; commonly experienced mental health challenges; psychosocial
stressors; Seeking professional help; Coping strategies.

UNIT 8: Interpersonal Communication

Effective Communication Skills; Verbal and Non-Verbal Communication; Listening Skills; Problem Solving; Assertiveness; Negotiation Skills;
Practicing Empathy in Communication; Self-Confidence; Receptiveness to Feedback; Building Trust; Teamwork; Leadership; Public Speaking
Skills.

UNIT 9: Financial matters and management

Financial Literacy; Budgeting; Available Finance Options and Assistance; Managing Financial Resources.

UNIT 10: Student Violence

Types of Violence; Individual Roles in Violence; Myths, Forms; Consequences of Violence; Prevention Measures; Seeking for Help.

UNIT 11: Career Planning and Development

Defining and Selecting Career Goals; Career Exploring Different Strategies; Soft Skills Training.
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Learning and Teaching Strategies/Activities
The course will be facilitated through, but not limited to, the following learning activities:

3 Online teaching: Self-study on theoretical foundations and concepts of the Skills Portfolio module
3 Discussion forums (peer review): reflecting on own contexts, experiences and sharing perspectives
. Inquiry: carrying out research to explore and understand scenarios and problems relating to self

3 Portfolio writing: writing reflective learning journals related to the Skills Portfolio module

Student Assessment Strategies
. 100% continuous assessment
. Reflective journal on each unit (portfolio)

Learning and Teaching Enhancement Strategies
. Student — lecturer evaluations, conducted twice a year
. Moderation of assessment tools

Learning Resources

[1] Feldman, R. S. and Chick, S. (2005) Power learning: Strategies for Success in Higher Education and Life. Toronto: Mc Graw-Hill Ryerson
Limited.

[2] Light, R. J. (2001). Making the most out of College: Students Speak their Minds. Cambridge, Mass: Harvard University Press.

[3] Tracy, E. (2002). The student’s guide to exam success. Philadelphia: Open University Press

[4] Toft, D. (2005). Mastering Student Guide to Academic Success. Boston: Houghton Mifflin Company.

Issue Date: September 2023
Next Revision: September 2028

Module Title: ACADEMIC LITERACY | (First year students with NSSCO A, B, C and NSSAS a, b, c, d in English 1st and 2nd language).

Module Code U3583AL

NQF Level 5

Notional Hours 80

Contact hours Core Semester: 2 Lectures + 1 Tutorial / Week.
Semester 1: 2 Lectures / Week.

Semester 2: 2 Lectures / Week.

Additional learning requirements None

NQF Credits 8

(Co-requisites)/ Pre-requisite (None)

Semester Offered 0,1and 2

Module Purpose

The purpose of this module is to introduce students to academic literacy practices in a university setting.

Overarching Learning Outcome

Students should be able to apply the skills learnt from this module to enable them to cope with academic reading, listening, speaking and
writing demands at the university level.

Specific Learning Outcomes

On completing the module students should be able to:

Compose an academic essay.

Apply appropriate study skills in academic meaning systems.

Practice academic integrity to avoid plagiarism.

Apply features of academic writing and other academic conventions in own writing.
Use patterns of text organisation to academic writing.

Edit and proofread own and others’ work.

Summarise main ideas or relevant parts of texts.

Read and critique academic texts.

Apply appropriate reading comprehension strategies.

Illustrate the correct use of academic register in speaking and writing.

Use information from listening materials to complete writing and speaking tasks.
Participate in oral presentations on academic subjects using technology.
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Module Content
The module will cover study skills, reading, listening, speaking, writing, referencing, language usage and text organisation.

Contribution to Exit Level Outcome
Professional and technical communication (Course Outcomes 1 - 12).

Learning and Teaching Strategies/Activities

1. The module will be facilitated through the following teaching and learning activities:
2 Blended Lectures: comprising face-to-face and online.

3. Face-to-face consultations.

4 Tutorials.
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5. Oral presentations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA).

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

VAW R

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.
Issue Date: September 2023

Next Revision: September 2028

MODULE TITLE: INTRODUCTION TO ELECTRICAL, ELECTRONICS AND COMPUTER ENGINEERING
Module Code 13500EC

NQF Level 5

Notional Hours 60

NQF Credits 6

Prerequisite None

Contact Hours 2 Lectures + 1 Tutorial per week

Additional learning requirements Group work and Project

Semester Offered 0

Module Purpose
The purpose of this module is to enable the students understand the fundamentals of the engineering profession and acquire basic
engineering problem solving skills.

Overarching Learning Outcome

Ensure that students are conversant with engineering roles, responsibilities and methods in different industries.

Specific Learning Outcomes

On completing the module students should be able to:

Describe Electrical, Electronics and Computer Engineering by definition.

Describe a few practical experiments available that can be performed in our laboratory.

Explain the steps involved in engineering problem solving.

Identify general steps involved in engineering design and communication.

Describe and explain basic important materials needed in Electrical, Electronics and Computer Engineering.

Describe the role of nanoelectronics in the context of nanotechnology as employed in improvement of electronic components
and systems with respect to size, power consumption etc.

Module Content

Introduction to Electrical, Electronics and Computer Engineering: The definition of Electrical, Electronics and Computer Engineering.
Practical Orientation of what is expected of EEandC engineering student: The module provides an integrated introduction to electrical
engineering, electronics and computer science, taught using substantial laboratory experiments.

Introduction to Engineering Design and Problem Solving: Types of Problems, Problem Solving Approach and Skills, The Design process,
Brainstorming, Criteria and Evaluation, Sustainability. Engineering Communication and Teamwork Skills: The Importance of
Communication Skills in Engineering, Basic Presentation skills, Basic Technical Writing Skills. Principles of Teamwork, Characteristics of an
Effective Team Member. Basic important engineering materials: Exciting and important basic material from electrical engineering,
electronics and computer engineering, including modern software engineering, linear systems analysis, electronic circuits, and decision-

Ok wNE

making.

Contribution to Exit Level Outcome:

. 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5).
. 5 Eng Methods, Skills, and Tools including IT (Course Outcomes5).

Learning and Teaching Strategies/Activities

. Two lecture periods per week for 6 weeks

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2 The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
i

Assignments, Project and Presentation: 60%.
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iil. Tests (at least 2 tests): 40%.

Criteria for qualifying for the Examination:
No Examination.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

3 Peer-review of course outlines and teaching.

. Student evaluations.

. Regular review of course content.

. Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultation with students

3 Offer extra reading materials were applicable

. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Saeed Moaveni, Engineering Fundamentals: An Introduction to Engineering, Cengage Learning, fourth edition, 2007.
2. Mark Holtzapple, W. Reece, Foundations of Engineering, McGraw Hill Education, 2" edition, 2002.
Issue Date: September 2023
Next Revision: September 2028

Module Title: DIGITAL LITERACY

Module Code U3583DD

NQF Level 5

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial/ week

Additional learning requirements None

NQF Credits 8

) .. p -

(Co-requisites) / Prerequisite None

Semester Offered Core

Module coordinator and Contact Details Mr Erkkie Haipinge, ehaipinge@unam.na, Tel: +264 612064906

Module Purpose

The purpose of this module is to equip students with competencies to access, manage, understand, integrate, communicate, evaluate and
create information safely and appropriately through digital technologies for learning, employment and entrepreneurship.

Overarching Learning Outcome

Apply digital literacy skills for effective learning across the curriculum and for successful attainment of their personal and professional
goals.

Specific Learning Outcomes

On completing the module students should be able to:

9 Use ICT-based devices, basic productivity software, a web browser and search engines, email and other digital communication
services

10 Carry out digital productivity activities such as download and upload materials to the internet or cloud or institutional shared spaces,
and use digital tools to fit learning

11 Discover, organise and manage relevant digital information using relevant search engines, indexes or tag clouds, and evaluate digital
information trustworthiness and relevance

12 Access and make sense of messages in a range of digital media, and appreciate how digital messages are designed

13  Design new digital materials, make decisions and solve problems and adopt new digital tools for learning

14  Participate in a range of digital communication media, work in digital teams and projects, and participate in a range of online networks

15 Identify, choose and participate in digital learning opportunities

16 Manage and maintain digital profiles suitable for different networks that consider digital reputation

Module Content

Digital Proficiency: ICT-based devices (laptops, tablets, smartphones, desktop computers, digital instruments and equipment); a mouse,
keyboard, touch screen, voice control and other forms of input; screens, audio headsets and other forms of output; digital capture devices;
University digital learning systems and a range of personal digital services such as social media, cloud storage services, sharing sites Digital
Productivity: Basic productivity software (text editing, presentation, spreadsheets, image editing); email and other digital communication
services; Internet or cloud or institutional shared spaces for organising, managing and backing up digital files; software/apps and services
suitable for learning-related tasks; digital tools fit learning and managing learning time. Information Literacy: search engines, indexes or
tag clouds; wikis, blog posts, scholarly journals, e-books and the open web; file spaces and folders, bookmarks, reference management
software and tagging; copyright, and digital citizenship issues. Data and Media Literacy: Digital data using spreadsheets and other media;
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data security and privacy; digital media messages — text, graphics, video, animation, audio and multimedia. Digital Creation and Innovation:
digital materials (video, audio, stories, presentations, infographics); new digital tools for learning in digital settings. Digital Communication,
Collaboration and Participation: digital communication; differences between media, norms of communicating in different spaces; false or
damaging digital communications; collaborative tools and online environments; online networks. Digital Learning and Development: digital
learning opportunities; digital learning resources; digital tools/materials for organising, planning and reflecting on learning (mind-mapping,
note-taking, e-portfolio/ learning journal/ blog). Digital Identity and Wellbeing: online profiles for different networks (personal,
professional, academic); digital reputation; managing personal data and privacy; digital CV or portfolio of work; digital technologies for
personal development; online etiquette; wellbeing and safety online; internet addiction; cyberbullying and other damaging online
behaviour.
Contribution to Exit Level Outcome:
O 5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1, 2, 3, 4 and 6)
Learning and Teaching Strategies/Activities
. Lectures: presentation on concepts and other theoretical foundations of Digital Literacy
. Discussion forums: reflecting on own contexts and sharing perspectives
. Collaborative learning: group learning and activities carried as part of projects
. Inquiry: carrying out of research to explore and understand scenarios and problems
. Projects: carry out projects on digital literacy
. Presentations and demonstrations: presentation of outcomes of projects (products, processes, impact)
. Portfolio writing: writing reflective learning journals related to digital literacy
Student Assessment Strategies
. Collaborative assessment tasks
o Digital productivity: cloud based collaborative digital media creation using cloud platforms
o Project: Digital communication, collaboration and participation/ Digital Wellbeing
. Individual assessment tasks
o Assignment: information literacy assignment
o Testx 2
. Practical
o Digital proficiency
o Data and Media literacy
. No written examination

Learning and Teaching Enhancement Strategies

. Student feedback: feedback from students using focused feedback instruments

. Peer feedback: student feedback on peer evaluation of each other’s collaboration, participation and contribution

. Self-evaluation: quizzes and students’ reflective journal/ portfolio on their own learning

. Learning analytics: use of learning management tools on student participation and online learning activities, and analyse assessment

performance

Prescribed Learning Resources

Textbook

[1] Schwartz, M., Bali, M., Blocksidge, K., Brown, C., Caines, A., Dermody, K., and Peters, J. (2020). Digital Citizenship Toolkit.
Retrieved from https://pressbooks.library.ryerson.ca/digcit/ (online version); https://openlibrary-
repo.ecampusontario.ca/jspui/bitstream/123456789/856/3/Digital-Citizenship-Toolkit-1598899274.pdf (PDF version)
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/2/Digital-Citizenship-Toolkit-1598899308.epub
(eBook)

Digital Resources
[1] JISC. (2019). Jisc digital capabilities framework: The six elements defined.
Retrieved from https://repository.jisc.ac.uk/7278/1/BDCP-DC-Framework-Individual-6E-110319.pdf
[2] JISC. (2017). Digital capabilities framework.
Retrieved from https://repository.jisc.ac.uk/6611/1/JFLOO66F DIGIGAP_MOD IND FRAME.PDF
[3] Joint Research Centre (European Commission). (2019). The Digital Competence Framework 2.0.
Retrieved from https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
[4] Carretero, S., Vuorikari, R., and Punie, Y. (2017). The digital competence framework for citizens.
Publications Office of the European Union. Retrieved from http://svwo.be/sites/default/files/DigComp%202.1.pdf
Course resources (videos and SCORM package)
[1] Microsoft. (2021). Microsoft digital literacy courses and resources (videos and SCORM packages).
Available at https://www.microsoft.com/en-us/digital-literacy
[2] Microsoft. (2021). Microsoft digital literacy: Teaching guides.
Retrieved from https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWBupo
[3] OER Commons. (2021). Digital Literacy (learning objects). Retrieved https://www.oercommons.org/curated-collections/347

Issue Date: September 2023

Next Revision: September 2028

Module Title: NATIONAL AND GLOBAL CITIZENSHIP

Module Code U3420CN

NQF Level 5

Notional Hours 20

Contact hours Up to 1 contact lecture period per week for 6 Weeks
Mode of Delivery Blended: Face to face and Online
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https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/3/Digital-Citizenship-Toolkit-1598899274.pdf
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/2/Digital-Citizenship-Toolkit-1598899308.epub
https://repository.jisc.ac.uk/7278/1/BDCP-DC-Framework-Individual-6E-110319.pdf
https://repository.jisc.ac.uk/6611/1/JFL0066F_DIGIGAP_MOD_IND_FRAME.PDF
https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
http://svwo.be/sites/default/files/DigComp%202.1.pdf
https://www.microsoft.com/en-us/digital-literacy
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWBupo
https://www.oercommons.org/curated-collections/347

Additional learning requirements Each student will be required to work on a personal project which will include a site visit
NQF Credits 2

(Co-requisites) /Prerequisite None (University Core Module)
Semester Offered Core Semester
Scheduled Review Date TBC

Module coordinator and Contact Details Dr Romanus Shivoro, rshivoro@unam.na ; Ext. 3378

Module Purpose

The purpose of this Module is to equip UNAM students with knowledge to understand the interconnectedness of local and global issues.
Students will become acquainted with perspectives on, global citizenship, globalization and civic engagement. The module will enable
students to reflect on issues affecting their communities and the world by providing a platform where students can meet and learn from
one another and from external sources of information. It will guide students to determine how they can contribute to bring positive changes
in their communities in relation to the Sustainable Development Goals. Furthermore, it will provide knowledge and understanding of cultural
diversity and intercultural communication to enable students to become thoughtful stewards in a globalized world.

Overarching Learning Outcome

Students demonstrate understanding of global citizenship and initiate action towards the betterment of local, national and global conditions,
as informed and responsible citizens with a civic duty in their personal and professional lives.

Specific Learning Outcomes

On completing the module students should be able to:

Explain the importance of the National Constitution;

Express understanding of National and Global Citizenship;

Participate in community engagement activities as part of community upliftment;

Express understanding of globalization;

Apply intercultural communication skills; and

. Interpret SDGs to initiate personal action towards contribution of their achievement.

Module Content

UNIT 1: Constitution and its Importance

What is a constitution; Functions of a constitution; What it contains; Constitution and democracy

UNIT 2: Global Citizenship

The meaning of global citizenship; Importance of global awareness; World issues of concern to global citizens.

UNIT 3: Civic Engagement

What do we mean by civic engagement; Dimensions of civic engagement; Indicators of civic engagement;

Promoting civic engagement.

UNIT 4: Globalization

Understanding globalization; Cultural construction of neoliberal globalization; Major players; Major domains;

Major Issues; Futures of Globalization

UNIT 5: Intercultural Communication

Dealing with difference; Levels of culture; Stereotypes and generalizations; Intercultural communication Processes

UNIT 6: Sustainable Development Goals and individual action

Introduction to SDGs; Contributing to achievement of SDGs through action

Learning and Teaching Strategies/Activities

Student learning in this module will be supported by provision of subject knowledge; engaging students in class discussions, and individual
awareness and action portfolios. It will expose students to real life situation through formal lectures, guest lectures, experiential activities
such as engaging local civic organizations; Students will engage in active and participatory learning in which they generate ideas and share
their knowledge on a topic. Material will include journal articles, videos, PowerPoint presentations, as well as handouts for students’
reflection.

Student Assessment Strategies

Continuous assessment of 100% - Assessment will be done by completing online pop-up quizzes; and developing their online portfolios of
personal action as response to tasks assigned in class.

Learning and Teaching Enhancement Strategies

1. Strategies will include: Continuous Module Review, and Lecturer/student evaluations.

2. Student progress will be monitored by observing class participation during live lectures, and submission of feedback material.
Including online portfolios.

Recommended Learning Resources

QU s wN R

1. Adler, R.P and Goggin, J. (2005). What do we mean by Civic Engagement? A Journal of Transformative Education. 3 (3) 236 — 253

2. Bennett, M.J (1998). Intercultural Communication: A current Perspective. In Milton J. Bennett (Ed.) Basic Concepts of Intercultural
Communication: Selected Readings. Yarmouth: ME Intercultural Press

3. Green, M. (2012). Global Citizenship: What are we talking about and why does it matter. NAFSA Association of International
Education

4, International IDEA (2014). What is a Constitution? Principles and Concepts. Constitution-building Primers.

5. Perception Change Project. 170 Daily Actions to Transform our World. United Nations Office in Geneva

6. Ritzer, G. (Ed.)(2007). The Blackwell Companion to Globalization. Blackwell Publishing: USA

7. United Nations. Transforming our World: the 2030 Agenda for Sustainable Development. UNDP

Issue Date: September 2023

Next Revision: September 2028
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8.5.1.2 YEAR 1 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS |
Module Code 13511IM

NQF Level 5

Notional Hours 120

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) / Pre-requisite (None)

Semester Offered 1

Module Purpose
The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome
Students should be able to apply the basic principles of engineering mathematics to determine the equations of lines and planes in Cartesian
and polar coordinates, analyse matrices, sequences, series and functions and to solve differential equations.

Specific Learning Outcomes

On completing the module students should be able to:

Solve basic mathematics and engineering problems using vectors and matrices.

Calculate eigenvalues and eigenvectors of matrices and relate them to engineering solutions.

Transform functions (Cartesian/polar), sketch and name some polar graphs.

Use various mathematical functions and apply them to engineering.

Apply trigonometry in solving mathematical and engineering problems.

Apply the principle of differentiation/integration to solve basic mathematical and engineering problems.
Manipulate sequence and series of numbers.

Define, interpret complex numbers and to perform elementary complex numbers algebra.

LNV REWNR

Module Content

Lines and Planes: Vector equation of a line, Cartesian and parametric equation of a plane, intersection of lines and planes. Matrix Algebra:
Matrix algebra, row reduced echelon form, determinant, adjoint, singular and non-singular matrices, inverse of a matrix, matrices and
systems of linear equations, solution by Cramer’s rule. Eigenvalues and eigenvectors. Hermitian and unitary matrices. Quadratic forms.
Sequences and series of numbers: Introduction to sequences and series. Absolutely convergent series, tests for convergence. Power series.
Radius of convergence and interval of convergence. Functions: Limits and continuity of functions: limit at a point, improper limit and
continuity. Exponential functions, logarithmic functions, hyperbolic functions, area functions. Polar coordinates/Graphs: Definition of polar
coordinates, relate Cartesian and polar coordinates, sketch and name different types of polar graphs. Differentiation: Definition of the
derivative, differentiation rules, chain rule, differentiation of trigonometric functions, derivatives of higher order, concavity and curve
sketching, optimisation, related rates. Implicit differentiation, the chain rule, differentiation of algebraic functions. Integration: Anti-
derivatives, Riemann sums, the definite integral, fundamental theorem of calculus, basic integration techniques, integration of trigonometric
functions. Introduction to complex numbers: Definition of complex numbers and the complex plane, complex number representation on
argand diagrams, complex number algebra. Demoivre’s theorem.

Contribution to Exit Level Outcomes
1.  Problem solving (Course Outcomes 1, 2, 3, 5, 6, 7 and 8).
2.  Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4, 5 and 6).
3. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities
1.  The module will be facilitated through the following teaching and learning activities:
2. Lectures.
3. Tutorials.
4. Face-to-face consultations.

Student Assessment Strategies
6.  Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination.
7. The Continuous Assessment will be made up of the following assessment activities:
8.  Tests (at least 2): 30%.
9.  Assignments (tutorials, quizzes): 20%.
10. Examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
. To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.
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Criteria for passing the module
1.  To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average
of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by:
1. Internal and/or external moderation of examination scripts and marked examination scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.

LA Sl

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2.  Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Bird, J. (2017). Engineering Mathematics. 8th Edition, Routledge.
2. Stroud, K.A., and Booth, D.J. (2013). Engineering Mathematics. 5th Edition. Macmillan International Higher Education.
3. Stewart, J., Clegg, D.K., and Watson, S. (2020). Calculus: early transcendentals 6th Edition. Cengage Learning.
4.  Stewart, J., Redlin, L., and Watson, S. (2015). Precalculus: Mathematics for calculus 7th Edition. Cengage Learning.

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT I
Module Code 13401MS

NQF level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Prerequisite None

Semester Offered: 1

Module Purpose
The purpose of this module is to consolidate school curriculum computation skills whilst creating a wider context in which students can
contextualise mathematical knowledge.

Overarching Learning Outcome
Consolidate numeracy and problem solution skills in a wide range of mathematics fundamentals.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

Explain and conduct deductive arguments involving sets and relations.

Identify and correlate intervals.

Solve systems of linear equations methodically.

Handle matrix calculus.

Identify types of real valued functions.

Compute the domain and range of a real valued function.

. Assess properties of real-valued functions.

Module Content:

Number system: Natural, integers, rational, irrational, real and complex numbers. Sets: cardinal number, operations on a set (equality,
intersection, union, relative compliment, de Morgan’s law, power set, application of cardinality (inclusion-exclusion formula), Cartesian
products, ordered pairs and relations), intervals and inequalities. Solving equation and inequalities: linear and quadratic equation,
inequalities involving two variables. System of linear equations: Matrices and matrices operations (addition, subtraction, multiplication,
associativity, distrutivity, determinant, invertible, Gaussian row and column operations, rank, solution to system of linear equations). Real-
valued function: definition, relation, domain and range, injective, bijective, inverse, odd and even, piecewise defined, graphs. Coordinates
system: polar, polar graph, cylindrical, cylindrical graph.
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Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies
1. Students will be assessed through Continuous Assessments activities
2. The final mark will be made of 100% Continuous Assessment.
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3. The Continuous Assessment will be made up of the following assessment activities:

a. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

b. Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

VAW R

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).

2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING DRAWING

Module Code 13530ID

NQF Level 5

Notional Hours 160

Contact hours 4L+1Pand/or 1T

Additional learning requirements None

NQF Credits 16

(Co-requisites) / Pre-requisite (None)

Semester Offered land?2

Module Purpose

The purpose of this module is to enable students visualise, create and interpret engineering drawings in two and three dimensions to meet
the industrial demands of modern technology by the application of geometrical and engineering methods and make detail drawings with
full dimensions in line with I1SO standards.

Overarching Learning Outcome
Students should be able to apply the basic skills of technical drawing to represent engineering objects, section technical objects and to
produce assembly drawings.

Specific Learning Outcomes

On completing the module students should be able to:

Use standard equipment for technical drawing.

Sketch engineering components free hand or with the aid of drawing equipment.
Present engineering components as drawings in orthographic and isometric projections.
Use sections, interpenetration, and development to produce clear engineering drawings.
Produce parts and assembly drawings of various engineering components.
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Module Content

Foundations of representing technical bodies: drawing equipment, drawing formats, types of lines, construction geometry, simplified
representations, scales, lettering, title block, elaboration of part drawings, Principle of orthographic projection, sectioning, dimensioning.
Isometric and oblique representations. Sections, Interpenetrations, and developments: cones, cylinders, pyramids. Free-hand techniques:
Introduction to free-hand sketching of machine parts. Assembly drawing.

Contribution to Exit Level Outcome

1. Engineering design (Course Outcomes 4 and 5).
2. Engineering methods, skills, and tools, including information technology (Course Outcomes 1 and 3).
3. Professional and technical communication (Course Outcomes 2, 3, 4 and 5).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. Tests (at least 2): 60%.

2. Assignments (at least 4): 40%.

Criteria for passing the module
. To pass this module a student should obtain a minimum final mark of 50%.
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Learning and Teaching Enhancement Strategies

Internal and external moderation of test papers and scripts.

Peer review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

N

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Parker, M.A., and Pickup, F. (1992). Engineering drawing with worked examples. Vol. 1, 3rd Edition.

2. Simmons, C.H., Maguire, D.E., and Phelps, N. (2020). Manual of engineering drawing: British and International Standards. 5th
Edition. Butterworth-Heinemann.

3. Yarwood, A. (1994). Technical Drawing with Design. Macmillan.

4. Madsen, D.A. and Madsen, D.P. (2016). Engineering drawing and design. Cengage Learning.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS A FOR ENGINEERS |

Module Code 13581NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week

NQF Credits 12

(Co-requisites) / Prerequisite  None

Semester Offered 1

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of Physics as they relate to engineering.

Overarching Learning Outcome
The overarching outcome of this module is to prepare students to apply fundamental Physics principles in engineering industries.

Specific Learning Outcomes
On completing the module students should be able to:

1. Do unit conversions

2. Solve problems regarding one and two dimensional kinematics.

3. Solve problems regarding the dynamics of linear motion via Newton’s laws.

4. Solve problems regarding the dynamics of linear motion using energy methods.

5. Solve simple problems in rotational kinematics and dynamics.

6. Solve basic problems in statics and Newtonian gravitation.

7. Solve problems using the principles of fluids.

8. Solve basic problems regarding heat and gasses.

9. Demonstrate entry-level general laboratory skills including elementary data analysis.

10. Demonstrate abilities to communicate ideas and facts using equations, graphs and principles.

Module content

Measurements and Units: Instruments and Uncertainty, Standards and Units. Kinematics: One Dimensional Motion, Vectors, Projectile
Motion, Circular Motion, Relative Motion. Dynamics: Newton’s Laws of Motion, Newton’s Law of Gravitation, Free-Body Diagrams, Friction.
Work, Energy and Power. Momentum: Collisions, Impulse, Centre of Mass. Rotational Dynamics: Rolling Motion, Torque, Rotational Inertia
and Energy, Angular Momentum. Planetary Motion: Kepler’s Laws of Planetary Motion. Elasticity: Hooke’s Law. Fluids: Pressure, Buoyancy,
Fluid Dynamics: Flow Rates, Equation of Continuity and Bernoulli’s Equation. Heat and Thermodynamics: Thermal Expansion, Ideal Gas,
Specific Heat, Heat Capacity, Latent Heat, Calorimetry, Heat Transfer: Laws of Thermodynamics, Entropy, Enthalpy, Gibbs Free Energy.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks
2. One tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions.
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Student Assessment

1 Students will be assessed through continuous assessments activities and a final examination.
2 The Continuous Assessment will be made up of the following assessment activities:

a. Assignments (tutorials, quizzes, lab and field reports): 20%

b Tests (At least 2 tests): 30%

c The final examination (1 x 3-hour paper): 50%

Criteria for passing the course:

To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Effective and efficient supervision and monitoring of assignments, tests and examination.
Regular review of course content.

AR

Learning Resources

1. Young, H. D. and Freedman, R. A. (2020) University Physics with Modern Physics in Sl Units, Pearson Education Limited, Harlow,
United Kingdom.

2. Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

3. Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.
Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT |

Module Code 13421PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites Entry requirements

Semester Offered 1

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course.

Overarching Learning Outcome
Solve problems, in single-particle mechanics, Newtonian gravity, fluids, and heat.

Specific Learning outcomes

On completing the module students should be able to:

Employ units, do unit conversions, express uncertainties use significant figures, use vectors in 2 dimensions.
Solve basic problems regarding one and two-dimensional kinematics.

Apply Newton’s laws of motion and energy principles to a variety of basic problems in dynamics.

Discuss and solve simple problems in rotational kinematics and dynamics.

Discuss the principles of waves and sound.

Solve basic problems in statics, Newtonian gravitation, fluids, heat, and gasses.

Conduct simple experiments, tabulate and graph data and write practical reports.
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Module Content

Measurement and estimation; Kinematics in 1D; Kinematics in 2D; Vectors; Dynamics/Newton’s Laws; Circular motion; Gravitation; Work
and Energy; Linear Momentum; Rotational Motion; Static Equilibrium; Fluids; Oscillation and Waves; Sound; Temperature and Kinetic
Theory; Heat; The Laws of Thermodynamics.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through Continuous Assessments activities

2. The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%
b. Tests (at least 2 tests): 60%
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023

Next Revision: September 2028

Module Title: COMPUTING FUNDAMENTALS
Module Code 13581CC

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / Pre-requisite (None)

Semester Offered 1

Module Purpose

This course aims to introduce students to general computer literacy, the basic principles of problem-solving using computers, advanced
Microsoft Excel skills for data analysis, computer programme planning, basic data communication and computer networks and the basic
skills on modern web development tools. It also introduces students to the basic tools and environments needed for machine learning
programming.

Overarching Learning Outcome

Students should be able to discuss basic computer working environments, modern web development tools, develop a simple computer-
based problem-solving plan and solve engineering problems using advanced spreadsheets and related tools.

Specific Learning Outcomes

On completing the module students should be able to:

Relate with computers under the Windows and Linux operating environment for information processing and presentation.
Recall basic features of common computer hardware architectures.

List the basic communication architecture of a computer.

Show algorithms for solving basic problems using flowcharts and pseudocode.

Recall advanced spreadsheet tools and functions.

Match basic web applications using modern web development tools and frameworks to simple real-life problems.

. Define basic concepts of networking.

Module Content

Computer Fundamentals: Development history of computer hardware and software. Hardwired vs stored programme concept. Von-
Neumann architecture. Harvard architecture: principle of operation, advantages, disadvantages. Single address machine. Contemporary
computers. Computer system: block diagram, functions, examples, dataflow, control line. Computer Arithmetic: integer arithmetic (addition,
subtraction, multiplication, division), floating-point representation (IEEE), floating-point arithmetic. arithmetic and logic unit (ALU).
Introduction to CISC and RISC architecture: principle of operation, merits, demerits. Storage and Input/Output Systems: Computer function
(fetch and execute cycles), interrupts, interconnection structures (Bus structure and bus types). Introduction of computer operating
environment Windows and UNIX based systems. Computer Architecture: The design and structure of a computer. Information Processing
and Data Analysis tools: Equations and Formulae Creation, Diagram Creation and Editing, PowerPoint Presentations Creation Advanced
Spreadsheets Skills. Computer Programme Planning. Flowcharts and Pseudocode Introduction to Computer Networking: Basics of
Communication Systems and Computer Networks. Web Developments: Front-End Web Development, Web Page Styling and Website logic
development with scripting languages such as JavaScript. Overview of memory system, memory chip organization and error correction,
cache memory, memory storage devices. Introduction to Data Science Tools: Installation and basic use of Anaconda and Jupyter Notebooks.
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Contribution to Exit Level Outcome
1. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 5 and 6).
2. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities

1. The module will be facilitated through the following teaching and learning activities:
2. Lectures.
3. Tutorials.
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4. Group mini project.
Face-to-face consultations wherever necessary.
6. A special hands-on demonstration that may involve an expert from outside.

v

Student Assessment Strategies

1. Students will be assessed through Continuous Assessment (CA) as follows:
Assignments (tutorials, quizzes, reports, practical assignments): 20%.

Tests (at least 2 tests): 50%.

Semester mini project (prototype oral presentation and development report): 30%.
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Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assighments, tests and projects.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Prescribed Textbook(s).

2 Online links.

3. Lecture notes and videos.

4 On-site and/or online video laboratory demonstrations.
Issue Date: September 2023

Next Revision: September 2028

Module Title: CHEMISTRY FOR ENGINEERS
Module Code 13511NC

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorials or 1 Practical session / Week
NQF Credits 16

(Co-requisites) / Prerequisite ~ None

Semester Offered 1

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of chemistry as they relate to engineering.

Overarching Learning Outcome
The overarching outcome of this module is to equip students with firm grasp of fundamental chemistry principles which are applicable in
engineering industries.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the fundamental techniques used for chemical analysis in industrial processes.
Explain the basic concept of batteries and fuel cells and their applications.

Describe the processing of high polymers and their applications.

Explain different methods for water analysis and purification.

Describe different ways of dealing with pollution and managing solid waste.
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Module Content

Spectroscopic techniques and Applications: Elementary idea and simple applications of Rotational, Vibrational, Ultraviolet and Visible and
Raman spectroscopy. Electrochemistry: Nernst Equation and application, relation of e.m.f. with thermodynamic functions (AH, AF and A S).
Lead storage battery. Corrosion; causes, effects and its prevention. Phase Rule and its application to water system. Battery Technology;
Introduction - Galvanic cell, electrode potential, EMF of the cell and cell representation. Batteries and their importance, Classification of
batteries- primary, secondary and reserve batteries with examples. Battery characteristics - voltage, capacity, energy density, power density,
energy efficiency, cycle life and shelf life. Basic requirements for commercial batteries. Construction, working and applications of: Zn-Ag>0,
Ni-Cd, Zn-air and Lithium-ion battery. Fuel Cells- Differences between battery and a fuel cell, Classification of fuel cells - based on type of
fuel, electrolyte and temperature. Construction, working and applications of solid oxide fuel cell. Water Analysis; Hardness of water,
Techniques for water softening (Lime-soda, Zeolite, lon Exchange, and Reverse Osmosis methods), Alkalinity determination, Determination
of dissolved oxygen, Determination of chemical oxygen demand, Boiler scales -formation and ill effects, prevention of scales by external
method (hot lime-soda process). Desalination by electrodialysis. Fuels: classification of fuels, Analysis of coal, Determination of calorific
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value (Bomb calorimeter and Dulong’s methods). Solar energy; Photovoltaic cells - definition, working and importance of PV cells. Production
of solar grade silicon by chemical vapor deposition. Polymers; Basic concepts of polymer-Blend and composites, Conducting and
biodegradable polymers. Preparation and application of some industrially important polymers (Buna$S, Buna-N, Neoprene, Nylon-6, nylon-
6,6 and Terylene). General methods of synthesis of organometallic compounds (Grignard reagent) and their applications. Environmental
Chemistry; Air Pollution, Water Pollution, Radioactive Pollution, Solid Waste Management, Green Chemistry.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks

2. One tutorial or one practical session per week for 14 weeks

3. Weekly consultation sessions.

Student Assessment

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

3. Assignments (tutorials, quizzes, lab and field reports): 20%

4, Tests (At least 2 tests): 30%

5. The final examination (1 x 3-hour paper) 50%

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

1. Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student’s evaluation.

4. Effective and efficient supervision and monitoring of assignments, tests and examination.

5. Regular review of course content.

Learning Resources

1. Mukhopadhyay, Raghupati, and Sriparna Datta. Engineering chemistry. New Age International Pvt Limited, Publishers, 2008.
2. Agarwal, Shikha. Engineering chemistry: Fundamentals and applications. Cambridge University Press, 2019.
Issue Date: September 2023

Next Revision: September 2028

Module Title: CHEMISTRY FOR ENGINEERS SUPPORT

Module Code 13441CS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites None

Semester Offered 1

Module Purpose
To introduce the student to general chemistry, lay the foundation of basic facts necessary for further studies in Chemistry and acquaint
students with safety rules and regulations in a chemical laboratory.

Overarching Learning Outcome
Apply and interpret knowledge on basic facts in Chemistry for further studies.

Specific Learning outcomes
On completing the module students should be able to:

1. Use scientific notation and significant figures when doing all calculations

2. Define and explain the mass number (A), atomic number (Z) and isotope and also state the symbol for an isotope given its mass
number and atomic number

3. Define the terms molar mass, relative molecular mass (Mr) and relative atomic mass (Ar) and carry out calculations involving
these

4. Define and explain the terms empirical formula and molecular formula and also to determine the empirical and molecular

formulae of a given compound

Use balanced chemical equations to obtain information about the amounts of reactants and products

Prepare dilute solutions from concentrated stock solutions and solve solution stoichiometry problems

Describe and explain data from experiments to distinguish between strong and weak acids and bases

Differentiate between oxidation and reduction reactions and balance redox reactions by the half-reaction method (acid and basic

medium)

9. Apply quantum theory to predict the electron configuration of elements and explain the variation of properties across the
periodic table
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10. Explain the structure and bonding in molecules and ions and draw their Lewis structures

11. Apply Valence Bond Theory (VBT) and Molecular Orbital Theory (MOT) to describe molecular geometry as well as physical and
chemical properties of some compounds

Module Content

Introduction: Matter, Measurement and Molecules; Stoichiometry: Calculations with Chemical Formulae and Equations; Aqueous Reactions

and Solutions Stoichiometry; Electronic Structure of Atoms; Periodic Properties of the Elements and Relationships Among Elements; Basic

Concepts of Chemical Bonding; Intermolecular Forces; Basic Molecular Geometry and Bonding Theories; Gases.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Brown T. L., LeMay H.E, Bursten B.E., Murphy C., Woodward P., Langford S., Sagatys D. and George A. (2014). Chemistry: The
Central Science. (3rd Ed.). Pearson Australia. Australia

2. Chang, R. (2010). Chemistry. (10th Ed.) McGraw Hill Higher Education. New York. ISBN:978-0-07

Issue Date: September 2023
Next Revision: September 2028
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Module Title: ENGINEERING MATHEMATICS Il
Module Code 13582IM

NQF Level 5

Notional Hours 120

Contact hours 3Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / (13511IM Engineering Mathematics 1)
Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome

Students should be able to solve simple engineering problems using matrices, calculus, differential equations, integral transforms, Fourier
series and Fourier transforms.

Specific Learning Outcomes

On completing the module students should be able to:

Calculate eigenvalues and eigenvectors and relate them to engineering solutions.

Solve calculus problems using integration by parts and the reduction formula technique.
Apply calculus to trigonometric functions to solve mathematical and engineering problems.
Solve engineering problems using 1st order and 2nd order differential equations.

Define and analyse Fourier series of real-valued functions.

Use Laplace and Fourier transforms in solving differential equations.
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Module Content

Further Matrix Algebra: eigenvalue-eigenvector problems; Hermitian and unitary matrices; Quadratic forms. Further Integration: Integration
by parts technique. Integration by substitution. Integration of trigonometric functions. Integration of powers of trigonometric functions.
Integration of trigonometric functions by substitution. Reduction formula. Application of integration: areas, volumes of revolution, etc.
Differential Equations: Meaning and solutions of differential equations. First order ordinary differential equations (separable, homogenous,
Exact and linear types) and their applications. Solutions of second order linear ordinary differential equations with constant coefficients;
initial or boundary value problems using the methods of undetermined coefficients and variation of parameters. Integral Transforms: Laplace
Transforms (LT), Inverse transforms on derivatives and integrals, unit step functions, LT of derivatives and integrals, application to solve 1st
and 2nd order ordinary differential equations. Fourier Series and Transforms: Fourier series. Fourier sine and cosine series. Introduction to
Fourier transforms and its applications in solving boundary value problems.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).
2. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4, 5 and 6).
3. Engineering methods, skills and tools, including information technology (Course Outcomes 1, 2, 3, 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies

1. Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment will be made up of the following assessment activities:

Assignments (tutorials, quizzes): 20%.

Tests (at least 2): 30%.

End-of-semester examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average of
at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Ross, S.L. (1991). Introduction to Ordinary Differential Equations. 4th Edition, John Wiley and Sons.
2. Kreyszig, E. (2020). Advanced Engineering Mathematics. 10th Edition, John Wiley and Sons.

3. Bird, J. (2017). Engineering Mathematics. 8th Edition, Routledge.

4. Stroud, K.A. and Booth, D.J. (2020). Engineering Mathematics. 8th Edition, Red Globe Press.

5. Stewart, J., Clegg, D.K., and Watson, S. (2020). Calculus: Early Transcendentals. 9th Edition, Cengage Learning.
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT Il

Module Code 13402MS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites) /Prerequisite None

Semester Offered: 2
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Module Purpose
The purpose of this module is to equip students with an intuitive grasp of the behaviour of a real-valued function as well as the analytical
techniques to test their intuition.

Overarching Learning Outcome
Gather sufficient information about the behaviour of a real valued function to sketch its graph with accuracy.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

Employ the exact definitions of limit and continuity.

Use various differentiation techniques and assess differentiability.

Apply those tools to study local extrema, end behaviour, and asymptotic behaviour of function graphs.
Use integration to compute the area below a curve.

Handle complex numbers.
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Module Content:

Solving equation: Exponentials and logarithms. Graph of a function: polynomial, rational, exponential, logarithmic, trigonometric functions.
Limit of a function: definition, continuity, differentiation, sum, product, quotient, chain rules, examples from the engineering sciences.
Integration: Definition and basic properties of the Riemann integral, the Fundamental Theorem of calculus, integrals of simple function,
substitution rule and integration by parts; applications to the computation of areas and (rotational) volumes.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through Continuous Assessments activities

2. The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%
b. Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. B. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).

2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS A FOR ENGINEERS Il

Module Code 13582NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week

NQF Credits 12

(Co-requisites) /Prerequisite Physics A for Engineers

Semester Offered 2

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of Physics as they relate to engineering.
Overarching Learning Outcome

The overarching outcome of this module is to prepare students to apply fundamental Physics principles in engineering industries.
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Specific Learning Outcomes

On completing the module students should be able to:

Solve problems on electric and magnetic fields

Sketch electric circuits and solve problems on capacitors and resistors

Discuss and solve problems in geometrical optics, radioactivity and sound.

Prepare and perform experiments related to the contents of the module.

Demonstrate entry-level general laboratory skills including elementary data analysis.
Demonstrate abilities to communicate ideas and facts using equations, graphs and principles
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Module content

Electrostatics: Electric charge, Current and Current Density, Electric field, Electric Potential, Resistance and Resistivity, Capacitance and
Dielectrics. Magnetostatics: Biot-Savart law, Magnetic field, Magnetic materials, Motion of a Charged Particle in a Magnetic Field, Magnetic
force, Ampere’s Law; Torque and Magnetic Moments; Electromagnetic Induction: Electromagnetic Force (EMF), Faraday’s Law of
Electromagnetic Induction, Lenz’s Law, Fleming’s Right Hand Rule, Inductance and Mutual Inductance. Vibrations and Waves: Simple
harmonic motion, Oscillations, Wave Motion, Types of Waves, Standing Waves and Resonance. Sound: intensity of Sound, interference of
Sound Waves, Doppler’s Effect. Light and Optics: Reflection, Refraction and Diffraction, Snell’s Law, Lenses, Lens Equation. Radioactivity:
types of radioactivity.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1,2, 3, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
3. Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching methods
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks
2. One tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions.

Student Assessment

Students will be assessed through continuous assessments activities and a final examination
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, lab and field reports): 20%

Tests (At least 2 tests): 30%

The final examination (1 x 3-hour paper): 50%
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Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Quality Assurance Arrangements

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Effective and efficient supervision and monitoring of assignments, tests and examination.
Regular review of course content.
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Learning Resources

1. Young, H. D. and Freedman, R. A. (2020) University Physics with Modern Physics in SI Units, Pearson Education Limited, Harlow,
United Kingdom.

2. Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

3. Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: PHYSICS FOR ENGINEERS SUPPORT Il

Module Code 13422PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorials or 1 Practical session / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Pre-requisites Entry requirements

Semester Offered 2

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course. This course focuses on Electricity and Magnetism, Optics and Radioactivity

Overarching Learning Outcome
Solve problems in electricity and magnetism, optics, and radioactivity.

Specific Learning outcomes

On completing the module students should be able to:

Discuss and solve basic problems on electric field and magnetic field.

Find currents and resistances in simple electric circuits.

Analyse DC and AC circuits involving capacitors, resistors, and inductors.

Resolve problems involving electromagnetic induction.

Solve simple problems in geometrical optics and nuclear physics.

Explain concepts pertaining to radioactivity and the effects of radiation.

Conduct simple experiments, tabulate and graph data and write practical reports.
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Module Content
Electric charge and electric field; Electric Potential; Electric Currents; DC Circuits; Magnetism; Electromagnetic induction; Electromagnetic
waves; Geometric optics; Light; Radioactivity; Effects and Use of Radiation.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%
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Prescribed Learning Resources
1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023

Next Revision: September 2028

Module Title: FUNDAMENTALS OF ELECTRICAL ENGINEERING
Module Code 13522EE

NQF Level 5

Notional Hours 80

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (13511IM Engineering Mathematics 1)
Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to give all engineering students an understanding of the basic principles of electrical circuits and networks.
The module further aims at introducing common technical vocabulary.

Overarching Learning Outcome
Students should be able to analyse basic electrical circuits using the established laws and theorems of electrical circuit analysis.

133



Specific Learning Outcomes
On completing the module students should be able to:

1.
2.

Distinguish between real and ideal voltage and current source.

State and apply the laws and rules of electrical circuit analysis including Ohms law, Kirchhoff’s current and voltage laws, current
and voltage division laws, superposition theorem, Norton’s and Thevenin’s theorems for problem solving of DC circuits.

Apply the principles of circuit analysis to series and parallel R, L, C circuits.

Perform a range of measurements in an electrical laboratory environment and be able to manipulate the measured data to derive
supplementary information.

Describe the principles of a transformer and the basic AC generator and DC motors.

Conduct basic circuit analysis using appropriate CAD software (MATLAB, MultiSIM, etc.).

Module Content

Introduction: SI Unit and notations, Basic Electric Circuit (resistance, voltage and current). Resistance: Resistor coding, Series and parallel
resistor networks, Y and delta resistor networks. Sources: Voltage and Current sources, dependent and independent sources, source
transformations. DC Circuit Analysis Techniques: Ohm’s law, Power and Energy, voltage divider and current divider rules, Kirchhoff’s laws,
mesh and nodal analysis, DC Circuit Theorems: Superposition Theorem, Thevenin’s and Norton’s Theorem, Maximum power transfer
theorem. Capacitors: Capacitance, capacitors in series and parallel, Capacitor charging and time constant. Inductors: Inductance and mutual
inductance. AC Voltage: AC voltage generation, AC Resistive circuit, AC capacitive circuit, AC inductive circuit. Electrical Machine Basics:
Basics principles of transformers, AC generators, DC motors, three phase voltage generation and mathematical expression. Basics of circuit
simulation using CAD software.

Contribution to Exit Level Outcome
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Problem solving (Course Outcomes 1, 2, 3 and 4).

Engineering design (Course Outcome 4).

Investigations, experiments and data analysis (Course Outcome 4).

Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3 and 4).
Engineering methods, skills and tools, including information technology (Course Outcome 5).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1.
2.
3.

Lectures.
Tutorials.
Face-to-face consultations wherever necessary.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1.
2.

At least 2 quizzes and at least 2 laboratory reports: 40%.
Tests (at least 2 tests): 60%.

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
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Internal and external moderation of project reports and test scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1.
2.
3.

One-on-one consultations with students during consultation hours.
Allocation of extra reading material where applicable.
Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1.
2.
3.

Boylestad R. (2015). Introductory Circuit Analysis. 13t Edition, Pearson Education, USA.
Alexander C. and Sadiku M. (2016). Fundamentals of Electric Circuits, 6" Edition, McGraw Hill.
Hughes E. (2016), Electrical and Electronic Technology, 12t Edition, Pearson Education.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: MATERIALS SCIENCE

Module Code 13592IS

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / Pre-requisite (None)

Semester Offered 2

Module Purpose
The purpose of this module is to enable the students to understand the relationship between the structure and properties of the materials
used in engineering.

Overarching Learning Outcome
Students should be able to describe the characteristics of engineering materials and apply the knowledge from this module to make good
engineering decisions in choosing the right materials for a particular job.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the molecular and crystal structure of materials.

Perform calculations on elemental diffusion in metals.

Describe the formation of metals and alloys using binary equilibrium phase diagrams.

Describe the various phase transformations in the Fe-Fe3C phase system and associated microstructures.
Explain how materials properties depend on structure and crystal defects.

Demonstrate practical basic skills in metallography and report writing.

Explain the relationship between Materials Science and the Fourth Industrial Revolution.

NoukwNhe

Module Content

Materials for Engineering: Introduction to Engineering Materials, Types of Materials, Processing-Structure-Property relationship of
Materials, Competition among materials, Future trends of material usage. Structure of materials: Atomic structure, electronic configuration,
atomic bonding; Crystallographic planes and directions: Miller indices; Bragg’s law; Defects in crystals; Solidification, Crystalline
Imperfections and Diffusion in solids; Solidification of Metals, Single Crystals, Metallic Solid Solutions, Crystalline Imperfections and Atomic
diffusion in Solids; Equilibrium phase diagrams: unary, binary and ternary systems. Invariant reactions: eutectic, eutectoid, peritectic,
peritectoid systems. Proportion of phases based on the lever rule. Practical phase diagrams from non-ferrous alloy systems. Properties of
Materials: review of Mechanical, Electrical, Optical and Thermal properties of materials. Mechanical properties of materials: Stress and
Strain, Tensile testing, True stress and True strain, Deformation modes; Yield and Fracture, Hardness testing, bend test, impact test, simple
fracture mechanics and strengthening mechanisms. Effects of environment on materials: corrosion and oxidation of metals, electrode
potential, electrochemical cell, mechanisms of corrosion, corrosion prevention, degradation of polymeric materials. Real-world applications
of Engineering materials: Functional Materials and Devices; The Relationship between Materials Science and the Fourth Industrial
Revolution. Basic criteria for the selection of materials for engineering applications.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3 and 4).
2. Application of scientific and engineering knowledge (Course Outcomes 2, 3, 4 and 5).
3. Investigations, experiments and data analysis (Course Outcome 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2 Tutorials.

3. Laboratory demonstrations.

4 Face-to-face consultations wherever necessary.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
The Continuous Assessment will be made up of the following assessment activities:

Assignments (tutorials, quizzes, laboratory and field reports): 20%.

Tests (at least 2 tests): 30%.

End-of-semester examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination

To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 50%.

2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.
2. Peer-review of course outlines and teaching.
3. Student evaluations.
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4, Regular review of course content.
5. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Callister, W. D., Rethwisch, D. G. (2018). Materials Science and Engineering: An Introduction, 10th Edition, Wiley and Sons.
2. Askeland, D.R. and Wright, W.J. (2018). Essentials of Materials Science and Engineering. 4th Edition. Cengage Learning.
Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MECHANICS |

Module Code 13582NM

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial or 1 Practical Session / Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) (I13581NP Physics for Engineers 1)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to equip the students with the knowledge to analyse system of forces on engineering components and to
develop an approach to solving engineering problems.

Overarching Learning Outcome
Students should be able to analyse effect of forces on systems and structural bodies.

Specific Learning Outcomes

On completing the module students should be able to:

Express force operations and force systems using vectors.

Apply the laws of static equilibrium of forces.

Produce a free body diagram from a specified engineering problem.

Analyse trusses using the method of joints and method of sections.

Apply the principles of static and kinetic friction in solving engineering problems.

Calculate and plot bending moment and shear force distributions in beams.

Determine the centroid and moment of inertia for plane and composite cross-sectional areas.
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Module Content

Systems of forces and moment forces: coplanar forces, addition of forces, couples and moments, resultants and equivalent systems;
Equilibrium of a rigid body in two dimensions, line of action, free body diagram, adequacy of constraints and equilibrium positions;
Equilibrium in three dimensions; Forces in submerged surfaces; Distributed forces: centroids and centre of gravity; Friction: dry friction,
wedges, screws, journal and thrust bearings, rolling resistance, belt friction; Beams: shear forces and shear force diagrams; bending stresses
and bending moment diagrams; Analysis of forces in a truss: method of joints and method of sections. Laboratory demonstrations.

Contribution to Exit Level Outcome

1. Problem solving (Course Outcomes 1, 2, 3, 4, 5 and 6).
2. Investigations, experiments and data analysis (Course Outcome 7.
3. Application of scientific and engineering knowledge (Course Outcomes 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Lectures.

Tutorials.

Face-to-face consultations.

Laboratory demonstrations.

Field trips.
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Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments (at least 4 assignments): 10%.
b.  Tests (at least 2 tests): 30%.
c.  Laboratory demonstration and report: 10%.
2. End-of-semester examination (1 x 3-hour paper): 50%.
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Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1. To pass this module a student should obtain a minimum final mark of 50%.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Soutas-Little, R.W. and Inmand, D.J. (1999). Engineering Mechanics Statics. Prentice-Hall, Inc.
2. Meriam, J.L., Kraige, L.G., and Bolton, J.N (2019). Engineering Mechanics: Statics. 9th Edition, John Wiley and Sons.
3. Hibbeler, R.C. (2016). Engineering Mechanics: Statics. 14th Edition, Pearson Prentice Hall.

4, Shames, I.H. (1966). Engineering Mechanics Statics. 2nd Edition, Volume 1, Prentice-Hall.
Issue Date: September 2023

Next Revision: September 2028

Module Title: STATISTICS FOR ENGINEERS

Module Code 13582IS

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) (13511IM Engineering Mathematics 1)

Pre-requisite None

Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to the concept of probability theory, statistical modelling and inference in engineering.

Overarching Learning Outcome
Students should be able to apply the principles of probability in sampling, data analysis and representation.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the theory of probability.

Analyse data using probability distribution and densities.
Use principles of sampling distribution and densities.
Apply linear regression and correlation to a set of data.
Apply analysis of variance to solve engineering problems.
Analyse data using R or python software.
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Module Content

Probability: Theory (Random experiments, Random events), conditional probability and Bayes theorem, mathematical expectation and
decision making. Probability Distributions and Densities: Binomial, Geometric, Hypergeometric, Poisson, Normal, uniform, Gamma, Beta and
Weibull. Sampling Distributions: Mean, variance, inferences concerning mean and proportions: point and interval estimations, parametric
tests, nonparametric tests. Regression and Correlation: Simple and multiple linear regressions, correlation. The Logistic regression model.
Analysis of Variance: Completely randomised and randomised block designs, multiple comparisons. Introduction to Data Analysis with R:
Laboratory 1: Measures of Central Tendency: mean, median, and other quantiles, mode. Saving and using graphics, etc. Laboratory 2:
Measuring Variability: variance and standard deviation, median, Interquartile Range, coefficient of variation, covariance and correlation of
variables. Laboratory 3: Measuring symmetry: skewness, kurtosis, etc. Frequency distributions: histograms, bar charts, pie charts, box plots,
line graphs, scatterplots.

Contribution to Exit Level Outcome

1. Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).
2. Investigations, experiments and data analysis (Course Outcomes 4, 5 and 6).
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Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.

2. Tutorials.

3. Face-to-face consultations.

4, Computer laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:

Assignments (laboratory assessment): 20%.

Tests (at least 2 tests): 30%.

End-of-semester examination (1 x 3-hour paper): 50%.

AN

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module

1. To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average
of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Navidi, W. (2019). Statistics for Engineers and Scientists. 5" Edition, McGraw Hill.

2. Devore, J.L. (2020). Probability and Statistics for Engineering and the Sciences, 9t Edition, Cengage.
3. Chatterjee, S. (2012). Regression Analysis by Example, 5t Edition, John Wiley and Sons.

Issue Date: September 2023
Next Revision: September 2028
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8.5.2 YEAR 2 OF (32BHCII) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER
ENGINEERING (HONOURS)

8.5.2.1 YEAR 2 CORE SEMESTER

Module Title: ACADEMIC LITERACY Il
Module Code U3683AL

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (None)

Pre-requisite U3583AL Academic Literacy |
Semester Offered 0

Module Purpose

The purpose of this module is to teach students to navigate with ease the demands of academic study in their respective faculties. This
module will help hone students’ research, presentation writing and reading skills as demanded by different university disciplines. The module
is also aimed at sharpening students’ critical and analytical thinking skills. The module encourages a bridge between theory and real-life
scenarios.

Overarching Learning Outcome

Students should be able to effectively communicate in academic discourse.

Specific Learning Outcomes

On completing the module students should be able to:

Communicate effectively in a computer-mediated environment.

Communicate effectively in various discursive modes and situations.

Read and comprehend academic texts.

Read and critique academic texts.

Produce short researched essays.

Synthesise information from different texts into a coherent text.

Correct error related to functional grammar, spelling, punctuation.

Proofread written work/using online systems to assist with proofreading and editing.

Write for specific purposes.

Make and substantiate arguments.

Distinguish different types of reasoning in academic texts.

12. Use technology to give oral academic presentations.

Module Content

The module is designed for students enrolled in a bachelor’s degree course, which requires them to undertake basic research, read specific
academic material, produce specific writing and give academic presentations. The module teaches academic reading, speaking, listening and
writing skills.

Contribution to Exit Level Outcome

Professional and technical communication (Course Outcomes 1 - 12).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1. Blended Lectures: comprising face-to-face and online.

2. Face-to-face consultations.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA).

Criteria for passing the module

To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Beekman, L., Dube, C., Potgieter, H. and Underhill, J. (2016). Academic literacy. 2nd Edition. Cape Town: Juta and Company (Pty)
Ltd.

Issue Date: September 2023

Next Revision: September 2028
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Module Title: ENGINEERING ENTREPRENEURSHIP

Module Code 13620IE

NQF Leve 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 0

Module Purpose
The purpose of this module is to enable the students to understand the concept of entrepreneurship and innovation in the engineering field
and the different aspects that make an entrepreneur.

Overarching Learning Outcome
Students should be able to conduct a feasibility study for a proposed business, prepare a business development plan and to discuss the
concepts and theories of entrepreneurship and innovation.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the concept of entrepreneurship.

Describe key attributes of entrepreneur.

Carry out a feasibility study and draw up a business development plan.

Discuss the process of innovation (transformative and incremental) and product development.
Relate economic challenges and business creation.

Describe the procedures followed in starting a new business venture including some regulations guiding the process.
Explain the risk management process.

Discuss the theory of motivation and its application to entrepreneurship.

Discuss the roles of strategic business and marketing management in entrepreneurship.
Explain the importance of change management theory in entrepreneurship.
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Module Content

Entrepreneurship: concept of entrepreneurship, characteristics of an entrepreneur, examples of good local and international
entrepreneurial ventures, feasibility studies and business plan development and its components, government policies and regulations for
starting new business ventures. Entrepreneurship opportunities in Engineering: innovative ideas and process of innovation, transformative
and incremental innovations, innovation and business development, product development process and market research. Risk management:
types of risk, risk management process, risk control and mitigation, risk response. Change management: Importance of change management,
group dynamics and communication. Strategic business management: Management functions, strategic planning and management,
resource management plan. Strategic marketing management: Marketing functions, marketing mix, innovative marketing, competitor
analysis.

Contribution to Exit Level Outcome
1. Sustainability and impact of engineering activity (Course Outcome 3).
2. Engineering Management (Course Outcomes 1, 2, 3,4, 5, 6, 7, 8, 9 and 10).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Tutorials.
3. Face-to-face consultations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) activities as follows:

1. Assignments: 20%.
2. Tests (at least 2 tests): 50%.
3. Written reports: 30%.

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Nieuwenhuizen, C. and Nieman, G. (2018). Entrepreneurship: A South African Perspective 4th Edition, Van Schaik Publishers.

2. Sibanda, M. (2021). Nuts and Bolts, Strengthening Africa’s Innovation and Entrepreneurship Ecosystems. Tracey McDonald
Publishers.

3. Bota, T. (2019). Entrepreneurship and how to establish your own business. 6th Edition, Juta Legal and Academic Publishers.

Issue Date: September 2023

Next Revision: September 2028

Module Title: WORKSHOP PRACTICE

Module Code 13640IW

NQF Level 6

Notional Hours 80

Contact hours 3 Practical Sessions / Week

Additional learning requirements None

NQF Credits 8

(Co-requisites) / Pre-requisite (None)

Semester Offered 0

Module Purpose
The purpose of this module is to enable the students understand the fundamentals of engineering profession and engineering workshop
practices.

Overarching Learning Outcome
Students should be able to discuss the steps involved in engineering problem solving and to apply these steps in the fabrication engineering
components and structures such as walls and electric circuits in an engineering workshop.

Specific Learning Outcomes

On completing the module students should be able to:

Work collaboratively in a team setting and use modern engineering tools and practices.
Discuss general safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineering workshops.

Construct basic wall structures using brickwork, cement, and mortar.

Differentiate between a lathe and a milling machine and produce simple components by machining operations.
Use arc welding and gas welding to fabricate simple components.

Describe the general operation of internal combustion engines.

Construct basic electric circuits and use them to perform specified activities.

Describe procedures for soldering and de-soldering of electronic components.
Fabricate a prescribed wooden component using the principles of carpentry.

Perform simple plumbing and pipe fitting exercises.

Describe the general operation of air-conditioning and refrigeration systems.

ORI NOULAEWNR

o
= o

-
[

Module Content

Safety procedures applicable to engineering workshops: Safety equipment; Protective clothing; Signage. Use of workshop hand tools.
Principles and practices of: Masonry and brickwork; Machining Operations (cutting, drilling, turning, milling, shaping); Sheet metal and
fitting; Welding fabrication; Auto mechanics; Electrical wiring and installation; Soldering and de-soldering of electronic components;
Carpentry and woodwork; Plumbing and pipe fitting; Refrigeration and air-conditioning systems and their installation. Workshop
demonstration.

Contribution to Exit Level Outcome
1. Problem solving (Course Outcomes 3, 5 and 10).
2. Engineering methods, skills and tools, including information technology (Course Outcomes 1- 12).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:
Seminars.

Tutorials.

Laboratory demonstrations.

Supervised practical use of hand tools and machine tools.

Fabrication of simple components using various workshops and tools.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. At least 5 laboratory reports: 40%.

2. Fabricated components: 60%.

Criteria for qualifying for the Examination
No examination.

Criteria for passing the module
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To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and test scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and projects.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Moaveni, S. (2007). Engineering Fundamentals: An Introduction to Engineering. Cengage Learning, 4" Edition.
2. Holtzapple, M. and Reece, W. (2002). Foundations of Engineering. 2" Edition, McGraw Hill Education.

Issue Date: September 2023

Next Revision: September 2028
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8.5.2.2 YEAR 2 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS Il
Module Code 13611IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (13512IM Engineering Mathematics 1)
Prerequisite 135111M Engineering Mathematics |
Semester Offered 1

Module Purpose

The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and engineering.
Overarching Learning Outcome

Apply broad and advanced mathematical skills to solve engineering problems.

Specific Learning Outcomes

On completing the module students should be able to:

Apply differential vector calculus to solve mathematical and engineering problems.
Apply functions of several variables in solving engineering problems.

Approximate solutions to 2nd order differential equations using power series.
Describe the basis for complex analysis in engineering problem solving.

Apply the residual theorem to engineering problems.
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Module Content

Vector Calculus: Vector valued functions, limits, continuity, differentiation, partial differentiation. Scalar and vector fields, space curves,
tangent to curves, normal, binomial, torsion, curvature. Functions of several variables: limits, continuity, derivatives, differentials, the
Jacobian, matrix and determinants, composite functions, higher order derivatives. Applications: optimization on surfaces, constrained
optimization. The gradient of a scalar field, the del operator and its properties, the directional derivative, the divergence, the curl, physical
and engineering applications. Power Series and their applications: Power series. Radius of convergence and interval of convergence. Power
series representation of functions, Taylor and Maclaurin series, the Binomial theorem. Power series solutions to ODEs with variables
coefficients. Analytic Functions: Complex functions, derivatives, Cauchy-Riemann equations, Cauchy’s theorem, Cauchy’s integral formulae,
Taylor series, singular points, poles. Laurent series, Residues, Residue Theorem and evaluation of complex integrals.

Contribution to Exit Level Outcome:

o 1 Problem solving (Course Outcomes 1,2,3,4,5)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes1,2,3)
o 5 Engineering Methods, Skills and Tools, including IT (Course Outcomes1,2,3,4,5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

. Four lecture periods per week for 14 weeks
. One tutorial session per week for 14 weeks
. Weekly consultation sessions

Student Assessment Strategies

. Students will be assessed through continuous assessments activities and a final examination

3 The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:

o Assignments (tutorials, quizzes): 40%

o Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module

To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies

. Internal and external moderation of examination papers and scripts.

. Peer-review of course outlines and teaching.

3 Student evaluations.

3 Regular review of course content.

3 Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
3 Implement a bi-semester course evaluation to be administered through a Google Survey.
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Prescribed Learning Resources

1. Books:

[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.

[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.

[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.

2. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: ENGINEERING ECONOMICS
Module Code 13661I1E
NQF Level 6
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None
NQF Credits 8
(Co-requisites) (None)
Prerequisite None
Semester Offered 1

Module Purpose
The purpose of this module is to introduce the students to key economic concepts and how they are applied in the different sectors of the
economy and in engineering.

Overarching Learning Outcome

Apply key economic concepts in the different sectors of the economy and in engineering.

Specific Learning Outcomes
On completing the module students should be able to:
1. Discuss the fundamentals of microeconomics
Apply the concept of time value of money
Apply investment analysis techniques for projects (NPV, ROR, IRR, CBA, Payback Period, etc.)
Apply depreciation methods on assets for valuation
Discuss the fundamentals of macroeconomics
Apply financial accounting principles in engineering projects
Discuss the principles of marketing engineering products

Nowunkwn

Module content

Microeconomics: economic concepts, economic problems, demand and supply, consumer choice and demand theory, production functions,
production costs, profit maximisation: Time value of Money: time value of money, investment analysis (NPV, ROR, IRR, ROI, CBA, etc.),
depreciation methods (straight line, reducing balance, some of digits) Macroeconomics: inflation and deflation, business cycle, monetary
and fiscal policies, unemployment, international trade. Financial accounting: product costing, cost accounting, Cost estimation, financial
statements and budgeting. Introduction to marketing: marketing principles.

Contribution to Exit Level Outcome:
o 11 Engineering Management (Course Outcomes 3, 6 and 7).

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
[ Two lecture periods per week for 14 weeks
[ One tutorial session per week for 14 weeks

(] Consultations

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 2-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments: 40%
ii)  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.
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Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies

(] Internal and external moderation of examination papers and scripts.

(] Peer-review of course outlines and teaching.

(] Student evaluations.

(] Regular review of course content.

(] Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
(] One-on-one consultations with students during consultation hours.
(] Allocation of extra reading material where applicable.

(] Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescibed Learning Resources
[1] Goodwin, N., Harris, J., Nelson, J.A., Roach, B. and Torras, M. (2020). Principles of Economics in Context 2" ed. Routledge
[2] Mohr, P. (2015). Economics for South African Students 5t edition, Van Schaik Publishers

Issue Date: September 2023

Next Revision: September 2028

Module Title: COMPUTER PROGRAMMING |
Module Code 13691CP

NQF Level 6

Notional Hours 150

Contact hours 4L + 1T or 1PS /Week
Additional learning requirements NONE

NQF Credits 12

(Co-requisites) None

Prerequisite 13551CC Computing Fundamentals
Semester Offered 1

Module Purpose
The course aims to equip students with general principles of programming, skills, theories, and techniques for computer programmes design
and solutions.

Overarching Learning Outcome
Design and analyse computer programme.

Specific Learning Outcomes

On completing the module students should be able to:

1.  Design algorithms and data structures for solving mathematical and engineering problems using pseudo code, flowcharts, and related
tools.

Differentiate different programming paradigms (structural, functional and object-oriented).

Discuss the concept of compiled and interpreted languages.

Use different data types in the design of programmes.

Apply arithmetic, logical and bitwise operations on different data types in programming.

Compile computer programmes in different integrated development environments.

Apply and test the three basic programming structures (Sequential, Decision and Looping) using specific programming languages (e.g.,
MATLAB, Python, C, etc.)

NowukwnN

Module Content:

Programme design: programming problem definition, programme requirements elicitation and analysis, specification development, design
methods, design tool (pseudo code, flow charts etc.).

Programming Paradigms: Structural, functional, and object-oriented programming concepts.

Introduction to programme compilation and interpretation: Definition and differences between compiled and interpreted languages,
Compilation process, Execution of compiled code, Interpretation process, Examples of compiled and interpreted language, Advantages, and
disadvantages of each type of languages.

Introduction to programming: variables, operators, data types, iteration, branching

Data Structures: Arrays, lists, stack and queues, structures and enumeration/hash maps.

Fundamental concepts of programming: Data types, variables, programme flow control (decisions and loops), string manipulation,
functions, data structures and their operations

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 1, 2, 3, 5)
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 3, 5)
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5  Engineering Methods, Skills, and Tools including IT (Course Outcomes 2, 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

(] Four lecture periods per week for 12 weeks

One tutorial or one practical session per week for 12 weeks
Weekly consultation sessions

A group mini project at the end of the module.

A special hands-on demonstration that may involve an invitation of an expert from outside.

Special soft skills lecture that may be done on-site or via video demos.

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and there will be no examination at the end of the semester.
2. The Continuous Assessment will be made up of the following assessment activities:

a)  Assignments (tutorials, quizzes, reports, practical assignments): 20%

b)  Tests (At least 3 tests): 50%

c)  Semester Mini project (prototype, oral presentation and development report): 30%

Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies

Peer-review of course outlines and teaching.

Student’s evaluation

Regular review of the course content

Face-to-face consultations

Effective and efficient supervision and monitoring of assighments, tests and projects.

ukhwNe

Prescribed Learning Resources

[1] Cay Horstmann, Rance Necaise; Python for Everyone, Second Edition, Wiley, 2016.

[2] William J. Palm IlI; Introduction to MATLAB for Engineers, Third Edition, Mc Graw Hill, 2011.

[3] Gregg Perry and Dean Miller; C Programming Absolute Beginner’s Guide, Third Edition, Pearson, 2014.

Issue Date: September 2023
Next Revision: September 2028
Module Title: ELECTRIC CIRCUIT ANALYSIS |
Module Code 13681EC
NQF Level Level 6
Notional Hours 120
Contact hours 3L+ 1T and/or PS /Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) TEGT3542 Fundamentals of Electrical Engineering
Prerequisite None
Semester Offered 1

Module Purpose:
The course aims to equip students majoring in electrical and electronic engineering with main theories, techniques and theorems for
analysing electric circuits and networks.

Overarching Learning Outcome
Demonstrate ability to design and analyse DC and AC electric circuits and networks using laws, techniques and theorems.

Specific Learning Outcomes
On completing the module students should be able to:
1.  Apply circuit theorems to simplify and find solutions to electrical circuits or networks.
Design, develop and interpret electrical circuits.
Use computer simulation tools for electric circuit design and analysis.
Perform DC and AC power calculations and measurements including power factor corrections.
Represent the total system response as a sum of a transient and steady state response and a natural and forced response.
Analyse, simulate, and experimentally validate DC and AC circuits.
Analyse three phase systems with balanced and unbalanced loads.
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Module Content

DC Transient Analysis: Natural response of first order RL and RC circuits. Step response of first order RL and RC circuits, general solution of
first transient circuits. Natural and step response of second order series and parallel circuits (RLC). Sinusoidal Steady State Analysis: AC
voltage and current, AC behaviours in basic elements (R, L and C). Phasor analysis with complex algebra, two terminal networks - impedance,
admittance, and susceptance. AC Circuit Analysis Techniques: Ohms Law, KVL, KCL, loop/mesh and nodal analysis. A.C. Circuit Theorems:
Superposition theorem, Thevenin’s and Norton theorems; maximum power transfer theorem. AC Power: instantaneous, average, or active,
reactive, apparent, and complex power, power triangle, power factor and power factor correction. Frequency Response Curves: Resonance,

series and parallel resonance, half power points, bandwidth, the concept of Q-factor, tuned circuits’ frequency selectiv

e networks, mutually

coupled circuits. Three Phase Networks: Concept of three-phase voltage generation, phase diagrams for three phase networks, Analysis of

balanced three phase networks, star and delta networks (source and loads), Unbalanced three phase circuits
measurement in three phase circuits. Computer circuit analysis and simulation using appropriate CAD software.
Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 5)

4 Investigations, Experiments and Data Analysis (Course Outcomes 3, 6, 7)

5 Eng Methods, Skills, and Tools including IT (Course Outcomes 3)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
®  Two tutorial or one practical session per week for 14 weeks
®  Weekly consultation sessions

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i) Atleast 2 quizzes, and at least 2 lab reports: 40%
ii)  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1.  To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2. Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4.  Effective and efficient supervision and monitoring of assignments, tests, and quizzes.
Prescribed Learning Resources
1. Books:

o Boylestad Robert. (2015), Introductory Circuit Analysis, 13th Edition, Pearson Education, USA

. Power and power

o Alexander K. Charles and Sadiku N.O. Mathews. (2013), Fundamentals of Electric Circuits, 5th Edition, McGraw Hill, USA

o Nilsson JW and Riedel SA. (2015), Electric Circuits, 10th Edition, Pearson Education, USA

2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028
Module Title COMPUTER NETWORKS
Code 13621CN
NQF Level 6
Notional Hours 80
Contact Hours 2L+ 1T or PS /Week
Additional learning requirements NONE
NQF Credits 8
(Co-requisites) (13522CC Computing Fundamentals)
Prerequisite(s) NONE
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Semester Offered 1

Module Purpose
This course aims to provide knowledge of the operations and security of computer networks.

Overarching Learning Outcomes
Discuss the OSI model, TCP/IP model, and issues related to addressing between networks as well as different network security threats
and their various solution.

Specific Learning Outcomes
Classify computer network layers and topologies.
Distinguish the OSI model and the TCP/IP model.
Inspect the issues related to addressing between networks.
List common security risks for Internet-connected computers.
Survey threats, unauthorized access and virus infections in relation with network and data compromise
(denial-of-service/attacks operation).
6. Independently study and make a presentation on one emerging network technology.

uewWN R

Module Content:

Communications within computer systems: structure and components of computer networks, packet switching, layered architectures,
applications: web/http, communication protocols, voice-over-IP (VOIP), peer- to—peer (p2p) file sharing and TCP/IP (Transmission
Control Protocol/Internet Protocol), reliable transfer, flow control, and congestion control, data link control, medium access control;
introduction to local area networks: metropolitan area networks and wide area networks. network layer: names and addresses, routing,
local area networks: Ethernet and switches, wireless networks and network security. Open Systems Interconnection model (OSI):
physical layer, data link layer, medium access control sublayer, network layer, transport layer, session layer, presentation layer and
application layer. Network topologies: network protocols, routing protocols, emerging network technologies, Quality of Service, network
management and troubleshooting. Network security: Denial of Service, Threats, secret-key crypto, public key Algorithms, intrusion
detection, authentication systems, Kerberos, email security (PGP, S/MIME), firewalls.

Contribution to Exit Level Outcome:

1.  Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)

2. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5)
3. Independent Learning Ability (Course Outcomes 6)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Two lecture periods per week for 12 weeks

2. One tutorial or one practical session per week for 12 weeks

3. Weekly consultation sessions

Student Assessment Strategies

1.  Students will be assessed through continuous assessments activities and a final examination.

2. The Continuous Assessment will be made up of the following assessment activities:

1.  Assignments (tutorials, quizzes, reports, practical assignments, labs): 40%

2. Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:

To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the course:

1.  To pass this course a student should obtain a minimum final mark of 50%

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1.  Invite students for one-one consultation to find the root cause of the problem
2.  Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. D.E.Comer, Computer Networks and Internets, Fifth Edition, Cisco Research Cisco, Inc. San Jose, CA 95138, 2009.
2. Computer Networks by Andrew S. Tanenbaum and David J. Fifth Edition, Wetherall Prentice Hall.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: ANALOGUE ELECTRONICS |

Module Code 13691CA

NQF Level 6

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or Practical Session / Week
Additional learning requirements

NQF Credits 12

(Co-requisites)

Prerequisite TEGT3542, Fundamentals of Electrical Engineering
Semester Offered 1

Module Purpose
This course aims to provide the necessary and fundamental knowledge and skills for analysis and design of analogue electronic circuits.

Overarching Learning Outcome
Analyse, design, construct and operate a variety of semiconductor devices including diodes, BJT and FETs.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the atomic structure of semiconductor materials.
Discuss the construction and operation of semiconductor diodes.
Analyse and design diode-based circuits.

Discuss the construction of BJTs.

Analyse and design BJT amplifier and switching circuits.

Discuss the construction of FETs.

Analyse and design FET biasing, amplifier and switching circuits.
Discuss the internal circuitry and operation of op-amps.
Analyse and design op-amp circuits.

Use EDA software to analyse electronic circuits.
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Module Content

Review of semiconductor theory. Semiconductor materials, covalent bonding, energy levels, valence band, conduction band. Diodes:
Types: p-n type, Zener. Construction, diode equivalent circuits, transition and diffusion capacitance, reverse recovery time, specification
sheets, diode equation. Diode applications: clippers, clampers, limiters, rectification - full and half wave. Bipolar Junction Transistors
(BJTs): structure-pnp transistor, npn transistor, transistor terminals operation characteristics curves, cut off region, saturation region, active
region, Q- point biasing: fixed, emitter stabilized, voltage divider, dc bias with feedback, load line applications: switching circuits, amplifier
circuits, oscillator circuits, Darlington pair, Current mirror circuits, current source circuits, cascaded systems, logic gates. AC
modelling: Application in the a. c. domain, BJT small signal model, voltage and current gain, fixed bias configuration, voltage divider bias,
emitter follower, feedback configurations, re model, hybrid pi equivalent model. Field Effect Transistors (FET): structure- n transistor, p
channel, transistor terminals, FETs Vs BJTs. Types: JFETs, MOSFETS, D-type mosfets, E Type mosfets, MESFETS Operation: characteristics
curves, operation region, pinch off region, Shockley equation. Biasing: Fixed — Bias, Self-Bias, Voltage-Divider Bias, Feedback
Configuration, applications: switching circuits, amplifier circuits, oscillator circuits, current source circuits, cascaded systems, voltage
variable resistors, op-amps, cascade amplifier, chopper, logic gates, current limiter, Three-Channel Audio Mixer, Silent Switching, Phase Shift
Networks, Motion Detection System. AC modelling: transconductance, dynamic resistance, ac equivalent model, gain calculation for Fixed
— Bias, Self-Bias, Voltage-Divider Bias, Feedback Configuration for JFET and MOSFETs. OP-Amps: internal structure, open loop and closed
loop configurations, ideal and practical op-amps, characteristics of ideal op-amps, equivalent model, inverting and non-inverting amplifier,
gain expressions, specifications sheets, input output offset parameters applications: inverting op-amp, non-inverting op-amp, unity
follower, Summing amplifier, Integrator, Differentiator. Analysis of electronic circuits using Electronic Design Automation (EDA) software:
Proteus, Multi-sim

Contribution to Exit Level Outcome

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 6, 8)

3 Engineering Design (Course Outcomes 3, 5, 7,9)

4 Investigations, Experiments and Data Analysis (Course Outcomes 8,10)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 5,7,9)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:
1.  Three lecture periods per week for 14 weeks
2. Two tutorial sessions per week for 14 weeks
3. Face-to-face consultations wherever necessary.
4.  Laboratory demonstrations.

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i) Continuous 50% (at least 2 Assignments — 20%, at least 4 Labs - 30%, at least 2 Tests 50)
i)  Examination 50% (1 x 3 hour paper).
Criteria for qualifying for the Examination:
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1.  To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student’s evaluation.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests, and examination.
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Prescribed Learning Resources
1.  Books
o  Electronic Devices and circuit theory: Robert L Boylestad.
o  Fundamentals of Analog Circuits: Thomas L Floyd.
o -Analog Electronics: lan Hickman
2. Lecture notes
3. Video lectures

Issue Date: September 2023
Next Revision: September 2028

8.5.2.3 YEAR 2 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV
Module Code 13612IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additionallearning requirements  None

NQF Credits 16

(Co-requisites) (13511IM Engineering Mathematics 1)
Prerequisite 13512IM Engineering Mathematics Il
Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and
engineering.
Overarching Learning Outcome
Equip students with broad and advanced mathematical skills that will help them solve engineering problems.
Specific Learning Outcomes
On completing the module students should be able to:
1.  Solve systems of first order linear differential equations using the LT and the matrix approach.
2.  Define, classify and solve partial differential equations analytically and
3. Apply integral calculus to functions of several variables and describe Green’s theorem
4.  Describe the principal of numerical methods and computational linear algebra

Module Content

Systems of Linear Differential Equations: Homogeneous and nonhomogeneous systems and their methods of solutions: The Laplace
Transform method and the matrix methods (eigenvalue-eigenvector approach). Partial Differential Equations: Partial differential equations
classification; elliptic, parabolic and hyperbolic. Neumann, Dirichrit boundary conditions of PDEs. Method of separation of variables to the
heat and wave equations; vibrations of a stretched elastic string fixed at both ends. Integral Calculus of Functions of Several Variables:
Double and triple integrals, Double, triple and iterated integrals, Line integrals in the plane, Green’s Theorem, Independence of path, Surface
integral, Divergence theorem, Stoke’s theorem, Irrotational and solenoidal fields, Physical and engineering applications. Numerical
Methods: Zeros of functions, Polynomial interpolation and least squares approximation, numerical differentiation and integration.
Numerical solution of first order ordinary differential equations and boundary value problems.

Contribution to Exit Level Outcome:
o 1 Problem solving (Course Outcomes 1,2,3,4)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes1,2,3,4)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomes1,2,3,4)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

(] Four lecture periods per week for 14 weeks
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(] One tutorial session per week for 14 weeks

(] Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and a final examination
®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

®  The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (tutorials, quizzes): 40%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
(] Internal and external moderation of examination papers and scripts.
(] Peer-review of course outlines and teaching.
(] Student evaluations.
(] Regular review of course content.

(] Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
(] One-on-one consultations with students during consultation hours.
(] Allocation of extra reading material where applicable.
(] Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Books:
[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.
[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.
[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.
2. Lecture notes

Issue Date: September 2023

Next Revision: September 2028

Module Title COMPUTER PROGRAMMING Il
Code 13692CP

NQF Level 6

Notional Hours 150

Contact Hours 4L + 1T or 1PS/Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) None

Prerequisite(s) 13631CP Computer Programming |
Semester Offered 2

Module Purpose
The module aims at introducing advanced programming design knowledge and skill with emphasis on object-oriented programming.

Overarching Learning Outcomes

Design and implement efficient programmes to solve engineering and mathematical problems using the top-down stepwise object-oriented
programming approach.
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Specific Learning Outcomes
. Discuss various recognized programming standards, guidelines and models.
. Apply advanced problem-solving techniques on numerical computations and engineering problems.
. Discuss Object-Oriented Programming Techniques.
. Design, Implement and Test object-oriented programmes using various object-oriented programming languages such as
C++/C#/Java and Python.
. Employ encapsulation, inheritance, polymorphism, abstraction and abstract data types in Programming Solutions.
. Use programming to solve numerical differentiation and integration problems.
. Write programme to read from and write content to files.

Module Content:

Recognized standards, guidelines and models used in programming. Flowchart ANSI symbols and usage. Extensive examples, and
programming exercises using pseudo-code/flowchart to solve practical problems in engineering.

Advanced Problem Solving: Top-down stepwise refinement approach, Code Tracing and Debugging techniques and the Try-Catch Clause.
Advanced Structured Programming: Standard Libraries, arithmetic and logical operators, Bitwise operators and bit masking; Precedence and
Associativity of Arithmetic Operations; Unary Operators; application of Structs hash maps and Enums. Symbols, keywords, identifiers, data
types

Selection and Repetition Structures: If Statement, Conditional Operator, Switch-Case Structure, For Loops, While Loops and other Loops;
Arrays, Strings, and Pointers: Arrays; Storing and accessing Values in Arrays; Pointers; Advanced string manipulation;

File Handling: Concept of a file, files and streams, standard file handling functions, binary files, random access files.

Advanced Functions: Functions definition; Functions declaration/prototyping; Functions calling; Functions arguments; Recursion. Object
Oriented Programming: Classes and Objects; Inheritance; Encapsulating; Abstraction; Polymorphism; Operators and Functions Overloading
and Overriding and Design Patterns

Numerical differentiation and integration using programming.

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 1, 2, 5)

2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4)

3 Engineering Design (Course Outcomes 1)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

3 Four lecture periods per week for 12 weeks

3 One tutorial session or one practical session per week for 12 weeks

. Weekly consultation sessions

3 A mini project at the end of the module.

3 A special hands-on demonstration that may involve an invitation of an expert from outside.

. Special soft skills lecture that may be done on-site or via video demos.

Student Assessment Strategies

. Students will be assessed through continuous assessments activities and there will be no examination at the

end of the semester.
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, reports, practical assignments): 20%
Tests (At least 3 tests): 50%
Semester Mini project (prototype oral presentation and development report): 30%
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Criteria for passing the course:
. To pass this course a student should obtain a minimum final mark of 50%.
. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

. Peer-review of course outlines and teaching.

. Student’s evaluation.

. Regular review of course content.

. Effective and efficient supervision and monitoring of assighments, tests and examinations.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

. Invite students for one-one consultation to find the root cause of the problem
. Offer extra reading materials were applicable
. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

. Hejlsberg, M. Torgersen, S. Wiltamuth, and P. Golde: The C# Programming Language (Microsoft.NET Development Series),
Fourth Edition, Addison Wesley, 2002.

3 S. Nakov and V. Kolev; Fundamentals of Computer Programming with C#, Svetlin Nakov and Co. 2013.

Issue Date: September 2023

Next Revision: September 2028
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Module Title

ELECTRICAL CIRCUIT ANALYSIS I

Code

NQF Level

Notional Hours

Contact Hours

Additional learning requirements
NQF Credits

(Co-requisites)

13692EC

Level 7

120

3L+ 1T or 1PS /Week

12

(TECE3691 Electric Circuit Analysis 1)

Prerequisite(s) NONE
Semester Offered 1

Module Purpose
The purpose of this module is to provide students with an understanding of the basic methods that are used for the time and frequency
domain analysis of linear electric circuits.

Overarching Learning Outcomes
Analyse and model electrical ac circuits and their frequency response characteristics using Fourier and Laplace transformation

Specific Learning Outcomes
On completing the module students should be able to
1 Apply linear algebra and differential equations techniques in electric circuit analysis.
Apply Fourier series and Fourier transforms for circuit analysis.
Utilize Laplace transforms for circuit analysis.
Derive, draw Bode plot frequency domain transfer functions for circuits and interpret them.
Determine the frequency response of a given circuit.
Design simple electrical filters that satisfy specific functional requirements.
Characterize linear networks with two-port parameters.
Simulate linear electric circuits and measure their properties.
Synthesize network circuits to meet specifications.
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Module Content:

Introduction: Review of Fourier series and Fourier transform, physical significance of the Fourier Transform and its application to electrical
circuits. Laplace transform: Review Laplace transformations and its properties, Waveform synthesis. Initial and Final value theorems.
Laplace Transform of network and time domain solution for RL, RC and RLC networks for ac and dc excitations. Network functions: Concept
of complex frequency; terminal pairs/ports; driving point functions; analysis of ladder networks; analysis of non-ladder networks; poles and
zeros of network functions; bode plot; Two port network parameters: Impedance; admittance; transmission; inverse transmission; hybrid;
inverse hybrid; inter-relationships between the parameters; interconnection of two port networks; T and Pi networks; Network
Synthesis: Hurwitz polynomials; positive real functions; realizations of LC and RC functions — Foster and Cauer Forms; Solving electric
circuits using relevant Computer aided tools such as MATLAB, Pspice e.t.c.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1,2,3,4)
3 Engineering Design (Course Outcomes 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2,3,4)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

[ Three lecture periods per week for 14 weeks
(] One tutorial or one practical session per week for 14 weeks
(] Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and a final examination.

®  The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (at least 2), 20%
ii) Tests (at least 2 tests): 50%
iiii) Labs (at least 3): 30%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
®  To pass this course a student should obtain a minimum final mark of 50%.

L] The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
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Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
2 Peer-review of course outlines and teaching.
3. Students' evaluation
4 Effective and efficient supervision and monitoring of assignments, tests, and examination.

Prescribed Learning Resources

(] Books
o C. Alexander and M. Sadiku, “Fundamentals of Electric Circuits,” 5th ed., McGraw Hill, 2013.
O Introduction to circuit analysis and design by Tildon Glisson. Jr, Springer Publications.
O  Network synthesis: Van Valkenburg; Prentice-Hall
O  Network Theory Analysis and Synthesis by Smarajit Ghosh, PHI publications
O  Networks and Systems by D. Roy Choudhury, New Age International publishers

O  J. Tront, “PSpice for Basic Microelectronics,” McGraw Hill, 2008.

° Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: DIGITAL ELECTRONICS
Module Code 13632CD
NQF Level 6
Notional Hours 160
Contact hours 4 Lectures + 2 Tutorial and/or Practical Session / Week
Additional learning requirements
NQF Credits 16
(Co-requisites) TETE3691 Analogue Electronics |
Prerequisite
Semester Offered 2

Module Purpose
This course aims to provide the necessary and fundamental knowledge and skills for analysis and design of digital electronic circuits.

Overarching Learning Outcome
Design and analyze combination and sequential logic circuits; design and analyze internal circuitry of different logic families and
interfaces.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss fundamental digital terminology.

Perform different number systems and coding conversions.

Describe the operation of different logic gates.

Analyse and simplify logic equations.

Analyse and design different combinational and sequential logic circuits.
Discuss the operation of Programmable Logic Devices (PLDs)

Implement and validate combinational and sequential digital circuits using VHDL and FPGAs.
Compare the performance of different logic family devices.

Discuss and analyse the internal circuitry of different logic family technologies.
Design interfaces between circuits of different logic families.
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Module Content

Review of fundamental Digital concepts: Logic levels, number systems and digital codes. Combinational Logic: logic gates, Boolean algebra,
logic simplification, combinational logic functions (including arithmetic circuits, encoders and decoders, multiplexers and demultiplexers,
comparators, parity checkers and generators). Programmable Logic Devices: SPLDs, CPLDs, FPGAs, Schematic Entry, VHDL implementation
and validation. Sequential Logic: latches flip-flops, counters, shift registers. Design of Digital Systems. Logic gate circuits: TTL, CMOS, ECL,
logic levels, propagation delay, fan-out, power dissipation, noise margin, logic family interfacing.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 8, 9, 10)
3 Engineering Design (Course Outcomes 5, 6, 10)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4,7)
Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:
. Four lecture periods per week for 14 weeks
. Two tutorial sessions per week for 14 weeks
. Face to face consultations
. Laboratory demonstrations, experiment documentation
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Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (At least 2 assignments): 20%
i) Practical reports (At least 4 Labs: 30%
iii)  Tests (At least 2 tests): 50%

Criteria for qualifying for the Examination:
1.  To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
®  To pass this course a student should obtain a minimum final mark of 50%.

®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.
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Effective and efficient supervision and monitoring of assignments, tests, and examination.

Prescribed Learning Resources
1. Books:
o Digital Fundamentals: Thomas L Floyd
o  Digital Electronics and Logic Design: B. Somanathan Nair
o Digital Electronics, Principles, Devices and Applications: Anil K Maini
2. Lecture notes
3. Video lectures

Issue Date: September 2023
Next Revision: September 2028
Module Title: SIGNALS AND SYSTEMS
Module Code 13692CS
NQF Level 6
Notional Hours 120
Contact hours 3L+ 2T or 1PS /Week
Additional learning requirements
NQF Credits 12
(Co-requisites) None
Prerequisite TEGM3592 Engineering Mathematics Il
Semester Offered 2

Module Purpose:
The purpose of this module is to provide the fundamental knowledge and skills for analysis of continuous and discrete-time signals and Linear
Time Invariant (LTI) systems using the time and frequency domain analysis techniques.

Overarching Learning Outcome
Apply transform techniques and various analysis approaches to signals and linear time invariant systems in the time and frequency
domain as well as continuous and discrete time filters.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the classification and properties of signals and systems as well as their representations.
Discuss the parameters of a continuous and discrete-time signal as well as LTI system.
Use time domain and frequency domain analysis techniques to determine the response of an LTI system for a given input signal.

Design continuous and discrete time LTI filters.
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Use MATLAB or any other simulation and visualisation tool to carry out computer-based simulations related to generating a system
model, verifying system’s properties as well as perform signal operations.
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Module Content:

Representation of Continuous-time Signals: Introduction to typical signals; Time-domain operations; Continuous-time signal characteristics
(periodicity, frequency, symmetry, energy, and power); Analogy between vectors and signals. Signal representation and analysis: Review
of Representation of continuous-time periodic signals by trigonometric functions (Trigonometric Fourier Series) and Exponential Fourier
series; Dirichlet’s conditions; Properties of Fourier series. Fourier Transform: Definition of Fourier transform, test signals, Properties of
Fourier transforms, Parseval's theorem. Laplace transforms: Importance and definition of Laplace transform, Properties, Laplace transform
of elementary signals, Inverse Laplace transform, Region of convergence (ROC), Constraints on ROC to various classes of signals, Relationship
between LT and FT of a signal. Time domain analysis of LTI Systems: Classification of systems, system description and parameters, Signal
transmission through linear systems, Convolution and correlation of signals, Energy and Power spectral density (PSD), Relation of PSD to
Autocorrelation. Applications of LT to LTI System analysis. Analog Filter design: Continuous-time and Discrete-time ideal and real filters
(Low-pass, high-pass, band-pass, and notch filters) in the time and frequency domain (frequency, impulse, and step response); Practical RC
filter circuits: Butterworth, Chebyshev, and Bessel approximations. Finite impulse response (FIR), Infinite Impulse Response
(IIR) filter, Statistical signal processing: Random signal, White noise and its Power spectrum, Linear system with white noise input, Signal to
noise ratio, Detection: Likelihood ratio test, Estimation: Maximum Likelihood estimation, MMSE.

Computer simulation software (e.g., MATLAB/PYTHON or equivalent).

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)

3 Engineering Design (Course Outcomes 4)

4 Investigations, Experiments and Data Analysis (Course Outcomes 5)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
o One tutorial or one practical session per week for 14 weeks
®  Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and there will be no examination at the end of the semester.

®  The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (at least 2 Assignments): 20%,
ii)  Labs (at least 2 labs): 30%
iii)  Tests (At least 2 tests): 50%

Criteria for passing the course:
®  To pass this course a student should obtain a minimum final mark of 50%.

®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

® Internal and external moderation of examination papers and scripts.

® Peer-review of course outlines and teaching.

® Student’s evaluation.

® Effective and efficient supervision and monitoring of assighments, tests and examinations.

® Weekly consultation hours

Prescribed Learning Resources
1.  Signals and Systems, Models and Behaviours. M. L. Meade and C. R. Dillon. Kluwer Academic Publishers. Latest Edition.
2.  Signals and Systems, Tarun Kumar Rawat. Oxford University Press
3. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: MEASUREMENTS AND INSTRUMENTATION

Module Code 13622CI

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial or 1PS /Week

Additional learning Requirements Include any compulsory field trips / excursions (outside the normal practicals); attachments /
group work /project etc.

NQF Credits 8

(Co-requisites) (I13502EE Fundamentals of Electrical Engineering)

Prerequisite None

Semester Offered 1
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Module Purpose
This module aims to provide the necessary and fundamental, theoretical and practical knowledge on measuring techniques.

Overarching Learning Outcome
Discuss the characteristics of measuring instruments and operate them in a lab environment as well as analyse and interpret measurement
results.

Specific Learning Outcomes

On completing the module students should be able to:

Distinguish different types and methods of measurements.

Discuss static and dynamic characteristics of an instrument.

Explain the importance of signal generators and signal analysers in measurements.
Calculate errors and reduce them in measurements.

Discuss the concept of instrument calibration.

Explain the use of sensors and transducers.

Measure different quantities, analyse and interpret the measurement results.
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Module Content

Systems of Units and Standards of Measurement: Absolute, derived and fundamental units. Advantages of electronic and electrical
measurements. Standards and types of standards. International Standards, Primary Standards, Secondary Standards, Working Standards.
Errors: sources of error. Types of errors, statistical analysis of error. Performance characteristics of Instruments: Static characteristics
(Accuracy, Precision, Sensitivity, Reproducibility, and Tolerance etc.) Dynamic characteristics (Speed of response, Fidelity, Lag, dynamic error
etc.). Calibration: Principles of calibration, calibration chain, calibration records. Elements of generalized measurement system, Functional
elements of an instrument: Primary sensing element, variable conversion element (analogue to digital conversion), variable manipulation /
conditioning element- (data amplification, attenuation) - data processing element (filtering), data transmission element, data storage
element (chart recorders, computers, memory storage devices etc.), data presentation element/ termination stage. Instrument
classification: active or passive instruments, null and deflection type instruments, analogue and digital instruments, indicating instruments
and instruments with a sound output, smart and non-smart instruments. Bridge measurement (Wheatstone, Kelvin, Maxwell Anderson,
Wien etc.) Electrical indicating and test instruments: Construction and operation of Digital meters (Voltage-to-time conversion digital
voltmeter, Dual-slope integration digital voltmeter), Analogue meters - Construction and operation of Analogue meters: Moving-coil meters,
moving iron meter, clamp on meter, techniques for measurement of high frequency signals. Noise in Measurement Instruments: Causes/
sources of Noise (Capacitive/ electrostatic, Inductive, multiple earth, thermoelectric potentials, shot noise,). Noise reduction techniques.
Measurements of electrical and non-electrical quantities: Sensors and transducers: Transducer Characteristics, Mechanical vs electrical
transducers. Transducer classification: active and passive transducers, on the basis of transduction principle used, analogue and digital
transducers, primary and secondary transducers, Transducer types: potentiometric transducers, LVDT, thermocouple, capacitive, inductive,
piezoelectric. Transducer circuits: temperature sensors, fire detector etc. Oscilloscopes: Internal architecture and operation, principle of
signal display, voltage, current, period and frequency measurement. Signal generators: Requirements of a signal generator, sine wave
generator, basic theory of oscillators (Wien bridge, RC phase shift, Hartley and Colpitts), RF signal generation, Lab type signal generator,
function generator (specification and principle of operation), Spectrum analysers: characteristics and principle of operation.

Contribution to Exit Level Outcome:
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5, 6)
o 4 lInvestigations, Experiments and Data Analysis (Course Outcomes 7)
o 5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4, 7)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

[ Two lecture periods per week for 14 weeks
[ One tutorial or one practical session per week for 14 weeks
(] Weekly consultation sessions

Student Assessment Strategies
[ Students will be assessed through continuous assessments activities and a final examination
®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 2-hour paper).
®  The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (tutorials, quizzes): 5%
O  Lab practical (At least 4 labs): 35%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% continuous assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.
2. Peer-review of course outlines and teaching.
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3. Student evaluations.
4.  Regular review of course content.
5.  Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Books
[1] Measurement and Instrumentation. Theory and Application, 2" Edition: Alan S. Morris, Reza Langari.
[2] Introduction to Instrumentation and Measurements, 2" Edition: Robert B. Northrop
2. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
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8.5.3 YEAR 3 OF (32BHCI) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER
ENGINEERING

8.5.31YEAR3 SEMESTER 1

Module Title MICROPROCESSOR SYSTEMS
Code 13721CM

NQF Level 7

Notional Hours 80

Contact Hours 4L + 1T or 1PS /Week
Additional learning requirements NONE

NQF Credits 8

(Co-requisites)

Prerequisite(s) 13632CD DIGITAL ELECTRONICS
Semester Offered 1

Module Purpose

This course aims to provide knowledge for the architecture of microprocessors and skills for developing assembly language applications for
microprocessors.

Overarching Learning Outcomes

Discuss the architecture of microprocessors as well as design, implement and analyse microprocessor-based systems and assembly language
applications.

Specific Learning Outcomes

1. Discuss microprocessor architecture.

2. Write assembly language programmes for microprocessors for different applications.

3. Design memory interfacing circuits for microprocessors.

4, Design input/output peripherals interfacing circuits for microprocessors.

5. Analyse given assembly language programme to determine functionality and/or correct syntax and semantic errors.

6. Develop assembly applications capable of switching external devices ON/OFF and monitoring binary signals on microprocessor
1/0 ports.

7. Design interrupt generating circuit for microprocessor.

8 Develop a microprocessor-based application (incorporating digital electronics, analogue electronics, and assembly language).

Module Content:

Computer Systems: History of microprocessors-based systems, elements, and organisation of computer systems, instruction cycle. Memory
Devices: RAM (SRAM, DRAM, DRAM cell arrays), ROM (EPROM, EEPROM), flash memory, memory addressing, address multiplexing, bus
contention. Microprocessors and architecture: types of microprocessors, registers (general purpose register, special function registers)
arithmetic and logic unit, execution unit, control unit, internal bus, external buses (address bus, data bus, control bus, bus timing), pipelining,
segmentation, memory banks, pin diagram, maximum/minimum mode configuration. Timing Diagrams: T-cycle, machine cycle, instruction
cycle, bus cycle, execution cycle and execution time of instructions. Addressing Modes: data addressing modes, programme memory
addressing modes, 1/0 ports addressing, stack addressing modes. Instruction set: data transfer, arithmetic, logical, string manipulation,
process control, control transfer instructions etc. Microprocessor Programming: Assembly language programming and programme
structure, assembler directives compilers, debuggers, linkers, loaders etc., macros, procedures, code optimisation. Memory interfacing:
Memory organisation, memory capacity, memory address decoder circuit, memory map design, memory interfacing. Input/output
interfacing: Interfacing IC (e.g. 8255 PPI) architecture, pin diagram and configuration, I/O memory mapping, port address decoder circuit,
command/control words, modes of operation, I/O interface programming clock generator circuits. Interrupt mechanism: sources, types,
interrupt procedure, vector table, interrupt priority, non-maskable interrupt, maskable interrupt, priority modes, interrupt
control/command words, interrupt service routines.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 6)
3 Engineering Design (Course Outcomes 3 - 5)
1. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Two lecture periods per week for 12 weeks
2. One tutorial or one practical session per week for 12 weeks
3. Weekly consultation sessions

Students Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2. The Continuous Assessment will be made up of the following assessment activities:
1. Assignments (at least 2), 10%

2. Practical work (at least 4), 30%

3. Tests (At least 3 tests), 40%

4, End of semester project, 20%

Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.

2 Peer-review of course outlines and teaching.

3. Student’s evaluation.

4 Regular review of course content.
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5. Effective and efficient supervision and monitoring of assignments, tests and examinations.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. Textbooks
i K. M. Bhurchandi and A. K. Ray, Advanced Microprocessors and Peripherals. 37 ed. Tata McGraw Hill Education Pvt Ltd, 2013.
ii. Y. Liu and G. A. Gibson, Microcomputer systems: the 8086/8088 family: architecture, programming, and design. Prentice-Hall,

1986.
3. Lecture presentation slides.
4, Microprocessor datasheets.
5. Microprocessors development boards.
Issue Date: September 2023
Next Revision: September 2028
Module Title: MACHINE LEARNING
Module Code 13791CM
NQF Level 7
Notional Hours 120
Contact hours 3 Lectures + 1 Tutorial / Week
Additional learning requirements NONE
NQF Credits 12
(Co-requisites) (13512IM ENGINEERING MATHEMATICS 1)
Pre-requisite 13691CP COMPUTER PROGRAMMING |
Semester Offered 1

Module Purpose:

This module will introduce the field of Machine Learning (ML). ML techniques enable us to automatically extract features from data so as to
solve numerous predictive tasks, such as speech/object recognition, machine translation, anomaly detection, medical diagnosis and
prognosis, automatic algorithm configuration, and robot control, etc., In this course, we intend to introduce some of the basic concepts of
mathematics and optimization required for machine learning. We cover different learning paradigms (supervised, unsupervised learning,
reinforced, and deep learning) and some of the more popular algorithms and architectures used in each of these paradigms. Students will
learn the algorithms, which underpin many popular ML techniques, as well as applying mathematical/Engineering Knowledge in developing
and understanding of the theoretical relationships between these algorithms. The practical labs will concern the application of ML to a range
of real-world problems using computer aided software tools.

Overarching Learning Outcome
Demonstrate ability to develop algorithm and apply ML to real life problem.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss necessary numerical computation and optimization techniques.

Discuss the fundamental issues and challenges of machine learning

Discuss important paradigms of supervised, un-supervised, reinforced learning.

Apply mathematical and Engineering Knowledge in developing machine learning models.

Evaluate models generated from data.

Explain Biological motivations for neural networks.

Estimate the parameters effecting neural networks and deep learning.

Design and implement various ML algorithms to solve real world problems using Computer aided software tools.
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Module Content:

Introduction: Importance of Machine Learning techniques, Review of Basic Mathematics required for ML (Analytic Geometry, Matrix
decomposition, Dimensionality reduction, Bayes theorem), Numerical computation and optimization, Machine Learning packages; Learning
approaches: Supervised, Unsupervised, Reinforced learning techniques with examples. Linear and Logistic Regression: Bias/Variance Trade-
off, Regularization, Variants of Gradient Descent, MLE, MAP; Classical ML Techniques: Bayesian Regression, Binary Trees, Random Forests,
SVM, Naive Bayes, k-Means clustering, kNN, Expectation Maximization. Neural Networks: Introduction, Early models, Biological neural
network, Artificial neuron, Artificial neural network (ANN) architecture, Multilayer Perceptron learning, Backpropagation, Initialization,
training and Validation, Parameter estimation. Convolutional Neural Networks: CNN Operations, CNN architectures, Training, Transfer
Learning. Deep Learning: Introduction, parameters affecting DL, Deep convolutional neural networks, Recurrent neural networks, feature
extraction, Autoencoders, Training of deep neural networks. Applications: Speech/Image (1D/2D) processing data sets

LAB: Computer aided software (MATLAB/Python/TensorFlow/Keras)

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 1, 2, 3, 4,5, 6, 7, 8)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)
Learning and Teaching Strategies/Activities
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The course will be facilitated through the following teaching learning activities:

1. Two lecture periods per week for 12 weeks
2. one tutorial or one practical session per week for 12 weeks
3. Weekly consultation sessions
Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
1. At least 2 assignments, and at least 2 lab reports: 50%
2. Mini-project and presentation (at least 2 presentations): 50%
Criteria for qualifying for the Examination:
1. A student must obtain a minimum of 50% in the assessment activities.
Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
Learning and Teaching Enhancement Strategies
1. Internal and external moderation of assessment activities.
2. Peer-review of course outlines and teaching.
3. Students lecturer evaluation
4, Effective and efficient supervision and monitoring of assighments, tests, and quizzes.
Prescribed Learning Resources
1. Books
2. Lecture Notes
Issue Date: September 2023
Next Revision: September 2028
Module Title: APPLIED ELECTROMAGNETICS
Module Code 13781CE
NQF Level 7
Notional Hours 120
Contact hours 3 Lectures + 1 Tutorials Session / Week
Additional learning requirements NONE
NQF Credits 12
(Co-requisites) (S3582GP PHYSICS FOR ENGINEERS I1)
Pre-requisite
Semester Offered 1

Module Purpose:

The purpose of this module is to provide an understanding of electromagnetic field (EM) and wave theory in the context of applications in
electrical engineering.

Overarching Learning Outcome

Analyse, with the help of laws of electromagnetics, electromagnetic wave propagation through different RF devices and circuits.

Specific Learning Outcomes

On completing the module students should be able to:

1. Interpret visualizations of electric fields, electric scalar potentials, and magnetic fields in terms of the forces that charged particles
or currents would experience.

2. Apply electromagnetic laws, Columbus, Gauss, Biot - Savart, Amperes laws to compute electric forces and fields, magnetic forces
and fields due to charge or current distributions with appropriate symmetry.

3. Distinguish the behaviour of magnetic and electric fields in the presence of dielectric and magnetic materials.

4, Analyse electromagnetic wave propagation in generic transmission line geometries.

5. Compute the reflection coefficient, VSWR, reflected and transmitted power in a transmission line with various loads. Determine
these values mathematically and using a Smith chart.

6. Formulate and analyse problems involving lossy media with planar boundaries using uniform plane waves.

7. Characterize the radiation of an antenna in terms of radiation pattern, directivity, beam width, and radiation resistance.

Module Content:

Review of Vector Algebra: Classification of vector fields. Electrostatics: Coulomb Law and Field Intensity. Electric Field due to Continuous
Charge Distribution. Electric flux density, Gauss Law, Maxwell Equations for static EM fields. Electric potential; Electric Field in Material
Space: Polarization in Dielectric; dielectric constant and strength; Continuity Equation and Relaxation Time; Boundary Conditions;
Magnetostatics: Biot-Savart’s Law; ampere Circuital Law; Maxwell Equation for time varying fields; Application of Ampere’s Law Magnetic
Flux Density; Magnetic Scalar and Vector Potential, Magnetic Forces, Material and Devices; Magnetic Boundary Conditions. Maxwell’s
equations in time-varying fields; Waves and phasors. Transmission lines; infinite transmission line; terminated transmission line; input
impedance; standing and travelling waves; VSWR; power flow.

Basics Concept of Mode: TEM, TE and TM Modes and their characteristics Smith Chart: Development; use; matching-single and double stub.
Plane waves: Plane wave propagation; Wave reflection and transmission; Radiation and antennas: Basic radiation fundamentals; launching
and receiving radiating waves.

Contribution to Exit Level Outcome:

1. Problem solving (Course Outcomes 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2,3,5,6,7)
3. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
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The course will be facilitated through the following teaching learning activities:

1.
2.
3.

Four lecture periods per week for 12 weeks
one tutorial session per week for 12 weeks
Weekly consultation sessions

Student Assessment Strategies
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Students will be assessed through continuous assessments activities and a final examination
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes): 20%

Tests (At least 3 tests): 60%

Labs (lab reports): 20%

Criteria for qualifying for the Examination:

1.

To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:

1.
2.

To pass this course a student should obtain a minimum final mark of 50%.
The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
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Internal and external moderation of assessment activities.

Peer-review of course outlines and teaching.

Students’ lecturer evaluation

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources
3 Books

1.

Fawwaz T. Ulaby and Umberto Ravaioli, Fundamentals of Applied Electromagnetics, 7th Edition, Pearson Education International,
2015.

2. M. N. 0. Sadiku, Elements of Electromagnetics, 5" Ed., Oxford University Press, 2010.
3. J. Edminster, Schaum's Outline of Electromagnetics, 3™ Ed., McGraw Hill Professional, 2010.
4., Karl E. Lonngren, etc., Fundamentals of Electromagnetics with MATLAB, 2™ Edition, Scitech Publishing, Inc., 2007.
5. NannapaneniNaraynan Rao, Elements of Engineering Electromagnetics, 6™ Edition, Pearson Education International, 2006.
6. W.H. Hayt and J.A. Buck, Engineering Electromagnetics, 8" Edition, Boston: McGraw Hill, 2012.

3 Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title ANALOGUE ELECTRONICS 11

Code 13781CA

NQF Level 7

Notional Hours 120

Contact Hours 3L+ 1T or 1PS /Week

Additional learning requirements NONE

NQF Credits 12

(Co-requisites)

Prerequisite(s) 13691CA ANALOGUE ELECTRONICS |

Semester Offered 1

Module Purpose

This course aims to provide advanced knowledge and skills for analysis and design of analogue electronic circuits.
Overarching Learning Outcomes

Analyse and design different analogue electronic circuits for different engineering applications.

Specific Learning Outcomes
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Determine the frequency response of transistor-based circuits.

Analyse and design different op-amp based circuits.

Analyse and design power amplifiers.

Analyse and design filter circuits.

Analyse and design oscillator circuits.

Analyse ADC and DAC circuits.

Analyse and design power supply circuits.

Analyse and design switching circuits employing power electronics components.
Develop printed circuit boards.
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Module Content:

Frequency response of BJTs and FETs transistor circuits. logarithmic scale, decibel concept, frequency bode plot, cut off frequency, midrange
frequency, low frequency response, high frequency response, Miller capacitance, Multistage frequency effects. Square wave testing. Op-
Amps: Differential amplifier circuit. BiFET, BIMOS and CMOS differential amplifier circuits. Practical Op-Amp circuits. Op-Amp specifications.
Applications: including summing amplifiers, controlled sources, differential amplifiers, active filters, oscillators., comparators, Schmitt
trigger, timer circuits, analogue to digital conversion, digital to analogue conversion, Controlled sources. Instrumentation circuits. etc. Power
Amplifiers: Class A, B, Cand D: series fed circuits, including transformer coupled circuits; construction: Transistor configuration, Q- operating
point location. operation- biasing methods of Class A, B, C and D, push pull operation, cross -over distortion, calculation of efficiency of class
A, B, C and D. Linear Digital ICs: ADC and DAC circuits, comparator unit operation, Timer IC unit operation, voltage-controlled oscillator,
phase locked loop circuits. Oscillator Circuits: relaxation and sinusoidal oscillators. Oscillator operation. conditions for oscillation, start-up
conditions, Barkhausen criterion. Oscillator Types Phase shift oscillator. Wien bridge oscillator. Tuned oscillator and crystal oscillator.
Feedback transistor-based oscillator circuits, Uni-junction oscillator Power Supplies: Block diagram, rectification, filtering circuits, ripple
factor, regulation (series and shunt circuits), IC voltage regulators. Power electronics devices: Construction Principle of operation, and
applications of (SCR, SCS, GTO, Triacs, DIACs, UJT, LASCR, IGBTs): construction, operation, Other two terminal devices: Construction,
operation and applications of Schottky diode, Varactor diode, Power diodes, Tunnel diode, Photodiode, Photoconductive cells, IR emitters,
Solar cells, Thermistors, Liquid crystal displays.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcome 1 - 8)
3 Engineering Design (Course Outcomes 2 - 8)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1 - 9)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Four lecture periods per week for 12 weeks

2 One tutorials or one practical session per week for 12 weeks
3. Weekly consultation sessions

4 Face to face consultations

Students Assessment Strategies

. Students will be assessed through continuous assessments activities.

. The Continuous Assessment will be made up of the following assessment activities:
i Assignments (at least 2), 10%
ii. Practical work (at least 4), 30%

ii. Tests (At least 3 tests), 40%

iv. End of semester project, 20%

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and project.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. Books
i. Electronic Devices and circuit theory: Robert L. Boylestad.
ii. Fundamentals of Analog Circuits: Thomas L. Floyd.
iii. Analog Electronics: lan Hickman.
2. Lecture Notes
3. Videos and online lectures

Issue Date: September 2023
Next Revision: September 2028
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Module Title ELECTRONIC PRODUCT DEVELOPMENT

Code 13761CD

NQF Level 7

Notional Hours 80

Contact Hours 2L+ 1T or 1PS /Week

Additional learning requirements NONE

NQF Credits 8

(Co-requisites)

Prerequisite(s) 13691CA ANALOGUE ELECTRONICS |
Semester Offered 1

Module Purpose
This course aims to provide knowledge, and practical skills, required to identify, analyse opportunities and requirements for Electronic
Product Development.

Overarching Learning Outcomes
Develop an electronic and/or computer engineering product prototype to solve an identified problem/opportunity and requirements.

Specific Learning Outcomes

1. Identify and document problems/opportunities that can be solved using electronics and computer engineering knowledge and
skills.

2. Identify and analyse system requirements, and corresponding testing methods, necessary to safely solve an identified
problem/opportunity.

3. Develop and systematically select different concepts/methods/technologies capable of safely meeting system requirements

based on clearly outlined valid criteria.

Develop design specifications for electronics products to requirements as well as industrial standards and regulations.
Develop a product/prototype, incorporating a printed circuit board, following a to satisfy design specification.

Test and troubleshoot the electronic circuit product based on identified requirements.

Produce a technical document of the product.

No vk

Module Content:

Electronic product development cycle; Problem Statement: problem/opportunity identification, problem/opportunity analysis, problem
statement; System Requirements: identification and analysis, functional block diagrams; Product Design: Concepts identification and
selection, design specifications, detailed design; Prototyping and testing: PCB development, schematic capture, layout design, heat sinks,
Product packaging; Product design documentation. Project.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcome 1 - 7)

3 Engineering Design (Course Outcomes 1 - 7)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes).

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Two lecture periods per week for 6 first weeks

2 One tutorial session per week for first 6 weeks

3. Supervised individual/group project for final 6 weeks.
4 Consultation sessions.

Students Assessment Strategies

Students will be assessed through continuous assessments activities.

The Continuous Assessment will be made up of the following assessment activities:
Assignment reports and presentations (at least 3), 25%.

End of semester demonstration, 25%.

End of semester project report, 50%.
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Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

1. The course will be facilitated on a project-based learning method.

2. Internal and external moderation of student project reports.

3. Peer-review of course outlines and teaching.

4, Student’s evaluation.

5. Regular review of course content.

6. Effective and efficient supervision and monitoring of assignments and project.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one supervision to find the root cause of the problem.

2. Offer extra reading materials where applicable.

3. Implement a semester course evaluation.
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Prescribed Learning Resources

1. Books
i Product Design and Development by Ulrich and Karl
ii. Electronic Instrument Design by Kim R. Fowler.

2. Lecture Notes and videos.

Issue Date: September 2023

Next Revision: September 2028

Module Title ANALOGUE AND DIGITAL COMMUNICATIONS
Code 13711CA

NQF Level 7

Notional Hours 160

Contact Hours 4L + 1T or 1PS /Week
Additional learning requirements NONE

NQF Credits 16

(Co-requisites) 13692CS Signals and Systems
Prerequisite(s) 13582IS Statistics for Engineers
Semester Offered 1

Module Purpose

This course aims to provide the necessary and underlying principles applied in analogue and digital techniques for the transmission and
reception of information.

Overarching Learning Outcomes

Analyse and design elements of an analogue and digital communication systems used for transmission and reception of audio/radio signals.
Specific Learning Outcomes

Apply principles involved in the transmission and reception of information in a communication system.

Explain the architecture of a generic analogue and digital communication systems.

Analyse the effect of different types of noise in communication systems.

Analyse the performance of analogue/digital modulated signals under white noise.

Discuss the process of converting analogue signal to digital format and its application to waveform coding.

Estimate the channel capacity of a bandlimited communication channel.

Apply different source, error correction, channel coding and decoding techniques for error free communications.

Evaluate the performance of various communication systems using simulation packages (e.g., MATLAB or equivalent).

Design baseband receiver, matched filter for optimal digital signal reception.
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Module Content:

Fundamentals of Electronic communication: Review of Signal models and analysis. Elements of communication system, Communication
channels, Bandwidth, Classification of Electronic communication systems, limitations of communication systems, comparison of analogue
and digital communication systems. NOISE: Noise sources, Classification of noise, noise bandwidth, noise figure and noise temperature;
noise models Analog modulation techniques: Modulation Types — Need for Modulation. Amplitude modulation: Theory of AM, DSBSC and
SSB Techniques. Generation and Detection of AM, DSB SC and SSB waves. Vestigial sideband transmission, AM Receiver: Receiver
characteristics, Tuned radio frequency (TRF) receiver, Super-heterodyne receiver, Automatic Gain control, Noise in AM, Angle Modulation:
Frequency Modulation: Single tone frequency modulation, Spectrum Analysis of Sinusoidal FM Wave, Narrow band and Wide band FM,
Generation and Detection of FM Waves, Comparison of FM and AM, PM and FM. FM receiver, Noise in angle modulation, Pre-emphasis, and
De-emphasis. Pulse modulation techniques: Analog to digital conversion, Generation, and detection of PAM, PWM and PPM, Performance
comparison. Waveform coding: Pulse code modulation (PCM), Quantization noise, Companding, standards for Companding, DPCM, Delta
and Adaptive delta modulation, Voice codecs and codec standards. Multiplexing Techniques: Frequency division, time division, and code
division multiplexing, Comparison of frequency division and time division multiplexing, T1-Carrier system. Baseband transmission: Basic
lines codes, comparison and spectral estimation of line codes, coding standards for LAN and telecommunications networks. Bit error rate,
Inter-symbol interference and equalization. Eye diagrams. Repeaters and regenerators. Digital modulation techniques: Digital carrier
systems, Passband transmission model and performance parameters, working principle of ASK, FSK and PSK transmitter and receiver, M-ary
PSK, QAM, Signal space representation, Band width, Applications of Digital modulation techniques, OFDM. Information theory and Source
coding: Definition of Information, Symbol source encoding, representation and analysis of codes, entropy coding methods, conditional
entropy and redundancy, entropy rate, channel capacity. Channel coding: Error control coding, Linear block codes: generator and parity
check matrices, syndrome testing, typical linear block codes and their applications. Cyclic codes, polynomial representation of codes,
convolutional codes, Turbo codes. Optimal receiver design: Baseband Signal Receiver and its probability of error, Optimum Receiver,
Matched Filter, Probability of error for ASK, PSK, FSK.

LAB Practicals: Use Computer simulation software (e.g., MATLAB/PYTHON or equivalent) and Analog and Digital communication trainer kits

Contribution to Exit Level Outcome:

2. Application of Scientific and Engineering Knowledge (Course Outcome 1 - 10)

3. Engineering Design (Course Outcome 11)

4, Investigations, Experiments and Data Analysis (Course Outcome 10)

5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcome 4, 7 -10)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Four lecture periods per week for 12 weeks
2. One tutorial or one practical session per week for 12 weeks
3. Weekly consultation sessions
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Students Assessment Strategies

Students will be assessed through continuous assessments activities and a final examination
The Continuous Assessment will be made up of the following assessment activities:
Assignments (at least 2 Assignments): 20%,

Labs (at least 5 labs): 30%

Tests (At least 3 tests): 50%
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Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment (CA).

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Prescribed Learning Resources

1. B.P. Lathi, “Modern Digital and Analog Communication Systems, 3rd Edition, Oxford University Press, 1998
2. S. Haykin and M. Moher, “Introduction to Analog and Digital Communications”, Wiley, 2nd Edition, 2007.
3. Sanjay Sharma, “Analog and Digital communication System”, S.K. Katariaand sons, 6th Edition, 2013

Issue Date: September 2023
Next Revision: September 2028

8.5.3.2 YEAR 3 SEMESTER 2

Module Title: TECHNICAL WRITING

Module Code 13762VW

NQF Level 7

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (U3683AL Academic Literacy I1)
Pre-requisite None

Semester Offered 2

Module Purpose

The purpose of this module is to equip students with skills based in theory relating to professional and technical writing.

Overarching Learning Outcome

Students should be able to communicate effectively and professionally - orally and through audio-visual means - and to write good technical
documents individually and in teams.

Specific Learning Outcomes

On completing the module students should be able to:

1. Produce technical documents that use tools commonly employed by engineering and computer science professionals.

2. Communicate effectively in a professional context, using appropriate rhetorical approaches for technical documents, adhering
to required templates and complying with constraints on document format.

Adapt content and rhetorical strategies according to audience and purpose for each document.

Select appropriate, credible sources to support the claims, findings or recommendations made in technical documents.
Incorporate ideas from source material, including images and figures.

Create and deliver technical briefings tailored to specific audiences, purposes and media.

Explain ethical considerations applicable to technical communication in engineering and computer sciences.
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Module Content

Introduction: academic vs technical communication; introduction to a various technical and business writing theories and practices designed
to be applicable to the production of business communication in the real world. Technical writing: fundamentals of good business/technical
writing, including protocols for business letters, memoranda, electronic mail, good and bad messages; persuasive messages and formal
reports and proposals. Technical reports: planning, structure, style and language for purpose and audience; effective graphical support.
Professional Oral communication: structure, style and language; academic and professional discourse; group presentations to industry
professionals. Posters and e-portfolios.

Contribution to Exit Level Outcome

Professional and technical communication (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities

The module will be facilitated through the following teaching and learning activities:

1. Lectures.
2. Face-to-face consultations wherever necessary.
3. Case studies.
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Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. Assignments: 20%.

Group oral presentations: 10%.

Individual reports: 40%.

Tests (at least 2): 30%.
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Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
English, J. (2013). Professional Communication: Deliver effective written, spoken and visual messages. 3" Edition, Juta Academic.

Issue Date: September 2023

Next Revision: September 2028

Module Title MICRONTROLLER ARCHITECTURE AND PROGRAMMING
Code 13742CM

NQF Level 7

Notional Hours 80

Contact Hours 2L+ 1T or 1PS /Week

Additional learning requirements NONE

NQF Credits 8

(Co-requisites)

Prerequisite(s) 13721CM MICROPROCESSOR SYSTEMS
Semester Offered 1

Module Purpose

This course aims to provide knowledge for the architecture of microcontrollers and skills for developing assembly language applications for
microcontrollers.

Overarching Learning Outcomes

Discuss the architecture of microcontrollers as well as design, implement and analyse assembly language applications for 8-bit
microcontrollers.

Specific Learning Outcomes

1. Analyse given assembly language programme to determine functionality and/or correct syntax and semantic errors.

2. Develop assembly applications capable of switching external devices ON/OFF and monitoring binary signals on microcontroller's
1/0 ports.

Develop interrupt based assembly applications.

Develop assembly application that incorporate microcontroller built-in EEPROM memory.

Develop assembly applications capable of converting analogue voltage to digital form.

Develop assembly application that incorporate microcontroller USART module.

Develop assembly application that capable of interacting with liquid crystal displays (LCD) and keypads.

Develop a microcontroller application (incorporating digital electronics, analogue electronics, and assembly language) as an end
of semester project.
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Module Content:

Microcontroller Architecture (for one selected 8-bit microcontroller family i.e., PIC or Atmel — with internal ADC): Pinout, port structure,
Microcontroller Memory Organisation and Memory Mapping: SRAM organisation, general purpose registers, pointer registers, /0 registers,
stack memory; programme memory organisation, programme memory counter; EEPROM organisation, additional microcontroller internal
peripherals. Microcontroller Applications Development Tools: Development board (datasheet), development environments, assemblers,
programme uploading and verification. Assembly Language (for one selected 8-bit Microcontroller family): Assembly vs Machine language,
assembly file structure, assembler directives, include files, sub-procedures and macros. Instruction Set (for selected 8-bit Microcontroller
family): Instruction set, arithmetic logic instructions, branch instructions, data transfer instructions, bitwise instructions, CPU control
instructions, stack pointer initialisation. Application Design Principles and tools: Pseudocode, flowcharts, design to code translation. 1/O
register access, on/off control of external components e.g LEDS, dc motors etc., monitoring of digital input voltage e.g., from push buttons,
or other external digital circuits; Analysis and design of delays (without built-in timers): Machine cycles, long delay implementation.
Interrupts: Interrupt vectors, external interrupt setup, interrupt service routines. Internal EEPROM: EEPROM registers, writing to internal
EEPROM, reading from internal EEPROM. Internal Analogue to Digital Conversion (single ended only): ADC features, Internal ADC operation,
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ADC registers, ADC sampling frequency selection, single conversion ADC operation, free running ADC operation, interrupt-based ADC
operation. USART: USART registers, configuration, reading and writing to USART devices.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 6)
3 Engineering Design (Course Outcomes 3 - 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Four lecture periods per week for 12 weeks
2. One tutorial or one practical session per week for 12 weeks
3. Weekly consultation sessions

Students Assessment Strategies

Students will be assessed through continuous assessments activities.

The Continuous Assessment will be made up of the following assessment activities:
Assignments (at least 2), 10%

Practical work (at least 4), 30%

Tests (At least 3 tests), 40%

End of semester project, 20%
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Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem.
2. Offer extra reading materials where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. Textbook
. Programming And Customizing The AVR Microcontroller by Dhananjay V. Garde, McGraw Hill Education TAB; 1st edition
(October 9, 2000), ISBN-13 : 978-0071346665.

2. Lecture presentation slides.

3. Microcontroller datasheets.

4. Microcontroller development boards.

Issue Date: September 2023

Next Revision: September 2028

Module Title RADIO FREQUENCY AND MICROWAVE ENGINEERING
Code 13782CM

NQF Level 7

Notional Hours 120

Contact Hours 3L+ 1T /Week

Additional learning requirements Mini group Design Project

NQF Credits 12

(Co-requisites) (13781CE Applied Electromagnetics)
Prerequisite(s)

Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to radio frequency (RF) /microwave analysis methods and design techniques.
Overarching Learning Outcomes

Analyse and design microwave circuits and components.

Specific Learning Outcomes

1. Model different RF components, RF Front end architecture used in microwave communication.

2. Analyse wave propagating properties of guided wave structures (TE, TM, TEM waves): coaxial line, parallel plate, microstrip,
stripline, rectangular and circular waveguides, and coupled lines.

3. Apply N-port representations for analysing microwave circuits.

4, Analyse transmission line and dimensions needed for the specific system requirements.

5. Design a matching network to maximize systems performance.
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6. Examine passive and active microwave semiconductor devices.

7. Analyse and design basic microwave circuits using microwave network parameters.

8. Design simple passive microwave circuits using Computer Aided Design (CAD) tools.

9. Examine Network and Spectrum Analyzers, demonstrate Calibration Techniques for Vector Network Analyzers
10. Evaluate characteristics of antennas needed for microwave radar, communications and remote sensing systems.

Module Content:

Introduction to RF and Microwave Engineering; RF components (Coaxial Line, Rectangular Waveguide, Antennas, Microstrip Line), RF Front
end design, Operation, Frequency

Principles of Microwave Semiconductor Devices: Gunn Diodes; IMPATT diodes; Schottky Barrier diodes, PIN diodes, etc. Microwave tubes:
working principles of Klystron; TWT; Magnetron; High Gain and Low Noise RF Amplifier Design.

Three and Four Port Networks: Design and Applications of Power Dividers and Combiners; Directional Couplers and other hybrids
Microwave Filters: Periodic Structures, Filter design Concepts, Transmission Line Filters, Microwave Filter Technologies; Non Ideal Effects
in RF and Microwave Engineering: Noise in Microwave Circuits, Noise Figure, Noise Measurement, Linearity, Dynamic Range; Microwave
Network Analysis: ABCD; Scattering Parameters for microwave Circuits; Lumped and Distributed Matching Circuits; Multi Section Broadband
Transformers; Microwave Measurements:  Spectrum and Network Analyser measurement of scattering parameters. System design
concepts: Systems Aspects of Antennas; Receiver Architectures; Operation, Frequency

RF and Microwave Computer aided tools such as AWR and CST, Sonnet, HFSS.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1,)
3.  Engineering Design (Course Outcomes 1, 3 and 6)

5 Eng Methods, Skills, and Tools including IT (Course Outcomes 5, 6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Two lecture periods per week for 12 weeks
2 One tutorial session per week for 12 weeks
3. Mini group design project

4 Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through continuous assessments activities and a final examination.
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes): 20%

Tests (At least 2 tests): 40%

Labs (lab reports): 20%

Mini group design project 20%
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Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper)

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Students' evaluation

Effective and efficient supervision and monitoring of assignments, tests, and examination.
Weekly consultation hours

uhwN R

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. Davis, W. A., and Agarwal, K. (2003). Radio frequency circuit design (Vol. 162). John Wiley and Sons.
2. Pozar, David M. Microwave engineering. John Wiley and sons, 2011.

Issue Date: September 2023
Next Revision: September 2028

169



Module Title DATABASE SYSTEMS

Code 13792CD

NQF Level 7

Notional Hours 120

Contact Hours 3L+ 1T or 1PS/Week

Additional learning requirements Mini project

NQF Credits 12

(Co-requisites) None

Pre-requisite(s) 13692CP COMPUTER PROGRAMMING 11
Semester Offered 2

Module Purpose
This course aims to provide knowledge and skills for the development of database systems.

Overarching Learning Outcomes
Plan and implement database systems.

Specific Learning Outcomes

Compare the types of database technologies.

Construct different types of database system prototypes.
Examine structured query languages.

Inspect technologies of conventional and file-processing systems.
Evaluate prototyping methodology and enterprise data models.
Make effective use of Structured Query Language.

Explain Database Security and Protection.

NoukwNhe

Module Content:

Overview of Database systems: model, schema, instance. Database system vs. File systems. Data abstraction levels, database languages,
system architecture. Classification of Database Management System. Data modelling: Entity-Relationship (ER) Model, Entities and Entity
types, Relationship and Relationship type, Constraints, Weak Entity Types, ER, Diagrams. Semantic object model. Process of database design:
requirement analysis, conceptual database design, database schema design. Database design using entity-relationship and semantic object
models, database application design. Terminology in Relational Data model, Integrity Constraints, Primitive Operations on Relations,
Relational Algebra (RA), Relational Algebra Operations, Relational Completeness, Additional Operations on Relations. Foundations of
relational implementation. Structured Query Language (SQL): DML Features in SQL, DDL in SQL, updates in SQL, Views in SQL, Embedded
SQL, Query-by-Example (QBE). Concurrency, recovery, and security issues. Armstrong’s inference rules and minimum covers, normal forms.
Current trends in database systems: Client-Server database systems, Open Database connectivity (ODBC) standard, knowledge-Based
Systems, Object-Based Systems, data warehousing and data mining concepts, Web databases. Concept in database systems, inverted file
structure; query formulation and language; data structure to minimize access time; construction of database management systems.
Commercial Programming languages and e manipulations programme preparation. Coding forms file maintenance, backup and protection.
Types of databases; Evolution of Database technologies; Database technology versus conventional file-processing systems; Functional
Dependencies; Normalization and denormalization.

Contribution to Exit Level Outcome:
3 Engineering Design (Course Outcomes 2, 3,5,6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 4, 7)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

8. Four lecture periods per week for 12 weeks
9. One tutorial or one practical session per week for 12 weeks
10. Weekly consultation sessions

Students Assessment Strategies

Students will be assessed through continuous assessments

The Continuous Assessment will be made up of the following assessment activities:
Assignments and labs (at least 2 Assignments), 10%,

Labs (at least 3 labs): 20%

Tests (At least 2 tests), 50%

Mini project 20%

PONPEDNPE

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.
2 Peer-review of course outlines and teaching.

3. Student’s evaluation.

4 Regular review of course content.
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5. Effective and efficient supervision and monitoring of assignments, tests and examinations.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

1. W. Sheilds. SQL QuickStart Guide: The Simplified Beginner's Guide to Managing, Analyzing, and Manipulating Data With SQL,
ClydeBank Media LLC. 2019.
2. U. Malik., M. Goldwasser, B. Johnston: SQL for Data Analytics: Perform fast and efficient data analysis with the power of SQL,

Packt Publishing, 2019.

Issue Date: September 2023

Next Revision: September 2028

Module Title OPERATING SYSTEMS
Code 13792C0

NQF Level 8

Notional Hours 120

Contact Hours 3L+ 1T or 1PS/Week
Additional learning requirements NONE

NQF Credits 12

(Co-requisites) (13691CP Computer Programming )
Prerequisite(s) None

Semester Offered 1

Module Purpose

This course aims to provide the underlying knowledge of different operating systems.

Overarching Learning Outcomes

Discuss the components and functions of operating systems including multitasking, synchronisation, deadlocks, scheduling, and inter-
process communication.

Specific Learning Outcomes

1. Discuss the core functionality of modern operating systems such as Windows and Unix based

2. systems.

3. Distinguish key concepts in computer memory management.

4. Discuss the File System interface, files, processes, and inter-process communication for modern
5. Operating systems.

6. Write programmes that interface to the operating system at the system-call level.

Module Content:

Introduction and General overview of operating systems and basic concepts. OS organization: processes and interprocess communication,
kernels, multithreaded programming, memory allocation, resource allocation and scheduling, file systems and persistent storage, protection
and security. OS services, System calls, User interface, Shell command interpreter, Operating System Design and Implementation, Virtual
machines. Processes: Process concept, Process state, Process management. Threads concept, Threads versus processes, P-Threads, Multi-
threaded applications. Scheduling: Short-term CPU scheduling, Longer-term scheduling, Priority scheduling, Size-based scheduling.
Concurrency and Synchronization: Concurrent processes, Contention, Synchronization issues, Critical sections. Deadlocks: Deadlock
detection and prevention. Memory Systems: Memory layout, Memory management, Hardware and software support for addressing,
Segmentation versus paging. Virtual Memory: Virtual memory systems, Memory hierarchy, Hardware and software support, Page tables,
Page faults and TLBs. File System Interface: File system concepts, File operations, Basic storage, File management issues. File System
Implementation: File system design issues, Original Unix file system, Unix fast file system, Caching, File system optimization. Storage and I/O
Systems: Storage systems, Speed. Capacity, Reliability, RAID systems, Input/output. Memory-mapping, Peripheral devices, Networked 1/0,
Storage Area Networks.

Contribution to Exit Level Outcome
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3,4)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

7. Two lecture periods per week for 12 weeks
8. One tutorials or one practical session per week for 12 weeks
9. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through continuous assessments activities and a final examination.
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, reports, practical assignments): 20%

Tests (At least 2 tests): 60%

Labs (at least 3 labs reports): 20%

PONNE
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Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
2 To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper)

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Students' evaluation

Effective and efficient supervision and monitoring of assignments, tests, and examination.
Weekly consultation hours

AR

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

1. A. Silberschatz, P. B. Galvin and G. Gagne, Operating System Concepts Ninth Edition, Wiley, 2012
2. G. Tomosho, Guide to Operating Systems Fifth Edition, Cengage Learning, 2007
Issue Date: September 2023

Next Revision: September 2028

Module Title CONTROL ENGINEERING

Code 13832EC

NQF Level 8

Notional Hours 160

Contact Hours 4L + 1T or 1PS/Week

Additional learning requirements NONE

NQF Credits 16

(Co-requisites) (136111M ENGINEERING MATHEMATICS 111)
Prerequisite(s)

Semester Offered 2

Module Purpose

Aim of this Module is to introduce students to modelling, analysis, and design of linear feedback control systems from both classical and
modern viewpoints, with a strong emphasis on the design of performance-oriented controllers under typical practical implementation
constraints

Overarching Learning Outcomes
Analyse the performance of feedback control systems and design controllers to meet the required system specifications...

Specific Learning Outcomes

1. Model basic electrical systems as control systems or part of control systems.

2. Analyse given electrical systems or models, using transfer functions, state space methods and frequency response methods, to
determine different characteristics required for control engineering.

3. Design controllers and compensators, using Root Locus methods, frequency response methods and state space methods to meet
set specifications.

4. Explain the industrial applications of Controllers and compensators (PD, Pl and PID)

5. Apply engineering software for modelling, analysis and design of control systems

Module Content:

Control Systems Basics: Fundamentals of control Theory, Components of a control system, applications of control systems, open and closed
loops, Examples of Modern control systems

Modelling of dynamic Systems: Laplace transform review, Models of dynamic systems in differential equation form; electrical, mechanical,
electro-mechanical systems, hydraulic systems, gear-trains and rotational systems. Modelling of the system using block diagrams. Transfer
functions; transfer function representation of a model

Time Domain Analysis: Laplace transform review, system response to typical input signals, Step response performance Steady state errors
in unity and non- unity feedback systems. Static error constants and system type,

Feedback control system concept and stability: Essential principles of feedback. Sensitivity of control systems to parameter variation.
Disturbance signals in feedback signals. Stability analysis; concept of stability, Routh_ Hurwitz stability criterion, other stability criterion,
relative stability of feedback systems, stability of closed loop systems.

Root Locus method: Root loci, plotting of root loci, System poles and zeros. Rules for root locus construction,
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Frequency Response Concept: asymptotic approximation (Bode Plots), Nyquist stability criterion, gain and phase margins. Stability using
Nyquist diagram and bode plots.

State space analysis: State variable system description, state vector differential equation, state equation form block diagram, and transfer
function, Solution of state equation; characteristic equation of a state model, Control of multivariable systems; controllability and
observability

Control Systems Design and compensation techniques: improving transient response and steady- state response using cascade
compensation. Feedback compensation. System compensation using phase- lead, phase — lag and phase lead — lag networks on the Bode
diagram and root locus, Dynamic compensation using; proportional (P), derivative (D), integral (I) proportional and derivative (PD),
proportional and integral (P1), proportional derivative and integral (PID) controllers, Design of Feedback Controllers using PI, PD and PID
Controllers

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1,2, 3, 4, 5,6)

Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4,5)
Eng Design (Course Outcomes 4)

Investigations, Experiments and Data Analysis (Course Outcomes 6)

Eng Methods, Skills, and Tools including IT (Course Outcomes 4)

VR wN e

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Four lecture periods per week for 12 weeks

2 One tutorials and/or one practical session per week for 12 weeks
3. Weekly consultation sessions

4 A group design project at the end of the modules

Student Assessment Strategies

Students will be assessed through continuous assessments activities and a final examination
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, lab and field reports): 5%

Tests (At least 2 tests): 15%

Design project (oral presentation and design report): 30%

WNENeE

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 50% in total CA marks

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour)

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.

uhwNE

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

1. Norman S. Nise, “Control System Engineering”- 6th Ed, John Wiley and Sons, USA, 2011

2. Richard C. Dorf and Robert H. Bishop, “Modern Control system” 12th Ed, Pearson, UK, 2010
Issue Date: September 2023

Next Revision: September 2028
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8.5.4.YEAR 4 OF (19BCEE) BACHELOR OF SCIENCE IN ELECTRONICS AND COMPUTER ENGINEERING

8.5.4.1YEAR4 SEMESTER 1

Module Title: RESEARCH METHODS AND EXPERIMENTAL DESIGN
Module Code 13821IR

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial Session / Week

Additional learning requirements None

NQF Credits 8

(Co-requisites)

Pre-requisite (13582IS STATISTICS FOR ENGINEERS)

Semester Offered 1

Module Purpose

The purpose of this module is to provide the students with the knowledge and skills required to conduct and document engineering research.
The course also provides the students with an opportunity to engage in different research activities such as research planning, literature
review, simulation, experimentation, data analysis and reporting (written and oral) using a selected engineering research topic.
Overarching Learning Outcome

Students should be able to plan and design a research project, including identifying a research problem and sub-problems, conducting a
literature review, determining a methodology for answering the questions presented, and developing hypotheses regarding the expected
results.

Specific Learning Outcomes

On completing the module students should be able to:

1. Identify and formulate research problems

2. Access, systematically search, assess, analyse, evaluate and reference relevant published works for the purpose of completing
investigations into engineering problems

Select and apply appropriate research methodologies

Design and conduct engineering experiment

Analyse research results using appropriate statistical methods

Write research proposals and research reports

Communicate professionally and effectively through written, oral, aural, and graphical means with others in the engineering
profession.
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Module Content

Experimentation planning and execution: Introduction to research, aims of experimental research, steps in experimental research. Types of
research, Formulation of research problem. Research methods and methodology. Research Design: Conceptualisation of research design,
instrument construction for data collection. Research Study: Data collection, Processing and displaying data. Literature Review: Sources,
citation and citation styles, referencing and referencing style, plagiarism and its types. Research report writing: Report structure and format.
Research Proposal: Formulation and presentation of research proposals.

Experimental Design

Modelling and Simulation: MATLAB Toolboxes overview, Building math models in MATLAB, Simulation and results analysis. Design of
Engineering Experiments: introduction to experiments, types of experiments (comparative, single factor, multi-factor completely
randomized designs, blocking designs, full factorial designs with two levels, fractional designs with two levels, fitting regression models, least
squares and response surface designs. Conducting Engineering Experiments: Experiment set up, running experiments, data collection and
data analysis. Writing Research papers: how to write a research paper and report structure. Computer laboratory software/applications:
Mendeley, Jabref, MS Word, Refworks, R, Design Expert, Minitab, MS Excel, JMP, etc.

Contribution to Exit Level Outcome:

4 Investigations, Experiments and Data Analysis (Course Outcomes 1, 5, 6 - 9)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 5)
6 Professional and Technical Communication (Course Outcomes 2, 9)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:

1. Two lecture periods per week for 12 weeks
2. One tutorial session per week for 12 weeks
3. Face to face consultations

Student Assessment Strategies

Students will be assessed through continuous assessments activities

The Continuous Assessment will be made up of the following assessment activities:
Technical Report: 10%

Assignments: 20%

Test: 20%

Research Proposal Seminar: 20%

Research Proposal Reports: 30%

No Examination

To pass this course a student should obtain a minimum final mark of 50%.

. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies

Methods for evaluating and improving the quality and standards of learning and teaching:

N RWNDRENER

1. Continuous module review
2. Student lecture-evaluation
3. Peer-review of course outlines and teaching
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Describe mechanisms that will be put in place to monitor student progress:

1. Invite students for one-one consultation to find the root cause of the problem
2. Use the e-learning tools that support student progress monitoring mechanism and give early warning signal.
3. Monitoring the performance of the assessments of each module as described in the module’s details, and in accordance with
Assessment Policy will be used.
4, Assign students to academic staff in the department through mentorship programme. In this relationship, the mentors will monitor
their mentee’s academic performance and make certain recommendations on how to improve the grades.
5. Monitoring of the student progress through the student support systems in the Directorate of Students Affairs Office.
6. Enforce attendance register.
Prescribed Learning Resources
1. Books:
Prescribed Books
1. Ranjit Kumar, Research Methodology, A step-by-step guide for beginners, 4th edition, 2014.
2. Sage, Introducing Research Methodology, A beginner’s guide to doing a research project, UWE FLICK, Uwc Flick 2011.
Other Resources
1. [1] Paul D. Leedy, Jeanne Ellis Ormrod, Practical Research, Planning and Design, 10th edition, 2013, 2010, 2005, 2001, 1997,
Pearson Education.
2. [2] Alexander M. Novikov and Dmitry A. Novikov, Research Methodology from Philosophy of Science to Research Design, 2013,
Taylor & Francis Group.
3. [3] Gary J Burkholder, Kimberley A. Cox, Linda M. Crawford, John Hitchcock, “Research Design and Methods: An Applied Guide for
the Scholar-Practitioner” SAGE Publications, Inc; 1st edition (September 3, 2019)
4. [4] Douglas C. Montgomery, “Design and Analysis of Experiments”, International student version, Wiley; 8th edition, (Paperback
January 2013), WILEY INDIA.
5. Lectures notes.
6. E-resources (Journal and conference proceedings.
Issue Date: September 2023
Next Revision: September 2028
Module Title OPERATING SYSTEMS
Code 13792C0
NQF Level 8
Notional Hours 120
Contact Hours 3L+ 1T or 1PS/Week
Additional learning requirements NONE
NQF Credits 12
(Co-requisites)
Prerequisite(s) (13691CP Computer Programming 1)
Semester Offered 1

Module Purpose

This course aims to provide the underlying knowledge of different operating systems.

Overarching Learning Outcomes

Discuss the components and functions of operating systems including multitasking, synchronisation, deadlocks, scheduling, and inter-
process communication.

Specific Learning Outcomes

1. Discuss the core functionality of modern operating systems such as Windows and Unix based

systems.

Distinguish key concepts in computer memory management.

Discuss the File System interface, files, processes, and inter-process communication for modern

Operating systems.

. Write programs that interface to the operating system at the system-call level.

Module Content:

Introduction and General overview of operating systems and basic concepts. OS organization: processes and interprocess communication,
kernels, multithreaded programming, memory allocation, resource allocation and scheduling, file systems and persistent storage, protection
and security. OS services, System calls, User interface, Shell command interpreter, Operating System Design and Implementation, Virtual
machines. Processes: Process concept, Process state, Process management. Threads concept, Threads versus processes, P-Threads, Multi-
threaded applications. Scheduling: Short-term CPU scheduling, Longer-term scheduling, Priority scheduling, Size-based scheduling.
Concurrency and Synchronization: Concurrent processes, Contention, Synchronization issues, Critical sections. Deadlocks: Deadlock
detection and prevention. Memory Systems: Memory layout, Memory management, Hardware and software support for addressing,
Segmentation versus paging. Virtual Memory: Virtual memory systems, Memory hierarchy, Hardware and software support, Page tables,
Page faults and TLBs. File System Interface: File system concepts, File operations, Basic storage, File management issues. File System
Implementation: File system design issues, Original Unix file system, Unix fast file system, Caching, File system optimization. Storage and I/O
Systems: Storage systems, Speed. Capacity, Reliability, RAID systems, Input/output. Memory-mapping, Peripheral devices, Networked 1/0,
Storage Area Networks.
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Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3,4)

Learning and Teaching Strategies/Activities
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The course will be facilitated through the following teaching learning activities:

7. Two lecture periods per week for 12 weeks
8. One tutorials or one practical session per week for 12 weeks
9. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through continuous assessments activities and a final examination.
The Continuous Assessment will be made up of the following assessment activities:
Assignments (tutorials, quizzes, reports, practical assignments): 20%

Tests (At least 2 tests): 60%

Labs (at least 3 labs reports): 20%

PRONONE

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper)

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Students' evaluation

Effective and efficient supervision and monitoring of assignments, tests, and examination.
Weekly consultation hours
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root course of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a google survey

Prescribed Learning Resources

1. A. Silberschatz, P. B. Galvin and G. Gagne, Operating System Concepts Ninth Edition,Wiley, 2012
2. G. Tomosho, Guide to Operating Systems Fifth Edition, Cengage Learning, 2007

Issue Date: September 2023

Next Revision: September 2028

Module Title WIRELESS COMMUNICATION

Code 13881CW

NQF Level 8

Notional Hours 120

Contact Hours 4L + 1T or 1PS/Week

Additional learning requirements Individual/Independent project

NQF Credits 12

(Co-requisites)

Prerequisite(s) 13711CA Analogue and Digital Communication
Semester Offered 1

Module Purpose

This course provides a comprehensive overview and advanced knowledge of modern mobile and wireless communication systems. The
course will discuss radio propagation and transmission principles used in different wireless communication systems such as MIMO
communications, satellite communication, challenges of 5G networks, and applications of Machine learning for wireless communications.

Overarching Learning Outcomes
Design a point-to-point wireless link in the process of wireless network planning and discuss the effects of physical layer techniques on
wireless communication.

Specific Learning Outcomes

Explain the Architecture and operational principles of wireless communications link.

Analyze and design receiver and transmitter diversity techniques

Construct SISO and MIMO wireless links to analyze the performance.

Apply cellular concepts and multiuser communication techniques to increase the network capacity.
Differentiate between the five generations (2G/3G/4G/5G) of wireless standards .

Estimate wireless channel characteristics using machine learning techniques.

Make a presentation on independently studied selected topic in wireless communication.

Nk wheR

Module Content:
Introduction to Wireless communications: Fundamentals terms of wireless communications, Evolution of wireless systems, General Model
for Wireless digital Communication Link.
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Wireless channel modelling and Radio transmission: Propagation models: large scale path loss and small scale fading and multipath effects,
wireless channel modelling, radio propagation over wireless channel: ground wave, space wave, ionosphere propagation, types of
Interference and mitigation techniques, Diversity techniques, Doppler Effect.

Multiuser Communication: Multi-user access techniques - FDMA, TDMA, CDMA, and SDMA: Use of Spread Spectrum, Direct Sequence
Spread Spectrum (DSSS), Code Division Multiple Access, Ranging using DSSS, Frequency Hopping Spread Spectrum, PN-Sequences:
Generation and Characteristics, Synchronization in Spread Spectrum Systems, OFDMA

MIMO wireless transmission/systems: Spatial multiplexing, System model, Pre-coding, Beam forming, Channel state information — Channel
capacity, Channel estimation techniques using machine learning algorithms.

Mobile Communication Systems: Cellular theory, frequency reuse technique, cellular architecture, handover techniques, mobility
management, GSM, UMTS, and LTE Network, Physical layer concepts of 5G.

Satellite Communication: Geometry, transmission and access technique, radio sub systems, link design, applications.

Wireless Networking: Wireless Local Area Network, Bluetooth, LoRaWAN, and IEEE802.15.4 based sensor networks.

Individual students project on selected topics in wireless communication.

Contribution to exit level outcomes.

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 5, 6)
3 Engineering Design (Course Outcomes 4, 5)

9 Independent Learning Ability (Course Outcomes 7)

Learning and Teaching Strategies/Activities
This course will be facilitated through the following teaching activities:

1. Four Lecture periods per week for 12 weeks.
2. One Tutorials or 1 practical session per week for 12 weeks.
3. Weekly consultations wherever necessary.

Students Assessment Strategies

1.Students will be assessed through continuous assessments activities and a final examination.
2. The Continuous Assessment will be made up of the following assessment activities:

1. Assignments (at least 2), 10%.

Practicals (at least 3), 20%.

Tests (at least 2 tests), 40%.

Individual project report and presentation from an independently learned topic, 30%.
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Criteria for qualifying for the Examination:
1.  To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment
(CA).

Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%. as well as obtain a minimum of 50% in the assessment
of the exit level outcome 9 (Independent Learning), in the individual semester project.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root course of the problem

2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey
Prescribed Learning Resources

1. Rappaport, “Wireless communication: principles and Practice”, Prentice-Hall, 2nd edition, 2002
2. U. Dalal, “Wireless Communication and Networks”, Oxford University press, 1st Edition, 2015.
Issue Date: September 2023

Next Revision: September 2028

Module Title DIGITAL SIGNAL PROCESSING

Code 13831CD

NQF Level 8

Notional Hours 160

Contact Hours 4L + 1T or 1PS/Week

Additional learning requirements Individual project

NQF Credits 16

(Co-requisites)

Prerequisite(s) (13692CS SIGNALS AND SYSTEMS)

Semester Offered 1
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Module Purpose

This course covers the principal concepts and techniques of digital signal processing which are fundamental to many practical applications.
Overarching Learning Outcomes

Analyse discrete signals and systems and design digital filters for real time DSP applications.

Specific Learning Outcomes

Apply mathematical and engineering knowledge in analysis of Discrete time signals and systems.

Demonstrate different transform domain techniques to analyze discrete time signal

Implement LTI systems based on their transfer function

Apply and demonstrate the concepts of DFT/FFT algorithms for spectral analysis and filtering

Design, Implement and test FIR.and IIR digital filters

. Apply DSP and Machine learning algorithms to design an electronic system for real time problems.

Module Content:

Introduction: Review of Classification of DT signals and systems, sampling, Block diagram of DSP system, Comparison of ASP and DSP,
Applications of DSP. Discrete-Time Signals and Systems: Properties of LTI Systems, Causality and stability of an LTI System, Analysis of
discrete-time linear time-invariant (LTI) systems, Auto correlation and Cross correlation, difference equations and their implementation. The
Z-Transform: definition, properties, rational z-transforms, inverse of z-transform, deconvolution, analysis of LTI systems in the z-domain.
Frequency-Domain Analysis: Discrete-time Fourier transform (DTFT), Properties, frequency response of LTI systems. DFT and FFT: Discrete
Fourier Transform, circular convolution, complexity, radix-2 fast Fourier transform, Inverse FFT. Realization of Discrete-Time Systems:
Structures for the realization of discrete-time systems, symmetric and anti-symmetric Implementation of FIR and IR systems. Digital Filter
Design: Difference between analogue filters and Digital Filters, Magnitude and phase responses, specifications for discrete systems, ideal
frequency responses, Unreliability of the ideal and the need to approximate, Finite and infinite impulse response systems, FIR FIR filter
design using windowing techniques, IIR filter design using bilinear approximation, representation of numbers, Finite word length effects in
Digital filters. Multirate signal processing: Down-sampling, Up-sampling, identities, Cascading sample rate converters, Polyphase decimation
and interpolation using z-transform, Implementation of Narrow-band Low pass filter, Filter banks. Applications of DSP: Digital Signal
Processing based on Machine Learning algorithms, Speech processing, and biomedical signal processing. Use of computer simulation
software for DSP (e.g., MATLAB/PYTHON or equivalent).

Mini (Individual/group) project: Design a DSP system.
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Contribution to exit level outcomes.

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 5)
3 Engineering Design (Course Outcomes 4, 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3)

Learning and Teaching Strategies/Activities
This course will be facilitated through the following teaching activities:

1. Four Lecture periods per week for 12 weeks.
2. One Tutorial or 1 practical session per week for 12 weeks.
3. Weekly consultations wherever necessary.

Students Assessment Strategies
1.Students will be assessed through continuous assessments activities and a final examination.
2. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (at least 2), 10%.
ii) Practicals (at least 5), 25%.
iii) Tests (at least 2 tests), 40%.
iv)  Individual project report and presentation, 25%.
Criteria for qualifying for the Examination:
1.  To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment

(CA).
Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%. as well as obtain a minimum of 50% in the assessment
of the exit level outcome 2 (Application of Scientific and Engineering Knowledge), in the end of semester project.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1 Internal and external moderation of examination papers and scripts.

2. Peer-review of course outlines and teaching.

3. Student’s evaluation.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests and examinations.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root course of the problem

2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey

Prescribed Learning Resources

1. John. G. Proakis and D. J. Manolakis,” Digital signal processing: Principles, Algorithms, and Applications, Prentice-Hall, 2nd
Edition, 1996

2. Tarun Kumar Rawat, “Digital Signal Processing”, Oxford University press, 1st Edition, 2015

Issue Date: September 2023

Next Revision: September 2028
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Module Title COMPUTER SOFTWARE ENGINEERING

Code 13891CS

NQF Level Level 8

Notional Hours 120

Contact Hours 3L+ 1T or 1PS/Week

Additional learning requirements Individual project

NQF Credits 12

(Co-requisites)

Prerequisite(s) 13692CP COMPUTER PROGRAMMING Il
Semester Offered 1

Module Purpose:

The course is designed to equip the student with the requisite knowledge and skills for higher-level software engineering design, including
but not limited to object-oriented analysis and design, functional decomposition, aspect oriented and service-oriented architectures.
Overarching Learning Outcomes

Design, develop and maintain software for specific applications incorporating project planning, software economics and costing.

Specific Learning Outcomes

1. Explain appropriate techniques in software design.

2. Interpret and discuss effective software engineering process and life cycles.

3. Capture, document and analyse requirements.

4, Solve software development effort estimation problems and calculations.

5. Compile requirements into an implementable design, following a structured and organized
process.

6. Plan effective use of Universal Model Language for high level software designs.

7. Work on a mini project within a group to design software solutions to address real life
problems.

Module Content:

Software Design Principles: Object-oriented analysis and design, functional decomposition, aspect oriented and service-oriented
architectures. Software Design patterns: test-driven development. Software Development Life Cycle: The waterfall model; The spiral model;
Prototyping; Incremental development; Open-source software development; Agile methods and extreme programming. Application of
Object-Oriented Programming Languages to software project Implementations; Software- Problems and prospects; Tasks of software
development; Requirements Engineering: Feasibility study, User Specifications, Modularity; Structured programming; Functional
decomposition; Data flow design; Data structure design; UML Diagrams, Object-oriented design; design patterns; Refactoring. Software
robustness. Software Security, Testing and Validation: White box testing, black box testing, unit testing, modular testing, application testing.
Software Cost estimation models. Issues in software quality assurance and software maintenance. Software Project Management: Teams;
Software metrics. Software economics: Basic concepts, principles of software management, documentation, and presentation.
Contribution to exit level outcomes.

3 Engineering Design (Course Outcomes 2, 3,4,6)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 5, 7)

Learning and Teaching Strategies/Activities

1. Four Lecture periods per week for 12 weeks.
2. One Tutorials or 1 practical session per week for 12 weeks.
3. Weekly consultations wherever necessary.

Students Assessment
1.Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i)  Assignments (tutorials, quizzes, reports, practical assignments): 20%,
i) Tests (at least 2 tests), 50%
iii) Individual project report and presentation 30%
Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment
(CA).
Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies

1. Peer-review of course outlines and teaching.

2. Student’s evaluation

3. Regular review of the course content

4. Face-to-face consultations

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem

2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey
Prescribed Learning Resources

1. I. Sommerville; Software Engineering Ninth Edition, Addison-Wesley,2011

2. G. Booch; Object-Oriented Analysis and Design, Pearson, 2009

Issue Date: September 2023

Next Revision: September 2028
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Module Title: INDUSTRIAL TRAINING

Module Code 138011A

NQF Level 8

Notional Hours 6 hours/day x 5 days/week) x 12 weeks = 360 hours.

Contact hours Twelve (12) weeks preferably during the June/July break in Year 4 of Engineering.
Additional learning requirements None

NQF Credits Not assigned. This course must be done before graduation

Co-requisites NONE

Semester Offered Any Break/Recess period

Module Purpose

The purpose of this module is to allow students to gain insight into the problems associated with the management and organization of
engineering enterprises; to see the application of the theoretical studies in practice, to realize the importance of engineering judgement;
and to gain some appreciation of the duties and problems of the practicing Engineer.

Overarching Learning Outcome

This module allows students to gain insight into the problems associated with the management and organization of engineering enterprises.
Specific Learning Outcomes

On completing the module students should be able to:

1. Distinguish the roles of engineers and technologists in an industrial setting and identify the associated reporting channels.

2. Critically discuss the main technical operations, including inputs, processes and outputs, associated with a specific industry or
engineering operation.

3. Discuss the role of engineers in the management and organization of engineering enterprises

4, Discuss in detail the main technical activities undertaken during the attachment.

5. Prepare and interpret engineering profession documentations.

Module Content

During Industrial Attachment Ill, students will work under company supervision at the level of Engineer Trainee and will undertake at least
six weeks of attachment at an appropriate industry for hand-on practical training. Students will maintain a logbook of daily activities and will
be required to submit a comprehensive final report supported by appropriate engineering drawings, design concepts or process charts for
assessment at the beginning of the following semester. Students will be visited at their work places by their Lecturers at least once during
attachment.

Contribution to Exit Level Outcome:

3 Engineering design (Course outcomes 1 and 3)

5 Engineering methods, skills, tools and information technology (Course outcomes 2 and 4)

6  Professional and technical communication (Course outcomes 2, 3 and 5)

8 Individual, team and multidisciplinary working (Course outcomes 1, 3 and 5)

10 Engineering professionalism (Course outcomes 1, 3 and 5)

11 Engineering management (Course outcomes 3 and 5)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following learning activities:

Induction

Job rotation

Face to face consultation with supervisor

Laboratory/ workshop activities,

Mini- projects

Design software applications

. Field/ site work

Student Assessment Strategies

Students will be assessed through continuous assessments activities

The Continuous Assessment will be made up of the following assessment activities:

Company Assessment: 10%

Daily Logbook Record: 30%

Lecturer/Employer, Evaluation: 10%

Final Report: 25%

. Seminar presentation: 25%

Criteria for qualifying for the Examination:

No Exam

Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies

The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.
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1. Peer-review of course outlines.

2. Student’s evaluation.

3. Regular review of course content.

4, Effective and efficient supervision and monitoring of reports and logbooks.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem

2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey
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Prescribed Learning Resources

1. Company profile, manuals, and personnel

2 Design and analysis software

3. Lecture notes and textbooks

4 Journal articles and conference proceedings
Issue Date: September 2023

Next Revision: September 2028

YEAR 4 SEMESTER 2

Module Title: PROJECT MANAGEMENT

Module Code 13882IP

NQF Level 8

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial Session / Week
Additional learning requirements Interdisciplinary team/group project
NQF Credits 12

(Co-requisites)

Prerequisite (13661IE Engineering Economics)
Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to project management and its application to Engineering projects.

Overarching Learning Outcome

This module teaches the basic principles of project management and project scheduling.

Specific Learning Outcomes

On completing the module students should be able to:

1. Discuss the principles of project management and project implementation including the importance of project time
management, risk management and performance monitoring and evaluation.

Apply the processes, tools and techniques of project management in an engineering context.
Discuss the principles of managing medium- to large-scale engineering projects and community-based development projects.

Discuss the concepts of close-out phases of the project life cycle.

Integrate and balance overall project management functions and the use of project management software.

Manage projects in multidisciplinary environments using techniques from economics, business management and project

management as an individual and as a member of a team.
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Module Content

Basic principles of project management: Project management function; project management process; project integration; scope and time
frames; human resources; communication; procurement - including the Namibian Procurement Act; network scheduling; cost and risk
management. Identification and scheduling of project resources: resource allocation, project flow charts, critical path planning and reports
evaluation. Managing medium- to large-scale engineering and community-based development projects: inception to completion, general
conditions of contract for engineering works; Programme Evaluation and Review Technique (PERT) and Critical Path Method (CPM); Issues
of staff selection and team management. Contract law. An Interdisciplinary team project that gives the students an opportunity to apply the
principles and tools they have learnt. Computer laboratory demonstrations: use of project management software.

Contribution to Exit Level Outcome

1. 5 Engineering methods, skills and tools, including information technology (Course Outcome 2 and 3).
2. 8 Individual, team and multi-disciplinary working Course Outcomes 1, 2 and 3).
3. 11 Engineering Management (Course Outcomes 1, 2, 3 and 4).

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:

1. Two lecture periods per week for 12 weeks (including guest lectures)
2. One tutorial session per week for 12 weeks

3. Face-to-face consultations (wherever necessary).

4. Computer laboratory demonstrations.

Student Assessment Strategies

Students will be assessed through continuous assessments activities

The Continuous Assessment will be made up of the following assessment activities:

Assignments (At least 4 assignments including case studies): 20%

Tests (At least 2 tests): 40%

Interdisciplinary team/group project plus presentation before a panel: group project presentation: 20%
. Group project report: 20%

Criteria for qualifying for the Examination:

No Examination

Criteria for passing the course:

PONPENPRE

1. To pass this course a student should obtain a minimum final mark of 60%.
2. The final mark will be made of 100% Continuous Assessment
3. To pass this course a student should meet the requirement of ECN exit level outcome 8 and 11 assessed in the group project

presentation and submitted group project report.
Learning and Teaching Enhancement Strategies
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The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Peer-review of course outlines and teaching.

2. Student’s evaluation.

3. Regular review of course content.

4, Effective and efficient supervision and monitoring of assignments and tests.
Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem
2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey
Prescribed Learning Resources

1. Books

2. Lecture Notes

3. Project management software

4, Journal articles and conference proceedings

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING ETHICS AND PRACTICE
Module Code 13862IE

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial Session / Week
Additional learning requirements NONE

NQF Credits 80

(Co-requisites)

Prerequisite NONE

Semester Offered 2

Module Purpose

The purpose of this module is to enable students develop clarity in their understanding of professionalism, codes of conduct and ethical
issues in engineering and the practice in which they arise, thereby preparing students for their professional lives.

Overarching Learning Outcome

This module teaches the professionalism, codes of conduct and ethical issues in engineering practice.

Specific Learning Outcomes

On completing the module students should be able to:

1. Discuss key features of the Namibia Engineering Profession Act, (Act 18 of 1986), as amended in 1991, with respect to engineering
practice.

Demonstrate an understanding of professional responsibility.

Develop critical thinking skills and professional judgement.

Discuss the Statement of Ethical Principles for engineering professionals.

Identify the four ethical elements in decision making and resolve problems arising from questionable practice.

Develop a professional ethical identity to carry forward in their working life
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Module Content

The lecturer will present and discuss the following topics with students and use examples and case studies to reinforce the concepts:
Engineering Profession Act, 1986 (Act 18 of 1986), as amended in 1991: Categories of engineering professions; procedure and requirements
for registration of professional engineers and engineers in training; conduct of practicing engineers, overview of regulations partaking to
engineering practice and codes of conduct. Role of Engineering Associations: Engineers Professions Association (EPA); Association of
Consulting Engineers in Namibia (ACEN). Statement of Ethical Principles for engineering professionals: Engineering professionals work to
enhance the wellbeing of society. In doing so, they are required to maintain and promote high ethical standards and challenge unethical
behaviour. Honesty and integrity: Engineering professionals have a duty to uphold the highest standards of professional conduct including
openness, fairness, honesty and integrity. Respect for life, law, the environment and public good: Engineering professionals have a duty to
obey all applicable laws and regulations and give due weight to facts, published standards and matters of wider public interest. Accuracy
and rigour: Engineering professionals have a duty to acquire and wisely use knowledge and skills to perform their roles with care and
accuracy in the engineering discipline in which they are currently competent, regularly update their knowledge and skills and present their
views objectively and without bias. Leadership and communication: Engineering professionals have a duty to abide by and promote high
standards of leadership and communication, promote public awareness and understanding of the impact and benefits of engineering and
be objective and truthful in any statement made in their professional capacity.

Contribution to Exit Level Outcome:

1. 10 Professional Ethics and Practice (Course Outcomes 1-6)

Learning and Teaching Strategies/Activities .

The course will be facilitated through the following learning activities:

1. Five lecture periods per week for 3 weeks or 3-weeks block (42 hours)

2. One tutorial session per week for 3 weeks

3. Face to face consultations when necessary

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2 The Continuous Assessment will be made up of the following assessment activities:
1. Assignments (At least 3 assignments): 40%

2 Tests (At least 2 tests): 60%

182



Criteria for qualifying for the Examination:

No Examination

Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies

The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Peer-review of course outlines and teaching.

2. Student’s evaluation.

3. Regular review of course content.

4, Effective and efficient supervision and monitoring of assignments and tests.
Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem
2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey
Prescribed Learning Resources

1. Books

2. Lecture notes

3. Journal articles and conference proceedings

Issue Date: September 2023

Next Revision: September 2028

Module Title RESEARCH PROJECT

Code 13872CR

NQF Level 8

Notional Hours 220

Contact Hours 1 consultation hours per week
Additional learning requirements NONE

NQF Credits 22

(Co-requisites)

Prerequisite(s) (All third-year modules)

Semester Offered 2

Module Purpose

To provide an opportunity for students to carry out research within the relevant engineering field, applying appropriate experimental and
data analysis knowledge and skills, compile a thesis to communicate the research findings.

Overarching Learning Outcomes

Carry out engineering research, applying appropriate techniques and scientific methods and compile a thesis.

Specific Learning Outcomes

1. Review and critic related research work.

1. Formulate an engineering research methodology based on the research proposal from the module
Experimental and Research methods.

1. Assess the significance and impact of the research: economic, social, legal, health, safety, and
environmental.

1. Conduct appropriate simulation/experiments (data collection) based on the formulated research
methodology taking into consideration ethical issues like health, safety and the environment.

1. Analyse and interpret the simulation/experimental data using appropriate tools including
information technology.

1. Communicate research findings effectively, both orally and in writing, with engineering audiences

and the community at large, clearly drawing reasonable conclusions and suggestions for future work.

Contribution to Exit Learning Outcomes:

1. Investigations, Experiments and Data Analysis (Course Outcomes 1, 2).

1. Engineering Methods, Skills and Tools, including Information Technology (Course Outcomes 3).
1. Professional and Technical Communication (Course Outcomes 5).

1. Sustainability and Impact of Engineering Activity (Course Outcomes 4).

1. Individual, Team &multi-discipline Working (Course Outcomes 1, 6).

1. Independent Learning Ability (Course Outcomes 6).

Learning and Teaching Strategies/Activities

1. Weekly consultations.

Students Assessment Strategies

1. Students will be assessed through continuous assessments activities.

1. The Continuous Assessment will be made up of the following assessment activities:

1. Two project presentations (progress, and final presentations), 50%

1. Final project documentation (based on exit level outcomes 4, 5 and 6), 50%

Criteria for passing the course:

1. The final mark will be made of 100% Continuous Assessment.

1. To pass this course a student should obtain a minimum final mark of 60% as well as obtain a

minimum of 50% in the assessment of each of the three exit level outcomes 4, 5 and 6, in the final
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project documentation.
Learning and Teaching Enhancement Strategies

1. A minimum of two examiner for the project report.

1. Student lecturer evaluation.

1. Regular review of course content.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem

2. Offer extra reading materials were applicable

3. Implement a bi-semester course evaluation to be administered through a google survey

Prescribed Learning Resources

1. Books

2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title DESIGN PROJECT

Code 13872CD

NQF Level 8

Notional Hours 260

Contact Hours 1 consultation hour per week
Additional learning requirements None

NQF Credits 26

(Co-requisites)

Prerequisite(s) (All third year modules).
Semester Offered 2

Module Purpose
To give an opportunity to the student to solve an engineering problem through a supervised electronics and computer-based design project
applying knowledge and skills attained throughout the program.

Overarching Learning Outcomes
Carry out an engineering design project and compile a thesis that includes problem identification, systematically selected valid design
approach, project plan, and complete technical designs with evidence of sustainability considerations.

Specific Learning Outcomes
1. Identify, analyse, and define a convergent/divergent engineering problem that can be solved using acquired engineering
knowledge and skills relevant to the qualification.

Formulate valid design approaches to the solution of the defined engineering problem.

Develop a design project plan and identify resources required to complete project milestones.

Perform techno-economic analyses to evaluate alternative solutions and select best solution.

Assess sustainability, significance, and impacts (economic, social, legal, health, safety, and environmental) of the design.
Design, synthesize and optimize a system prototype based on the selected solution using necessary information and applicable
engineering knowledge, skills, and tools, showing elements of creativity/innovation.

Implement and demonstrate a prototype of the designed solution.
Present technical designs accompanied with detailed analysis, calculations, manual of the possible solutions(s) or source codes
and any other relevant information in an appropriate form.
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Module Contents:

An essential element of engineering is the creative solution of open-ended problems. This course provides students with opportunities to
exercise and demonstrate their ability to coordinate their knowledge, experience and judgment in addressing major design projects and
presenting their proposed solutions in a concise technical manner. The designs should be accompanied with manual and/or computer-
generated engineering drawings or computer source codes consistent with professional engineering practice. The design process will be
conducted under the guidance of a supervisor.

Contribution to Exit Learning Outcomes:

1.  Problem Solving (Course Outcomes 1, 2, 3, 4, 6)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 6, 7)
3. Engineering Design (Course Outcomes 2, 4)

4.  Investigations, Experiments and Data Analysis (Course Outcome 3)

5.  Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 6, 7)
6.  Professional and Technical Communication (Course Outcomes 2, 3, 4,6, 7, 8)

7. Sustainability and Impact of Engineering Activity (Course Outcomes 2,3, 4, 5)

8. Individual, Team and Multidisciplinary Working (Course Outcomes 2, 3, 4)

9. Independent Learning Ability (Course Outcomes 2, 3, 4)

10. Engineering Professionalism (Course Outcomes 2, 3, 4, 7, 8)

11. Engineering Management (Course Outcomes 4, 6)
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Learning and Teaching Strategies/Activities
1. Weekly consultations.

Students Assessment Strategies

1.  Students will be assessed through continuous assessments activities.

2. The Continuous Assessment will be made up of the following assessment activities:
i Three project presentations (proposal, progress, and final presentations), 50%
ii. Final project documentation (based on exit level outcomes 1,3 and 7), 50%

Criteria for passing the course:

The final mark will be made of 100% Continuous Assessment.

To pass this course a student should obtain a minimum final mark of 60% as well as obtain a minimum of 50% in the assessment of each of
the three exit level outcomes 1, 3 and 7, in the final project documentation.

Learning and Teaching Enhancement Strategies

1. A minimum of two examiner for the project report.
2. Student lecturer evaluation.

3. Regular review of course content.

Prescribed Learning Resources

TBC
Issue Date: September 2023
Next Revision: September 2028
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9. CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING
(HONOURS) - EXTENDED

9.1 DEGREE NAME: BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HonOURS) ~EXTENDED 32BHEX

9.2 AIM

The curriculum for the degree of Bachelor of Science in Electrical Engineering (Honours)-extended aims at producing Graduate Engineers
with knowledge, skills and abilities in electrical Engineering, and who can competently work in the design, planning and operation of electric
power systems and devices, power generation, transmission, distribution, control of electrical energy systems/components and related
service industries.

9.3 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Electrical Engineering (Honours)-extended runs over five (5) academic years, which
are made up of a total of ten (10) main semesters and two core semesters. A semester consists of 14 weeks of lectures plus 2 weeks of
university examinations. Year 1 and Year 2 of study are common to all Engineering disciplines. In Years 3 to 5, students take discipline-specific
modules and a few common modules. There are no taught modules in Semester X since this semester is fully dedicated to Research and
Design Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28

hours of Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2)
Written Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHEX) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING HONOURS — EXTENDED 92 CREDITS

|

Core Skills Portfolio U3403FS 5 None
Core Academic Literacy | U3583AL 5 8 None
Core Introduction to .Elect.rlcal, Electronics and 135007 5 None
Computer | Engineering 6

Core Digital Literacy U3583DD 5 8 None
Core National and Global Citizenship U3420CN 5 2 None
Total credits Core Semester BSc Electrical Engineering 24

| SEMESTER |MODULE | CODE | NQFLEVEL | NQFCREDITS | PREand CO-REQUISITE |
1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Mathematics support | 13401MS 4 0 None
1 Physics for Engineers | 13581NP 5 12 None
1 Physics for Engineers Support | 13421PS 4 0 None
1 Chemistry for Engineers 13511NC 5 16 None
1 Chemistry for Engineers Support 13441CS 4 0 None
Total credits 1st Semester BSc Electrical Engineering a4

[ SEMESTER [MODULE [ CODE | NQFLEVEL | NQFCREDITS | PREand CO-REQUISITE |
2 Engineering Mathematics Il 13582IM 5 12 (135111M)
2 Engineering Mathematics support || 13402MS 4 0 None
2 Physics for Engineers Il 13582NP 5 12 I13581NP
2 Physics for Engineers Support Il 13422PS 4 0 None
Total credits 2" Semester BSc Electrical Engineering 24

YEAR 2 OF (32BHEX) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING HONOURS — EXTENDED 136 CREDITS

Core Academic Literacy Il U3683AL 6 8 U3583AL
Core Engineering Entrepreneurship 136201E 6 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Electrical Engineering 24

1 Engineering Drawing 13530I1D 5 16 None

1 Computing Fundamentals 13581CC 5 12 None

1 Engineering Economics 13661IE 6 8 None

1 Engineering Mathematics Il| 13611IM 6 16 (135121M) 13511IM
Total credits 1t Semester BSc Electrical Engineering 52

2 Statistics for Engineers 13582IS 5 12 13511IM
2 Fundamentals of Electrical Engineering 13522EE 5 8 13511IM
2 Materials Science 13592IS 5 12 None
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2 Engineering Mechanics | 13582NM 5 12 (13581NP)
2 Engineering Mathematics IV 13612IM 6 16 13512IM, 13611IM
Total credits 2" Semester BSc Electrical Engineering 60

YEAR 3 OF (32BHEX) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS) — EXTENDED 96 CREDITS

1 Computer Programming | 13691CP | 6 12 (13551CC)
1 Electric Circuit Analysis | 13681EC | 6 12 13502EE
1 Analogue Electronics | 13691CA | 6 12 13502EE
Total credits 1%t Semester BSc Electrical Engineering 36

2 Electrical Machines 1 13682EM | 6 12 (13502EE)
2 Electric Circuit Analysis || 13692EC | 6 12 (13631EC)
2 Digital Electronics 13632CD | 6 16 (13631CA)
2 Signals and Systems 13692CS | 6 12 (136111M)
2 Measurements and Instrumentation | 13622Cl 6 8 I13502EE)
Total credits 2" Semester BSc Electrical Engineering 60

YEAR 4 OF (32BHEX) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS) — EXTENDED 128 CREDITS

1 Microprocessor Systems 13721CM | 7 8 (13632CD)

1 Machine Learning 13791CM 7 12 (136111M)/13631CP
1 Applied Electromagnetics 13781CE 7 12 (SPHY3512)/

1 Power Electronics 13731EP 7 16 13631CA

1 Power Systems | 13751EP 7 16 (13631EC)

Total credits 1%t Semester BSc Electrical Engineering 64

2 Technical Writing 13762VW | 7 8 (U3683AL)
2 Microcontroller Architecture and Programming 13742CM | 7 8

2 Renewable Energy Technologies 13771ER 7 16 (I13502EE)
2 Electrical Machines Il 13752EM 7 16 13652EM
2 Control Engineering 13832EC 8 16 (136111M)
Total credits 2" Semester BSc Electrical Engineering 64

YEAR 5 OF (32BHEX) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS) — EXTENDED 140 CREDITS

1 Industrial training 138011A | 8 - None

1 Research Methods & Experimental Design | 13821IR | 8 8 13552IS

1 Industrial Automation 13831EA | 8 16 (13832EC)
1 High Voltage Engineering 13851EV | 8 16 (13831EP)
1 Power Systems I 13831EP | 8 16 13751EP
1 Power Systems Protection 13871EP | 8 16 (I13751EP)
Total credits 1%t Semester BSc Electrical Engineering 72

2 Project Management 13882IP 8 12 13601IE

2 Engineering Ethics and Practice 13862IE 8 8 NONE

2 Research Project 13872ER | 8 22 (ALL 3%° YEAR MODULES)
2 Design Project 13872ED | 8 26 (ALL 3%° YEAR MODULES)
Total credits 2" Semester BSc Electrical Engineering 68

TOTAL CREDITS FOR THE BSc IN ELECTRICAL ENGINEERING (HONOURS) EXTENDED 592
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9.4 CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

9.5 DEGREE NAME: BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HoNOURS) 32BHEI

9.6 AIM

The curriculum for the degree of Bachelor of Science in Electrical Engineering (Honours) aims at producing Graduate Engineers with
knowledge, skills and abilities in electrical Engineering, and who can competently work in the design, planning and operation of electric
power systems and devices, power generation, transmission, distribution, control of electrical energy systems/components and related
service industries.

9.7 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Electrical Engineering (Honours) runs over four (4) academic years, which are made
up of a total of eight (8) semesters. A semester consists of 14 weeks of lectures plus 2 weeks of university examinations. Year 1 of study
(semester | and I1) is common to all Engineering disciplines. In Years 2 to 4 (semesters Il to VIII), students take discipline-specific modules
and a few common modules. There are no taught modules in Semester VIII since this semester is fully dedicated to Research and Design
Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28

hours of Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2)
Written Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS) — 164 CREDITS

Core Skills Portfolio U3403FS 5 0 None

Core Academic Literacy | U3583AL 5 8 None

Core Introduction to Electrical, | 13500EC 5 None
Electronics

Core Digital Literacy U3583DD 5 8 None

Core National and Global Citizenship U3420CN 5 2 None

Total credits Core Semester BSc Electrical Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Drawing 13530I1D 5 16 None
1 Physics for Engineers | 13581NP 5 12 None
1 Chemistry for Engineers 13511NC 5 16 None
1 Computing Fundamentals 13581CC 5 12 None
Total credits 1%t Semester BSc Electrical Engineering 72

2 Engineering Mathematics || 13582IM 5 12 (135111M)
2 Physics for Engineers Il 13582NP 5 12 (13521NP)
2 Funqamgntals of Electrical 13522EE 5 3 (135111M)
Engineering

2 Materials Science 1359215 5 12 None

2 Engineering Mechanics | 13582NM 5 12 (13581NP)
2 Statistics for Engineers 13582IS 5 12 (135111M)
Total credits 2" Semester BSc Electrical Engineering 68

YEAR 2 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING — 160 CREDITS

Core Academic Literacy Il U3683AL 6 8 U3583AL
Core Engineering Entrepreneurship 136201E 6 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Electrical Engineering 24
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Engineering Mathematics IlI 13611IM 6 16 135111M

1 Engineering Economics 13661IE 6 8 None

1 Computer Programming | 13691CP 6 12 (13551CC)

1 Electric Circuit Analysis | 13681EC 6 12 (13522EE)

1 Analogue Electronics | 13691CA 6 12 (13522EE)

Total credits 1%t Semester BSc Electrical Engineering 60




2 h ) ) (136111M)
Engineering Mathematics IV 13612IM 6 16 13512IM
2 Measurements and | 13622¢] 6 8 (13522EE)
Instrumentation
2 Electric Circuit Analysis Il 13692EC 6 12 (13651EC)
2 Digital Electronics 13632CD 6 16 (13522EE)
2 Signals and Systems 13692CS 6 12 (135121M)
2 Electrical Machines | 13682EM 6 12 (13522EE)
Total credits 2" Semester BSc Electrical Engineering 76

YEAR 3 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING — 128 CREDITS

1 Microprocessor Systems 13721CM 7 8 (13632CD)

1 Machine Learning 13791CM 7 12 (136111M)

1 Applied Electromagnetics 13781CE 7 12 (13582NP)

1 Power Electronics 13731EP 7 16 (13691CA)

1 Power Systems | 13751EP 7 16 (13681EC), (13692EC)
Total credits 1%t Semester BSc Electrical Engineering 64

2 Technical Writing 13762VW 7 8 U3683AL

2 Microcontl:oller Architecture and 13742CM 7 8 (13721CM)
Programming

2 Renewable Energy Technologies 13772ER 7 16 (13522EE)

2 Electrical Machines II 13752EM 7 16 (13682EM)

2 Control Engineering 13832EC 8 16 (136111M)

Total credits 2" Semester BSc Electrical Engineering 64

YEAR 4 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING - 140 CREDITS

1 Resgarch Methods & Experimental 13821IR 8 8 (135821S)
Design

1 Industrial Automation 13831EA 8 16

1 Power Systems Il 13831EP 8 16

1 High Voltage Engineering 13851EV 8 16

1 Power Systems Protection 13871EP 8 16

1 Industrial Training 138011A 8 -

Total credits 1st Semester BSc Electrical Engineering 72

2 Project Management 138821P 8 12 136611E
2 Engineering Ethics and Practice 13862IE 8 8
2 (Research Method and
Research Project 13872ER 8 22 Experimental Design);
All third-year module
2 Design Project 13872ED 26 (All third-year modules)
Total credits 2" Semester BSc Electrical Engineering 68
Total credits for BSc in Electrical Engineering (Honours) 592
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9.5. DETAILED COURSE CONTENT FOR (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING
(HONOURS)

9.5.1 YEAR 1 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

9.5.1.1 YEAR 1 SEMESTER CORE

Module Title: SKILLS PORTFOLIO
Module Code U3403FS
NQF Level 5

Notional Hours N/A

Contact hours N/A
Additional learning requirements None

NQF Credits 0
Prerequisite None
Semester Offered Core

Module Coordinator and Contact Details -

Module Purpose
The purpose of this module is to determine, develop and maintain individual students’ academic motivation, needs and strengths for
effective learning ensuring academic success.

Overarching Learning Outcome
Apply skills relevant to their academic journey at the University in terms of successful attainment of professional and personal goals.

Specific Learning Outcomes
On completing the module students should be able to:
1.  Apply motivational theories to demonstrate positive attitudes in their professional and academic life.
2. Identify and manage needs and factors that may negatively impact their academic work including the design of action plans
to motivate and guide them.
3. Identify and make use of the different learning styles to promote learning in a more efficient manner using various study
methods and skills.
Manage time effectively
Design and make use of various test taking and examination preparation strategies.
Identify and use tools to improve and maintain Mental Health and wellbeing.
Apply the dynamics of interpersonal communication.
Manage their finances.
Identify violence as a social problem in the Namibian context to manage and prevent the occurrence thereof in their life.
10. Recognize the importance of skills training and upgrading in career planning and development to improve their classroom
experiences.
11. Create a career plan, set clear, realistic and attainable career goals and engage in activities to enhance their CVs.

LN, A

Module Content

UNIT 1: Academic Planning and Goal Setting

Individual Needs and Values; Steps in Reaching a Personal Vision; Proactive Approach Towards Learning; Self-Regulated Learning; Personal
and Academic Goal Setting; Receptiveness to Learning; Exploring Self-Development and Self- Awareness.

UNIT 2: Attitude and Motivation

Understanding Motivation; Personal Attitudes, Behaviours and Interests; Self-Reflective Process; Approaches to Dealing with Negative
Factors; Class Attendance and Participation; Procrastination; Self-Reliance; Discipline; Accountability; Healthy Habits.

UNIT 3: Learning styles

Understanding Personal Approaches to Learning; Dynamics of the Learning Process; Learning Styles and Strategies.

UNIT 4: Study Methods and Skills

Study Habits and Strategies; Learning Styles and Techniques; Effective Study Methods and Skills; Note Taking; Memory and Reading Skills;
Critical Thinking.

UNIT 5: Time Management

Effective Time Management; Planning; Decision-making; Prioritization; Setting Boundaries; Time for Self — care; Procrastination.

UNIT 6: Assessment Preparation

In class exercise; Test and Examination preparation; Organizing academic workload; Setting daily study goals; Staying physically active; Study
groups.

UNIT 7: Mental well-being

Understanding mental health; Signs and indicators of poor mental health; commonly experienced mental health challenges; psychosocial
stressors; Seeking professional help; Coping strategies.

UNIT 8: Interpersonal Communication

Effective Communication Skills; Verbal and Non-Verbal Communication; Listening Skills; Problem Solving; Assertiveness; Negotiation Skills;
Practicing Empathy in Communication; Self-Confidence; Receptiveness to Feedback; Building Trust; Teamwork; Leadership; Public Speaking
Skills.

UNIT 9: Financial matters and management

Financial Literacy; Budgeting; Available Finance Options and Assistance; Managing Financial Resources.
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UNIT 10: Student Violence
Types of Violence; Individual Roles in Violence; Myths, Forms; Consequences of Violence; Prevention Measures; Seeking for Help.
UNIT 11: Career Planning and Development
Defining and Selecting Career Goals; Career Exploring Different Strategies; Soft Skills Training.
Learning and Teaching Strategies/Activities
The course will be facilitated through, but not limited to, the following learning activities:
. Online teaching: Self-study on theoretical foundations and concepts of the Skills Portfolio module
. Discussion forums (peer review): reflecting on own contexts, experiences and sharing perspectives
. Inquiry: carrying out research to explore and understand scenarios and problems relating to self
. Portfolio writing: writing reflective learning journals related to the Skills Portfolio module

Student Assessment Strategies
. 100% continuous assessment
. Reflective journal on each unit (portfolio)

Learning and Teaching Enhancement Strategies
. Student — lecturer evaluations, conducted twice a year
. Moderation of assessment tools

Learning Resources
[1] Feldman, R. S. and Chick, S. (2005) Power learning: Strategies for Success in Higher Education and Life. Toronto: Mc Graw-Hill Ryerson Limited.
[2] Light, R. J. (2001). Making the most out of College: Students Speak their Minds. Cambridge, Mass: Harvard University Press.
[3] Tracy, E. (2002). The student’s guide to exam success. Philadelphia: Open University Press
[4] Toft, D. (2005). Mastering Student Guide to Academic Success. Boston: Houghton Mifflin Company.

Issue Date: September 2023
Next Revision: September 2028
Module Title: ACADEMIC LITERACY |
Module Code U3583AL
NQF Level 5
Notional Hours 80
NQF Credits 8
Prerequisite None
Contact Hours 2 Lectures + 1 Tutorial/ week
Semester Offered Core

Module Purpose
The purpose of Academic Literacy | is to introduce students to sources of information required to contribute to academic discourse to
enhance their receptive and productive language skills through exposure to different academic genres.

Overarching Learning Outcome
Apply information searching techniques with academic skills necessary to fulfil tasks and cope with academic reading, listening, speaking
and writing demands at university level.

Specific Learning Outcomes

On completing the Module students should be able to:

Identify potential sources of information

Articulate the need of information and behavioural approaches.

Identify required skillset to solve academic tasks or work.

Develop concept mapping and task-based learning themes.

Integrate summaries, paraphrases and quotations to avoid plagiarism.

Apply features of academic writing and other academic conventions in own writing.
Apply patterns of text organization to academic writing.

Summarise main ideas or relevant parts of texts.

Apply appropriate reading comprehension strategies.

Illustrate the correct use of vocabulary and grammar in speaking and writing.

LoONOOREWNR
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Module Content
The module will cover study skills, reading (including extensive reading), listening, speaking, writing, referencing, and language usage and
text organisation.

Contribution to Exit Level Outcome:
O 6 Professional and Technical Communication (Course Outcomes 3, 4, 6, 7 and 9)
O  9Independent Learning Ability (Course Outcomes 5, 8 and 10)
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Learning and teaching strategies
The course will be facilitated through, but not limited to, the following learning activities:

Blended instruction: Face-to-face and online
Tests and assignments

Tutorials/ Academic support

Presentations

Student assessment strategies
Assessment will be based on Continuous Assessment.

Learning and teaching enhancement strategies

Students shall be exposed to library user-based services and training.

Students that might experience performance difficulty in the module will be identified and the necessary support and guidance as an
intervention strategy will be provided by the teaching staff.

Statistics of the module pass and failure rate will be continuously monitored.

Student-lecturer evaluation

Lecturer-peer evaluation

Curriculum review

Moderation of assessment tools

Recommended Learning Resources

1
2
3.
4
5

Bailey, S. (2015). Academic writing: A handbook for international students (4™ ed.). NY: Routledge.

Beekman, L., Dube, C., Potgieter, H. and Underhill, J. (2016). Academic literacy (2" ed.). Cape Town: Juta and Company (Pty) Ltd.
Gaetz, S and Phadke, S. (2018). Academic English: Reading and writing across the disciplines (3 ed.). London.UK: Pearson.
Machet, M. (2013). Mastering Information Skills for the 215t Century. 2" Edition, UNISA Press, South Africa.

Piscitelli, S. (2009). Study skills: do | really need this stuff? (2" ed). N.J. Pearson Prentice Hall,

UNAM Library Subject Specific Guides https://unam-na.libguides.com/?b=gandd=a

Issue Date: September 2023
Next Revision: September 2028
Module Title: INTRODUCTION TO ELECTRICAL, ELECTRONICS AND COMPUTER ENGINEERING
Module Code 13500EC
NQF Level 5
Notional Hours 60
NQF Credits 6
Prerequisite None
Contact Hours 2 Lectures + 1 Tutorial per week
Additionallearningrequirements Group work and Project
Semester Offered 0

Module Purpose

The purpose of this module is to enable the students understand the fundamentals of engineering profession
and acquire basic engineering problem solving skills.

Overarching Learning Outcome

Ensure that students conversant with engineering roles, responsibilities and methods in different industries.

Specific Learning Outcomes
On completing the Module students should be able to:
1.  Describe Electrical, Electronics and Computer Engineering by definition
Describe a few practical experiments available that can be performed in our laboratory
Explain the steps involved in engineering problem solving.
Identify general steps involved in engineering design and communication.
Describe and explain basic important materials needed by in Electrical, Electronics and Computer Engineering.
Describe the role of nanoelectronics in the context of nanotechnology as employed in improvement of electronics
components and systems with respect to size, power consumption etc.

ounkwnN

Module Content

Introduction to Electrical, Electronics and Computer Engineering: The definition of electrical, electronics and computer engineering. Practical
Orientation of what is expected of EEandC engineering student: The module provides an integrated introduction to electrical engineering,
electronics and computer science, taught using substantial laboratory experiments.

Introduction to Engineering Design and Problem Solving: Types of Problems, Problem Solving Approach and Skills, the Design process,
Brainstorming, Criteria and Evaluation, Sustainability. Engineering Communication and Teamwork Skills: The Importance of
Communication Skills in Engineering, Basic Presentation skills, Basic Technical Writing Skills. Principles of Teamwork, Characteristics of an
Effective Team Member. Basic important engineering materials: Exciting and important basic material from electrical engineering,
electronics and computer engineering, including modern software engineering, linear systems analysis, electronic circuits, and decision-
making
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Contribution to Exit Level Outcome:
. 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5).
. 5 Eng Methods, Skills, and Tools including IT (Course Outcomes5).

Learning and Teaching Strategies/Activities
. Two lecture periods per week for 6weeks

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities
2. The final mark will be made of 100% Continuous Assessment
3. The Continuous Assessment will be made up of the following assessment activities:

i. Assignments, Project and Presentation:60%
ii. Tests (at least 2 tests):40%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
Topassthiscourseastudentshouldobtainaminimumfinalmarkof50%.

Learning and Teaching Enhancement Strategies
1. Peer-review of course outlines and teaching.
2. Student evaluations.
3. Regular review of course content.
4. Effective and efficient supervision and monitoring of assignments and tests

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students
2.  Offer extra reading materials were applicable
3. Implementabi-semestercourseevaluationtobeadministeredthroughagooglesurvey

Prescribed Learning Resources
1.  Saeed Moaveni, Engineering Fundamentals: An Introduction to Engineering, Cengage Learning, fourth edition, 2007.
2. Mark Holtzapple, W. Reece, Foundations of Engineering, McGraw Hill Education, 2"¢ edition, 2002.

Issue Date: September 2023
Next Revision: September 2028
Module Title: DIGITAL LITERACY
Module Code U3583DD
NQF Level 5
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial/ week
Additional learning requirements None
NQF Credits 8
(Co-requisites) / Prerequisite None
Semester Offered Core
Module coordinator and Contact Details Mr Erkkie Haipinge, ehaipinge@unam.na, Tel: +264 612064906

Module Purpose

The purpose of this module is to equip students with competencies to access, manage, understand, integrate, communicate, evaluate and
create information safely and appropriately through digital technologies for learning, employment and entrepreneurship.

Overarching Learning Outcome

Apply digital literacy skills for effective learning across the curriculum and for successful attainment of their personal and professional
goals.

Specific Learning Outcomes

On completing the module students should be able to:

1.  Use ICT-based devices, basic productivity software, a web browser and search engines, email and other digital communication
services

2. Carry out digital productivity activities such as download and upload materials to the internet or cloud or institutional shared spaces,
and use digital tools to fit learning

3.  Discover, organise and manage relevant digital information using relevant search engines, indexes or tag clouds, and evaluate digital
information trustworthiness and relevance.

4. Access and make sense of messages in a range of digital media, and appreciate how digital messages are designed.
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5.  Design new digital materials, make decisions and solve problems and adopt new digital tools for learning.

6.  Participate in a range of digital communication media, work in digital teams and projects, and participate in a range of online
networks.

7.  Identify, choose and participate in digital learning opportunities.

8.  Manage and maintain digital profiles suitable for different networks that consider digital reputation.

Module Content

Digital Proficiency: ICT-based devices (laptops, tablets, smartphones, desktop computers, digital instruments and equipment); a mouse,
keyboard, touch screen, voice control and other forms of input; screens, audio headsets and other forms of output; digital capture devices;
University digital learning systems and a range of personal digital services such as social media, cloud storage services, sharing sites Digital
Productivity: Basic productivity software (text editing, presentation, spreadsheets, image editing); email and other digital communication
services; Internet or cloud or institutional shared spaces for organising, managing and backing up digital files; software/apps and services
suitable for learning-related tasks; digital tools fit learning and managing learning time. Information Literacy: search engines, indexes or
tag clouds; wikis, blog posts, scholarly journals, e-books and the open web; file spaces and folders, bookmarks, reference management
software and tagging; copyright, and digital citizenship issues. Data and Media Literacy: Digital data using spreadsheets and other media;
data security and privacy; digital media messages — text, graphics, video, animation, audio and multimedia. Digital Creation and Innovation:
digital materials (video, audio, stories, presentations, infographics); new digital tools for learning in digital settings. Digital Communication,
Collaboration and Participation: digital communication; differences between media, norms of communicating in different spaces; false or
damaging digital communications; collaborative tools and online environments; online networks. Digital Learning and Development: digital
learning opportunities; digital learning resources; digital tools/materials for organising, planning and reflecting on learning (mind-mapping,
note-taking, e-portfolio/ learning journal/ blog). Digital Identity and Wellbeing: online profiles for different networks (personal,
professional, academic); digital reputation; managing personal data and privacy; digital CV or portfolio of work; digital technologies for
personal development; online etiquette; wellbeing and safety online; internet addiction; cyberbullying and other damaging online
behaviour.

Contribution to Exit Level Outcome:
O 5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1, 2, 3, 4 and 6)

Learning and Teaching Strategies/Activities
. Lectures: presentation on concepts and other theoretical foundations of Digital Literacy
. Discussion forums: reflecting on own contexts and sharing perspectives
. Collaborative learning: group learning and activities carried as part of projects
. Inquiry: carrying out of research to explore and understand scenarios and problems
. Projects: carry out projects on digital literacy
. Presentations and demonstrations: presentation of outcomes of projects (products, processes, impact)
. Portfolio writing: writing reflective learning journals related to digital literacy

Student Assessment Strategies
. Collaborative assessment tasks
o Digital productivity: cloud based collaborative digital media creation using cloud platforms
o Project: Digital communication, collaboration and participation/ Digital Wellbeing
. Individual assessment tasks
o Assignment: information literacy assignment
o Testx 2
. Practical
o Digital proficiency
o Data and Media literacy
. No written examination

Learning and Teaching Enhancement Strategies

. Student feedback: feedback from students using focused feedback instruments

. Peer feedback: student feedback on peer evaluation of each other’s collaboration, participation and contribution
. Self-evaluation: quizzes and students’ reflective journal/ portfolio on their own learning

. Learning analytics: use of learning management tools on student participation and online learning activities, and analyse assessment
performance

Prescribed Learning Resources

Textbook

[1] Schwartz, M., Bali, M., Blocksidge, K., Brown, C., Caines, A., Dermody, K., and Peters, J. (2020). Digital Citizenship Toolkit.
Retrieved from https://pressbooks.library.ryerson.ca/digcit/ (online version); https://openlibrary-
repo.ecampusontario.ca/jspui/bitstream/123456789/856/3/Digital-Citizenship-Toolkit-1598899274.pdf (PDF version)
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/2/Digital-Citizenship-Toolkit-1598899308.epub
(eBook)

Digital Resources
[1] JISC. (2019). Jisc digital capabilities framework: The six elements defined.

Retrieved from https://repository.jisc.ac.uk/7278/1/BDCP-DC-Framework-Individual-6E-110319.pdf
[2] JISC. (2017). Digital capabilities framework.

Retrieved from https://repository.jisc.ac.uk/6611/1/JFLO066F DIGIGAP_MOD IND FRAME.PDF
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https://repository.jisc.ac.uk/6611/1/JFL0066F_DIGIGAP_MOD_IND_FRAME.PDF

[3] Joint Research Centre (European Commission). (2019). The Digital Competence Framework 2.0.
Retrieved from https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
[4] Carretero, S., Vuorikari, R., and Punie, Y. (2017). The digital competence framework for citizens.
Publications Office of the European Union. Retrieved from http://svwo.be/sites/default/files/DigComp%202.1.pdf

Course resources (videos and SCORM package)
[1] Microsoft. (2021). Microsoft digital literacy courses and resources (videos and SCORM packages).
Available at https://www.microsoft.com/en-us/digital-literacy
[2] Microsoft. (2021). Microsoft digital literacy: Teaching guides.
Retrieved from https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWBupo
[3] OER Commons. (2021). Digital Literacy (learning objects). Retrieved https://www.oercommons.org/curated-collections/347

Issue Date: September 2023
Next Revision: September 2028
Module Title: NATIONAL AND GLOBAL CITIZENSHIP
Module Code U3420CN
NQF Level 4
Notional Hours 20
Contact hours Up to 1 contact lecture period per week for 6 Weeks
Mode of Delivery Blended: Face to face and online
Additional learning requirements Each student will be required to work on a personal project which will include a site visit
NQF Credits 2
Semester Offered Core

Module coordinator and Contact Details Dr Romanus Shivoro, rshivoro@unam.na ; Ext. 3378

Module Purpose

The purpose of this Module is to equip UNAM students with knowledge to understand the interconnectedness of local and global issues. Students
will become acquainted with perspectives on, global citizenship, globalization and civic engagement. The module will enable students to reflect on
issues affecting their communities and the world by providing a platform where students can meet and learn from one another and from external
sources of information. It will guide students to determine how they can contribute to bring positive changes in their communities in relation to
the Sustainable Development Goals. Furthermore, it will provide knowledge and understanding of cultural diversity and intercultural
communication to enable students to become thoughtful stewards in a globalized world.

Overarching Learning Outcome

Demonstrate understanding of global citizenship and initiate action towards the betterment of local, national and global conditions, as informed
and responsible citizens with a civic duty in their personal and professional lives.

Specific Learning Outcomes

On completing the module students should be able to:

Explain the importance of the National Constitution;

Express understanding of National and Global Citizenship;

Participate in community engagement activities as part of community upliftment;
Express understanding of globalization;

Apply intercultural communication skills; and

Interpret SDGs to initiate personal action towards contribution of their achievement.

U s WNE

Module content

UNIT 1: Constitution and its Importance

What is a constitution; Functions of a constitution; What it contains; Constitution and democracy

UNIT 2: Global Citizenship

The meaning of global citizenship; Importance of global awareness; World issues of concern to global citizens.
UNIT 3: Civic Engagement

What do we mean by civic engagement; Dimensions of civic engagement; Indicators of civic engagement;
Promoting civic engagement.

UNIT 4: Globalization

Understanding globalization; Cultural construction of neoliberal globalization; Major players; Major domains;
Major Issues; Futures of Globalization

UNIT 5: Intercultural Communication

Dealing with difference; Levels of culture; Stereotypes and generalizations; Intercultural communication Processes
UNIT 6: Sustainable Development Goals and individual action

Introduction to SDGs; Contributing to achievement of SDGs through action

Learning and Teaching Strategies/Activities

Student learning in this module will be supported by provision of subject knowledge; engaging students in class discussions, and individual
awareness and action portfolios. It will expose students to real life situation through formal lectures, guest lectures, experiential activities
such as engaging local civic organizations; Students will engage in active and participatory learning in which they generate ideas and share
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their knowledge on a topic. Material will include journal articles, videos, PowerPoint presentations, as well as handouts for students’
reflection.

Student Assessment Strategies
Continuous assessment of 100% - Assessment will be done by completing online pop-up quizzes; and developing their online portfolios of
personal action as response to tasks assigned in class.

Learning and Teaching Enhancement Strategies:

Strategies will include: Continuous Module Review, and Lecturer/student evaluations.

Student progress will be monitored by observing class participation during live lectures, and submission of feedback material. Including
online portfolios.

Recommended Learning Resources

. Adler, R.P and Goggin, J. (2005). What do we mean by Civic Engagement? A Journal of Transformative Education. 3 (3) 236 — 253

. Bennett, M.J (1998). Intercultural Communication: A current Perspective. In Milton J. Bennett (Ed.) Basic Concepts of Intercultural
Communication: Selected Readings. Yarmouth: ME Intercultural Press

. Green, M. (2012). Global Citizenship: What are we talking about and why does it matter. NAFSA Association of International Education

. International IDEA (2014). What is a Constitution? Principles and Concepts. Constitution-building Primers.

. Perception Change Project. 170 Daily Actions to Transform our World. United Nations Office in Geneva

. Ritzer, G. (Ed.) (2007). The Blackwell Companion to Globalization. Blackwell Publishing: USA

. United Nations. Transforming our World: the 2030 Agenda for Sustainable Development. UNDP

Issue Date: September 2023
Next Revision: September 2028

9.5.1.2 YEAR 1 SEMESTER 1 OF (32BHEI) BACHELOR OF SCIENCE ELECTRICAL ENGINEERING (HONOURS)

Module Title: ENGINEERING MATHEMATICS |
Module Code 13511IM

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (None)

Prerequisite None

Semester Offered 1

Module Purpose

The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome

Apply broad basic mathematical skills to solve engineering problems.

Specific Learning Outcomes

On completing the module students should be able to:

Solve basic mathematics and engineering problems using vectors and matrices.

Calculate eigenvalues and eigenvectors and relate them to engineering solutions

Perform functions transformations (Cartesian/polar), sketch and name some polar graphs.

Use various mathematical functions and apply them to engineering.

Apply trigonometry in solving mathematical and engineering problems.

Apply the principle of differentiation/integration to solve basic mathematical and engineering problems.

Manipulate sequence and series of numbers

Define, interpret complex numbers and to perform elementary complex numbers algebra.

Module Content

Lines and Planes: Vector equation of a line, Cartesian and parametric equation of a plane, intersection of lines and planes. Matrix Algebra:
Matrix algebra, row reduced echelon form, determinant, adjoint, singular and non-singular matrices, inverse of a matrix, matrices and
systems of linear equations, solution by Cramer’s rule. Eigenvalue-eigenvector problems. Hermitian and unitary matrices. Quadratic forms.
Sequences and series of numbers: Introduction to sequences and series. Absolutely convergent series, tests for convergence. Power series.
Radius of convergence and interval of convergence. Functions: Limits and continuity of functions: limit at a point, improper limit, and
continuity. Exponential functions, logarithmic functions, hyperbolic functions, area functions. Polar coordinates/Graphs: Definition of polar
coordinates, relate Cartesian and polar coordinates, sketch and name different types of polar graphs. Differentiation: Definition of the
derivative, differentiation rules, chain rule, differentiation of trigonometric functions, derivatives of higher order, concavity and curve
sketching, optimization, related rates. Implicit differentiation, the chain rule, differentiation of algebraic functions. Integration: Anti-
derivatives, Riemann sums, the definite integral, fundamental theorem of calculus, basic integration techniques, integration of trigonometric
functions. Introduction to complex numbers: Definition of complex numbers and the complex plane, complex number representation on
argand diagrams, complex number algebra. Demoivre’s theorem.
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Contribution to Exit Level Outcome:
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o 1 Problem solving (Course Outcomes 1,2,3,5,6,7)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2,3,5)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomes1,2,3,4,5,6,7)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:
. Four lecture periods per week for 14 weeks

. One tutorial session per week for 14 weeks

. Weekly consultation sessions

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (tutorials, quizzes): 40%
i)  Tests (At least 2 tests): 60%
Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Books:
[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.
[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.
[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.
2.  Lecture notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT |
Module Code 13401MS

NQF level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Prerequisite None

Semester Offered: 1

Module Purpose
The purpose of this module is to consolidate school curriculum computation skills whilst creating a wider context in which students can
contextualise mathematical knowledge.

Overarching Learning Outcome
Consolidate numeracy and problem solution skills in a wide range of mathematics fundamentals.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

Explain and conduct deductive arguments involving sets and relations.
Identify and correlate intervals.

Solve systems of linear equations methodically.

Handle matrix calculus.

Identify types of real valued functions.
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6. Compute the domain and range of a real valued function.
7. Assess properties of real-valued functions.

Module Content:

Number system: Natural, integers, rational, irrational, real and complex numbers. Sets: cardinal number, operations on a set (equality,
intersection, union, relative compliment, de Morgan’s law, power set, application of cardinality (inclusion-exclusion formula), Cartesian
products, ordered pairs and relations), intervals and inequalities. Solving equation and inequalities: linear and quadratic equation,
inequalities involving two variables. System of linear equations: Matrices and matrices operations (addition, subtraction, multiplication,
associativity, distrutivity, determinant, invertible, Gaussian row and column operations, rank, solution to system of linear equations). Real-
valued function: definition, relation, domain and range, injective, bijective, inverse, odd and even, piecewise defined, graphs. Coordinates
system: polar, polar graph, cylindrical, cylindrical graph.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).
2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023
Next Revision: September 2028

Module Title: ENGINEERING DRAWING

Module Code 13530ID

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures +1 Tutorial and/or 1 Practical /Week

Additional learning requirements None

NQF Credits 16

(Co-requisites) / Prerequisite (None)

Semester Offered 1

Module Purpose

The purpose of this module is to teach students how to visualize, create and interpret engineering drawing principles in two and three
dimensions by applying of geometrical and engineering methods, and introduce students to computer aided drawing, with a focus on
AutoCAD software,
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Overarching Learning Outcome
Create and interpret basic drawings and communicate technically, as well as to use AutoCAD software to create two - and three - dimensional
technical engineering drawings

Specific Learning Outcomes
On completing the module students should be able to:

Use standard equipment for technical drawing

Sketch engineering components free hand or with the aid of drawing equipment
Present engineering components as drawings in orthographic and isometric projections
Use sections, interpenetration and development to produce clear engineering drawings
Produce parts and assembly drawings of various engineering components

Competently use commands and symbols in the computer drawing environment.
Create or use standard objects to make engineering drawings with AUTOCAD

Merge text and dimensions with drawings generated from AUTOCAD

Make layouts and plot drawings created by AUTOCAD

Create three - dimensional objects

Module Content

Foundations of Representing Technical Bodies: drawing equipment, drawing formats, types of lines, construction geometry, simplified
representations, scales, lettering, tittle block, elaboration of part drawings, Principle of orthographic projection, sectioning, dimensioning.
Isometric and oblique representations. Sections, Interpenetrations and developments: cones, cylinders, pyramids. Free hand techniques:
Introduction to free-hand sketching of machine parts. Assembly Drawing. Introduction to AutoCAD: Setting up the drawing Environment;
Using commands and system variables; Using coordinate systems; Working in two - dimensional space: Creating objects; Drawing with
precision; Controlling the drawing display; Editing methods; Using layers and object properties; Adding text to drawings; Creating
dimensions; Using blocks and external references; Managing content with AutoCAD design Centre; Creating a layout to plot; Plotting (model
and paper spaces). Working in three - dimensional space: Creating three-dimensional objects using solid primitives, and from 2D profiles;
editing of 3D objects. Practical Exercises.

Contribution to Exit Level Outcome:

O 3 Engineering Design (Course Outcomes 4 and 5)

O 5 Engineering methods, skills, Tools and including technology (course outcome 1 and 3)
O 6 Professional and Technical Communication (Course Outcomes 2, 3, 4 and 5)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following learning activities:
. Four lecture periods per week for 14 weeks

. One tutorial or one practical session per week for 14 weeks

. Practical exercises

. Face to face consultations

Student Assessment Strategies
(] Students will be assessed through Continuous Assessments activities
[ The final mark will be made of 100% Continuous Assessment.

®  The Continuous Assessment will be made up of the following assessment activities:
8 Assignments (At least 4 assignments): 40%
9 Mini project: 20%
10
11 Tests (At least 3 tests): 40%
Criteria for qualifying for the Examination:
No Examination

Criteria for passing the module
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1.  Peer-review of course outlines and teaching.

2. Student evaluations.

3. Regular review of course content.

4.  Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3.  Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Books
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[1] Parker M. A., and Pickup F., 1992. Engineering drawing with worked examples, vol1, 3" Edition
[2] David A. Madsen, Engineering drawing and design, 5t Edition
[3] Colin H. Simmons, Neil Phelps, Manual of Engineering Drawing 3™ Edition
[4] Terry Wohlers., Applying AutoCAD, 2010.
2.  Design Software: AutoCAD
3. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: PHYSICS FOR ENGINEERS |
Module Code 13581NP
NQF Level 5
Notional Hours 120
Contact hours 3 Lectures +1 Tutorial and/or 1 Practical /Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) (None)
Prerequisite None
Semester Offered 1

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of physics as they relate to engineering.
Overarching Learning Outcome
Prepare students to apply fundamental physics principles in engineering industries.
Specific Learning Outcomes
On completing the module students should be able to:
1. Do unit conversions
Solve problems regarding one- and two-dimensional kinematics.
Solve problems regarding the dynamics of linear motion via Newton’s laws.
Solve problems regarding the dynamics of linear motion using energy methods.
Solve simple problems in rotational kinematics and dynamics.
Solve basic problems in statics and Newtonian gravitation.
Solve problems using the principles of fluids.
Solve basic problems regarding heat and gasses.
Demonstrate entry-level general laboratory skills including elementary data analysis.
Demonstrate abilities to communicate ideas and facts using equations, graphs and principles.
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Module Content

Measurements and Units: Instruments and Uncertainty, Standards and Units. Kinematics: One Dimensional Motion, Vectors, Projectile
Motion, Circular Motion, Relative Motion. Dynamics: Newton’s Laws of Motion, Newton’s Law of Gravitation, Free-Body Diagrams, Friction.
Work, Energy and Power. Momentum: Collisions, Impulse, Centre of Mass. Rotational Dynamics: Rolling Motion, Torque, Rotational Inertia
and Energy, Angular Momentum. Planetary Motion: Kepler’s Laws of Planetary Motion. Elasticity: Hooke’s Law. Fluids: Pressure, Buoyancy,
Fluid Dynamics: Flow Rates, Equation of Continuity and Bernoulli’s Equation. Heat and Thermodynamics: Thermal Expansion, Ideal Gas,
Specific Heat, Heat Capacity, Latent Heat, Calorimetry, Heat Transfer: Laws of Thermodynamics, Entropy, Enthalpy, Gibbs Free Energy.

Contribution to Exit Level Outcome:

o 1 Problem Solving (Course Outcomes 1,2, 3, 4)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
o 4 Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities

. Three lecture periods per week for 14 weeks

. One tutorial or one practical session per week for 14 weeks
. Practical exercises

. Face to face consultations

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (tutorials, quizzes): 40%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.
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Criteria for passing the module

To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies

(] Peer-review of course outlines and teaching.
(] Student evaluations.
(] Regular review of course content.

(] Effective and efficient supervision and monitoring of assignments and tests.
Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

(] One-on-one consultations with students during consultation hours.
(] Allocation of extra reading material where applicable.
(] Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Books:
[1] Young, H.D. and Freedman, R.A. (2020), University Physics with Modern Physics (15" ed.), Pearson - ISBN-13: 978-1-292-31473-0,
e-Textbook ISBN-13: 978-1-292-31481-5
[2] Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.
[3] Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT |
Module Code 13421PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites Entry requirements

Semester Offered 1

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course.

Overarching Learning Outcome
Solve problems, in single-particle mechanics, Newtonian gravity, fluids, and heat.

Specific Learning outcomes

On completing the module students should be able to:

Employ units, do unit conversions, express uncertainties use significant figures, use vectors in 2 dimensions.
Solve basic problems regarding one and two-dimensional kinematics.

Apply Newton’s laws of motion and energy principles to a variety of basic problems in dynamics.

Discuss and solve simple problems in rotational kinematics and dynamics.

Discuss the principles of waves and sound.

Solve basic problems in statics, Newtonian gravitation, fluids, heat, and gasses.

Conduct simple experiments, tabulate and graph data and write practical reports.
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Module Content

Measurement and estimation; Kinematics in 1D; Kinematics in 2D; Vectors; Dynamics/Newton’s Laws; Circular motion; Gravitation; Work
and Energy; Linear Momentum; Rotational Motion; Static Equilibrium; Fluids; Oscillation and Waves; Sound; Temperature and Kinetic
Theory; Heat; The Laws of Thermodynamics.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023
Next Revision: September 2028
Module Title: CHEMISTRY FOR ENGINEERS
Module Code 13511NC
NQF Level 5
Notional Hours 160
Contact hours 4 Lectures + 1T or 1PS /Week
Additional learning requirements
NQF Credits 16
(Co-requisites) / Prerequisite (None)
Semester Offered 1

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of chemistry as they relate to engineering.
Overarching Learning Outcome

Equip students with firm grasp of fundamental chemistry principles which are applicable in engineering industries.

Specific Learning Outcomes

On completing the module students should be able to:

. Describe the fundamental techniques used for chemical analysis in industrial processes.
. Explain the basic concept of batteries and fuel cells and their applications.

3 Describe the processing of high polymers and their applications.

. Explain different methods for water analysis and purification.

. Describe different ways of dealing with pollution and managing solid waste.

Module Content

Spectroscopic techniques and Applications: Elementary idea and simple applications of Rotational, Vibrational, Ultraviolet and Visible and
Raman spectroscopy. Electrochemistry: Nernst Equation and application, relation of e.m.f. with thermodynamic functions (AH, AF and A S).
Lead storage battery. Corrosion; causes, effects and its prevention. Phase Rule and its application to water system. Battery Technology;
Introduction - Galvanic cell, electrode potential, EMF of the cell and cell representation. Batteries and their importance, Classification of
batteries- primary, secondary and reserve batteries with examples. Battery characteristics - voltage, capacity, energy density, power density,
energy efficiency, cycle life and shelf life. Basic requirements for commercial batteries. Construction, working and applications of: Zn-Ag-0,
Ni-Cd, Zn-air and Lithium-ion battery. Fuel Cells- Differences between battery and a fuel cell, Classification of fuel cells - based on type of
fuel, electrolyte and temperature. Construction, working and applications of solid oxide fuel cell. Water Analysis; Hardness of water,
Techniques for water softening (Lime-soda, Zeolite, lon exchange resin and Reverse osmosis method), Alkalinity -determination,
Determination of dissolved oxygen, Determination of chemical oxygen demand, Boiler scales-formation and ill effects, prevention of scales
by external method (hot lime-soda process). Desalination by electrodialysis. Fuels: classification of fuels, Analysis of coal, Determination of
calorific value (Bomb calorimeter and Dulong’s methods). Solar energy- Photo voltaic cells- definition, working and importance of PV cells.
Production of solar grade silicon by chemical vapor deposition. Polymers; Basic concepts of polymer-Blend and composites, Conducting and
biodegradable polymers. Preparation and application of some industrially important polymers (BunaS, Buna-N, Neoprene, Nylon-6, nylon-
6,6 and Terylene). General methods of synthesis of organometallic compounds (Grignard reagent) and their applications. Environmental
Chemistry; Air Pollution, Water Pollution, Radioactive Pollution, Solid Waste Management, Green Chemistry.

Contribution to Exit Level Outcome:
o 1 Problem Solving (Course Outcomes 1,2, 3, 4)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
o 4 Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning and teaching activities:

L] Four lecture periods per week for 14 weeks (face to face orblended)

(] One practical session per week for 14 weeks relating the theory topractice
(] One tutorial period per week for 14 weeks
°

Face-to-face and/or onlineconsultation
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Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:

i) Assignments (tutorials, quizzes, lab and field reports): 40%
ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

(] Internal and external moderation of examination papers and scripts.

(] Peer-review of course outlines and teaching.

(] Student evaluations.

(] Regular review of course content.

(] Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.

2. Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

Books:

[1] Mukhopadhyay, Raghupati, and Sriparna Datta. Engineering chemistry. New Age International Pvt. Limited, Publishers, 2008.
[2] Garwal, Shikha. Engineering chemistry: Fundamentals and applications. Cambridge University Press, 2019.

Issue Date: September 2023

Next Revision: September 2028

Module Title: CHEMISTRY FOR ENGINEERS SUPPORT
Module Code 13441CS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites None

Semester Offered 1

Module Purpose
To introduce the student to general chemistry, lay the foundation of basic facts necessary for further studies in Chemistry and acquaint
students with safety rules and regulations in a chemical laboratory.

Overarching Learning Outcome
Apply and interpret knowledge on basic facts in Chemistry for further studies.

Specific Learning outcomes
On completing the module students should be able to:

1. Use scientific notation and significant figures when doing all calculations

2. Define and explain the mass number (A), atomic number (Z) and isotope and also state the symbol for an isotope given its mass
number and atomic number

3. Define the terms molar mass, relative molecular mass (Mr) and relative atomic mass (Ar) and carry out calculations involving
these

4. Define and explain the terms empirical formula and molecular formula and also to determine the empirical and molecular

formulae of a given compound

Use balanced chemical equations to obtain information about the amounts of reactants and products

Prepare dilute solutions from concentrated stock solutions and solve solution stoichiometry problems

Describe and explain data from experiments to distinguish between strong and weak acids and bases

Differentiate between oxidation and reduction reactions and balance redox reactions by the half-reaction method (acid and basic

medium)

9. Apply quantum theory to predict the electron configuration of elements and explain the variation of properties across the
periodic table

10. Explain the structure and bonding in molecules and ions and draw their Lewis structures

0N ©;

203



11. Apply Valence Bond Theory (VBT) and Molecular Orbital Theory (MOT) to describe molecular geometry as well as physical and
chemical properties of some compounds

Module Content

Introduction: Matter, Measurement and Molecules; Stoichiometry: Calculations with Chemical Formulae and Equations; Aqueous Reactions
and Solutions Stoichiometry; Electronic Structure of Atoms; Periodic Properties of the Elements and Relationships Among Elements; Basic
Concepts of Chemical Bonding; Intermolecular Forces; Basic Molecular Geometry and Bonding Theories; Gases.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

T wNE

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

uhwN e

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
Brown T. L., LeMay H.E, Bursten B.E., Murphy C., Woodward P., Langford S., Sagatys D. and George A. (2014). Chemistry: The
Central Science. (3™ Ed.). Pearson Australia. Australia

2. Chang, R. (2010). Chemistry. (10t Ed.) McGraw Hill Higher Education. New York. ISBN:978-0-07
Issue Date: September 2023
Next Revision: September 2028
Module Title: COMPUTING FUNDAMENTALS
Module Code 13581CC
NQF Level 5
Notional Hours 120
Contact hours 3 Lectures +1 Tutorial and/or 1Practical /Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) (None)
Prerequisite None
Semester Offered 1

Module Purpose:

The purpose of this module is to introduce students to general computer literacy, the basic principles of problem-solving using computers,
advanced Microsoft Excel skills for data analysis, computer programme planning, basic data communication and computer networks and the
basic skills on modern web development tools. It also introduces students to the basic tools and environments needed for machine learning
programming.

Overarching Learning Outcome

Demonstrate understanding of the windows and Unix based computer working environment; skills on how to develop a computer-based
problem-solving plan; basic knowledge of modern web development tools; and application of advanced spreadsheets and related tools to
engineering related problems.
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Specific Learning Outcomes

On completing the module students should be able to:
(] Relate with computers under the Windows and Linux operating environment for information processing and presentation.
Recall basic features of common computer hardware architectures.
List the basic communication architecture of a computer.
Show algorithms for solving basic problems using flowcharts and pseudocode.
Recall advanced spreadsheet tools and functions.

Match basic web applications using modern web development tools and frameworks to simple real-life problems.

Define basic concepts of networking.

Module Content:

Computer Fundamentals: Development history of computer hardware and software. Hardwired vs stored programme concept. Von-
Neumann architecture. Harvard architecture: principle of operation, advantages, disadvantages. Single address machine. Contemporary
computers. Computer system: block diagram, functions, examples, dataflow, control line. Computer Arithmetic: integer arithmetic
(addition, subtraction, multiplication, division), floating-point representation (IEEE), floating-point arithmetic. arithmetic and logic unit
(ALU). Introduction to CISC and RISC architecture: principle of operation, merits, demerits. Storage and Input/Output Systems: Computer
function (fetch and execute cycles), interrupts, interconnection structures (Bus structure and bus types). Introduction of computer
operating environment Windows and UNIX based systems. Computer Architecture: The design and structure of a computer. Information
Processing and Data Analysis tools: Equations and Formulas Creation, Diagram Creation and Editing, PowerPoint Presentations Creation
Advanced Spreadsheets Skills. Computer Programme Planning. Flowcharts and Pseudocode Introduction to Computer Networking: Basics
of Communication Systems and Computer Networks. Web Developments: Front-End Web Development, Web Page Styling and Website
logic development with scripting languages such as JavaScript. Overview of memory system, memory chip organization and error correction,
cache memory, memory storage devices. Introduction to Data Science Tools: Installation and basic use of Anaconda and Jupyter Notebooks.

Contribution to Exit Level Outcome:
o 1 Application of Scientific and Engineering Knowledge (Course Outcomes 1,2, 3,5,6)
o 2 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1,2, 3, 4, 5,6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
One tutorial or one practical session per week for 14 weeks
Weekly consultation sessions

A group mini project at the end of the module.

A special hands-on demonstration that may involve an invitation of an expert from outside.

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities
2. The final mark will be made of 100% Continuous Assessment
3. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (tutorials, quizzes, reports, practical assignments): 20%
ii)  Tests (At least 2 tests): 50%
iii)  Semester Mini project (prototype oral presentation and development report): 30%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Peer-review of course outlines and teaching.

Student’s evaluation

Regular review of the course content

Face-to-face consultations

Effective and efficient supervision and monitoring of assighments, tests and projects.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem
2.  Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey
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Prescribed Learning Resources

[1] F. Wempen: Computing Fundamentals: Introduction to Computers First Edition Wiley, 2015
[2] W. Palm: MATLAB for Engineering Applications 4th Edition, Mc-GrawHill, 2019

[3] J. L. Hennessy; Computer Architecture, Fifth Edition, Morgan Kaufmann, 2012.

Issue Date: September 2023
Next Revision: September 2028

9.5.1.3 YEAR 1 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS II

Module Code 13582IM

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13511IM Engineering Mathematics 1)

Prerequisite None

Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome

Apply broad mathematical skills to solve engineering problems.

Specific Learning Outcomes

On completing the module students should be able to:

Calculate eigenvalues and eigenvectors and relate them to engineering solutions
Solve calculus problems using integration by parts and the reduction formula technique.
Apply calculus to trigonometric functions to solve mathematical and engineering problems.

Solve engineering problems using 1st order and 2nd order differential equations

Define and analyze Fourier series of real-valued functions.

®  Use Laplace and Fourier transforms in solving differential equations.
Module Content
Further Matrix Algebra: eigenvalue-eigenvector problems. Hermitian and unitary matrices. Quadratic forms. Further Integration:
Integration by parts technique. Integration by substitution. Integration of trigonometric functions. Integration of powers of trigonometric
functions. Integration of trigonometric functions by substitution. Reduction formula. Applications of integration: areas, volumes of
revolution, etc. Differential Equations: Meaning and solutions of differential equations. First order ordinary differential equations
(separable, homogenous, Exact and linear types) and their applications. Solutions of second order linear ordinary differential equations with
constant coefficients; initial or boundary value problems using the methods of undetermined coefficients and variation of parameters.
Integral Transforms: Laplace Transforms (LT), Inverse transforms on derivatives and integrals, unit step functions, LT of derivatives and
integrals, application to solve 1st and 2nd ordinary differential equations. Fourier Series and Transforms: Fourier series. Fourier sine and
cosine series. Introduction to Fourier transforms and its applications in solving boundary value problems.

Contribution to Exit Level Outcome:

o 1 Problem solving (Course Outcomes 1,2,4,5)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2,3,5)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomesl,2,3,4,5)
Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:

[ Three lecture periods per week for 14 weeks
(] One tutorial session per week for 14 weeks

(] Weekly consultation sessions

Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (tutorials, quizzes): 40%
ii)  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.
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Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.

ukhwnN

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Books:

[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.

[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.

[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.

2. Lecture notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT Il
Module Code 13402MS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Prerequisite None

Semester Offered: 2

Module Purpose
The purpose of this module is to equip students with an intuitive grasp of the behaviour of a real-valued function as well as the analytical
techniques to test their intuition.

Overarching Learning Outcome
Gather sufficient information about the behaviour of a real valued function to sketch its graph with accuracy.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

1. Employ the exact definitions of limit and continuity.

Use various differentiation techniques and assess differentiability.

Apply those tools to study local extrema, end behaviour, and asymptotic behaviour of function graphs.
Use integration to compute the area below a curve.

Handle complex numbers.
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Module Content:

Solving equation: Exponentials and logarithms. Graph of a function: polynomial, rational, exponential, logarithmic, trigonometric functions.
Limit of a function: definition, continuity, differentiation, sum, product, quotient, chain rules, examples from the engineering sciences.
Integration: Definition and basic properties of the Riemann integral, the Fundamental Theorem of calculus, integrals of simple function,
substitution rule and integration by parts; applications to the computation of areas and (rotational) volumes.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

T wN e
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

VAW R

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. B. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).
2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023
Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS Il

Module Code 13582NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13521NP Physics for Engineers 1)

Prerequisite None

Semester Offered 2

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of physics as they relate to engineering.

Overarching Learning Outcome

Prepare students to apply fundamental physics principles in engineering industries.
Specific Learning Outcomes

On completing the module students should be able to:

(] Solve problems on electric and magnetic fields

Sketch electric circuits and solve problems on capacitors and resistors

Discuss and solve problems in geometrical optics, radioactivity and sound.

Prepare and perform experiments related to the contents of the module.
Demonstrate entry-level general laboratory skills including elementary data analysis.

Demonstrate abilities to communicate ideas and facts using equations, graphs and principles

Module Content

Electrostatics: Electric charge, Current and Current Density, Electric field, Electric Potential, Resistance and Resistivity, Capacitance and
Dielectrics. Magnetostatics: Biot-Savart law, Magnetic field, Magnetic materials, Motion of a Charged Particle in a Magnetic Field, Magnetic
force, Ampere’s Law; Torque and Magnetic Moments; Electromagnetic Induction: Electromagnetic Force (EMF), Faraday’s Law of
Electromagnetic Induction, Lenz’s Law, Fleming’s Right-Hand Rule, Inductance and Mutual Inductance. Vibrations and Waves: Simple
harmonic motion, Oscillations, Wave Motion, Types of Waves, Standing Waves and Resonance. Sound: intensity of Sound, interference of
Sound Waves, Doppler’s Effect. Light and Optics: Reflection, Refraction and Diffraction, Snell’s Law, Lenses, Lens Equation. Radioactivity:
types of radioactivity.

Contribution to Exit Level Outcome:

O  1Problem Solving (Course Outcomes 1,2, 3, 4)

O 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
O 4 Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
(] One tutorial session per week for 14 weeks

(] Weekly consultation sessions
Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
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2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:

i Assignments (tutorials, quizzes): 40%

iil. Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of examination papers and scripts.

2 Peer-review of course outlines and teaching.

3. Student evaluations.

4 Regular review of course content.

5 Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.

2.  Allocation of extra reading material where applicable.

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1.  Books

[1] Young, H.D. and Freedman, R.A. (2020), University Physics with Modern Physics (15% ed.), Pearson, ISBN-13: 978-1-292-31473-0,
eTextbook ISBN-13: 978-1-292-31481-5

[2] Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

[3] Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT Il
Module Code 13422PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorials or 1 Practical session / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Pre-requisites Entry requirements

Semester Offered 2

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course. This course focuses on Electricity and Magnetism, Optics and Radioactivity.

Overarching Learning Outcome
Solve problems in electricity and magnetism, optics, and radioactivity.

Specific Learning outcomes

On completing the module students should be able to:

Discuss and solve basic problems on electric field and magnetic field.

Find currents and resistances in simple electric circuits.

Analyse DC and AC circuits involving capacitors, resistors, and inductors.

Resolve problems involving electromagnetic induction.

Solve simple problems in geometrical optics and nuclear physics.

Explain concepts pertaining to radioactivity and the effects of radiation.

Conduct simple experiments, tabulate and graph data and write practical reports.

Nowukwnhe

Module Content
Electric charge and electric field; Electric Potential; Electric Currents; DC Circuits; Magnetism; Electromagnetic induction; Electromagnetic
waves; Geometric optics; Light; Radioactivity; Effects and Use of Radiation.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions
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Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

N

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1) One-on-one consultation with students
2)  Offer extra reading materials where applicable
3) Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft cover),
eBook ISBN-13: 978-1292066851

Issue Date: September 2023
Next Revision: September 2028
Module Title: FUNDAMENTALS OF ELECTRICAL ENGINEERING
Module Code 13522EE
NQF Level 5
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial and/or 1PS/Week
Additional learning requirements None
NQF Credits 8
(Co-requisites) (13511IM Engineering Mathematics 1)
Prerequisite None
Semester Offered 2

Module Purpose:

The module aims to equip students majoring in all branches of engineering, with the understanding of basic principles of electric circuits and
networks. A further purpose is to introduce common technical vocabulary. Modern technology demands a teamwork approach whereby
electrical engineers and nonelectrical engineers have to work together; therefore, they require a common technical vocabulary.
Overarching Learning Outcome

Demonstrate ability to analyse basic electric circuits using laws and theorems.

Specific Learning Outcomes
On completing the module students should be able to:

®  Distinguish between real and ideal voltage and current sources

(] State and apply the laws and rules of electric circuit analysis including Ohms law, Kirchhoff’s current and voltage laws, current and
voltage division laws, superposition theorem, Norton’s and Thevenin’s theorems for problem solving of DC circuits

®  Apply the principles of circuit analysis to series and parallel R, L, C circuits

(] Perform a range of measurements in an electrical laboratory environment and be able to interpret the measured data to derive
supplementary information

. Describe the principles of operation of a transformer and the basic AC generator and DC motors

. Conduct basic circuit analysis using appropriate CAD software (MATLAB, MultiSIM, etc.)

Module Content:

Introduction: SI Units and notations, Basic Electric Circuit (resistance, voltage and current). Resistance: Resistor coding, Series and parallel
resistor networks, Y and delta resistor networks. Sources: Voltage and Current sources, dependent and independent sources, source
transformations. DC Circuit Analysis Techniques: Ohm’s law, Power and Energy, voltage divider and current divider rules, Kirchhoff’s laws,
mesh and nodal analysis, DC Circuit Theorems: Superposition Theorem, Thevenin’s and Norton’s Theorem, Maximum power transfer
theorem. Capacitors: Capacitance, capacitors in series and parallel, Capacitor charging and time constant. Inductors: Inductance and mutual
inductance. AC Voltage: AC voltage generation, AC Resistive circuit, AC capacitive circuit, AC inductive circuit. Electrical Machine Basics:
Basics principles of transformers, AC generators, DC motors, three phase voltage generation and mathematical expression. Basics of circuit
simulation using CAD software).

Contribution to Exit Level Outcome:

o 1 Problem Solving (Course Outcomes 1,2, 3, 4)

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4)
3 Engineering Design (Course Outcomes 4)

4 Investigations, Experiments and Data Analysis (Course Outcomes 4)

5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 5)

O 0 0 O

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:
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®  Two lecture periods per week for 14 weeks
®  One tutorial or one practical session per week for 14 weeks

®  Weekly consultation sessions
Student Assessment Strategies

(] Students will be assessed through continuous assessments activities

®  The final mark will be made of 100% Continuous Assessment.

®  The Continuous Assessment will be made up of the following assessment activities:
O  Atleast 2 quizzes, and at least 2 lab reports: 40%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

(] Internal and external moderation of assessment activities.
(] Peer-review of course outlines and teaching.

(] Students’ lecturer evaluation

(] Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students

2. Offer extra reading materials where applicable

3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Book
[1] Boylestad Robert. (2015), Introductory Circuit Analysis, 13t Edition, Pearson Education, USA.
[2] Alexander K. Charles and Sadiku N.O. Mathews. (2013), Fundamentals of Electric Circuits, 5t Edition,
McGraw Hill, USA.
[3] Hughes Edward. (2016), Electrical and Electronic Technology, 12t Edition, Pearson Education, USA.
2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title MATERIALS SCIENCE
Module Code 13592IS

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1PS/Week
Additional learning requirements None.

NQF Credits 12

(Co-requisites)/ Prerequisite (None)

Semester Offered 2

Module Purpose
The purpose of this module is to enable the students to understand the relationship between the structure and properties of engineering
materials and practical skills in metallography and materials testing.

Overarching Learning Outcome
Identify the right engineering material for a particular application based on materials’ structure and properties.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the molecular and crystal structure of materials.

Perform calculations on elemental diffusion in metals.

Describe the formation of metals and alloys using binary equilibrium phase diagrams.

Outline the various phase transformations in the Fe-Fe3C phase system and associated microstructures.
Explain how materials properties depend on structure and crystal defects.

Demonstrate practical basic skills in metallography and report writing.

Explain the relationship between Materials Science and the Fourth Industrial Revolution.

NowuhkwhpR
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Module Content

Materials for engineering: Introduction to Engineering Materials, Types of Materials, Processing-Structure-Property relationship of
Materials, Competition among materials, Future trends of material usage. Structure of materials: Atomic structure, electronic
configuration, atomic bonding. Crystallographic planes and directions: Miller indices; Bragg’s law; defects in crystals; Solidification,
Crystalline imperfections and diffusion in solids: Solidification of Metals, Single Crystals, Metallic Solid Solutions, Crystalline
Imperfections and Atomic diffusion in Solids; Equilibrium phase diagrams: unary, binary and ternary systems. Invariant reactions: eutectic,
eutectoid, peritectic, peritectoid systems. Proportion of phases based on the lever rule. Practical phase diagrams from non-ferrous alloy
systems. Properties of materials: Review of mechanical, electrical, optical and thermal properties of materials. Mechanical properties
of materials: Stress and strain, tensile testing, true stress and true strain, deformation modes; yield and fracture, hardness testing, bend
test, impact test, simple fracture mechanics and strengthening mechanisms. Effects of environment on materials: corrosion and oxidation
of metals, electrode potential, electrochemical cell, mechanisms of corrosion, corrosion prevention, degradation of polymeric materials.
Real-world applications of engineering materials: Functional materials and devices; the relationship between Materials Science and the
Fourth Industrial Revolution. Basic criteria for the selection of materials for engineering applications.

Contribution to Exit Level Outcome:

o 1 Problem Solving (Course Outcomes 1,2, 3,4)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
o 4 lInvestigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities

(] Three lecture periods per week for 14 weeks

(] One tutorial or one practical session per week for 14 weeks
(] Practical sessions.

(] Face-to-face consultations wherevernecessary.

Student Assessment Strategies
1) Students will be assessed through continuous assessments activities and a final examination
2)  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
3) The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (tutorials, quizzes, lab and field reports):40%
ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
1) Internal and external moderation of examination papers and scripts.
2) Peer-review of course outlines andteaching.
3)  Student’s evaluation.
4)  Regular review of course content.
5) Effective and efficient supervision and monitoring of assignments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
4. One-on-one consultation with students
5.  Offer extra reading materials whereapplicable
6. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Books:

[1] Callister, W. D., Rethwisch, D. G., Materials Science and Engineering, An Introduction,lOth Edition, Wiley and Sons, 2018

[2] Donald R. Askeland, Pradeep P. Fulay, Essentials of Materials Science and Engineering, 2nd Edition, 2008
2. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
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Module Title: ENGINEERING MECHANICS |

Module Code 13582NM

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1PS/Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (I3581NP Physics for Engineers 1)
Prerequisite None

Semester Offered 2

Module Purpose
The purpose of this module is to equip students with the knowledge to analyse system of forces on engineering components and to develop
an approach to solving engineering problems.

Overarching Learning Outcome
Analyse the effect of static forces and equilibrium on systems and structural bodies.

Specific Learning Outcomes
On completing the module students should be able to:

1) Express force operations and force systems using vectors.

2) Apply the laws of static equilibrium of forces.

3) Produce a free body diagram from a specified engineering problem.

4) Analyse trusses using method of joints and method of sections.

5) Apply principles of static and kinetic friction in solving engineering problems.

6) Calculate and plot bending moment and shear force distributions in beams.

7) Determine the centroid and moment of inertia for plane and composite cross-sectional areas.

Module Content
System of forces and moment forces: Coplanar forces, addition of forces, couples and moments, resultants and equivalent systems.
Equilibrium of a rigid body in two dimensions, line of action, free body diagram, adequacy of constraints and equilibrium positions.

Equilibrium in three dimensions. Forces in submerged surfaces. Distributed Forces: Centroid and Centre of Gravity, Friction: Dry friction,
wedges, screws, journal and thrust bearings, rolling resistance, belt friction. Beams: shear force and bending moment diagrams. Analysis of
forces in a truss: Method of joints, method of sections.

Contribution to Exit Level Outcome:
o 1 Problem Solving (Course Outcomes 1-6)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 3-7)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following learning activities:
. Three lecture periods per week for 14 weeks

. One tutorial or practical session per week for 14 weeks

. Face to face consultations

. Laboratory activities

Student Assessment Strategies
1)  Students will be assessed through continuous assessments activities and a final examination
2)  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
3)  The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments (At least 4 assighments): 20%
b.  Tests (At least 2 tests): 60%
c.  Practical and Report: 20%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.
Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines andteaching.
Student’s evaluation.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests, and examination.

uhwN
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students
2.  Offer extra reading materials wereapplicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

1. Books

[1] Robert W. Soutas-Little and Daniel J. Inmand, Engineering Mechanics Statics, copyright 1999 by Prentice-Hall, Inc.

[2] R. C. Hibbeler, Engineering Mechanics Statics, Ninth Edition, copyright 2001, 1998, 1995, 1992, 1989, 1986, 1983, 1978, and 1974 by R.
C. Hibbeler.

[3] Irving H. Shames, Engineering Mechanics Statics, Second, Volume 1, copyright 1958, 1959, 1966.

[4] J. L. Meriam and L. G Kraige, Engineering Mechanics Statics, Fifth Edition, copyright 2003, John Wiley and sons.

2. Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: STATISTICS FOR ENGINEERS
Module Code 135821S
NQF Level 5
Notional Hours 120
Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) (13511IM Engineering Mathematics 1)
Pre-requisite None
Semester Offered 2

Module Purpose

The purpose of this module is to introduce students to the concept of probability theory, statistical modelling and inference in engineering.
Overarching Learning Outcome

Students should be able to apply the principles of probability in sampling, data analysis and representation.
Specific Learning Outcomes

On completing the module students should be able to:

Describe the theory of probability.

Analyse data using probability distribution and densities.

Use principles of sampling distribution and densities.

Apply linear regression and correlation to a set of data.

Apply analysis of variance to solve engineering problems.

Analyse data using R or python software.
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Module Content

Introduction: Variability, experimental design, random sampling, randomization, replication. Summarizing Data: Simple graphical
techniques, numerical summaries and Box Plots, graphical tools for design of experiments. Models for Experiment Outcomes: models for
single factor and two-factor experiments with and without interactions. Models for bivariate and multivariate data, fitting lines and curves,
assessing the fit of a model, coefficient of determination, residual plots, correlation coefficient. Models for the random error: random
variables, important discrete distributions, important continuous distributions, assessing the fit of a distribution. Inference for a Single
Population: Central Limit theorem, confidence intervals, prediction and tolerance intervals, hypothesis tests, inferences for binominal
population. Comparing Two Populations: paired samples, independent samples, comparing two binomial populations. One-Factor Multi-
Sample Experiments: Analysis of Mean for unequal sample size and for proportions, ANOVA for equal and unequal sample size. Experiments
with Two Factors: Interaction, more than one observation per cell, only one observation per cell, blocking to reduce variability. Introduction
to Multi-factor experiments: ANOVA for multi-factor experiments and factorial designs.

NB: the software R will be used throughout the course for different analytical purposes in each chapter.

Contribution to Exit Level Outcome
1.  Application of scientific and engineering knowledge (Course Outcomes 1, 2, 3, 4 and 5).
2. Investigations, experiments and data analysis (Course Outcomes 4, 5 and 6).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:
1. Lectures.
2. Tutorials.
3. Face-to-face consultations.
4.  Computer laboratory demonstrations.

Student Assessment Strategies
Students will be assessed through Continuous Assessment (CA) and an end-of-semester examination as follows:
1. The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments (laboratory assessment): 20%.
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b.  Tests (at least 2 tests): 30%.
2. End-of-semester examination (1 x 3-hour paper): 50%.

Criteria for qualifying for the Examination
To qualify for the end-of-semester examination, a student must obtain a minimum Continuous Assessment (CA) mark of 40%.

Criteria for passing the module
1.  To pass this module a student should obtain a minimum final mark of 40% in the end-of-semester examination and an average
of at least 50% from both the Continuous Assessment and the end-of-semester examination.
2. The final mark will be made up of 50% Continuous Assessment (CA) and 50% end-of-semester examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.

ukhwnN

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3.  Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Peter, R.N. (2003). Introductory Statistics for Engineering Experimentation. 1t edition, ELSEVIER Academic Press.

Recommended Text Books:
1. Navidi, W. (2019). Statistics for Engineers and Scientists. 5% Edition, McGraw Hill.
2. Devore, J.L. (2020). Probability and Statistics for Engineering and the Sciences, 9t Edition, Cengage.
3. Chatterjee, S. (2012). Regression Analysis by Example, 5*" Edition, John Wiley and Sons.

Issue Date: September 2023
Next Revision: September 2028
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9.5.2 YEAR 2 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

9.5.2.1 SEMESTER CORE

Module Title: ACADEMIC LITERACY 1l

Module Code U3683AL

NQF Level 6

Notional Hours 80

NQF Credits 8

Prerequisite U3583AL

Contact Hours 2 Lectures + 1 Tutorial per week
Semester Offered 0

Module Purpose
The purpose of Academic Literacy IB is to introduce students to sources of information and to academic literacy practices in a university
setting.

Overarching Learning Outcome
Students should be able to apply information searching techniques with academic skills necessary to fulfil tasks and cope with academic
reading, listening, speaking and writing demands at university level.
Specific Learning Outcomes
On completing the Module students should be able to:
1.  Articulate the need of information and behavioral approaches.
Identify required skillset to solve academic tasks or work.
Develop concept mapping and task-based learning themes.
Practice academic integrity to avoid plagiarism.
Apply features of academic writing and other academic conventions in own writing.
Use patterns of text organization to academic writing.
Summarise main ideas or relevant parts of texts.
Read and critique academic texts.
Apply appropriate reading comprehension strategies.
Use information from listening materials to complete writing and speaking tasks.
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Module Content
The module will cover study skills, reading, listening, speaking and writing, referencing, language usage and text organisation.

Contribution to Exit Level Outcome:
1.  Professional and Technical Communication (Course Outcomes 3, 4, 6, 7 and 9)
2. Independent Learning Ability (Course Outcomes 5, 8 and 10)

Learning and teaching strategies

The course will be facilitated through, but not limited to, the following learning activities:
. Blended instruction: Face-to-face and online
. Tests and assignments
. Tutorials/ Academic support
. Oral presentations

Student assessment strategies

Assessment will be based on Continuous Assessment.

Learning and teaching enhancement strategies
1.  Students shall be exposed to library user-based services and training.
2. Students that might experience performance difficulty in the module will be identified and the necessary support and guidance
as an intervention strategy will be provided by the teaching staff.
Statistics of the module pass and failure rate will be continuously kept.
Student-lecturer evaluation.
Lecturer-peer evaluation.
Curriculum review.
7. Moderation of assessment tools.
Prescribed Learning Resources
Academic Literacy IB Study Guide.
Recommended Learning Resources
1. Bailey, S. (2015). Academic writing: A handbook for international students (4" ed.). NY: Routledge.
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2. Beekman, L., Dube, C., Potgieter, H. and Underhill, J. (2016). Academic literacy (2" ed.). Cape Town: Juta and Company (Pty) Ltd.
3.  Gaetz, S and Phadke, S. (2018). Academic English: Reading and writing across the disciplines (3™ ed.). London.UK: Pearson.
4.  Machet, M. (2013). Mastering Information Skills for the 21st Century. 2nd Edition, UNISA Press, South Africa.
5.  Piscitelli, S. (2009). Study skills: do | really need this stuff? (2nd ed). N.J. Pearson Prentice Hall,
6. UNAM Library Subject Specific Guides https://unam-na.libguides.com/?b=gandd=a
Issue Date: September 2023
Next Revision: September 2028
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Module Title: ENGINEERING ENTREPRENEURSHIP

Module Code 13620IE

NQF Level 6

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements  None

NQF Credits 8

(Co-requisites) (None)

Prerequisite None

Semester Offered Core

Module Purpose
The purpose of this module is to enable the students to understand the concept entrepreneurship and innovation in the engineering
field and the different aspects that makes an entrepreneur.
Overarching Learning Outcome
Apply entrepreneurship skills to innovate and manage entrepreneurial ventures.
Specific Learning Outcomes
On completing the module students should be able to:
Discuss the concept of entrepreneurship
Describe key attributes of entrepreneur
Carry out a feasibility study and draw up a business development plan
Discuss the process of innovation (transformative and incremental) and product development
Relate economic challenges and business creation
Describe the procedures followed in starting a new business venture including some regulations guiding the process
Explain the risk management process
Discuss the theory of motivation
Discuss the roles of strategic business and marketing management

10. Explain the importance of change management theory in entrepreneurship.
Module content
Entrepreneurship: - concept of entrepreneurship, characteristics of an entrepreneur, examples of good local and international
entrepreneurial ventures, feasibility studies and business plan development and its components, government policies and regulations for
starting new business ventures. Entrepreneurship opportunities in Engineering: innovative ideas and process of innovation, transformative
and incremental innovations, innovation and business development, product development process and market research. Risk management:
types of risk, risk management process, risk control and mitigation, risk response. Change management: Importance of change management,
group dynamics and communication. Strategic business management: Management functions, strategic planning and management,
resource management plan. Strategic marketing management: Marketing functions, marketing mix, innovative marketing, competitor
analysis
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Contribution to Exit Level Outcome:
o 7 Sustainability and Impact of Engineering Activity (Course Outcomes 3)
o 11 Engineering Management (Course Outcomes 4 and 6)
Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:
1.  Two lecture periods per week for 6 weeks
2. One tutorial or practical session per week for 6 weeks
3. Face to face consultations
Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities
2. The final mark will be made of 100% Continuous Assessment
3. The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments: 20%
b.  Tests (At least 3 tests): 50%
c. Written reports: 30%
Criteria for qualifying for the Examination:
No Examination
Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.
Learning and Teaching Enhancement Strategies
1.  Peer-review of course outlines andteaching.
2 Student’s evaluation.
3. Regular review of course content.
4 Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students
2.  Offer extra reading materials wereapplicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

1. Books:
[1] Nieuwenhuizen, C. and Nieman, G. (2018). Entrepreneurship: A South African Perspective 4t ed. Van Schaik Publishers

217



[2] Sibanda, M. (2021). Nuts and Bolts, Strengthening Africa’s Innovation and Entrepreneurship Ecosystems. Tracey McDonald
Publishers
[3] Botha, T. (2019). Entrepreneurship and how to establish your own business. 6t ed. Juta Legal and Academic Publisher

Issue Date: September 2023

Next Revision: September 2028
Module Title: WORKSHOP PRACTICE
Module Code 136401W
NQF Level 6
Notional Hours 80
Contact hours 3 PS/Week
Additional learning requirements None
NQF Credits 8
(Co-requisites) (None)
Prerequisite None
Semester Offered Core

Module Purpose

The purpose of this module is to enable the students to understand engineering workshop practices.
Overarching Learning Outcome

Carryout basic fabrications in an engineering workshop in a professional manner.

Specific Learning Outcomes

On completing the module students should be able to:

Work collaboratively in a team setting and use modern engineering tools and practices.
Discuss general safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineering workshops.

Construct basic wall structures using brickwork, cement and mortar.

Differentiate between a lathe and a milling machine and produce simple components by machining operations.
Use arc welding and gas welding to fabricate simple components.

Describe the general operation of internal combustion engines.

Construct basic electric circuits and use them to perform specified activities.

Describe procedures for soldering and de-soldering of electronic components.

Fabricate a prescribed wooden component using the principles of carpentry.

Perform simple plumbing and pipe fitting exercises.

Describe the general operation of air-conditioning and refrigeration systems.
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Module Content

Safety procedures applicable to engineering workshops: Safety equipment; Protective clothing; Signage. Use of workshop hand tools.
Principles and practices of: Masonry and brickwork; Machining Operations (cutting, drilling, turning, milling, shaping); Sheet metal and
fitting; Welding fabrication; Auto mechanics; Electrical wiring and installation; Soldering and de-soldering of electronic components;
Carpentry and woodwork; Plumbing and pipe fitting; Refrigeration and air-conditioning systems and their installation.

Contribution to Exit Level Outcome:
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 3, 5 and 10)
o 5 Engineering Methods, Skills, and Tools including Technology (Course Outcomes 2, 4, 6, 9)

Learning and Teaching Strategies/Activities
. Three practical session per week for 6 weeks
. Practical demonstrations
. Supervised practical, use of hand tools and machine tools
. Fabrication of simple components using various workshops and tools

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities
2. The final mark will be made of 100% Continuous Assessment
3. The Continuous Assessment will be made up of the following assessment activities:
a.  Atleast5 practical reports: 40%
b.  Fabricated Components: 60%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1.  Peer-review of course outlines andteaching.
2. Student’s evaluation.
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3. Regular review of course content.
4.  Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students
2.  Offer extra reading materials wereapplicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1.  Books:
[1] Saeed Moaveni, Engineering Fundamentals: An Introduction to Engineering, Cengage Learning, fourth edition, 2007.
[2] Mark Holtzapple, W. Reece, Foundations of Engineering, McGraw Hill Education, 2nd edition, 2002.

Issue Date: September 2023
Next Revision: September 2028

9.5.2.2 YEAR 2 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS Il
Module Code 13611IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (13512IM Engineering Mathematics 1)
Prerequisite 135111M Engineering Mathematics |
Semester Offered 1

Module Purpose
The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and engineering.

Overarching Learning Outcome
Apply broad and advanced mathematical skills to solve engineering problems.

Specific Learning Outcomes

On completing the module students should be able to:

Apply differential vector calculus to solve mathematical and engineering problems.
Apply functions of several variables in solving engineering problems.

Approximate solutions to 2nd order differential equations using power series.
Describe the basis for complex analysis in engineering problem solving.

Apply the residual theorem to engineering problems.
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Module Content

Vector Calculus: Vector valued functions, limits, continuity, differentiation, partial differentiation. Scalar and vector fields, space curves,
tangent to curves, normal, binomial, torsion, curvature. Functions of several variables: limits, continuity, derivatives, differentials, the
Jacobian, matrix and determinants, composite functions, higher order derivatives. Applications: optimization on surfaces, constrained
optimization. The gradient of a scalar field, the del operator and its properties, the directional derivative, the divergence, the curl, physical
and engineering applications. Power Series and their applications: Power series. Radius of convergence and interval of convergence. Power
series representation of functions, Taylor and Maclaurin series, the Binomial theorem. Power series solutions to ODEs with variables
coefficients. Analytic Functions: Complex functions, derivatives, Cauchy-Riemann equations, Cauchy’s theorem, Cauchy’s integral formulae,
Taylor series, singular points, poles. Laurent series, Residues, Residue Theorem and evaluation of complex integrals.

Contribution to Exit Level Outcome:

o 1 Problem solving (Course Outcomes 1,2,3,4,5)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes1,2,3)
o 5 Engineering Methods, Skills and Tools, including IT (Course Outcomes1,2,3,4,5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

o Four lecture periods per week for 14 weeks
. One tutorial session per week for 14 weeks
. Weekly consultation sessions

Student Assessment Strategies

. Students will be assessed through continuous assessments activities and a final examination

. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
3 The Continuous Assessment will be made up of the following assessment activities:

o Assignments (tutorials, quizzes): 40%
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o Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and

Examination.

Learning and Teaching Enhancement Strategies

. Internal and external moderation of examination papers and scripts.

. Peer-review of course outlines and teaching.

3 Student evaluations.

3 Regular review of course content.

. Effective and efficient supervision and monitoring of assignments, tests and examination.
Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.

. Allocation of extra reading material where applicable.

. Implement a bi-semester course evaluation to be administered through a Google Survey.
Prescribed Learning Resources

1. Books:

[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.

[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.

[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.

2. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: ENGINEERING ECONOMICS
Module Code 13661I1E
NQF Level 6
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements  None
NQF Credits 8
(Co-requisites) (None)
Prerequisite None
Semester Offered 1

Module Purpose

The purpose of this module is to introduce the students to key economic concepts and how they are applied in the different sectors of the
economy and in engineering in particular.

Overarching Learning Outcome

Apply key economic concepts in the different sectors of the economy and in engineering in particular.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss the fundamentals of microeconomics

Apply the concept of time value of money

Apply investment analysis techniques for projects (NPV, ROR, IRR, CBA, Payback Period, etc.)
Apply depreciation methods on assets for valuation

Discuss the fundamentals of macroeconomics

Apply financial accounting principles in engineering projects

Discuss the principles of marketing engineering products
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Module content

Microeconomics: economic concepts, economic problems, demand and supply, consumer choice and demand theory, production functions,
production costs, profit maximisation: Time value of Money: time value of money, investment analysis (NPV, ROR, IRR, ROI, CBA, etc.),
depreciation methods (straight line, reducing balance, some of digits) Macroeconomics: inflation and deflation, business cycle, monetary
and fiscal policies, unemployment, international trade. Financial accounting: product costing, cost accounting, Cost estimation, financial
statements and budgeting. Introduction to marketing: marketing principles.

Contribution to Exit Level Outcome:
o 11 Engineering Management (Course Outcomes 3, 6 and 7).

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Two lecture periods per week for 14 weeks
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(] One tutorial session per week for 14 weeks

(] Consultations
Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 2-hour paper).
3. The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments: 40%
b.  Tests (At least 2 tests): 60%
Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3.  Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1.  Books:
[1] Goodwin, N., Harris, J., Nelson, J.A., Roach, B. and Torras, M. (2020). Principles of Economics in Context 2" ed. Routledge
[2] Mohr, P. (2015). Economics for South African Students 5t edition, Van Schaik Publishers

Issue Date: September 2023

Next Revision: September 2028

Module Title: COMPUTER PROGRAMMING |
Module Code 13691CP

NQF Level 6

Notional Hours 150

Contact hours 4L+ 1T or 1PS /Week
Additional learning requirements NONE

NQF Credits 12

(Co-requisites) NONE

Prerequisite 13551CC Computing Fundamentals
Semester Offered 1

Module Purpose
The course aims to equip students with general principles of programming, skills, theories, and techniques for computer programmes design
and solutions.

Overarching Learning Outcome
Design and analyse a computer program.

Specific Learning Outcomes

On completing the module students should be able to:

1. Design algorithms and data structures for solving mathematical and engineering problems using pseudo code, flowcharts, and
related tools.

Differentiate different programming paradigms (structural, functional and object-oriented).

Discuss the concept of compiled and interpreted languages.

Use different data types in the design of programmes.

Apply arithmetic, logical and bitwise operations on different data types in programming.

Compile computer programmes in different integrated development environments.

Apply and test the three basic programming structures (Sequential, Decision and Looping) using specific programming languages
(e.g., MATLAB, Python, C, etc.).
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Module Content

Programme design: programming problem definition, programme requirements elicitation and analysis, specification development, design
methods, design tool (pseudo code, flow charts etc.).

Programming Paradigms: Structural, functional and object-oriented programming concepts.
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Introduction to programme compilation and interpretation: Definition and differences between compiled and interpreted languages,
Compilation process, Execution of compiled code, Interpretation process, Examples of compiled and interpreted language, Advantages and
disadvantages of each type of language.

Introduction to programming: variables, operators, data types, iteration, branching.

Data Structures: Arrays, lists, stack and queues, structures and enumeration/hash maps.

Fundamental concepts of programming: Data types, variables, program flow control (decisions and loops), string manipulation, functions,
data structures and their operations.

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 1, 2, 3, 5)

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 3, 5)
5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 2, 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 12 weeks
One tutorial or one practical session per week for 12 weeks
Weekly consultation sessions
A group mini project at the end of the module.
A special hands-on demonstration that may involve an invitation of an expert from outside.
6.  Special soft skills lecture that may be done on-site or via video demos.
Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and there will be no examination at the end of the semester.
2. The Continuous Assessment will be made up of the following assessment activities:
a.  Assignments (tutorials, quizzes, reports, practical assignments): 20%
b.  Tests (At least 3 tests): 50%
c.  Semester Mini project (prototype, oral presentation and development report): 30%
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Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies
1.  Peer-review of course outlines and teaching.
Student’s evaluation
Regular review of the course content
Face-to-face consultations
Effective and efficient supervision and monitoring of assighments, tests and projects.
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Prescribed Learning Resources

[1] Cay Horstmann, Rance Necaise; Python for Everyone, Second Edition, Wiley, 2016.

[2] William J. Palm Ill; Introduction to MATLAB for Engineers, Third Edition, Mc Graw Hill, 2011.

[3] Gregg Perry and Dean Miller; C Programming Absolute Beginner’s Guide, Third Edition, Pearson, 2014.

Issue Date: September 2023
Next Revision: September 2028
Module Title: ELECTRIC CIRCUIT ANALYSIS |
Module Code 13681EC
NQF Level Level 6
Notional Hours 120
Contact hours 3L+ 1T and/or PS /Week
Additional learning requirements NONE
NQF Credits 12
(Co-requisites) TEGT3542 Fundamentals of Electrical Engineering
Prerequisite None
Semester Offered 1

Module Purpose:
The course aims to equip students majoring in electrical and electronic engineering with main theories, techniques and theorems for analysing
electric circuits and networks.

Overarching Learning Outcome
Demonstrate ability to design and analyse DC and AC electric circuits and networks using laws, techniques and theorems.
Specific Learning Outcomes
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On completing the module students should be able to:
Apply circuit theorems to simplify and find solutions to electrical circuits or networks.
Design, develop and interpret electrical circuits.
Use computer simulation tools for electric circuit design and analysis.
Perform DC and AC power calculations and measurements including power factor corrections.
Represent the total system response as a sum of a transient and steady state response and a natural and forced response.
Analyse, simulate, and experimentally validate DC and AC circuits.

7.  Analyse three phase systems with balanced and unbalanced loads.
Module Content:
DC Transient Analysis: Natural response of first order RL and RC circuits. Step response of first order RL and RC circuits, general solution of
first transient circuits. Natural and step response of second order series and parallel circuits (RLC). Sinusoidal Steady State Analysis: AC
voltage and current, AC behaviours in basic elements (R, L and C). Phasor analysis with complex algebra, two terminal networks - impedance,
admittance, and susceptance. AC Circuit Analysis Techniques: Ohms Law, KVL, KCL, loop/mesh and nodal analysis. A.C. Circuit Theorems:
Superposition theorem, Thevenin’s and Norton theorems; maximum power transfer theorem. AC Power: instantaneous, average or active,
reactive, apparent, and complex power, power triangle, power factor and power factor correction. Frequency Response Curves: Resonance,
series and parallel resonance, half power points, bandwidth, the concept of Q-factor, tuned circuits’ frequency selective networks, mutually-
coupled circuits. Three Phase Networks: Concept of three-phase voltage generation, phase diagrams for three phase networks, Analysis of
balanced three phase networks, star and delta networks (source and loads), Unbalanced three phase circuits. Power and power
measurement in three phase circuits. Computer circuit analysis and simulation using appropriate CAD software.
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Contribution to Exit Level Outcome:
1.  Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 5)
2.  Investigations, Experiments and Data Analysis (Course Outcomes 3, 6, 7)
3. Eng Methods, Skills, and Tools including IT (Course Outcomes 3)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:
1.  Three lecture periods per week for 14 weeks
2. Two tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions
Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
a.  Atleast 2 quizzes, and at least 2 lab reports: 40%
b.  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1.  To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies
1. Internal and external moderation of assessment activities.
2.  Peer-review of course outlines and teaching.
3. Students lecturer evaluation
4.  Effective and efficient supervision and monitoring of assighments, tests, and quizzes.
Prescribed Learning Resources
1. Books:
o Boylestad Robert. (2015), Introductory Circuit Analysis, 13th Edition, Pearson Education, USA
o Alexander K. Charles and Sadiku N.O. Mathews. (2013), Fundamentals of Electric Circuits, 5th Edition, McGraw Hill, USA
o Nilsson JW and Riedel SA. (2015), Electric Circuits, 10th Edition, Pearson Education, USA

2. Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: ANALOGUE ELECTRONICS |
Module Code 13691CA
NQF Level 6
Notional Hours 120
Contact hours 3 Lectures + 1 Tutorial and/or Practical Session / Week
Additional learning requirements
NQF Credits 12
(Co-requisites)
Prerequisite TEGT3542, Fundamentals of Electrical Engineering
Semester Offered 1
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Module Purpose

This course aims to provide the necessary and fundamental knowledge and skills for analysis and design of analogue electronic circuits. .
Overarching Learning Outcome

Analyse, design, construct and operate a variety of semiconductor devices including diodes, BJT and FETs.
Specific Learning Outcomes

On completing the module students should be able to:

Discuss the atomic structure of semiconductor materials.

Discuss the construction and operation of semiconductor diodes.

Analyse and design diode-based circuits.

Discuss the construction of BJTs.

Analyse and design BJT amplifier and switching circuits.

Discuss the construction of FETSs.

Analyse and design FET biasing, amplifier and switching circuits.

Discuss the internal circuitry and operation of op-amps.

Analyse and design op-amp circuits.

Use EDA software to analyse electronic circuits.
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Module Content

Review of semiconductor theory. Semiconductor materials, covalent bonding, energy levels, valence band, conduction band. Diodes:
Types: p-n type, Zener. construction, diode equivalent circuits, transition and diffusion capacitance, reverse recovery time, specification
sheets, diode equation. Diode applications: clippers, clampers, limiters, rectification - full and half wave. Bipolar Junction Transistors
(BJTs): structure-pnp transistor, npn transistor, transistor terminals operation characteristics curves, cut off region, saturation region, active
region, Q- point biasing: fixed, emitter stabilized, voltage divider, dc bias with feedback, load line applications: switching circuits, amplifier
circuits, oscillator circuits, Darlington pair, Current mirror circuits, current source circuits, cascaded systems, logic gates. AC
modelling: Application in the a. c. domain, BJT small signal model, voltage and current gain, fixed bias configuration, voltage divider bias,
emitter follower, feedback configurations, re model, hybrid pi equivalent model. Field Effect Transistors (FET): structure- n transistor, p
channel, transistor terminals, FETs Vs BJTs. Types: JFETs, MOSFETS, D-type mosfets, E Type mosfets, MESFETS Operation: characteristics
curves, operation region, pinch off region, Shockley equation. Biasing: Fixed — Bias, Self-Bias, Voltage-Divider Bias, Feedback
Configuration, applications: switching circuits, amplifier circuits, oscillator circuits, current source circuits, cascaded systems, voltage
variable resistors, op-amps, cascade amplifier, chopper, logic gates, current limiter, Three-Channel Audio Mixer, Silent Switching, Phase Shift
Networks, Motion Detection System. AC modelling: transconductance, dynamic resistance, ac equivalent model, gain calculation for Fixed
— Bias, Self-Bias, Voltage-Divider Bias, Feedback Configuration for JFET and MOSFETs. OP-Amps: internal structure, open loop and closed
loop configurations, ideal and practical op-amps, characteristics of ideal op-amps, equivalent model, inverting and non-inverting amplifier,
gain expressions, specifications sheets, input output offset parameters applications: inverting op-amp, non-inverting op-amp, unity
follower, Summing amplifier, Integrator, Differentiator. Analysis of electronic circuits using Electronic Design Automation (EDA) software:
Proteus, Multi-sim

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 6, 8)

3 Engineering Design (Course Outcomes 3, 5, 7, 9)

4 Investigations, Experiments and Data Analysis (Course Outcomes 8, 10)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 5, 7, 9)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:
. Three lecture periods per week for 14 weeks
. Two tutorial sessions per week for 14 weeks
. Face-to-face consultations wherever necessary.
. Laboratory demonstrations.

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The Continuous Assessment will be made up of the following assessment activities:
iii)  Continuous 50% (at least 2 Assignments — 20%, at least 4 Labs - 30%, at least 2 Tests 50)
iv)  Examination 50% (1 x 3 hour paper).

Criteria for qualifying for the Examination:
. To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
. To pass this course a student should obtain a minimum final mark of 50%.
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

. Internal and external moderation of examination papers and scripts.

. Peer-review of course outlines and teaching.

. Student’s evaluation.
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. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests, and examination.
Prescribed Learning Resources
. Books
o Electronic Devices and circuit theory: Robert L Boylestad.
o Fundamentals of Analog Circuits: Thomas L Floyd.
o -Analog Electronics: lan Hickman
. Lecture notes
. Video lectures

Issue Date: September 2023
Next Revision: September 2028

9.5.2.3 YEAR 2 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV
Module Code 13612IM

NQF Level 6

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (13511IM Engineering Mathematics 1)
Prerequisite 13512IM Engineering Mathematics Il
Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to advanced engineering mathematics and its applications to science and engineering.

Overarching Learning Outcome
Equip students with broad and advanced mathematical skills that will help them solve engineering problems.

Specific Learning Outcomes
On completing the module students should be able to:
. Solve systems of first order linear differential equations using the LT and the matrix approach.
. Define, classify and solve partial differential equations analytically and
. Apply integral calculus to functions of several variables and describe Green’s theorem
. Describe the principal of numerical methods and computational linear algebra

Module Content

Systems of Linear Differential Equations: Homogeneous and nonhomogeneous systems and their methods of solutions: The Laplace
Transform method and the matrix methods (eigenvalue-eigenvector approach). Partial Differential Equations: Partial differential equations
classification; elliptic, parabolic and hyperbolic. Neumann, Dirichrit boundary conditions of PDEs. Method of separation of variables to the
heat and wave equations; vibrations of a stretched elastic string fixed at both ends. Integral Calculus of Functions of Several Variables:
Double and triple integrals, Double, triple and iterated integrals, Line integrals in the plane, Green’s Theorem, Independence of path, Surface
integral, Divergence theorem, Stoke’s theorem, Irrotational and solenoidal fields, Physical and engineering applications. Numerical
Methods: Zeros of functions, Polynomial interpolation and least squares approximation, numerical differentiation and integration.
Numerical solution of first order ordinary differential equations and boundary value problems.

Contribution to Exit Level Outcome:
o 1 Problem solving (Course Outcomes 1,2,3,4)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes1,2,3,4)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomes1,2,3,4)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:
. Four lecture periods per week for 14 weeks
[ One tutorial session per week for 14 weeks
(] Weekly consultation sessions
Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (tutorials, quizzes): 40%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.
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Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
. Internal and external moderation of examination papers and scripts.
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
. Books
[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.
[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.
[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.

. Lecture notes
Issue Date: September 2023
Next Revision: September 2028
Module Title: MEASUREMENTS AND INSTRUMENTATION
Module Code 13622CI
NQF Level 6
Notional Hours 80
Contact hours 2 Lectures + 1 Tutorial or 1PS /Week
Additional learning Requirements Include any compulsory field trips / excursions (outside the normal practicals); attachments /
group work /project etc.
NQF Credits 8
(Co-requisites) (I13502EE Fundamentals of Electrical Engineering)
Prerequisite None
Semester Offered 1

Module Purpose
This module aims to provide the necessary and fundamental, theoretical and practical knowledge on measuring techniques.

Overarching Learning Outcome
Discuss the characteristics of measuring instruments and operate them in a lab environment as well as analyse and interpret measurement
results.

Specific Learning Outcomes

On completing the module students should be able to:

8.  Distinguish different types and methods of measurements.

9.  Discuss static and dynamic characteristics of an instrument.

10. Explain the importance of signal generators and signal analysers in measurements.
11. Calculate errors and reduce them in measurements.

12. Discuss the concept of instrument calibration.

13. Explain the use of sensors and transducers.

14. Measure different quantities, analyse and interpret the measurement results.

Module Content

Systems of Units and Standards of Measurement: Absolute, derived and fundamental units. Advantages of electronic and electrical
measurements. Standards and types of standards. International Standards, Primary Standards, Secondary Standards, Working Standards.
Errors: sources of error. Types of errors, statistical analysis of error. Performance characteristics of Instruments: Static characteristics
(Accuracy, Precision, Sensitivity, Reproducibility, and Tolerance etc.) Dynamic characteristics (Speed of response, Fidelity, Lag, dynamic error
etc.). Calibration: Principles of calibration, calibration chain, calibration records. Elements of generalized measurement system, Functional
elements of an instrument: Primary sensing element, variable conversion element (analogue to digital conversion), variable manipulation /
conditioning element- (data amplification, attenuation) - data processing element (filtering), data transmission element, data storage
element (chart recorders, computers, memory storage devices etc.), data presentation element/ termination stage. Instrument
classification: active or passive instruments, null and deflection type instruments, analogue and digital instruments, indicating instruments
and instruments with a sound output, smart and non-smart instruments. Bridge measurement (Wheatstone, Kelvin, Maxwell Anderson,
Wien etc.) Electrical indicating and test instruments: Construction and operation of Digital meters (Voltage-to-time conversion digital
voltmeter, Dual-slope integration digital voltmeter), Analogue meters - Construction and operation of Analogue meters: Moving-coil meters,
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moving iron meter, clamp on meter, techniques for measurement of high frequency signals. Noise in Measurement Instruments: Causes/
sources of Noise (Capacitive/ electrostatic, Inductive, multiple earth, thermoelectric potentials, shot noise,). Noise reduction techniques.
Measurements of electrical and non-electrical quantities: Sensors and transducers: Transducer Characteristics, Mechanical vs electrical
transducers. Transducer classification: active and passive transducers, on the basis of transduction principle used, analogue and digital
transducers, primary and secondary transducers, Transducer types: potentiometric transducers, LVDT, thermocouple, capacitive, inductive,
piezoelectric. Transducer circuits: temperature sensors, fire detector etc. Oscilloscopes: Internal architecture and operation, principle of
signal display, voltage, current, period and frequency measurement. Signal generators: Requirements of a signal generator, sine wave
generator, basic theory of oscillators (Wien bridge, RC phase shift, Hartley and Colpitts), RF signal generation, Lab type signal generator,
function generator (specification and principle of operation), Spectrum analysers: characteristics and principle of operation.

Contribution to Exit Level Outcome:

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3,4, 5, 6)

o 4 lInvestigations, Experiments and Data Analysis (Course Outcomes 7)

o 5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4, 7)
Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Two lecture periods per week for 14 weeks

(] One tutorial or one practical session per week for 14 weeks

(] Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and a final examination
®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 2-hour paper).

®  The Continuous Assessment will be made up of the following assessment activities:
O Assignments (tutorials, quizzes): 5%
O  Lab practical (At least 4 labs): 35%
O  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% continuous assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
1. Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student evaluations.
Regular review of course content.
Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Books
[1] Measurement and Instrumentation. Theory and Application, 2" Edition: Alan S. Morris, Reza Langari.
[2] Introduction to Instrumentation and Measurements, 2" Edition: Robert B. Northrop
2. Lecture notes

Issue Date: September 2023

Next Revision: September 2028

Module Title ELECTRICAL CIRCUIT ANALYSIS 1l
Code 13692EC

NQF Level Level 7

Notional Hours 120

Contact Hours 3L+ 1T or 1PS /Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) (TECE3691 Electric Circuit Analysis 1)
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Prerequisite(s) NONE
Semester Offered 1

Module Purpose
The purpose of this module is to provide students with an understanding of the basic methods that are used for the time and frequency
domain analysis of linear electric circuits.

Overarching Learning Outcomes
Analyse and model electrical ac circuits and their frequency response characteristics using Fourier and Laplace transformation

Specific Learning Outcomes
On completing the module students should be able to

(] Apply linear algebra and differential equations techniques in electric circuit analysis.

(] Apply Fourier series and Fourier transforms for circuit analysis.

(] Utilize Laplace transforms for circuit analysis.

(] Derive, draw Bode plot frequency domain transfer functions for circuits and interpret them.
Determine the frequency response of a given circuit.

Design simple electrical filters that satisfy specific functional requirements.

Characterize linear networks with two-port parameters.

Simulate linear electric circuits and measure their properties.

Synthesize network circuits to meet specifications.

Module Content:

Introduction: Review of Fourier series and Fourier transform, physical significance of the Fourier Transform and its application to electrical
circuits. Laplace transform: Review Laplace transformations and its properties, Waveform synthesis. Initial and Final value theorems.
Laplace Transform of network and time domain solution for RL, RC and RLC networks for ac and dc excitations. Network functions: Concept
of complex frequency; terminal pairs/ports; driving point functions; analysis of ladder networks; analysis of non-ladder networks; poles and
zeros of network functions; bode plot; Two port network parameters: Impedance; admittance; transmission; inverse transmission; hybrid;
inverse hybrid; inter-relationships between the parameters; interconnection of two port networks; T and Pi networks; Network
Synthesis: Hurwitz polynomials; positive real functions; realizations of LC and RC functions — Foster and Cauer Forms; Solving electric
circuits using relevant Computer aided tools such as MATLAB, Pspice e.t.c.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1,2,3,4)

3 Engineering Design (Course Outcomes 5)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2,3,4)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
[ One tutorial or one practical session per week for 14 weeks
(] Weekly consultation sessions

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination.

®  The Continuous Assessment will be made up of the following assessment activities:
iv) Assignments (at least 2), 20%
V) Tests (at least 2 tests): 50%
vi) Labs (at least 3): 30%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
. To pass this course a student should obtain a minimum final mark of 50%.

®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies

[ Internal and external moderation of examination papers and scripts.

(] Peer-review of course outlines and teaching.

(] Students' evaluation

(] Effective and efficient supervision and monitoring of assignments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
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3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

(] Books
o C. Alexander and M. Sadiku, “Fundamentals of Electric Circuits,” 5th ed., McGraw Hill, 2013.
O Introduction to circuit analysis and design by Tildon Glisson. Jr, Springer Publications.
O  Network synthesis: Van Valkenburg; Prentice-Hall
O  Network Theory Analysis and Synthesis by Smarajit Ghosh, PHI publications
O  Networks and Systems by D. Roy Choudhury, New Age International publishers

O  J. Tront, “PSpice for Basic Microelectronics,” McGraw Hill, 2008.

° Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: DIGITAL ELECTRONICS
Module Code 13632CD
NQF Level 6
Notional Hours 160
Contact hours 4 Lectures + 2 Tutorial and/or Practical Session / Week
Additional learning requirements None
NQF Credits 16
(Co-requisites) (TETE3691 Analogue Electronics 1)
Prerequisite None
Semester Offered 2

Module Purpose
This course aims to provide the necessary and fundamental knowledge and skills for analysis and design of digital electronic circuits.

Overarching Learning Outcome
Design and analyze combination and sequential logic circuits; design and analyze internal circuitry of different logic families and interfaces.

Specific Learning Outcomes
On completing the module students should be able to:

(] Discuss fundamental digital terminology.

Perform different number systems and coding conversions.

Describe the operation of different logic gates.

Analyse and simplify logic equations.

Analyse and design different combinational and sequential logic circuits.

Discuss the operation of Programmable Logic Devices (PLDs)

Implement and validate combinational and sequential digital circuits using VHDL and FPGAs.
Compare the performance of different logic family devices.

Discuss and analyse the internal circuitry of different logic family technologies.

Design interfaces between circuits of different logic families.

Module Content

Review of fundamental Digital concepts: Logic levels, number systems and digital codes. Combinational Logic: logic gates, Boolean algebra,
logic simplification, combinational logic functions (including arithmetic circuits, encoders and decoders, multiplexers and demultiplexers,
comparators, parity checkers and generators). Programmable Logic Devices: SPLDs, CPLDs, FPGAs, Schematic Entry, VHDL implementation
and validation. Sequential Logic: latches flip-flops, counters, shift registers. Design of Digital Systems. Logic gate circuits: TTL, CMOS, ECL,
logic levels, propagation delay, fan-out, power dissipation, noise margin, logic family interfacing.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 8, 9, 10)
3 Engineering Design (Course Outcomes 5, 6, 10)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4,7)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:
. Four lecture periods per week for 14 weeks
. Two tutorial sessions per week for 14 weeks
. Face to face consultations
. Laboratory demonstrations, experiment documentation

Student Assessment Strategies
3. Students will be assessed through continuous assessments activities and a final examination
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4.  The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (At least 2 assignments): 20%
i) Practical reports (At least 4 Labs: 30%
iii)  Tests (At least 2 tests): 50%
Criteria for qualifying for the Examination:

®  To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:

®  To pass this course a student should obtain a minimum final mark of 50%.

®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies

The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

(] Internal and external moderation of examination papers and scripts.
(] Peer-review of course outlines and teaching.

®  Student’s evaluation.

o Regular review of course content.

[ ]

Effective and efficient supervision and monitoring of assignments, tests, and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2.  Allocation of extra reading material where applicable.
3.  Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

(] Books:
o Digital Fundamentals: Thomas L Floyd
o Digital Electronics and Logic Design: B. Somanathan Nair
o Digital Electronics, Principles, Devices and Applications: Anil K Maini

o Lecture notes

(] Video lectures

Issue Date: September 2023
Next Revision: September 2028

230


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiW0Lb-1-3NAhXJA8AKHRm2DTQQFgglMAE&url=http%3A%2F%2Fpeople.clarkson.edu%2F%7Etortmeye%2Fee211%2Fsequential%2520logic%2FFundamentals%2520of%2520Digital%2520Electronics.pdf&usg=AFQjCNHz8HODAzMo3fB8Aku5wphMhUTZTw&sig2=krZk5wpwtljEhmbeRA9OAQ
https://www.google.com.na/search?tbo=p&tbm=bks&q=inauthor:%22B.+SOMANATHAN+NAIR%22

Modaule Title: SIGNALS AND SYSTEMS

Module Code 13692CS

NQF Level 6

Notional Hours 120

Contact hours 3L+ 2T or 1PS /Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) None

Prerequisite TEGM3592 Engineering Mathematics Il
Semester Offered 2

Module Purpose:
The purpose of this module is to provide the fundamental knowledge and skills for analysis of continuous and discrete-time signals and
Linear Time Invariant (LTI) systems using the time and frequency domain analysis techniques.

Overarching Learning Outcome
Apply transform techniques and various analysis approaches to signals and linear time invariant systems in the time and frequency
domain as well as continuous and discrete time filters.

Specific Learning Outcomes
On completing the module students should be able to:

(] Discuss the classification and properties of signals and systems as well as their representations.

Discuss the parameters of a continuous and discrete-time signal as well as LTI system.

Use time domain and frequency domain analysis techniques to determine the response of an LTI system for a given input signal.
Design continuous and discrete time LTI filters.

Use MATLAB or any other simulation and visualisation tool to carry out computer-based simulations related to generating a system
model, verifying system’s properties as well as perform signal operations.

Module Content:

Representation of Continuous-time Signals: Introduction to typical signals; Time-domain operations; Continuous-time signal characteristics
(periodicity, frequency, symmetry, energy, and power); Analogy between vectors and signals. Signal representation and analysis: Review
of Representation of continuous-time periodic signals by trigonometric functions (Trigonometric Fourier Series) and Exponential Fourier
series; Dirichlet’s conditions; Properties of Fourier series. Fourier Transform: Definition of Fourier transform, test signals, Properties of
Fourier transforms, Parseval's theorem. Laplace transforms: Importance and definition of Laplace transform, Properties, Laplace transform
of elementary signals, Inverse Laplace transform, Region of convergence (ROC), Constraints on ROC to various classes of signals, Relationship
between LT and FT of a signal. Time domain analysis of LTI Systems: Classification of systems, system description and parameters, Signal
transmission through linear systems, Convolution and correlation of signals, Energy and Power spectral density (PSD), Relation of PSD to
Autocorrelation. Applications of LT to LTI System analysis. Analog Filter design: Continuous-time and Discrete-time ideal and real filters
(Low-pass, high-pass, band-pass, and notch filters) in the time and frequency domain (frequency, impulse, and step response); Practical RC
filter circuits: Butterworth, Chebyshev, and Bessel approximations. Finite impulse response (FIR), Infinite Impulse Response
(IIR) filter, Statistical signal processing: Random signal, White noise and its Power spectrum, Linear system with white noise input, Signal to
noise ratio, Detection: Likelihood ratio test, Estimation: Maximum Likelihood estimation, MMSE.

Computer simulation software (e.g., MATLAB/PYTHON or equivalent).

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)

3 Engineering Design (Course Outcomes 4)

4 Investigations, Experiments and Data Analysis (Course Outcomes 5)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
(] One tutorial or one practical session per week for 14 weeks

(] Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and and a final examination

®  The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (at least 2 Assignments): 20%,
O  Labs (at least 2 labs): 30%
O  Tests (At least 2 tests): 50%

Criteria for passing the course:
®  To pass this course a student should obtain a minimum final mark of 50%.

®  The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
Learning and Teaching Enhancement Strategies

The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.
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Internal and external moderation of examination papers and scripts.
Peer-review of course outlines and teaching.
Student’s evaluation.

Effective and efficient supervision and monitoring of assignments, tests and examinations.

Weekly consultation hours

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
(] Signals and Systems, Models and Behaviours. M. L. Meade and C. R. Dillon. Kluwer Academic Publishers. Latest Edition.
(] Signals and Systems, Tarun Kumar Rawat. Oxford University Press

° Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: ELECTRICAL MACHINES |
Module Code 13682EM
NQF Level 6
Notional Hours 120
Contact hours 3 Lectures + 1 Tutorial or 1PS /Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) (I13502EE Fundamentals of Electrical Engineering)
Prerequisite None
Semester Offered 2

Module Purpose
The purpose of the module is to introduce students to basic theory, characteristics, construction operation and application of both static and
rotating electrical machines. The construction and operation are based on magnetic theory.

Overarching Learning Outcome
Demonstrate an understanding of basic electrical machine construction and terminology, be able to explain the operation of a transformer,
DC machines, three phase induction motor, and their applications.

Specific Learning Outcomes

On completing the module students should be able to:

Demonstrate the principle of operation of electrical machinery.

Analyse the principle of operation of DC machines such as DC motors, generators.
Explain the operation and applications of transformers and AC windings.

Model the operation of three-phase induction machines.

Identity Industrial applications of Electric Motor drives.

Explain Industrial applications of Electric Motor drives
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Module Content:

Introduction to electric machinery (review of magnetism); Principles of rotating machines, Principle of Magnetism (Magnetic field lines and
their Properties, Flux and Flux density), Production of Rotating magnetic field (EMF and Faradays laws of Electromagnetic induction, Review
of Magnetic circuit. DC machines (DC generator and Motor); Construction and principle of operation, EMF equation of DC Machine,
armature reaction, commutation, Equivalent circuit of DC Generator and DC Motor, Characteristic of DC. Generators (Types of DC
Generators, Characteristics of DC. Motors (Types of DC Motors), Power Flow and DC Machines Efficiency. Single Phase Transformers;
Construction and Principle of operation, Transformer EMF Equation, Ideal Transformer and its characteristics, Classification of Transformer
and Applications, Practical Transformer and its characteristics, Transformer tests (Open circuit and short circuit), Transformer efficiency,
Auto- transformer (Characteristic and principle of operation). Three phase induction motor; Construction and principle of operation, EMF
equation, Equivalent circuit, Power flow and motor efficiency , Torque-slip characteristic, Motor Tests (No load test and Blocked rotor test),
Starting and speed control techniques of Induction motor, Applications, Motor Drives (DC drives principle of operation and industrial
Applications).

Contribution to Exit Level Outcome:
o 1 Problem Solving (Course Outcomes 1, 2, 3, 4)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4,5)
o 5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2,4,5)
o 6 Professional and Technical Communication (Course Outcomes 4)
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Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks
2. One tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies
(] Students will be assessed through continuous assessments activities and a final examination
®  The final mark will be made of 60% Continuous Assessment and 40% Examination (1 x 3-hour paper).

®  The Continuous Assessment will be made up of the following assessment activities:
O  Assignments (at least 2): 20%,
O  Labs (at least 3): 30%,
O  Tests (at least 2): 50%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 60% in the design project.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

(] Internal and external moderation of examination papers and scripts.

(] Peer-review of course outlines and teaching.

®  Student evaluations.

o Regular review of course content.

(] Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

(] Books:
[1] Stephen J. Chapman, “Electric Machinery and Power System Fundamentals”, 5t Ed., McGraw Hill, Feb. 2014.
[2] Theodore Wildi, “Electric Machines, Drives and Power Systems”, 6™ Ed., Prentice Hall, Jan. 2000

Issue Date: September 2023
Next Revision: September 2028
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9.5.3 YEAR 3 SEMESTER 1 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

9.5.3.1 YEAR 3 SEMESTER 1

Module Title MICROPROCESSOR SYSTEMS
Code 13721CM

NQF Level 7

Notional Hours 80

Contact Hours 4L + 1T or 1PS /Week
Additional learning requirements NONE

NQF Credits 8

(Co-requisites) None

Prerequisite(s) 13632CD DIGITAL ELECTRONICS
Semester Offered 1

Module Purpose
This course aims to provide knowledge for the architecture of microprocessors and skills for developing assembly language applications for
microprocessors.

Overarching Learning Outcomes
Discuss the architecture of microprocessors as well as design, implement and analyse microprocessor-based systems and assembly language

applications.

Specific Learning Outcomes

1. Discuss microprocessor architecture.

2. Write assembly language programmes for microprocessors for different applications.

3. Design memory interfacing circuits for microprocessors.

4, Design input/output peripherals interfacing circuits for microprocessors.

5. Analyse given assembly language programme to determine functionality and/or correct syntax and semantic errors.

6. Develop assembly applications capable of switching external devices ON/OFF and monitoring binary signals on microprocessor
1/0 ports.
Design interrupt generating circuit for microprocessor.

8. Develop a microprocessor-based application (incorporating digital electronics, analogue electronics, and assembly language).

Module Content

Computer Systems: History of microprocessors-based systems, elements, and organisation of computer systems, instruction cycle. Memory
Devices: RAM (SRAM, DRAM, DRAM cell arrays), ROM (EPROM, EEPROM), flash memory, memory addressing, address multiplexing, bus
contention. Microprocessors and architecture: types of microprocessors, registers (general purpose register, special function registers),
arithmetic and logic unit, execution unit, control unit, internal bus, external buses (address bus, data bus, control bus, bus timing), pipelining,
segmentation, memory banks, pin diagram, maximum/minimum mode configuration. Timing Diagrams: T-cycle, machine cycle, instruction
cycle, bus cycle, execution cycle and execution time of instructions. Addressing Modes: data addressing modes, programme memory
addressing modes, 1/0 ports addressing, stack addressing modes. Instruction set: data transfer, arithmetic, logical, string manipulation,
process control, control transfer instructions etc. Microprocessor Programming: Assembly language programming and programme
structure, assembler directives compilers, debuggers, linkers, loaders etc., macros, procedures, code optimisation. Memory interfacing:
Memory organisation, memory capacity, memory address decoder circuit, memory map design, memory interfacing. Input/output
interfacing: Interfacing IC (e.g. 8255 PPI) architecture, pin diagram and configuration, I/O memory mapping, port address decoder circuit,
command/control words, modes of operation, I/O interface programming clock generator circuits. Interrupt mechanism: sources, types,
interrupt procedure, vector table, interrupt priority, non-maskable interrupt, maskable interrupt, priority modes, interrupt
control/command words, interrupt service routines.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 6)
3 Engineering Design (Course Outcomes 3 - 5)
1 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

. Two lecture periods per week for 12 weeks
. One tutorial or one practical session per week for 12 weeks
. Weekly consultation sessions

Students Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2. The Continuous Assessment will be made up of the following assessment activities:
a) Assignments (at least 2), 10%

b) Practical work (at least 4), 30%

c) Tests (At least 3 tests), 40%

d) End of semester project, 20%

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.
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Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.

N

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem.
2. Offer extra reading materials where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Textbooks
. K. M. Bhurchandi and A. K. Ray, Advanced Microprocessors and Peripherals, 3rd ed. Tata McGraw Hill Education Pvt
Ltd, 2013.
. Y. Liu and G. A. Gibson, Microcomputer systems: the 8086/8088 family: architecture, programming, and design.
Prentice-Hall, 1986.
2. Lecture presentation slides.
3. Microprocessor datasheets.
4. Microprocessors development boards.
Issue Date: September 2023
Next Revision: September 2028
Module Title: MACHINE LEARNING
Module Code 13791CM
NQF Level Level 7
Notional Hours 120
Contact hours 3Lectures + 1 Tutorials and/or Practical Session / Week
Additional learning requirements None
NQF Credits 12
(Pre-requisite) Statistics for Engineers (TEGS3661), Computer Programming | (TCME3621), Engineering
Mathematics 1)
Co-requisites None
Semester Offered 1

Module Purpose

This module will introduce the field of Machine Learning (ML). ML techniques enable us to automatically extract features from data so as to
solve numerous predictive tasks, such as speech/object recognition, machine translation, anomaly detection, medical diagnosis and
prognosis, automatic algorithm configuration, and robot control, etc. Thus, this course introduces some of the basic concepts of mathematics
and optimization required for machine learning. It also covers different learning paradigms (supervised, unsupervised learning, reinforced,
and deep learning) and some of the more popular algorithms and architectures used in each of these paradigms. Students will learn the
algorithms, which underpin many popular ML techniques, as well as applying mathematical/Engineering Knowledge in developing and
understanding of the theoretical relationships between these algorithms. The practical labs will concern the application of ML to a range of
real-world problems using computer aided software tools.

Overarching Learning Outcome
Demonstrate ability to develop algorithm and apply ML to real life problem.

Specific Learning Outcomes

On completing the module students should be able to:

Discuss necessary numerical computation and optimization techniques.

Understanding of the fundamental issues and challenges of machine learning

Discuss important paradigms of supervised, un-supervised, reinforced learning.

Apply mathematical and Engineering Knowledge in developing machine learning models.

Understand how to evaluate models generated from data.

Explain Biological motivations for neural networks.

Estimate the parameters effecting neural networks and deep learning.

Design and implement various ML algorithms to solve real world problems using Computer aided software tools.
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Module Content

Introduction: Importance of Machine Learning techniques, Review of Basic Mathematics required for ML (Analytic Geometry, Matrix
decomposition, Dimensionality reduction, Bayes theorem), Numerical computation and optimization, Machine Learning packages; Learning
approaches: Supervised, Unsupervised, Reinforced learning techniques with examples. Linear and Logistic Regression: Bias/Variance Trade-
off, Regularization, Variants of Gradient Descent, MLE, MAP; Classical ML Techniques: Bayesian Regression, Binary Trees, Random Forests,
SVM, Naive Bayes, k-Means clustering, kNN, Expectation Maximization. Neural Networks: Introduction, Early models, Biological neural
network, Artificial neuron, Artificial neural network (ANN) architecture, Multilayer Perceptron learning, Backpropagation, Initialization,
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training and Validation, Parameter estimation. Convolutional Neural Networks: CNN Operations, CNN architectures, Training, Transfer
Learning. Deep Learning: Introduction, parameters affecting DL, Deep convolutional neural networks, Recurrent neural networks, feature
extraction, Autoencoders, Training of deep neural networks. Applications: Speech/Image (1D/2D) processing data sets.

LAB: Computer aided software (MATLAB/Python/TensorFlow/Keras).

Contribution to Exit Level Outcome:
1. Problem Solving (Course Outcomes 1, 2, 3, 4,5, 6, 7, 8)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Three lecture periods per week for 14 weeks
2. One tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 50%

ii) Mini-project and presentation (at least 2 presentations): 50%

Criteria for qualifying for the Examination:
1. A student must obtain a minimum of 50% in the assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2 Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4 Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. Books

2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: APPLIED ELECTROMAGNETICS
Module Code 13781CE

NQF Level 7

Notional Hours 120

Contact hours 3 Lectures + 2 Tutorials and/or Practical Session / Week
Additional learning requirements None

NQF Credits 12

(Pre-requisite) (135821M) Engineering Mathematics Il
Co-requisites None

Semester Offered 1

Module Purpose:

The purpose of this module is to provide an understanding of electromagnetic field (EM) and wave theory in the context of applications in
electrical engineering. To cover the concepts of EM wave radiation, propagation, reflection and refraction in linear media. To introduce
radiation from simple structures and basic calculations of EM field parameters at a distance from a radiating antenna. To provide the theory
required for more specialized EM topics like microwave engineering and antenna design.

Overarching Learning Outcome
This module aims at equipping students with advances scientific knowledge of the important principles of electromagnetic wave
propagations and theory.

Specific Learning Outcomes
On completing the module students should be able to:

1. Interpret visualizations of electric fields, electric scalar potentials, and magnetic fields in terms of the forces that charged particles
or currents would experience.

2. Apply electromagnetic laws, Columbus, Gauss, Biot - Savart, Amperes laws to compute electric forces and fields, magnetic forces
and fields due to charge or current distributions with appropriate symmetry.

3. Distinguish the behaviour of magnetic and electric fields in the presence of dielectric and magnetic materials.

4. Analyse electromagnetic wave propagation in generic transmission line geometries.
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5. Compute the reflection coefficient, VSWR, reflected and transmitted power in a transmission line with various loads. Determine
these values mathematically and using a Smith chart.

6. Formulate and analyse problems involving lossy media with planar boundaries using uniform plane waves.

7. Characterize the radiation of an antenna in terms of radiation pattern, directivity, beam width, and radiation resistance.

Module Content:

Review of Vector Algebra: Classification of vector fields. Electrostatics: Coulomb Law and Field Intensity. Electric Field due to Continuous
Charge Distribution. Electric flux density, Gauss Law, Maxwell Equations for static EM fields. Electric potential; Electric Field in Material
Space: Polarization in Dielectric; dielectric constant and strength; Continuity Equation and Relaxation Time; Boundary Conditions;
Magnetostatics: Biot-Savart’s Law; ampere Circuital Law; Maxwell Equation for time varying fields; Application of Ampere’s Law Magnetic
Flux Density; Magnetic Scalar and Vector Potential, Magnetic Forces, Material and Devices; Magnetic Boundary Conditions. Maxwell’s
equations in time-varying fields; Waves and phasors. Transmission lines; infinite transmission line; terminated transmission line; input
impedance; standing and travelling waves; VSWR; power flow.

Basics Concept of Mode: TEM, TE and TM Modes and their characteristics Smith Chart: Development; use; matching-single and double stub.
Plane waves: Plane wave propagation; Wave reflection and transmission; Radiation and antennas: Basic radiation fundamentals; launching
and receiving radiating waves.

Contribution to Exit Level Outcome:
1.  Problem solving (Course Outcomes 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2,3,5,6,7)
3. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
1. The course will be facilitated through the following teaching learning activities:
2. Three lecture periods per week for 14 weeks
3. One tutorial or one practical session per week for 14 weeks
4.  Weekly consultation sessions

Student Assessment Strategies
1.  Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i. Assignments (tutorials, quizzes): 20%
ii. Tests (At least 3 tests): 60%
iii. Labs (lab reports): 20%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the CA.

Criteria for passing the course:
1.  To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies
1. Internal and external moderation of assessment activities.
Peer-review of course outlines and teaching.
Students lecturer evaluation
Regular review of course content.
Effective and efficient supervision and monitoring of assighments, tests, and quizzes.
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Prescribed Learning Resources
1. Books
i Fawwaz T. Ulaby and Umberto Ravaioli, Fundamentals of Applied Electromagnetics, 7" Edition, Pearson Education International,
2015.
ii. M. N. O. Sadiku, Elements of Electromagnetics, 5t Ed., Oxford University Press, 2010.
iii. J. Edminster, Schaum's Outline of Electromagnetics, 3 Ed., McGraw Hill Professional, 2010.

iv. Karl E. Lonngren, etc., Fundamentals of Electromagnetics with MATLAB, 2™ Edition, Scitech Publishing, Inc., 2007.
V. Nannapaneni Naraynan Rao, Elements of Engineering Electromagnetics, 6" Edition, Pearson Education International, 2006.
vi. W.H. Hayt and J.A. Buck, Engineering Electromagnetics, 8t Edition, Boston: McGraw Hill, 2012.

2. Lecture Notes

Issue Date: September 2023
Next Revision: September 2028
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Module Title: POWER ELECTRONICS

Module Code 13731EP

NQF Level Level 7

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week
Additional learning requirements None

NQF Credits 16

(Pre-requisite) 13631CA Analogue Electronics |
Co-requisites None

Semester Offered 1

Module Purpose:
The course aims to equip students majoring in electrical engineering with knowledge of power electronic components, converters and drives.

Overarching Learning Outcome
Select, design and analyse power electronics circuits, converters and drives.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the operation of controlled and uncontrolled power electronic circuits

Demonstrate an understanding of the basic concepts of switched-mode power supplies and control principles
Analyse the steady state operating characteristics of switching converters

Illustrate the operation and apply power electronic devices in linear DC power supplies

Analyse the operation and application of switching converters in switch mode power supplies

Design and implement practical power electronics circuits

Design and simulate simple converter circuits for particular applications using appropriate software like PSIM.
Design and analyse DC and AC drives
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Module Content:

Introduction: History and main features of Power Electronics, Power Electronics vs Linear Electronics. Scope, applications and the role of
Power Electronics in sustainable energy. Semiconductor Basics, pn junction and conduction process. Power Electronic Devices: Power
electronics circuits construction and principles of operation (Diodes, BJTs, SCRs, GTOs, MOSFETs, IGBTs, TRIACs, and IGCTs). Power Converter
Analysis: AC-DC Converters (uncontrolled and controlled single and three phase rectifiers), DC-DC Converters (Buck, Boost, Buck-Boost, Full
Bridge, Cuk and SEPIC converters, SMPS), DC-AC Converters (single and three phase inverters), and AC-AC Converters (single and three
phase, cycloconverters). Drives: Motor drive applications, DC Motor Drives, AC Motor Drives (Induction and Synchronous drives) and their
application in wind power systems. Industrial applications: UPS, HVDC and HVAC systems configurations. Practical issues in the design and
operation of converters. Design and simulation of converter circuits using PSIM or equivalent software.

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 3, 6)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5)

3. Engineering Design (Course Outcomes 6, 7 and 8)

5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 7)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks.
2. Two tutorials or one practical session per week for 14 weeks.
3. Weekly consultation sessions.

Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:
i.At least 2 assignments, and at least 2 lab reports: 40%
ii.Tests (At least 2 tests): 60%
Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2. Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4. Effective and efficient supervision and monitoring of assighments, tests, and quizzes.

Prescribed Learning Resources
1. Books
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Mohan, Undeland and Robbins. (2003), Power Electronics: Converters, Applications and Design, 3™ Edition, John Wiley
and Sons, USA
ii. Rashid H. Muhammad. (2014), Power Electronics: Devices, Circuits and Applications, 4t Edition, Pearson Education,

USA

2. Lecture Notes
Issue Date: September 2023
Next Revision: September 2028
Module Title: POWER SYSTEM |
Module Code I13751EP
NQF Level Level 7
Notional Hours 160
Contact hours 4L + 2T or 1PS /Week
Additional learning requirements None
NQF Credits 16
(Pre-requisite) 13681EC Electric Circuit Analysis I, 13692EC Electric Circuit Analysis I
Co-requisites None
Semester Offered 1

Module Purpose:
The course aims to deliver the basic principle and fundamental analysis techniques for generation, transmission and distribution components
of a power system as a first course in power system, short circuit studies.

Overarching Learning Outcome
Design a power generation plant, and explain power transmission to the consumers.

Specific Learning Outcomes

On completing the module students should be able to:

1. Describe the important parts and components in power system and explain roles and functions of the parts and components in
power system operation.

Explain effects of power system to environment.

Explain, and perform calculations related to various types of conventional and new energy sources for electricity generation.
Demonstrate an understanding of power transmission lines design concepts.

Derive and apply suitable equations related to parameters, models and performances of transmission lines.

Describe configurations and perform calculations for factors related to power system loads.

Discuss basic concepts related to energy utilization, generation planning, tariff, power quality, energy efficiency, and demand
side management.

8. Perform component modelling and power system analysis using per unit system.

Nowubkwn

Module Content

Introduction to Power System: Power System Evolution; Generation, Transmission and Distribution Components; Energy Sources- hydro,
thermal, Nuclear etc.; Basic introduction to renewable energy- Photovoltaic, Wind, geothermal etc.; Major electrical
components in power station- Alternators, transformers, bus bars, voltage regulators, switch and isolators, metering and control panels;
Infinite bus concept; Voltage levels; AC vs DC Transmission; single-phase and three-phase power delivery. Transmission Lines: Types of lines
— overhead and underground, HVAC and HVDC. Line parameters (derivation of formulae and use of tables) - resistance, inductance, and
capacitance, Line modelling (using line formulae and ABCD parameters) - short, medium and long Line performance — power flow, efficiency
voltage regulation. Methods of voltage control and reactive compensation, Electricity distribution systems: configurations and components.
Types of ac and dc distributors, Flexible ac transmission systems (facts), Insulators and cables, Mechanical design of lines and grounding
Substation layout, Underground substation. Component Representations in Power System One line diagram. Reactance and impedance
diagram. Per unit system. Component modelling —generator, transformer, line, and loads. System analysis in steady-state condition using
per-unit approach. Energy Utilization in Power System: Introduction, Types and characteristics of power system loads. Load factors - concept
and calculations. Generation planning to fulfil load demand. Tariff. Supply quality — reliability and power quality. Energy efficiency.
Introduction to Demand Side Management. Unbalanced System Analysis: Symmetrical components, Sequence impedances, Sequence
components of the voltages and currents, Expression for power in terms of symmetrical components, Transformer voltages and currents;
Application of software tools in modelling and simulation of power system networks (e.g.: CAD Electrical, MEP, DigiSilent, Power Factory,
PSS, Power World and Herman—Beta Algorithm etc.).

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 3, 6, 8)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 7)

5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 4)
9. Independent Learning Ability (Course Outcomes 5, 8)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks

2. Two tutorials or one practical session per week for 14 weeks

3. Weekly consultation sessions
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Student Assessment Strategies
1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

I At least 2 assignments, and at least 2 lab reports: 40%

Il. Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 40% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2 Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4 Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. Books

2. Lecture Notes

Issue Date: September 2023
Next Revision: September 2028

9.5.3.2 YEAR 3 SEMESTER 2 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING

Module Title: TECHNICAL WRITING

Module Code 13762VW

NQF Level 7

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) (None)

Pre-requisite Academic Literacy Il

Semester Offered 2

Module Purpose

The purpose of this module is to equip students with skills based in theory relating to professional and technical writing.

Overarching Learning Outcome

The overarching outcome of this module is to equip students with professional communication skills that will enable them to write good
technical documents and to plan and present effective professional technical presentations individually and in teams.

Specific Learning Outcomes

On completing the module students should be able to:

1. Produce technical documents that use tools commonly employed by engineering and computer science professionals.

2. Communicate effectively in a professional context, using appropriate rhetorical approaches for technical documents, adhering
to required templates and complying with constraints on document format.

Adapt content and rhetorical strategies according to audience and purpose for each document.

Select appropriate, credible sources to support the claims, findings or recommendations made in technical documents.
Incorporate ideas from source material, including images and figures.

Create and deliver technical briefings tailored to specific audiences, purposes and media.

Explain ethical considerations applicable to technical communication in engineering and computer sciences.
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Module Content

Introduction: academic vs technical communication; introduction to a various technical and business writing theories and practices designed
to be applicable to the production of business communication in the real world. Technical writing: fundamentals of good business/technical
writing, including protocols for business letters, memoranda, electronic mail, good and bad messages; persuasive messages and formal
reports and proposals. Technical reports: planning, structure, style and language for purpose and audience; effective graphical support.
Professional Oral communication: structure, style and language; academic and professional discourse; group presentations to industry
professionals. Posters and e-portfolios.

Contribution to Exit Level Outcome
Professional and technical communication (Course Outcomes 1, 2, 3, 4, 5, 6 and 7).

Learning and Teaching Strategies/Activities
The module will be facilitated through the following teaching and learning activities:
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1. Lectures.
2. Face-to-face consultations wherever necessary.
3. Case studies.

Student Assessment Strategies

Students will be assessed through Continuous Assessment (CA) activities as follows:
1. Assignments: 20%.

Group oral presentations: 10%.

Individual reports: 40%.

Tests (at least 2): 30%.

N

Criteria for passing the module
To pass this module a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies

Internal and external moderation of project reports and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
English, J. (2013). Professional Communication: Deliver effective written, spoken and visual messages, 3rd Edition, Juta Academic. ISBN 978-
0702177927.

Issue Date: September 2023

Next Revision: September 2028

Module Title MICRONTROLLER ARCHITECTURE AND PROGRAMMING
Code 13742CM

NQF Level 7

Notional Hours 80

Contact Hours 2L+ 1T or 1PS /Week

Additional learning requirements NONE

NQF Credits 8

(Co-requisites) None

Pre-requisite(s) 13771CM MICROPROCESSOR SYSTEMS
Semester Offered 1

Module Purpose
This course aims to provide knowledge for the architecture of microcontrollers and skills for developing assembly language applications for
microcontrollers.

Overarching Learning Outcomes
Discuss the architecture of microcontrollers as well as design, implement and analyse assembly language applications for 8-bit
microcontrollers.

Specific Learning Outcomes

1. Analyse given assembly language programme to determine functionality and/or correct syntax and semantic errors.

2. Develop assembly applications capable of switching external devices ON/OFF and monitoring binary signals on microcontroller's
1/0 ports.

Develop interrupt based assembly applications.

Develop assembly applications that incorporate microcontroller built-in EEPROM memory.

Develop assembly applications capable of converting analogue voltage to digital form.

Develop assembly application that incorporate microcontroller USART module.

Develop assembly application that capable of interacting with liquid crystal displays (LCD) and keypads.

Develop a microcontroller application (incorporating digital electronics, analogue electronics, and assembly language) as an end
of semester project.
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Module Content

Microcontroller Architecture (for one selected 8-bit microcontroller family i.e., PIC or Atmel — with internal ADC): Pinout, port structure,
Microcontroller Memory Organisation and Memory Mapping: SRAM organisation, general purpose registers, pointer registers, |/0 registers,
stack memory; programme memory organisation, programme memory counter; EEPROM organisation, additional microcontroller internal
peripherals. Microcontroller Applications Development Tools: Development board (datasheet), development environments, assemblers,
programme uploading and verification. Assembly Language (for one selected 8-bit Microcontroller family): Assembly vs Machine language,
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assembly file structure, assembler directives, include files, sub-procedures and macros. Instruction Set (for selected 8-bit Microcontroller
family): Instruction set, arithmetic logic instructions, branch instructions, data transfer instructions, bitwise instructions, CPU control
instructions, stack pointer initialisation. Application Design Principles and tools: Pseudocode, flowcharts, design to code translation. 1/O
register access, on/off control of external components e.g LEDS, dc motors etc., monitoring of digital input voltage e.g., from push buttons,
or other external digital circuits; Analysis and design of delays (without built-in timers): Machine cycles, long delay implementation.
Interrupts: Interrupt vectors, external interrupt setup, interrupt service routines. Internal EEPROM: EEPROM registers, writing to internal
EEPROM, reading from internal EEPROM. Internal Analogue to Digital Conversion (single ended only): ADC features, Internal ADC operation,
ADC registers, ADC sampling frequency selection, single conversion ADC operation, free running ADC operation, interrupt-based ADC
operation. USART: USART registers, configuration, reading and writing to USART devices.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 6)
3 Engineering Design (Course Outcomes 3 - 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

1. Four lecture periods per week for 12 weeks
2. One tutorial or one practical session per week for 12 weeks
3. Weekly consultation sessions

Students Assessment Strategies
1. Students will be assessed through continuous assessments activities.
2. The Continuous Assessment will be made up of the following assessment activities:
i Assignments (at least 2), 10%
ii. Practical work (at least 4), 30%
iii. Tests (At least 3 tests), 40%
iv. End of semester project, 20%

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment.

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. Invite students for one-one consultation to find the root cause of the problem.
2. Offer extra reading materials where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources
1. Textbook
o Programming and Customizing the AVR Microcontroller by Dhananjay V. Garde, McGraw Hill Education TAB; 1%t edition
(October 9, 2000), ISBN-13 : 978-0071346665.

2. Lecture presentation slides.

3. Microcontroller datasheets.

4, Microcontroller development boards.

Issue Date: September 2023

Next Revision: September 2028

Module Title: RENEWABLE ENERGY TECHNOLOGIES
Module Code 13772ER

NQF Level 7

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week

Additional learning requirements None

NQF Credits 16

(Pre-requisite) TEGT3542 Fundamentals of Electrical Engineering
Co-requisites None

Semester Offered 2

Module Purpose
The course aims to equip students majoring in electrical engineering with knowledge of renewable and emerging energy technologies,
energy storage systems and sustainable energy solutions.
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Overarching Learning Outcome

Select, desi

gn and develop renewable energy and energy storage systems.

Specific Learning Outcomes
On completing the module students should be able to:

1.
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Module Co
Introductio

Design and analyse energy systems to supply the electricity/heat/cooling requirements using appropriate renewable energy
technology.

Describe in detail the main characteristics principle of operations of solar energy, wind energy, bio-energy, etc. and their
differences compared to fossil fuels.

Describe in detail the main components of the different renewable energy systems

Explain the technological basis for harnessing the renewable energy sources

Recognize the effects that conventional energy systems based on fossil fuels have over the environment and the society
(Optimize) different renewable energy technologies and select the most appropriate based on local technical and meteorological
conditions

Design and size technological solutions based on renewable energy technologies to meet specific energy demands while
maintaining economic feasibility and viability and a minimal environmental impact.

ntent:
n: RE technologies, differences and applications. Current status of RE technologies in Namibia and globally. Factors influencing

RE technologies transition. Renewable Energy Technologies: Solar PV systems (the solar resource, solar cell, solar modules and arrays, types

of PV syste
or central r

ms, inverters types and configurations, battery storage) CSP technologies (Linear parabolic trough, Linear Fresnel, Solar towers
eceivers and parabolic dish, Carnot cycle and Carnot heat engine, Heat Transfer Fluids and Thermal Energy Storage), Wind Power

Systems (wind energy resource, operating principles of wind turbines, wind energy systems design and performance analysis, and
environmental impacts), Wave Energy, Tidal Power, Hydroelectric power (types, turbines, configurations and operating principle, pumped
hydro) , bioenergy for electricity, Geothermal Power, and heat pump systems. Energy storage technologies and systems. Renewable Energy

technology
Renewable

selection, system design, installation and performance analysis of a range of renewable energy systems. Grid integration of
Energy systems and power quality issues. (Fuel cell/Hydrogen).

Contribution to Exit Level Outcome:

1. Problem
2. Applicati

Solving (Course Outcomes 1, 7)
on of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)

3. Engineering Design (Course Outcomes 1, 7)
5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 7)
7. Sustainability and Impact of Engineering Activity (Course Outcomes 4, 5, 6, 7)

Learning and Teaching Strategies/Activities
1.  The course will be facilitated through the following teaching learning activities:

Four |

ecture periods per week for 14 weeks.

2
3. Two tutorials or one practical session per week for 14 weeks.
4 Weekly consultation sessions.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination

2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40%.

ii) Tests (At least 2 tests): 60%.

Criteria for qualifying for the Examination:

1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.
Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.
2 Peer-review of course outlines and teaching.
3. Students lecturer evaluation
4 Effective and efficient supervision and monitoring of assighments, tests, and quizzes.
Prescribed Learning Resources
1. Books
. Masters Gilbert M. (2013), Renewable and Efficient Electric Power Systems, 2" Edition, Wiley-IEEE Press, USA
2. Lecture Notes
Issue Date: September 2023
Next Revision: September 2028
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Module Title: ELECTRICAL MACHINES Il

Module Code 13752EM

NQF Level 7

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week
Additional learning requirements None

NQF Credits 16

(Pre-requisite) 13682EM Electrical Machine |
Co-requisites None

Semester Offered 2

Module Purpose

The aim of the module is to provide students with sound knowledge on physical interactions of electrical, magnetic, and mechanical
phenomena in different electrical machines and skills to design an electrical machine according to requirements. The course will deal with
different aspects in electrical machines: theory, characteristics, dynamics, applications, and design. (Knowledge and Skills)

Overarching Learning Outcome
To be able to analyse and design the Electrical Machines (static and rotating) used in deferent industrial applications.

Specific Learning Outcomes

On completing the module students should be able to:

Interpret and Analyse Machine Nameplate data.

Analyse and apply the concept of steady state analysis and electrical transients in Synchronous machines.
Apply theoretical engineering knowledge to practical designs.

Demonstrate the operation of electrical machines in a power system network.

Demonstrate understanding of the electromechanical energy conversion process.

Design a system component of various electrical machines or process to meet desired needs within realistic constraints.
Develop design concepts in a written report.

Explain the operation of electrical machines in a power system network.

Apply Software Design tools.
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Module Content

Three phase transformers; Advantages and disadvantages of three phase transformers, (Three Phase Transformer connections and phase
shift, parameter determination, efficiency and voltage regulation of three phase transformers, Safely Parallel connection of three phase
transformers, Synchronous machines (Synchronous Generators and Motors (both steady state and transient operation); Construction and
Principle of Operation, Excitation systems, Determination of synchronous reactance and equivalent circuit. Starting methods of Synchronous
motor, Synchronous machines on load and phasor diagrams, Power and Torque, Stability analysis of Synchronous generator in power
network, effect of change of excitation current and mechanical torque on synchronous machines, Synchronization of machine on infinite
bus,

Electrical machine design and modelling: Machine windings and winding design. Design of the magnetic circuit of electrical machines.
Machine main dimensions, Machine design procedure, Design of dc machines, design of three-phase induction motors, design of
synchronous machines, design of transformers. Development of models.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 5, 6, 7)

Application of Scientific and Engineering Knowledge (Course Outcomes 3, 5, 8)

Engineering Design (Course Outcomes 1, 2, 3,5, 7)

Investigations, Experiments and Data Analysis (Course Outcomes 1)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 9)
Professional and Technical Communication (Course Outcomes 6, 7)

Independent Learning Ability (Course Outcomes 8)
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Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks

2. Two tutorials or one practical session per week for 14 weeks

3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40% of the final CA marks

ii) Tests (At least 2 tests): 60% of the final CA marks

Criteria for qualifying for the Examination:

1.

To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:

1.
2.

To pass this course a student should obtain a minimum final mark of 50%.
The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
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Learning and Teaching Enhancement Strategies
1. Internal and external moderation of assessment activities.
Peer-review of course outlines and teaching.

2
3. Students lecturer evaluation
4

Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. Stephen J. Chapman, “Electric Machinery and Power System Fundamentals”, 5th Ed., McGraw Hill, Feb. 2014.
2. Theodore Wildi, “Electric Machines, Drives and Power Systems”, 6th Ed., Prentice Hall, Jan. 2005
Issue Date: September 2023

Next Revision:

September 2028

Module Title CONTROL ENGINEERING

Code 13832EC

NQF Level 8

Notional Hours 160

Contact Hours 4L + 2T or 1PS/Week

Additional learning requirements None

NQF Credits 16

Assessment Continuous 50% (At least 1 Assignment, At least 2 Tests and a mini-project),

(Co-requisites)

Examination 50% (1 x 3 hour paper)
(13611IM Engineering Mathematics Il)

Prerequisite(s) None
Semester Offered 2

Module Purpose

Aim of this Module is to introduce students to modelling, analysis, and design of linear feedback control systems from both classical and
modern viewpoints, with a strong emphasis on the design of performance-oriented controllers under typical practical implementation
constraints

Overarching Learning Outcomes
Analyse the performance of feedback control systems and design controllers to meet the required system specifications.

Specific Learning Outcomes

1. Evaluate different control theory terminologies.

2. Formulate basic electrical systems as control systems or part of control systems.

3. Analyse given electrical systems or models, using transfer functions, state space methods and frequency response methods, to
determine different characteristics required for control engineering.

4. Design controllers and compensators, using Root Locus methods, frequency response methods and state space methods to meet
set specifications.

5. Explain the industrial applications of Controllers and compensators (PD, Pl and PID)

6. Apply engineering software for modelling, analysis and design of control systems

Module Content:

Control Systems Basics: Fundamentals of control Theory, Components of a control system, applications of control systems, open and closed
loops, and examples of modern control systems. Modelling of dynamic Systems: Laplace transform review, Models of dynamic systems in
differential equation form; electrical, mechanical, electro-mechanical systems, hydraulic systems, gear-trains and rotational systems.
Modelling of the system using block diagrams. Transfer functions; transfer function representation of a model. Time Domain Analysis:
Laplace transform review, system response to typical input signals, Step response performance Steady state errors in unity and non-unity
feedback systems. Static error constants and system type,

Feedback control system concept and stability: Essential principles of feedback. Sensitivity of control systems to parameter variation.
Disturbance signals in feedback signals. Stability analysis; concept of stability, Routh_ Hurwitz stability criterion, other stability criterion,
relative stability of feedback systems, stability of closed loop systems. Root Locus method: Root loci, plotting of root loci, System poles and
zeros. Rules for root locus construction, Frequency Response Concept: asymptotic approximation (Bode Plots), Nyquist stability criterion,
gain and phase margins. Stability using Nyquist diagram and bode plots.

State space analysis: State variable system description, state vector differential equation, state equation form block diagram, and transfer
function, Solution of state equation; characteristic equation of a state model, Control of multivariable systems; controllability and
observability. Control Systems Design and compensation techniques: improving transient response and steady- state response using
cascade compensation. Feedback compensation. System compensation using phase- lead, phase — lag and phase lead — lag networks on the
Bode diagram and root locus, Dynamic compensation using; proportional (P), derivative (D), integral (I) proportional and derivative (PD),
proportional and integral (Pl), proportional derivative and integral (PID) controllers, Design of Feedback Controllers using PI, PD and PID
Controllers.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1,2, 3, 4, 5,6)

Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4,5)
Eng Design (Course Outcomes 4)

Investigations, Experiments and Data Analysis (Course Outcomes 6)

Eng Methods, Skills, and Tools including IT (Course Outcomes 4)
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Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
Three lecture periods per week for 14 weeks

One tutorials or one practical session per week for 14 weeks

Weekly consultation sessions

A group design project at the end of the modules

At least one field trip to a road construction site

Invitation of at least 2 experts from the industry to give guest lecturers
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Student Assessment Strategies

1. Students will be assessed through continuous assessment activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) Assignments (tutorials, quizzes, lab and field reports): 5%

ii) Tests (At least 2 tests): 15%

iiii) Design project (oral presentation and design report): 30%

Criteria for qualifying for the Examination:
1 To qualify for the exam, a student must obtain a minimum of 50% in total CA marks

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour)

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student’s evaluation.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examinations.
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Prescribed Learning Resources

1. Norman S. Nise, “Control System Engineering”- 6 Ed, John Wiley and Sons, USA, 2011.

2. Richard C. Dorf and Robert H. Bishop, “Modern Control system” 12t" Ed, Pearson, UK, 2010.
Issue Date: September 2023

Next Revision: September 2028

9.5.4 YEAR 4 OF (32BHEI) BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

9.5.4.1 YEAR 4 SEMESTER 1

Module Title: RESEARCH METHOD & EXPERIMENTAL DESIGN
Module Code 13801IR

NQF Level 8

Notional Hours 80

Contact hours 2 Lectures + 2 Tutorial / 1 Practical Session / Week
Additional learning requirements None

NQF Credits 8

(Co-requisites) None

Prerequisite TEGS3661 Statistics for Engineers

Semester Offered 1

Module Purpose

The purpose of this module is to provide the students with the knowledge and skills required to conduct and document engineering research.
The course also provides the students with an opportunity to engage in different research activities such as research planning, literature
review, simulation, experimentation, data analysis and reporting (written and oral) using a selected engineering research topic.
Overarching Learning Outcome

Students should be able to plan and design a research project, including identifying a research problem and sub-problems, conducting a
literature review, determining a methodology for answering the questions presented, and developing hypotheses regarding the expected
results.

Specific Learning Outcomes

On completing the module students should be able to:

1. Identify and formulate research problems
2. Access, systematically search, assess, analyse, evaluate and reference relevant published works for the purpose of completing
investigations into engineering problems
3. Select and apply appropriate research methodologies
4. Design and conduct engineering experiment
5. Analyse research results using appropriate statistical methods
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6. Write research proposals and research reports
7. Communicate professionally and effectively through written, oral, aural, and graphical means with others in the engineering
profession.

Module Content

Research Methods

Experimentation planning and execution: Introduction to research, aims of experimental research, steps in experimental research. Types of
research, Formulation of research problem. Research methods and methodology. Research Design: Conceptualisation of research design,
instrument construction for data collection. Research Study: Data collection, Processing and displaying data. Literature Review: Sources,
citation and citation styles, referencing and referencing style, plagiarism and its types. Research report writing: Report structure and format.
Research Proposal: Formulation and presentation of research proposals.

Experimental Design

Modelling and Simulation: MATLAB Tool Boxes overview, Building math models in MATLAB, Simulation and results analysis. Design of
Engineering Experiments: introduction to experiments, types of experiments (comparative, single factor, multi-factor completely
randomized designs, blocking designs, full factorial designs with two levels, fractional designs with two levels, fitting regression models, least
squares and response surface designs. Conducting Engineering Experiments: Experiment set up, running experiments, data collection and
data analysis. Writing Research papers: how to write a research paper and report structure. Computer laboratory software/applications:
Mendeley, Jabref, MS Word, Refworks, R, Design Expert, Minitab, MS Excel, JMP, etc.

Contribution to Exit Level Outcome:

4 Investigations, Experiments and Data Analysis (Course Outcomes 1, 5, 6 - 9)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 5)
6 Professional and Technical Communication (Course Outcomes 2, 9)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:

. Two lecture periods per week for 14 weeks
3 One tutorial session per week for 14 weeks
3 Face to face consultations

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2. The Continuous Assessment will be made up of the following assessment activities:
i) Technical Report: 10%

ii) Assignments: 20%

iii) Test: 20%

iv) Research Proposal Seminar: 20%

v) Research Proposal Reports: 30%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies
Methods for evaluating and improving the quality and standards of learning and teaching:

1. Continuous module review
2. Student lecture-evaluation
3. Peer-review of course outlines and teaching

Describe mechanisms that will be put in place to monitor student progress:

1. Invite students for one-one consultation to find the root cause of the problem

2. Use the e-learning tools that support student progress monitoring mechanism and give early warning signal.

3. Monitoring the performance of the assessments of each module as described in the module’s details, and in accordance with
Assessment Policy will be used.

4. Assign students to academic staff in the department through mentorship programme. In this relationship, the mentors will
monitor their mentee’s academic performance and make certain recommendations on how to improve the grades.

5. Monitoring of the student progress through the student support systems in the Directorate of Students Affairs Office.

6. Enforce attendance register.

Prescribed Learning Resources
1. Books:

Prescribed Books

[1] Ranjit Kumar, Research Methodology, A step-by-step guide for beginners, 4th edition, 2014.
[2] Sage, Introducing Research Methodology, A beginner’s guide to doing a research project, UWE FLICK, Uwc Flick 2011.
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Other Resources

[1] Paul D. Leedy, Jeanne Ellis Ormrod, Practical Research, Planning and Design, 10th edition, 2013, 2010, 2005, 2001, 1997, Pearson
Education.

[2] Alexander M. Novikov and Dmitry A. Novikov, Research Methodology from Philosophy of Science to Research Design, 2013, Taylor &
Francis Group.

[3] Gary J Burkholder, Kimberley A. Cox, Linda M. Crawford, John Hitchcock, “Research Design and Methods: An Applied Guide for the
Scholar-Practitioner” SAGE Publications, Inc; 1st edition (September 3, 2019)

[4] Douglas C. Montgomery, “Design and Analysis of Experiments”, International student version, Wiley; 8th edition, (Paperback January
2013), WILEY INDIA.

2. Lectures notes.

3. E-resources (Journal and conference proceedings.

Issue Date: September 2023

Next Revision: September 2028

Module Title: INDUSTRIAL AUTOMATION
Module Code 13801EI

NQF Level Level 8

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week
Additional learning requirements None

NQF Credits 16

(Pre-requisite) None

Co-requisites TECP3891: Control Engineering
Semester Offered 1

Module Purpose:
Provides the student with basic knowledge of the industrial automation systems design, installation, modification, maintenance, and repair

Overarching Learning Outcome
Explain the applications of industrial automation systems, including identification of system requirements, equipment integration, motors,
controllers, and sensors. Coverage of set-up, maintenance, and testing of the automated system.

Specific Learning Outcomes
On completing the module students should be able to:

Explain functionality of basic elements of automated systems and the fundamental principles of operation
Built proper sensory and actuation equipment for integrating real time industrial automation tasks.
Explain different PLC architectures and interfacing.

Integrate, Synthesize and Program a PLC based industrial automation.

Analyse SCADA architecture and be able to develop a simple SCADA system for Industrial Application
Discuss the working of DCS and its application in industrial Automation.

Design Automation systems for industrial applications

Apply engineering software for Programming and developing basic Automation systems.

Configure a network to enable operation of industrial automated system
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Module Content:

Introduction to Industrial Automation; Basic Components of automation system: plant, control, operator, sensors, drives, open loop control,
closed loop control, continuous processes, discrete, processes, mixed processes, batch processing. Importance of the automation of an
industrial system type; fixed, programmable and flexible. Architecture of an Automation System; Functional and physical architecture of
the control of a system. Automation pyramid. Function of each level. Technological elements of each level: sensor networks, fieldbuses,
controllers (PLCs), instrumentation, drives, robots, plant buses, Remote Terminal Unit (RTU), local area networks and control centres. OSI
communications model. Control types: centralized, distributed. Real time control. Controllers and Actuators: PID Controller, Industrial PID
tuning mechanisms, Mechanical switches, Solid-state switches, Electrical actuators: Solenoids, Relays and Contactors, AC Motor, energy
conservation schemes through Voltage Frequency Drives (VFD), DC Motors, Servo Motor, Pneumatic and hydraulic actuators. Programmable
Logic Controllers (PLC): Functions of PLC, Architecture, Selection of PLC, Networking of PLCs, Ladder Programming, Interfacing Input and
Output devices with PLC, PLC based automated systems. High frequency inputs. PLC programming Instructions, language (sequential
functional chart (SFC) and ladder) and standard IEC61131, PLC Applications. Supervisory Control and Data Acquisition (SCADA) & Distributed
control system (DCS): Elements of SCADA, Features of SCADA, Master terminal units (MTU), Remote Terminal Unit (RTU) Functions,
Applications of SCADA, Communications in SCADA, Introduction to DCS, Architecture, Input and output modules, Specifications of DCS.
Application of SCADA. Industrial Communication and Human Machine Interface (HMI): Device network: CAN, PROFIBUS-PA, Control network:
ControlNet, PROFIBUS-DP, Ethernet, Interfaces: RFID, Barcode, HMI: Block Diagram, Types, advantages and industrial applications. Industrial
Application of Automation System; energy systems, industrial plants, intelligent management of buildings, home automation and security
systems. Design strategies and implementation.

Contribution to Exit Level Outcome:

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 3, 6, 7)

3 Engineering Design (Course Outcome 8)

4, Investigations, Experiments and Data Analysis (Course Outcomes 2)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4, 5, 9)
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Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

31. Three lecture periods per week for 14 weeks
32. Two tutorials or one practical session per week for 14 weeks
33. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40%

ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2. Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4, Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. Frank Lamb, “Industrial Automation Hands on”, 1st Ed., McGraw Hill Education, New Delhi, 2013.
2. Jon Stenerson, “Industrial Automation and Process Control”, 1st Ed., prentice Hall, USA, 2002.
Issue Date: September 2023

Next Revision: September 2028

Module Title: POWER SYSTEM Il

Module Code I13831EP

NQF Level Level 8

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week

Additional learning requirements APPLICATION OF SCIENTIFIC AND ENGINEERING KNOWLEDGE
Apply knowledge of mathematics, natural sciences, Engineering fundamentals and an Engineering specialty to solve complex Engineering
problems

NQF Credits 16

(Pre-requisite) Power system |

Co-requisites Protection of power systems

Semester Offered 1

Module Purpose:

The course aim to deliver the advanced analysis of the interconnected power system including load flow, Economic Dispatch and Unit
Commitment and stability analysis.

Overarching Learning Outcome

Create, analyse and solve power(load) flow problems and power systems stability.

Specific Learning Outcomes

On completing the module students should be able to:

1. Demonstrate an understanding of electric power generation methods, distribution systems and equipment.

2 Design bulk power distribution and transmission systems and substations as well as Explain the principles of operation

3. Discuss the main issues concerning the design and performance of a large power networks.

4 Design models and analytical techniques used in the calculation of the characteristics and specification of the main items of

equipment involved in the generation, transmission and distribution and protection of electrical power.
Create models for the use of system representations for unsymmetrical fault analysis and load flow studies.
6. Analyse the stability of power systems using appropriate software and tools

Module Content:

Interconnected Power System: Introduction, Real power/ frequency balance, Reactive power/ voltage balance, Node equations, Bus
admittance matrixes, Applications of Bus admittance matrixes in Network analysis, Basic concept of Bus impedance Matrixes; Load Flow
Analysis: Basic complex power flow equations for a power system networks, Data for Load flow studies, Iterative approaches for solving
power flow equations (Gauss-Seidel and Newton- Rapson methods), Introduction to advance techniques e.g. decoupled load flow, Voltage
profile and var compensation; Economic Dispatch and Unit Commitment: Introduction, Input-output curve, Incremental cost curve,
Economical division of loads, Transmission losses, Incremental cost of received power, Penalty factors, Base point and participating factors,
Unit commitment, Constraints on unit commitment. Power System Stability: Operational power balance in a synchronous generator,
Classification of power system stability, Swing equation & swing curve for a single machine infinite bus system, Rotor angle stability; steady-
state, dynamic & transient stability, Equal area criterion, Stability enhancement techniques, Step by step method for solving swing equations
by computer methods, Basic concept of voltage stability.
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Application of software tools in modelling and simulation of power system networks (e.g.: CAD Electrical, MEP, DigiSilent, Power Factory,
PSS, Power World and Herman—Beta Algorithm etc.).

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 4, 5, 6)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)

5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 6)
9. Independent Learning Ability (Course Outcomes 5, 6)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks

2. Two tutorial or one practical session per week for 14 weeks

3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40%

ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2. Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4. Effective and efficient supervision and monitoring of assighments, tests, and quizzes.
Prescribed Learning Resources

1. Books

2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: ) HIGH VOLTAGE ENGINEERING
Module Code 13851EV

NQF Level Level 8

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week
Additional learning requirements None

NQF Credits 16

(Pre-requisite) None

Co-requisites None

Semester Offered 1

Module Purpose
The aim of this course is to introduce students to the concepts of generation, measurement, and control of high voltages, their protection
and diagnosis.

Overarching Learning Outcome
Apply the principles of high voltage technology in the design and testing of power system equipment as well as in other industrial applications

Specific Learning Outcomes

On completing the module students should be able to:

Explain the generation of HV and high currents.

Compares different breakdown mechanisms in solids, liquids and gases.

Discuss HV and high current measurement methods.

Develop and simulate selected HV and high current measurement techniques

Design the standard HV tests and generator circuits for ac, dc and impulse voltages (and currents).
Explain the mechanism of lightning and other causes of overvoltage.
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Module Content
Introduction to High Voltage Engineering and Electric Fields, Definition of High Voltage Engineering and classification of High Voltage levels,
Applications of High Voltage in Industries, Electric Field stress: Theory and Concept: Characteristic of Electric field lines, Control of Electric
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stress. Conduction and Breakdown Mechanism; Concept of Conduction and breakdown processes in gases, liquids and solids, Breakdown
theories in solids, liquids and gases, lonization processes in gases. Generation of High Voltages and Currents: Generation of High Voltage DC
(HVDC), Generation of High Voltage AC (HVAC), Generation of Impulse Voltages and Currents, characteristics parameters of impulse voltages,
single stage impulse generator circuits, multistage impulse generation circuits. Measurement of HV and High Currents, Measurement of
direct, alternating, and impulse voltages by electrostatic voltmeters, sphere gap, uniform field gap, ammeter in series with high voltage
resistors and voltage divider. Testing of HV and High Currents, Types of High Voltage testing, Destructive and Non-destructive testing,
Measurement of dielectric constant and loss factor, High Voltage Schering Meter, Electric Discharge in High Voltage Cables; Types of
discharges and discharge analysis, Partial discharge detection and measurement in cables. Overvoltage and Insulation Coordination,
Overvoltage and their causes, Types of Overvoltage, Lightning Mechanism, High Voltage transient analysis, surge impedance, travelling
waves, Bewley lattice diagram, Principles of insulation coordination, Conventional and statistical methods of insulation coordination, basic
lightning impulse insulation level (BIL), and basic switching impulse level (BSL)

Contribution to Exit Level Outcome:
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 5)
3. Engineering Design (Course Outcomes 4)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks

2. Two tutorial or one practical session per week for 14 weeks

3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40%

ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessment’s activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2 Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4 Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. Naido and V. Kamaraju, “High Voltage Engineering”, 5th Ed., McGraw Hill Education, New Delhi, 2013.
2. C.L. Wadhwa, “High Voltage Engineering”, 3rd Ed., New Age International, New Delhi, 2010.

Issue Date: September 2023

Next Revision: September 2028

Module Title: POWER SYSTEMS PROTECTION

Module Code 13871EP

NQF Level Level 8

Notional Hours 160

Contact hours 4L + 2T or 1PS /Week

Additional learning requirements Pay a special visit to a local Substation/National Control Canter
NQF Credits 16

(Pre-requisite)

Co-requisites Power System |, Electrical Machines

Semester Offered 1

Module Purpose:

It aims to acquaint students with the possible faults and abnormal operating condition in power systems and to give students a
comprehensive up-to-date presentation of the role of protection system, switchgears and its advances in modern power system.

To equip the students with the knowledge to design appropriate protection system for different power system’s component.

Overarching Learning Outcome

Implement appropriate protection systems for various components of power system

Specific Learning Outcomes

On completing the module students should be able to:

1. Analyse and discriminate between normal, abnormal and faulty condition in a power system.
2. Describe the construction and working principle of various types of electromagnetic relays.
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Use different protection schemes for protecting various components of power systems.
Perform PSM setting, relay coordination and evaluate the performance of CTs and relays.
Discuss the physics of arc phenomena and arc interruption theories.

Solve discrimination problem in a radial system with multiple sources and parallel paths.
Calculation of short-circuit currents and system fault levels.

Design appropriate protection systems for various components of power system.

Fault modelling and Simulation in Power Factory (Dig Silent, ETAP etc.).
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Module Content:

Faults and abnormal operating conditions, General philosophies of power system protection: objectives of power system protection;
Protective zones; primary and back-up protection; typical relay and circuit breaker connections; factors affecting the protection system;
classification of relays and their operating characteristics; circuit breakers; isolators; switchgears and fuses, Relay input sources: current
transformers; characteristics and performances of current transformers; voltage transformers; optical sensors, Circuit Breakers: Physics of
arc phenomena & arc interruption; re-striking voltage & Rate of rise of recovery voltage; resistance switching & current chopping; Air blast
circuit breaker; Oil circuit breakers; SF6 CB; Vacuum Circuit Breakers; Selection of Circuit breakers, Protection schemes: overcurrent
protection; directional and non-directional relay and distance protection; differential protection; Calculation of short-circuit currents and
system fault levels, Applications of protective schemes to power system equipment: busbar protection; generator protection; transformer
protection; transmission line protection; motor protection; Pilot relaying and PLCC, Reclosing, Digital (numerical) protection, Distribution
and protection systems: grounding techniques & over voltage protections.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 6)

Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4,5)
Engineering Design (Course Outcomes 3,6,8)

Investigations, Experiments & Data Analysis (Course Outcomes 4,7)

Engineering Methods, Skills, & Tools including IT (Course Outcomes 9)
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Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
1.  Four lecture periods per week for 14 weeks
2. Two tutorial or one practical session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities and a final examination
2. The Continuous Assessment will be made up of the following assessment activities:

i) At least 2 assignments, and at least 2 lab reports: 40%

ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
1. To qualify for the exam, a student must obtain a minimum of 40% in the continuous assessments activities.

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.

2. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).

Learning and Teaching Enhancement Strategies

1. Internal and external moderation of assessment activities.

2 Peer-review of course outlines and teaching.

3. Students lecturer evaluation

4 Effective and efficient supervision and monitoring of assignments, tests, and quizzes.

Prescribed Learning Resources

1. W.A. Elmore, Protective relaying Theory and Applications, Second Edition, Revised and Expanded. New York: Marcel Dekker, Inc.,
2004.

2. Y.G. Paithankar and S.R. Bhide, Fundamentals of Power System Protection, New Delhi: Prentice-Hall, 2003.

3. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: INDUSTRIAL TRAINING

Module Code 13801IA

NQF Level 8

Notional Hours About 6 hours/day x 5 days/week) x 12 weeks = 180 hours.

Contact hours Six (6) hours/ day for Twelve (12) weeks (Minimum 3 months duration) preferably

during June, July & August in Year 4 of Engineering.
Additional learning requirements

NQF Credits Not assigned. This course must be done before graduation
Co-requisites (None)
Semester Offered Any Break/Recess period

252



Module Purpose
The purpose of this module is to expose the student to practical activities in the industry that are relevant to the program of study

Overarching Learning Outcome

Work as a professional Engineer-in-Training in an engineering company relevant to the programme of study
Specific Learning Outcomes

On completing the module students should be able to:

1. Distinguish the roles of engineers and technologists in an industrial setting and identify the associated reporting channels.

2. Critically discuss the main technical operations, including inputs, processes and outputs, associated with a specific industry or
engineering operation.

3. Discuss the role of engineers in the management and organization of engineering enterprises

4, Discuss in detail the main technical activities undertaken during the attachment.

5. Prepare and interpret engineering profession documentations.

Module Content

During Industrial Training Il, the student is required to have gained a minimum of 60 days’ work experience by appropriate employment in
an engineering company or organization related to their engineering field. The student will work under the mentorship of an industry
supervisor who shall be an engineer. Expect outcome: The student shall meet the industry supervisor to develop a short list of expected
learning outcomes and a work plan. Competencies Survey: Near the end of the internship, both the student and supervisor will complete a
survey regarding the student’s demonstration of workplace competencies during the internship and discuss the results. Student Evaluation:
At the end of the internship, the student will complete a short survey to provide feedback on the quality of the internship to the employer.
Internship Report: The student shall prepare a report discussing the training environment, lessons learnt, challenges faced and
recommendations. This report has to be approved by the supervisor from the industry should be handed in to the department before the
beginning of the next academic year.

Contribution to Exit Level Outcome:

3 Engineering design (Course outcomes 1 and 3)

5 Engineering methods, skills, tools and information technology (Course outcomes 2 and 4)
6 Professional and technical communication (Course outcomes 2, 3 and 5)

8 Individual, team and multidisciplinary working (Course outcomes 1, 3 and 5)

10 Engineering professionalism (Course outcomes 1, 3 and 5)

11 Engineering management (Course outcomes 3 and 5)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following learning activities:

3 Induction

3 Job rotation

. Face to face consultation with supervisor
3 Laboratory/ workshop activities,

3 Mini- projects

. Design software applications

. Field/ site work

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2. The Continuous Assessment will be made up of the following assessment activities:
i) Company Assessment: 10%

ii) Daily Logbook Record: 30%

iiii) Lecturer/Employer, Evaluation: 10%

iv) Final Report: 25%

v) Seminar presentation: 25%

Criteria for qualifying for the Examination:

No Exam

Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Peer-review of course outlines.

2 Student’s evaluation.

3. Regular review of course content.

4 Effective and efficient supervision and monitoring of reports and logbooks.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root course of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a google survey
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Prescribed Learning Resources

1. Company profile, manuals, and personnel

2 Design and analysis software

3. Lecture notes and textbooks

4 Journal articles and conference proceedings
Issue Date: September 2023

Next Revision: September 2028

YEAR 4 SEMESTER 2

Module Title: PROJECT MANAGEMENT

Module Code 13862IP

NQF Level 8

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial and/or 1 Practical Session / Week
Additional learning requirements:

NQF Credits 12

(Co-requisites)

Prerequisite 13661IE Engineering Economics

Semester Offered 1

Module Purpose

The purpose of this module is to introduce students to project management and its application to Engineering projects.

Overarching Learning Outcome

This module teaches the basic principles of project management and project scheduling.

Specific Learning Outcomes

On completing the module students should be able to:

1. Discuss the principles of project management and project implementation including the importance of project time management,
risk management and performance monitoring and evaluation.

Apply the processes, tools and techniques of project management in an engineering context.

Discuss the principles of managing medium- to large-scale engineering projects and community-based development projects.
Discuss the concepts of close-out phases of the project life cycle.

Integrate and balance overall project management functions and the use of project management software.

Manage projects in multidisciplinary environments using techniques from economics, business management and project
management as an individual and as a member of a team.

ounkwnN

Module Content

Basic principles of project management: Project management function; project management process; project integration; scope and time
frames; human resources; communication; procurement - including the Namibian Procurement Act; network scheduling; cost and risk
management. Identification and scheduling of project resources: resource allocation, project flow charts, critical path planning and reports
evaluation. Managing medium- to large-scale engineering and community-based development projects: inception to completion, general
conditions of contract for engineering works; Programme Evaluation and Review Technique (PERT) and Critical Path Method (CPM); Issues
of staff selection and team management. Contract law. An Interdisciplinary team project that gives the students an opportunity to apply the
principles and tools they have learnt. Computer laboratory demonstrations: use of project management software.

Contribution to Exit Level Outcome

o 5 Engineering methods, skills and tools, including information technology (Course Outcome 2 and 3).
o 8 Individual, team and multi-disciplinary working Course Outcomes 1, 2 and 3).
o 11 Engineering Management (Course Outcomes 1, 2, 3 and 4).

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning activities:

. Three lecture periods per week for 14 weeks(including guest lectures)
. Two tutorial sessions per week for 14 weeks

. Face-to-face consultations (wherever necessary).

. Computer laboratory demonstrations.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2. The Continuous Assessment will be made up of the following assessment activities:

i) Assignments (At least 4 assignments including case studies): 20%

ii) Tests (At least 2 tests): 40%

iiii) Interdisciplinary team/group project plus presentation before a panel: group project presentation: 20%
iv) Group project report: 20%

Criteria for qualifying for the Examination:
No Examination
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Criteria for passing the course:

1. To pass this course a student should obtain a minimum final mark of 60%.
2. The final mark will be made of 100% Continuous Assessment
3. To pass this course a student should meet the requirement of ECN exit level outcome 8 and 11 assessed in the group project

presentation and submitted group project report.

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Peer-review of course outlines and teaching.

2 Student’s evaluation.

3. Regular review of course content.

4 Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:
1. Invite students for one-one consultation to find the root course of the problem.

2.  Offer extra reading materials were applicable.

3. Implement a bi-semester course evaluation to be administered through a Google survey.

Prescribed Learning Resources

1. Books

2. Lecture Notes

3. Project management software

4, Journal articles and conference proceedings

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING ETHICS AND PRACTICE
Module Code 13862IE

NQF Level 8

Notional Hours 80

Contact hours 3-weeks block (42 hours)
Additional learning requirements

NQF Credits 8

(Co-requisites)

Prerequisite TEGT3600 Industrial Attachment |
Semester Offered 2

Module Purpose
The purpose of this module is to enable students develop clarity in their understanding of professionalism, codes of conduct and ethical
issues in engineering and the practice in which they arise, thereby preparing students for their professional lives.

Overarching Learning Outcome
This module teaches the professionalism, codes of conduct and ethical issues in engineering practice.

Specific Learning Outcomes

On completing the module students should be able to:

1. Discuss key features of the Namibia Engineering Profession Act, (Act 18 of 1986), as amended in 1991, with respect to engineering
practice.

Demonstrate an understanding of professional responsibility.

Develop critical thinking skills and professional judgement.

Discuss the Statement of Ethical Principles for engineering professionals.

Identify the four ethical elements in decision making and resolve problems arising from questionable practice.

Develop a professional ethical identity to carry forward in their working life

ok wnN

Module Content

The lecturer will present and discuss the following topics with students and use examples and case studies to reinforce the concepts:
Engineering Profession Act, 1986 (Act 18 of 1986), as amended in 1991: Categories of engineering professions; procedure and requirements
for registration of professional engineers and engineers in training; conduct of practicing engineers, overview of regulations partaking to
engineering practice and codes of conduct. Role of Engineering Associations: Engineers Professions Association (EPA); Association of
Consulting Engineers in Namibia (ACEN). Statement of Ethical Principles for engineering professionals: Engineering professionals work to
enhance the wellbeing of society. In doing so, they are required to maintain and promote high ethical standards and challenge unethical
behaviour. Honesty and integrity: Engineering professionals have a duty to uphold the highest standards of professional conduct including
openness, fairness, honesty and integrity. Respect for life, law, the environment and public good: Engineering professionals have a duty to
obey all applicable laws and regulations and give due weight to facts, published standards and matters of wider public interest. Accuracy
and rigour: Engineering professionals have a duty to acquire and wisely use knowledge and skills to perform their roles with care and
accuracy in the engineering discipline in which they are currently competent, regularly update their knowledge and skills and present their
views objectively and without bias. Leadership and communication: Engineering professionals have a duty to abide by and promote high
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standards of leadership and communication, promote public awareness and understanding of the impact and benefits of engineering and
be objective and truthful in any statement made in their professional capacity.

Contribution to Exit Level Outcome:
10 Professional Ethics and Practice (Course Outcomes 1-6)

Learning and Teaching Strategies/Activities .
The course will be facilitated through the following learning activities:

1. Two lecture periods per week for 14 weeks or 3-weeks block (42 hours)

2. One tutorial session per week for 14 weeks

3. Face to face consultations when necessary

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments (At least 3 assignments): 40%

ii) Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
1. To pass this course a student should obtain a minimum final mark of 50%.
2. The final mark will be made of 100% Continuous Assessment

Learning and Teaching Enhancement Strategies
The evaluation and improvement of the quality and standards of teaching and learning will be by internal and/or external moderation of
examination scripts and marked examination scripts, student evaluation, etc.

1. Peer-review of course outlines and teaching.

2. Student’s evaluation.

3. Regular review of course content.

4, Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement:

1. Invite students for one-one consultation to find the root course of the problem
2. Offer extra reading materials were applicable
3. Implement a bi-semester course evaluation to be administered through a google survey

Prescribed Learning Resources

1. Books

2. Lecture notes

3. Journal articles and conference proceedings

Issue Date: September 2023

Next Revision: September 2028

Module Title RESEARCH PROJECT

Code 13872ER

NQF Level 8

Notional Hours 220

Contact Hours 20 hours of Research Work per week (20 hours x 14 weeks = 280 notional hours or 28 credits).

Add 20 notional hours (2 credits) for Seminar Presentations and Oral Presentation of
Dissertation.
Additional learning requirements

NQF Credits 22
(Co-requisites) All third-year modules
Prerequisite(s) 13801IR Research Method & Experimental Design

Semester Offered

Module Purpose
To provide an opportunity for students to carry out research within the relevant engineering field, applying appropriate experimental and
data analysis knowledge and skills, compile a thesis to communicate the research findings.

Overarching Learning Outcomes
Apply appropriate techniques and scientific methods to carry out engineering research and compile a thesis.

Specific Learning Outcomes

1.  Review and critique related research work.

2. Formulate an engineering research methodology based on the research proposal from the module Experimental and Research
methods.

3. Assess the significance and impact of the research: economic, social, legal, health, safety, and environmental.
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4.  Conduct appropriate simulation/experiments (data collection) based on the formulated research methodology taking into
consideration ethical issues like health, safety and the environment.

5. Analyse and interpret the simulation/experimental data using appropriate tools including information technology.

6. Communicate research findings effectively, both orally and in writing, with engineering audiences and the community at large, clearly
drawing reasonable conclusions and suggestions for future work.

Module Content

A project of an investigative nature carried out either as an individual or as a member of a small team, involving research, literature search,
data collection, analysis and presentation. The presentation, in the form of a dissertation, is expected to include necessary technical
information and to be in accordance with relevant codes of practice.

Contribution to Exit Learning Outcomes

Investigations, Experiments and Data Analysis (Course Outcomes 1, 2).

Engineering Methods, Skills and Tools, including Information Technology (Course Outcomes 3).
Professional and Technical Communication (Course Outcomes 5).

Sustainability and Impact of Engineering Activity (Course Outcomes 4).

Individual, Team & multi-discipline Working (Course Outcomes 1, 6).

Independent Learning Ability (Course Outcomes 6).

LNV A

Learning and Teaching Strategies/Activities
1. Weekly consultations.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2. The Continuous Assessment will be made up of the following assessment activities:
i) Two project presentations (progress, and final presentations), 50%

ii) Final project documentation (based on exit level outcomes 4, 5 and 6), 50%

Criteria for passing the course:

1. The final mark will be made of 100% Continuous Assessment.

2. To pass this course a student should obtain a minimum final mark of 60% as well as obtain a minimum of 50% in the assessment
of each of the three exit level outcomes 4, 5 and 6, in the final project documentation.

Learning and Teaching Enhancement Strategies

1. A minimum of two examiner for the project report.
2. Student lecturer evaluation.
3. Regular review of course content.

Prescribed Learning Resources

1. Books

2. Lecture Notes

Issue Date: September 2023

Next Revision: September 2028

Module Title DESIGN PROJECT

Code 13872ED

NQF Level 8

Notional Hours 260

Contact Hours 17 hours of Research Work per week (17 hours x 14 weeks = 238 notional hours or

24 credits). Add 22 notional hours (2 credits) for Seminar Presentations and Oral
Presentation of Dissertation.
Additional learning requirements

NQF Credits 26

(Co-requisites)

Prerequisite(s) All third year modules.
Semester Offered 2

Module Purpose
To give an opportunity to the student to apply all the knowledge and skills attained throughout the program in supervised electronics and
computer-based design project.

Overarching Learning Outcomes
Carry out engineering design and compile a thesis that includes problem identification, selection of key science and engineering principles

and complete technical designs.

Specific Learning Outcomes

1. Identify, analyse, and define a convergent/divergent engineering problem that can be solved using acquired engineering
knowledge and skills relevant to the qualification.

2. Formulate valid design approaches to the solution of the defined engineering problem.

3. Develop a design project plan and identify resources required to complete project milestones.
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4, Perform techno-economic analyses to evaluate alternative solutions and select best solution.

5. Assess sustainability, significance, and impacts (economic, social, legal, health, safety, and environmental) of the design.

6. Design, synthesize and optimize a system prototype based on the selected solution using necessary information and applicable
engineering knowledge, skills, and tools, showing elements of creativity/innovation.

7. Implement and demonstrate a prototype of the designed solution.

8. Present technical designs accompanied with detailed analysis, calculations, manual of the possible solutions(s) or source codes

and any other relevant information in an appropriate form.

Module Contents:

An essential element of engineering is the creative solution of open-ended problems. This course provides students with opportunities to
exercise and demonstrate their ability to coordinate their knowledge, experience and judgment in addressing major design projects and
presenting their proposed solutions in a concise technical manner. The designs should be accompanied with manual and/or computer-
generated engineering drawings or computer source codes consistent with professional engineering practice. The design process will be
conducted under the guidance of a supervisor.

Contribution to Exit Learning Outcomes:

1. Problem Solving (Course Outcomes 1, 2, 3, 4, 6)

2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 6, 7)
3. Engineering Design (Course Outcomes 2, 4)

4. Investigations, Experiments and Data Analysis (Course Outcome 3)

5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 6, 7)
6. Professional and Technical Communication (Course Outcomes 2, 3, 4,6, 7, 8)

7. Sustainability and Impact of Engineering Activity (Course Outcomes 2,3, 4, 5)

8. Individual, Team and Multidisciplinary Working (Course Outcomes 2, 3, 4)

9. Independent Learning Ability (Course Outcomes 2, 3, 4)

10. Engineering Professionalism (Course Outcomes 2, 3, 4, 7, 8)

11. Engineering Management (Course Outcomes 4, 6)

Learning and Teaching Strategies/Activities
1. Weekly consultations.

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities.

2. The Continuous Assessment will be made up of the following assessment activities:
i) Three project presentations (proposal, progress, and final presentations), 50%

ii) Final project documentation (based on exit level outcomes 1,3 and 7), 50%

Criteria for passing the course:

1. The final mark will be made of 100% Continuous Assessment.

2. To pass this course a student should obtain a minimum final mark of 60% as well as obtain a minimum of 50% in the assessment
of each of the three exit level outcomes 1, 3 and 7, in the final project documentation.

Learning and Teaching Enhancement Strategies

1. A minimum of two examiner for the project report.

2. Student lecturer evaluation.

3. Regular review of course content.

Issue Date: September 2023
Next Revision: September 2028
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10 CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN MECHANICAL
ENGINEERING (HONOURS) — EXTENDED

10.1 DEGREE NAME: BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) - EXTENDED (32BHNX)

10.2 AIM

The curriculum for the degree of Bachelor of Science in Mechanical Engineering (Honours) - Extended aims at producing Graduate Engineers
with knowledge, skills and abilities in mechanical Engineering design, manufacturing technology, industrial management, production
systems, applications of fluid and thermal machines and research techniques.

10.3 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Mechanical Engineering (Honours)- extended runs over five (5) academic years,
which are made up of a total of ten (10) main semesters and two core semesters. A semester consists of 14 weeks of lectures plus 2 weeks
of university examinations. Year 1 and Year 2 of study are common to all Engineering disciplines. In Years 3 to 5, students take discipline-
specific modules and a few common modules. There are no taught modules in Semester X since this semester is fully dedicated to Research
and Design Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28 hours of
Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2) Written
Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHNX) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING HONOURS — EXTENDED 132 CREDITS

|

Core Skills Portfolio U3403FS 5 None

Core Academic Literacy | U3583AL 5 8 None

Core Intrc.:Jduct.lon to  Mechanical 13500NI 5 None
Engineering 6

Core Digital Literacy U3583DD 5 8 None

Core National and Global Citizenship U3420CN 5 2 None

Total credits Core Semester BSc Mechanical Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Mathematics 13401MS 4 None
support | 0

1 Physics for Engineers | 13581NP 5 12 None
1 Physics for Engineers Support | 13421PS 4 0 None
1 Chemistry for Engineers 13511NC 5 16 None
1 Chemistry for Engineers Support 13441CS 4 0 None
Total credits 1%t Semester BSc Mechanical Engineering a4

2 Engineering Mathematics || 13582IM 5 12 (135111M)

2 Engineering Mathematics 13402MS 4 (None)/None
support Il 0

2 Physics for Engineers || 13582NP 5 12 13581NP

2 Physics for Engineers Support Il 13422PS 4 0 None

Total credits 2" Semester BSc Mechanical Engineering 24

YEAR 2 OF (32BHNX) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING HONOURS — EXTENDED 136 CREDITS

Core Academic Literacy Il U3683AL 6 8 U3583AL
Core Engineering Entrepreneurship 136201E 6 None
Core Workshop Practice 13640IW 8 None
Total credits Core Semester BSc Mechanical Engineering 24

N

Materials Science

135921S

v

1 Engineering Drawing 13530ID 5 16 None

1 Computing Fundamentals 13581CC 5 12 None

1 Engineering Economics 13661IE 6 8 None

1 Engineering Mathematics Il| 13611IM 6 16 (135121M) 13511IM
Total credits 1 Semester BSc Mechanical Engineering 52

None

N

Engineering Mechanics |

13582NM

(13581NP)
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2 Funfjame:ntals of Electrical 13522EE 5 3 135111M
Engineering

2 Statistics for Engineers 13582IS 5 12 13511IM

2 Engineering Mathematics IV 13612IM 6 16 13512IM, 13611IM

Total credits 2" Semester BSc Mechanical Engineering 60

YEAR 3 OF (32BHEX) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — EXTENDED 92 CREDITS

1 Computer Programming | 13691CP 6 12 (13551CC)
1 Strength of Materials 13681VM | 6 12 (13532NM)
1 Engineering Mechanics Il 13641NM | 6 8 (13532NM)
1 Engineering Materials I13661NM | 6 8 (135721S)
Total credits 1% Semester BSc Mechanical Engineering 40

2 Computer Programming Il 13692CP 6 12 (13631ICP)
2 Electrical Machines | I13682EM | 6 12 (13502EE)
2 Fluid Mechanics | 13692NF 6 12 (13532NM)
2 Measurements and Instrumentation | 13622Cl 6 8 (13502EE)
2 Mechanical Engineering Design | 13622ND | 6 8 13532NM
Total credits 2" Semester BSc Mechanical Engineering 52

YEAR 4 OF (32BHEX) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — EXTENDED 136 CREDITS

1 Solid Mechanics 13751NS 7 16 13651VM
1 Control Systems 13781NM | 7 12 (13622CM)
1 Fluid Mechanics Il 13721NF 7 8 (13632NF)
1 Thermodynamics 13711INT 7 16 13521NP
1 Machine Tools 13791NT 7 12 13661NM
Total credits 1% Semester BSc Mechanical Engineering 64

2 Technical Writing 13762VW | 7 8 (U3683AL)

2 Heat Transfer 13762NH | 7 8 (13711NT)

2 Computer Aided Engineering and Manufacturing 13792NC 7 12 13531ID (13701NT)

2 Manufacturing Technology 13792NM | 7 12 (13701NT) 13661NM

2 Mechatronics 13742NM | 7 8 (13731NM) 13622CM
Operations Management 13722NO | 7 8 (13701NT)
Mechanical Engineering Design || 13752ND 7 16 (13622ND)

Total credits 2" Semester BSc Mechanical Engineering 72

YEAR 5 OF (32BHEX) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — EXTENDED 140 CREDITS

1 Industrial training 138011A 8 - None

1 Research Methods & Experimental Design | 13821IR 8 8 13552IS

1 Rigid Bodies and Vibrations 13851ND | 8 16 13642NM 13751NS

1 Renewable Energy 13841NR | 8 8 13711NT

1 Thermal Machines 13831INT | 8 16 13711NT (I13762NH)

1 Fluid Machinery 13811INF | 8 16 13721NF
Mechanical Engineering Design IlI 13821ND | 8 8 (13702ND)

Total credits 1% Semester BSc Mechanical Engineering 72

2 Project Management 138821P 8 12 (13601IE)

2 Engineering Ethics and Practice 13862IE 8 8 NONE

2 Research Project 13872NR | 8 22 (ALL 3%° YEAR MODULES)
2 Mechanical Engineering Design Project 13872ND | 8 26 (ALL 3%° YEAR MODULES)
Total credits 2" Semester BSc Mechanical Engineering 68

TOTAL CREDITS FOR THE BSc IN MECHANICAL ENGINEERING (HONOURS) EXTENDED 596
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10.4 CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS)

10.5 DEGREE NAME: BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) (32BHNI)

10.6 AIM

The curriculum for the degree of Bachelor of Science in Mechanical Engineering (Honours) aims at producing Graduate Engineers with
knowledge, skills and abilities in mechanical Engineering design, manufacturing technology, industrial management, production systems,
applications of fluid and thermal machines and research techniques.

10.7 CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Mechanical Engineering (Honours) runs over four (4) academic years, which are
made up of a total of eight (8) main semesters and two core semesters. A semester consists of 14 weeks of lectures plus 2 weeks of
university examinations. Year 1 of study is common to all Engineering disciplines. In Years 2 to 4, students take discipline-specific modules
and a few common modules. There are no taught modules in Semester VIII since this semester is fully dedicated to Research and Design
Projects.

A 16 Credit module requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practical Session (PS)). A 12 Credit module
requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practical Session. An 8 Credit module requires a total of 28 hours of
Lecture plus 14 hours of Tutorials or Practical Session. As part of Continuous Assessment (CA), students must do at least two (2) Written
Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF (32BHNI) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — 164 CREDITS

Core Skills Portfolio U3403FS 5 0 None
Core Academic Literacy | U3583AL 5 8 None
Core Introduction to Mechanical Engineering 13500NI 5 6 None
Core Digital Literacy U3583DD 5 8 None
Core National and Global Citizenship U3420CN 5 2 None
Total credits Core Semester BSc Mechanical Engineering 24

1 Engineering Mathematics | 13511IM 5 16 None
1 Engineering Drawing 13530I1D 5 16 None
1 Physics for Engineers | 13581NP 5 12 None
1 Computing Fundamentals 13581CC 5 12 None
1 Chemistry for Engineers 13511NC 5 16 None
Total credits 1%t Semester BSc Mechanical Engineering 72

2 Engineering Mathematics Il 13582IM 5 12 (135111M)
2 Physics for Engineers II 13582NP 5 12 (13521NP)
2 Fundamentals of Electrical Engineering 13522EE 5 8 (135111M)
2 Materials Science 1359215 5 12 None

2 Engineering Mechanics | 13582NM 5 12 (I13581NP)
2 Statistics for Engineers 13582IS 5 12 (135111M)
Total credits 2" Semester BSc Mechanical Engineering 68

YEAR 2 OF (32BHNI) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — 156 CREDITS

Core

Academic Literacy Il

U3683AL

(o))
[o1)

U3583AL

Core Engineering Entrepreneurship 136201E 6 8 None
Core Workshop Practice 136401W 6 8 None
Total credits Core Semester BSc Mechanical Engineering 24

1 L . (135121M)
Engineering Mathematics Il 13611IM 6 16 13511IM

1 Engineering Economics 13661IE 6 8 None

1 Computer Programming | 13691CP 6 12 (13551CC)

1 Strength of Materials 13681VM 6 12 (13532NM)

1 Engineering Mechanics Il 13641NM 6 8 (13582NM)

1 Engineering Materials 13661NM 6 8 (135721S)
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Total credits 1%t Semester BSc Mechanical Engineering 64

2 o . (136111M)
Engineering Mathematics IV 13612IM 6 16 13512IM
2 Computer Programming Il 13692CP 6 12 (13631CP)
2 Electrical Machines | 13682EM 6 12 (13502EE)
2 Fluid Mechanics | 13692NF 6 12 (13532NM)
2 Mechanical Engineering Design | 13622ND 6 8 I13532NM
2 Measurements and Instrumentation | 13622Cl 6 8 (13502EE)
Total credits 2" Semester BSc Mechanical Engineering 68
YEAR 3 OF (32BHNI) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — 136 CREDITS
1 Solid Mechanics 13751NS 7 16 13651VM
1 Control Systems 13781NM 7 12 (13622CM)
1 Fluid Mechanics I 13721NF 7 8 (13632NF)
1 Thermodynamics 13711NT 7 16 13521NP
1 Machine Tools 13791NT 7 12 13661NM
Total credits 1%t Semester BSc Mechanical Engineering 64
2 Technical Writing 13762VW 7 8 U3683AL
2 Heat Transfer 13762NH 7 8 (I3711NT)
2 Computer Alded Engineering and 13792NC 7 12 135311D (13701NT)
Manufacturing
2 Manufacturing Technology 13792NM 7 12 I13701NT) 13661NM
2 Mechatronics 13742NM 7 8 (13731NM) 13622CM
2 Operations Management 13722NO 7 8 (13701NT)
2 Mechanical Engineering Design Il 13752ND 7 16 (13622ND)
Total credits 2" Semester BSc Mechanical Engineering 72
YEAR 4 OF (32BHNI) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS) — 140 CREDITS
SEMESTER MODULE CODE NQF NQF CREDITS PRE and
LEVEL REQUISITE
1 Research Methods & Experimental Design 13821IR 8 8 135521S
1 Industrial Training 13801IA 7 - None
1 Rigid Bodies and Vibrations 13851ND 8 16 13642NM 13751NS
1 Renewable Energy 13841NR 8 8 13711NT
1 Thermal Machines 13831NT 8 16 ;I33771612|\II\ITH)
1 Fluid Machinery 13811NF 8 16 13721NF
1 Mechanical Engineering Design IlI 13821ND 8 8 (13702ND)
Total credits Semester 1 72
SEMESTER MODULE CODE NQF NQF CREDITS PRE _ and
LEVEL REQUISITE
2 Project Management 13882IP 8 12
2 Engineering Ethics and Practice 13862IE 8 8
2 Research Project 13872NR 8 22
. ) ) . ’ All 3rd
Mechanical Engineering Design Project 13872ND 8 26 Modules)
Total credits Semester 2 68
Total credits for BSc in Mechanical Engineering (Honours) 596

262




10.8 DETAILED COURSE CONTENT FOR BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS)

10.8.1 YEAR 1 OF (32BHNI) BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING (HONOURS)

10.8.1.1 YEAR 1 SEMESTER CORE

Module Title: SKILLS PORTFOLIO
Module Code U3403FS
NQF Level 5

Notional Hours N/A

Contact hours N/A
Additional learning requirements None

NQF Credits 0
Prerequisite None
Semester Offered Core

Module Purpose
The purpose of this module is to determine, develop and maintain individual students’ academic motivation, needs and strengths for
effective learning ensuring academic success.

Overarching Learning Outcome
Apply skills relevant to their academic journey at the University in terms of successful attainment of professional and personal goals.

Specific Learning Outcomes
On completing the module students should be able to:
1.  Apply motivational theories to demonstrate positive attitudes in their professional and academic life.
2. Identify and manage needs and factors that may negatively impact their academic work including the design of action plans
to motivate and guide them.
3. Identify and make use of the different learning styles to promote learning in a more efficient manner using various study
methods and skills.
Manage time effectively
Design and make use of various test taking and examination preparation strategies.
Identify and use tools to improve and maintain Mental Health and wellbeing.
Apply the dynamics of interpersonal communication.
Manage their finances.
Identify violence as a social problem in the Namibian context to manage and prevent the occurrence thereof in their life.
10. Recognize the importance of skills training and upgrading in career planning and development to improve their classroom
experiences.
11. Create a career plan, set clear, realistic and attainable career goals and engage in activities to enhance their CVs.

LN, A

Module Content

UNIT 1: Academic Planning and Goal Setting

Individual Needs and Values; Steps in Reaching a Personal Vision; Proactive Approach Towards Learning; Self-Regulated Learning; Personal
and Academic Goal Setting; Receptiveness to Learning; Exploring Self-Development and Self- Awareness.

UNIT 2: Attitude and Motivation

Understanding Motivation; Personal Attitudes, Behaviours and Interests; Self-Reflective Process; Approaches to Dealing with Negative
Factors; Class Attendance and Participation; Procrastination; Self-Reliance; Discipline; Accountability; Healthy Habits.

UNIT 3: Learning styles

Understanding Personal Approaches to Learning; Dynamics of the Learning Process; Learning Styles and Strategies.

UNIT 4: Study Methods and Skills

Study Habits and Strategies; Learning Styles and Techniques; Effective Study Methods and Skills; Note Taking; Memory and Reading Skills;
Critical Thinking.

UNIT 5: Time Management

Effective Time Management; Planning; Decision-making; Prioritization; Setting Boundaries; Time for Self — care; Procrastination.

UNIT 6: Assessment Preparation

In class exercise; Test and Examination preparation; Organizing academic workload; Setting daily study goals; Staying physically active; Study
groups.

UNIT 7: Mental well-being

Understanding mental health; Signs and indicators of poor mental health; commonly experienced mental health challenges; psychosocial
stressors; Seeking professional help; Coping strategies.

UNIT 8: Interpersonal Communication

Effective Communication Skills; Verbal and Non-Verbal Communication; Listening Skills; Problem Solving; Assertiveness; Negotiation Skills;
Practicing Empathy in Communication; Self-Confidence; Receptiveness to Feedback; Building Trust; Teamwork; Leadership; Public Speaking
Skills.

UNIT 9: Financial matters and management

Financial Literacy; Budgeting; Available Finance Options and Assistance; Managing Financial Resources.

UNIT 10: Student Violence
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Types of Violence; Individual Roles in Violence; Myths, Forms; Consequences of Violence; Prevention Measures; Seeking for Help.
UNIT 11: Career Planning and Development
Defining and Selecting Career Goals; Career Exploring Different Strategies; Soft Skills Training.

Learning and Teaching Strategies/Activities

The course will be facilitated through, but not limited to, the following learning activities:
. Online teaching: Self-study on theoretical foundations and concepts of the Skills Portfolio module
. Discussion forums (peer review): reflecting on own contexts, experiences and sharing perspectives
. Inquiry: carrying out research to explore and understand scenarios and problems relating to self
. Portfolio writing: writing reflective learning journals related to the Skills Portfolio module

Student Assessment Strategies
. 100% continuous assessment
. Reflective journal on each unit (portfolio)

Learning and Teaching Enhancement Strategies
. Student — lecturer evaluations, conducted twice a year
. Moderation of assessment tools
Learning Resources
[1] Feldman, R. S. and Chick, S. (2005) Power learning: Strategies for Success in Higher Education and Life. Toronto: McGraw Hill Ryerson Limited.
[2] Light, R. J. (2001). Making the most out of College: Students Speak their Minds. Cambridge, Mass: Harvard University Press.
[3] Tracy, E. (2002). The student’s guide to exam success. Philadelphia: Open University Press
[4] Toft, D. (2005). Mastering Student Guide to Academic Success. Boston: Houghton Mifflin Company.

Issue Date: September 2023
Next Revision: September 2028
Module Title: ACADEMIC LITERACY |
Module Code U3583AL
NQF Level 5
Notional Hours 80
NQF Credits 8
Prerequisite None
Contact Hours 2 Lectures + 1 Tutorial/ week
Semester Offered Core

Module Purpose
The purpose of Academic Literacy | is to introduce students to sources of information required to contribute to academic discourse to
enhance their receptive and productive language skills through exposure to different academic genres.

Overarching Learning Outcome
Apply information searching techniques with academic skills necessary to fulfil tasks and cope with academic reading, listening, speaking
and writing demands at university level.

Specific Learning Outcomes
On completing the Module students should be able to:
1. Identify potential sources of information
Articulate the need of information and behavioural approaches.
Identify required skillset to solve academic tasks or work.
Develop concept mapping and task-based learning themes.
Integrate summaries, paraphrases and quotations to avoid plagiarism.
Apply features of academic writing and other academic conventions in own writing.
Apply patterns of text organization to academic writing.
Summarise main ideas or relevant parts of texts.
Apply appropriate reading comprehension strategies.
Illustrate the correct use of vocabulary and grammar in speaking and writing.
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Module Content
The module will cover study skills, reading (including extensive reading), listening, speaking, writing, referencing, and language usage and
text organisation.

Contribution to Exit Level Outcome:
O 6 Professional and Technical Communication (Course Outcomes 3, 4, 6, 7 and 9)
O  9Independent Learning Ability (Course Outcomes 5, 8 and 10)

Learning and teaching strategies

The course will be facilitated through, but not limited to, the following learning activities:
. Blended instruction: Face-to-face and online

. Tests and assignments
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. Tutorials/ Academic support
. Presentations

Student assessment strategies
Assessment will be based on Continuous Assessment.

Learning and teaching enhancement strategies

. Students shall be exposed to library user-based services and training.

. Students that might experience performance difficulty in the module will be identified and the necessary support and guidance as an
intervention strategy will be provided by the teaching staff.

. Statistics of the module pass and failure rate will be continuously monitored.

. Student-lecturer evaluation

. Lecturer-peer evaluation

. Curriculum review

. Moderation of assessment tools

Recommended Learning Resources
. Bailey, S. (2015). Academic writing: A handbook for international students (4t ed.). NY: Routledge.
. Beekman, L., Dube, C., Potgieter, H. and Underhill, J. (2016). Academic literacy (2" ed.). Cape Town: Juta and Company (Pty) Ltd.
. Gaetz, S and Phadke, S. (2018). Academic English: Reading and writing across the disciplines (3™ ed.). London.UK: Pearson.
. Machet, M. (2013). Mastering Information Skills for the 215t Century. 2" Edition, UNISA Press, South Africa.
. Piscitelli, S. (2009). Study skills: do I really need this stuff? (2" ed). N.J. Pearson Prentice Hall,
. UNAM Library Subject Specific Guides https://unam-na.libguides.com/?b=gandd=a

Issue Date: September 2023
Next Revision: September 2028
Module Title: INTRODUCTION TO MECAHNICAL ENGINEERING
Module Code I13500NI
NQF Level 5
Notional Hours 60
Contact hours 2 Lectures
Additional learning requirements Group work and Project.
NQF Credits 6
(Co-requisites) (None)
Prerequisite None
Semester Offered Core

Module Purpose
The purpose of this module is to prepare the students to mechanical engineering profession at an early stage

Overarching Learning Outcome

Describe the field mechanical engineering, its branches, career opportunities and key theories underpinning the field of mechanical
engineering.

Specific Learning Outcomes

On completing the module students should be able to:

1.  Describe the various branches of mechanical engineering, possible careers, and job prospects.

2. Explain the roles played by mechanical engineers in the design, manufacture and management of systems for energy generation using
renewable, hydro and nuclear energy.

Identify real word mechanical engineering products.

Understand the basic theories in statistics, manufacturing technology, dynamics, mechanics and heat transfer

5. Describe the importance of technology in the field of mechanical engineering.

pw

Module Content

Introduction to Mechanical Engineering: What is mechanical engineering, historical perspective, the modern era and mechanical
engineering. Critical skills for a mechanical engineering of today: software engineering and probability and statistics. Branches of
mechanical engineering. Typical jobs of a mechanical engineer: Product design and manufacture, research and development, systems
design and management, troubleshooting, safety and maintenance. Important Skills: Estimation in engineering, Problem solving and
communication skills, Presenting engineering calculations. Basic principles of mechanical engineering: Introduction to mechanics (statics
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and dynamics), fluid mechanics, manufacturing and materials, Introduction to mechanisms, thermodynamics energy, Introduction to heat
transfer. New fields of mechanical engineering and the impacts of technology.

Contribution to Exit Level Outcome:
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)

o 5 Eng Methods, Skills, and Tools including IT (Course Outcomes5)

Learning and Teaching Strategies/Activities
. Two lecture periods per week for 6 weeks

Student Assessment Strategies

1. Students will be assessed through continuous assessments activities

2. The final mark will be made of 100% Continuous Assessment

3. The Continuous Assessment will be made up of the following assessment activities:
i) Assignments, Project and Presentation: 60%

ii) Tests (at least 2 tests):40%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
1.  Peer-review of course outlines and teaching.
2. Student evaluations.
3. Regular review of course content.
4.  Effective and efficient supervision and monitoring of assignments and tests

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
1.  One-on-one consultation with students
2.  Offer extra reading materials wereapplicable
3. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

] Books:

[1] Saeed Moaveni, Engineering Fundamentals: An Introduction to Engineering, Cengage Learning, fourth edition, 2007.
[2] Mark Holtzapple, W. Reece, Foundations of Engineering, McGraw Hill Education, 2nd edition, 2002.

Issue Date: September 2023
Next Revision: September 2028
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Module Title: DIGITAL LITERACY

Module Code U3583DD

NQF Level 5

Notional Hours 80

Contact hours 2 Lectures + 1 Tutorial/ week
Additional learning requirements None

NQF Credits 8

(Co-requisites) / Prerequisite None

Semester Offered Core

Mr Erkkie Haipinge
ehaipinge@unam.na, Tel: +264 612064906

Module coordinator and Contact Details
Module Purpose

The purpose of this module is to equip students with competencies to access, manage, understand, integrate, communicate, evaluate and
create information safely and appropriately through digital technologies for learning, employment and entrepreneurship.

Overarching Learning Outcome

Apply digital literacy skills for effective learning across the curriculum and for successful attainment of their personal and professional
goals.

Specific Learning Outcomes

On completing the module students should be able to:

1.  Use ICT-based devices, basic productivity software, a web browser and search engines, email and other digital communication
services.

2. Carry out digital productivity activities such as download and upload materials to the internet or cloud or institutional shared spaces,
and use digital tools to fit learning.

3.  Discover, organise and manage relevant digital information using relevant search engines, indexes or tag clouds, and evaluate digital
information trustworthiness and relevance.

4.  Access and make sense of messages in a range of digital media, and appreciate how digital messages are designed

5. Design new digital materials, make decisions and solve problems and adopt new digital tools for learning.

6.  Participate in a range of digital communication media, work in digital teams and projects, and participate in a range of online
networks.

7.  Identify, choose and participate in digital learning opportunities.

8.  Manage and maintain digital profiles suitable for different networks that consider digital reputation.

Module Content

Digital Proficiency: ICT-based devices (laptops, tablets, smartphones, desktop computers, digital instruments and equipment); a mouse,
keyboard, touch screen, voice control and other forms of input; screens, audio headsets and other forms of output; digital capture devices;
University digital learning systems and a range of personal digital services such as social media, cloud storage services, sharing sites Digital
Productivity: Basic productivity software (text editing, presentation, spreadsheets, image editing); email and other digital communication
services; Internet or cloud or institutional shared spaces for organising, managing and backing up digital files; software/apps and services
suitable for learning-related tasks; digital tools fit learning and managing learning time. Information Literacy: search engines, indexes or
tag clouds; wikis, blog posts, scholarly journals, e-books and the open web; file spaces and folders, bookmarks, reference management
software and tagging; copyright, and digital citizenship issues. Data and Media Literacy: Digital data using spreadsheets and other media;
data security and privacy; digital media messages — text, graphics, video, animation, audio and multimedia. Digital Creation and Innovation:
digital materials (video, audio, stories, presentations, infographics); new digital tools for learning in digital settings. Digital Communication,
Collaboration and Participation: digital communication; differences between media, norms of communicating in different spaces; false or
damaging digital communications; collaborative tools and online environments; online networks. Digital Learning and Development: digital
learning opportunities; digital learning resources; digital tools/materials for organising, planning and reflecting on learning (mind-mapping,
note-taking, e-portfolio/ learning journal/ blog). Digital Identity and Wellbeing: online profiles for different networks (personal,
professional, academic); digital reputation; managing personal data and privacy; digital CV or portfolio of work; digital technologies for
personal development; online etiquette; wellbeing and safety online; internet addiction; cyberbullying and other damaging online
behaviour.

Contribution to Exit Level Outcome:
O 5 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1, 2, 3, 4 and 6)

Learning and Teaching Strategies/Activities
. Lectures: presentation on concepts and other theoretical foundations of Digital Literacy
. Discussion forums: reflecting on own contexts and sharing perspectives
. Collaborative learning: group learning and activities carried as part of projects
. Inquiry: carrying out of research to explore and understand scenarios and problems
. Projects: carry out projects on digital literacy
. Presentations and demonstrations: presentation of outcomes of projects (products, processes, impact)
. Portfolio writing: writing reflective learning journals related to digital literacy

Student Assessment Strategies
. Collaborative assessment tasks
o Digital productivity: cloud based collaborative digital media creation using cloud platforms
o Project: Digital communication, collaboration and participation/ Digital Wellbeing
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. Individual assessment tasks
o Assignment: information literacy assignment
o Testx 2
. Practical
o Digital proficiency
o Data and Media literacy
. No written examination

Learning and Teaching Enhancement Strategies

. Student feedback: feedback from students using focused feedback instruments

. Peer feedback: student feedback on peer evaluation of each other’s collaboration, participation and contribution

. Self-evaluation: quizzes and students’ reflective journal/ portfolio on their own learning

. Learning analytics: use of learning management tools on student participation and online learning activities, and analyse assessment
performance

Prescribed Learning Resources

Textbook

[1] Schwartz, M., Bali, M., Blocksidge, K., Brown, C., Caines, A., Dermody, K., and Peters, J. (2020). Digital Citizenship Toolkit.
Retrieved from https://pressbooks.library.ryerson.ca/digcit/ (online version); https://openlibrary-
repo.ecampusontario.ca/jspui/bitstream/123456789/856/3/Digital-Citizenship-Toolkit-1598899274.pdf (PDF version)
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/856/2/Digital-Citizenship-Toolkit-1598899308.epub
(eBook)

Digital Resources
[1] JISC. (2019). Jisc digital capabilities framework: The six elements defined.
Retrieved from https://repository.jisc.ac.uk/7278/1/BDCP-DC-Framework-Individual-6E-110319.pdf
[2] JISC. (2017). Digital capabilities framework.
Retrieved from https://repository.jisc.ac.uk/6611/1/JFLO066F DIGIGAP_MOD IND FRAME.PDF
[3] Joint Research Centre (European Commission). (2019). The Digital Competence Framework 2.0.
Retrieved from https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
[4] Carretero, S., Vuorikari, R., and Punie, Y. (2017). The digital competence framework for citizens.
Publications Office of the European Union. Retrieved from http://svwo.be/sites/default/files/DigComp%202.1.pdf

Course resources (videos and SCORM package)
[1] Microsoft. (2021). Microsoft digital literacy courses and resources (videos and SCORM packages).
Available at https://www.microsoft.com/en-us/digital-literacy
[2] Microsoft. (2021). Microsoft digital literacy: Teaching guides.
Retrieved from https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWBupo
[3] OER Commons. (2021). Digital Literacy (learning objects). Retrieved https://www.oercommons.org/curated-collections/347

Issue Date: September 2023
Next Revision: September 2028
Module Title: NATIONAL AND GLOBAL CITIZENSHIP
Module Code U3420CN
NQF Level 4
Notional Hours 20
Contact hours Up to 1 contact lecture period per week for 6 Weeks
Mode of Delivery Blended: Face to face and Online
Additional
learning requirements Each student will be required to work on a personal project which will include a site visit
NQF Credits 2
Semester Offered Core
Module coordinator Dr Romanus Shivoro, rshivoro@unam.na ; Ext. 3378

Contact Details

Module Purpose

The purpose of this Module is to equip UNAM students with knowledge to understand the interconnectedness of local and global issues.
Students will become acquainted with perspectives on, global citizenship, globalization and civic engagement. The module will enable
students to reflect on issues affecting their communities and the world by providing a platform where students can meet and learn from
one another and from external sources of information. It will guide students to determine how they can contribute to bring positive
changes in their communities in relation to the Sustainable Development Goals. Furthermore, it will provide knowledge and
understanding of cultural diversity and intercultural communication to enable students to become thoughtful stewards in a globalized
world.

Overarching Learning Outcome
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Demonstrate understanding of global citizenship and initiate action towards the betterment of local, national and global conditions, as
informed and responsible citizens with a civic duty in their personal and professional lives.

Specific Learning Outcomes
On completing the module students should be able to:

[ Explain the importance of the National Constitution;

Express understanding of National and Global Citizenship;

Participate in community engagement activities as part of community upliftment;
Express understanding of globalization;

Apply intercultural communication skills; and

Interpret SDGs to initiate personal action towards contribution of their achievement.

Module content

UNIT 1: Constitution and its Importance

What is a constitution; Functions of a constitution; What it contains; Constitution and democracy

UNIT 2: Global Citizenship

The meaning of global citizenship; Importance of global awareness; World issues of concern to global citizens.
UNIT 3: Civic Engagement

What do we mean by civic engagement; Dimensions of civic engagement; Indicators of civic engagement;
Promoting civic engagement.

UNIT 4: Globalization

Understanding globalization; Cultural construction of neoliberal globalization; Major players; Major domains;
Major Issues; Futures of Globalization

UNIT 5: Intercultural Communication

Dealing with difference; Levels of culture; Stereotypes and generalizations; Intercultural communication Processes
UNIT 6: Sustainable Development Goals and individual action

Introduction to SDGs; Contributing to achievement of SDGs through action

Learning and Teaching Strategies/Activities

Student learning in this module will be supported by provision of subject knowledge; engaging students in class discussions, and individual
awareness and action portfolios. It will expose students to real life situation through formal lectures, guest lectures, experiential activities
such as engaging local civic organizations; Students will engage in active and participatory learning in which they generate ideas and share
their knowledge on a topic. Material will include journal articles, videos, PowerPoint presentations, as well as handouts for students’
reflection.

Student Assessment Strategies
Continuous assessment of 100% - Assessment will be done by completing online pop-up quizzes; and developing their online portfolios of
personal action as response to tasks assigned in class.

Learning and Teaching Enhancement Strategies:

Strategies will include: Continuous Module Review, and Lecturer/student evaluations.

Student progress will be monitored by observing class participation during live lectures, and submission of feedback material. Including
online portfolios.

Recommended Learning Resources

. Adler, R.P and Goggin, J. (2005). What do we mean by Civic Engagement? A Journal of Transformative Education. 3 (3) 236 — 253

. Bennett, M.J (1998). Intercultural Communication: A current Perspective. In Milton J. Bennett (Ed.) Basic Concepts of Intercultural
Communication: Selected Readings. Yarmouth: ME Intercultural Press

. Green, M. (2012). Global Citizenship: What are we talking about and why does it matter. NAFSA Association of International Education

. International IDEA (2014). What is a Constitution? Principles and Concepts. Constitution-building Primers.

. Perception Change Project. 170 Daily Actions to Transform our World. United Nations Office in Geneva

. Ritzer, G. (Ed.)(2007). The Blackwell Companion to Globalization. Blackwell Publishing: USA

. United Nations. Transforming our World: the 2030 Agenda for Sustainable Development. UNDP

Issue Date: September 2023
Next Revision: September 2028
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10.8.1.2 YEAR 1 SEMESTER 1

Module Title: ENGINEERING MATHEMATICS |
Module Code 13511IM

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 16

(Co-requisites) (None)

Prerequisite None

Semester Offered 1

Module Purpose
The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.

Overarching Learning Outcome
Apply broad basic mathematical skills to solve engineering problems.

Specific Learning Outcomes
On completing the module students should be able to:
. Solve basic mathematics and engineering problems using vectors and matrices.
. Calculate eigenvalues and eigenvectors and relate them to engineering solutions
. Perform functions transformations (Cartesian/polar), sketch and name some polar graphs.
. Use various mathematical functions and apply them to engineering.
. Apply trigonometry in solving mathematical and engineering problems.
. Apply the principle of differentiation/integration to solve basic mathematical and engineering problems.
. Manipulate sequence and series of numbers
. Define, interpret complex numbers and to perform elementary complex numbers algebra.

Module Content

Lines and Planes: Vector equation of a line, Cartesian and parametric equation of a plane, intersection of lines and planes. Matrix Algebra:
Matrix algebra, row reduced echelon form, determinant, adjoint, singular and non-singular matrices, inverse of a matrix, matrices and
systems of linear equations, solution by Cramer’s rule. Eigenvalue-eigenvector problems. Hermitian and unitary matrices. Quadratic forms.
Sequences and series of numbers: Introduction to sequences and series. Absolutely convergent series, tests for convergence. Power series.
Radius of convergence and interval of convergence. Functions: Limits and continuity of functions: limit at a point, improper limit, and
continuity. Exponential functions, logarithmic functions, hyperbolic functions, area functions. Polar coordinates/Graphs: Definition of polar
coordinates, relate Cartesian and polar coordinates, sketch and name different types of polar graphs. Differentiation: Definition of the
derivative, differentiation rules, chain rule, differentiation of trigonometric functions, derivatives of higher order, concavity and curve
sketching, optimization, related rates. Implicit differentiation, the chain rule, differentiation of algebraic functions. Integration: Anti-
derivatives, Riemann sums, the definite integral, fundamental theorem of calculus, basic integration techniques, integration of trigonometric
functions. Introduction to complex numbers: Definition of complex numbers and the complex plane, complex number representation on
argand diagrams, complex number algebra. Demoivre’s theorem.

Contribution to Exit Level Outcome:

o 1 Problem solving (Course Outcomes 1,2,3,5,6,7)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2,3,5)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomesl,2,3,4,5,6,7)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching and learning activities:
. Four lecture periods per week for 14 weeks

. One tutorial session per week for 14 weeks

. Weekly consultation sessions

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (tutorials, quizzes): 40%
o  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
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To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
. Internal and external moderation of examination papers and scripts.
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
. Books:
[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.
[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6th Edition. Cengage Learning, 2020.
[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7th Edition. Cengage Learning, 2015.
. Lecture notes

Issue Date:
Next Revision:

September 2023
September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT |
Module Code 13401MS

NQF level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week

Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Prerequisite None

Semester Offered: 1

Module Purpose
The purpose of this module is to consolidate school curriculum computation skills whilst creating a wider context in which students can
contextualise mathematical knowledge.

Overarching Learning Outcome
Consolidate numeracy and problem solution skills in a wide range of mathematics fundamentals.

Specific Learning Outcomes

Upon completion of this module, a student should be able to:

Explain and conduct deductive arguments involving sets and relations.
Identify and correlate intervals.

Solve systems of linear equations methodically.

Handle matrix calculus.

Identify types of real valued functions.

Compute the domain and range of a real valued function.

Assess properties of real-valued functions.
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Module Content:

Number system: Natural, integers, rational, irrational, real and complex numbers. Sets: cardinal number, operations on a set (equality,
intersection, union, relative compliment, de Morgan’s law, power set, application of cardinality (inclusion-exclusion formula), Cartesian
products, ordered pairs and relations), intervals and inequalities. Solving equation and inequalities: linear and quadratic equation,
inequalities involving two variables. System of linear equations: Matrices and matrices operations (addition, subtraction, multiplication,
associativity, distrutivity, determinant, invertible, Gaussian row and column operations, rank, solution to system of linear equations). Real-
valued function: definition, relation, domain and range, injective, bijective, inverse, odd and even, piecewise defined, graphs. Coordinates
system: polar, polar graph, cylindrical, cylindrical graph.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions
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Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

T wWN e

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).
2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023
Next Revision: September 2028

Module Title: ENGINEERING DRAWING

Module Code 135301D

NQF Level 5

Notional Hours 160

Contact hours 4 Lectures +1 Tutorial and/or 1 Practical /Week

Additional learning requirements None

NQF Credits 16

Semester Offered 1

Module Purpose

The purpose of this module is to teach students how to visualize, create and interpret engineering drawing principles in two and three
dimensions by applying of geometrical and engineering methods, and introduce students to computer aided drawing, with a focus on
AutoCAD software,

Overarching Learning Outcome
Create and interpret basic drawings and communicate technically, as well as to use AutoCAD software to create two - and three - dimensional
technical engineering drawings

Specific Learning Outcomes

On completing the module students should be able to:

. Use standard equipment for technical drawing

Sketch engineering components free hand or with the aid of drawing equipment
Present engineering components as drawings in orthographic and isometric projections
Use sections, interpenetration and development to produce clear engineering drawings
Produce parts and assembly drawings of various engineering components

Competently use commands and symbols in the computer drawing environment.
Create or use standard objects to make engineering drawings with AUTOCAD

Merge text and dimensions with drawings generated from AUTOCAD

Make layouts and plot drawings created by AUTOCAD

Create three - dimensional objects

Module Content

Foundations of Representing Technical Bodies: drawing equipment, drawing formats, types of lines, construction geometry, simplified
representations, scales, lettering, tittle block, elaboration of part drawings, Principle of orthographic projection, sectioning, dimensioning.
Isometric and oblique representations. Sections, Interpenetrations and developments: cones, cylinders, pyramids. Free hand techniques:
Introduction to free-hand sketching of machine parts. Assembly Drawing. Introduction to AutoCAD: Setting up the drawing Environment;
Using commands and system variables; Using coordinate systems; Working in two - dimensional space: Creating objects; Drawing with
precision; Controlling the drawing display; Editing methods; Using layers and object properties; Adding text to drawings; Creating
dimensions; Using blocks and external references; Managing content with AutoCAD design Centre; Creating a layout to plot; Plotting (model
and paper spaces). Working in three - dimensional space: Creating three-dimensional objects using solid primitives, and from 2D profiles;
editing of 3D objects. Practical Exercises.

Contribution to Exit Level Outcome:
O 3 Engineering Design (Course Outcomes 4 and 5)
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O 5 Engineering methods, skills, Tools and including technology (course outcome 1 and 3)
O 6 Professional and Technical Communication (Course Outcomes 2, 3, 4 and 5)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following learning activities:
. Four lecture periods per week for 14 weeks

. One tutorial or one practical session per week for 14 weeks

. Practical exercises

. Face to face consultations

Student Assessment Strategies
. Students will be assessed through Continuous Assessments activities
. The final mark will be made of 100% Continuous Assessment.
. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (At least 4 assignments): 40%
o Mini project: 20%
o  Tests (At least 3 tests): 40%

Criteria for qualifying for the Examination:
No Examination

Criteria for passing the module
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.
Prescribed Learning Resources
. Books
[1] Parker M. A., and Pickup F., 1992. Engineering drawing with worked examples, vol1, 3rd Edition
[2] David A. Madsen, Engineering drawing and design, 5th Edition
[3] Colin H. Simmons, Neil Phelps, Manual of Engineering Drawing 3rd Edition
[4] Terry Wohlers., Applying AutoCAD, 2010
. Design Software: AutoCAD
. Lecture notes

Issue Date: September 2023
Next Revision: September 2028
Module Title: PHYSICS FOR ENGINEERS |
Module Code 13581NP
NQF Level 5
Notional Hours 120
Contact hours 3 Lectures +1 Tutorial and/or 1 Practical /Week
Additional learning requirements None
NQF Credits 12
(Co-requisites) / Prerequisite (None)
Semester Offered 1

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of physics as they relate to engineering.

Overarching Learning Outcome
Prepare students to apply fundamental physics principles in engineering industries.

Specific Learning Outcomes
On completing the module students should be able to:
. Do unit conversions
. Solve problems regarding one- and two-dimensional kinematics.
. Solve problems regarding the dynamics of linear motion via Newton'’s laws.
. Solve problems regarding the dynamics of linear motion using energy methods.
. Solve simple problems in rotational kinematics and dynamics.
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. Solve basic problems in statics and Newtonian gravitation.

. Solve problems using the principles of fluids.

. Solve basic problems regarding heat and gasses.

. Demonstrate entry-level general laboratory skills including elementary data analysis.

. Demonstrate abilities to communicate ideas and facts using equations, graphs and principles.

Module Content

Measurements and Units: Instruments and Uncertainty, Standards and Units. Kinematics: One Dimensional Motion, Vectors, Projectile
Motion, Circular Motion, Relative Motion. Dynamics: Newton’s Laws of Motion, Newton’s Law of Gravitation, Free-Body Diagrams, Friction.
Work, Energy and Power. Momentum: Collisions, Impulse, Centre of Mass. Rotational Dynamics: Rolling Motion, Torque, Rotational Inertia
and Energy, Angular Momentum. Planetary Motion: Kepler’s Laws of Planetary Motion. Elasticity: Hooke’s Law. Fluids: Pressure, Buoyancy,
Fluid Dynamics: Flow Rates, Equation of Continuity and Bernoulli’s Equation. Heat and Thermodynamics: Thermal Expansion, Ideal Gas,
Specific Heat, Heat Capacity, Latent Heat, Calorimetry, Heat Transfer: Laws of Thermodynamics, Entropy, Enthalpy, Gibbs Free Energy.

Contribution to Exit Level Outcome:

o 1 Problem Solving (Course Outcomes 1,2, 3, 4)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
o 4 lInvestigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities

. Three lecture periods per week for 14 weeks

. One tutorial or one practical session per week for 14 weeks
. Practical exercises

. Face to face consultations

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (tutorials, quizzes): 40%
o  Tests (At least 2 tests): 60%
Criteria for qualifying for the Examination
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments and tests.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Books:
[1] Young, H.D. and Freedman, R.A. (2020), University Physics with Modern Physics (15% ed.), Pearson - ISBN-13: 978-1-292-31473-0,
e-Textbook ISBN-13: 978-1-292-31481-5
[2] Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.
[3] Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT |
Module Code 13421PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites Entry requirements

Semester Offered 1
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Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course.

Overarching Learning Outcome
Solve problems, in single-particle mechanics, Newtonian gravity, fluids, and heat.

Specific Learning outcomes

On completing the module students should be able to:

Employ units, do unit conversions, express uncertainties use significant figures, use vectors in 2 dimensions.
Solve basic problems regarding one and two-dimensional kinematics.

Apply Newton’s laws of motion and energy principles to a variety of basic problems in dynamics.

Discuss and solve simple problems in rotational kinematics and dynamics.

Discuss the principles of waves and sound.

Solve basic problems in statics, Newtonian gravitation, fluids, heat, and gasses.

Conduct simple experiments, tabulate and graph data and write practical reports.

NounhkwnR

Module Content

Measurement and estimation; Kinematics in 1D; Kinematics in 2D; Vectors; Dynamics/Newton’s Laws; Circular motion; Gravitation; Work
and Energy; Linear Momentum; Rotational Motion; Static Equilibrium; Fluids; Oscillation and Waves; Sound; Temperature and Kinetic
Theory; Heat; The Laws of Thermodynamics.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through Continuous Assessments activities

2. The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%
b. Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

uhwNE

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1. Giancoli, D.C. (2015), Physics: Principles with Applications, Global Edition (7th ed.), Pearson ISBN-13: 978-1292057125 (soft
cover), eBook ISBN-13: 978-1292066851

Issue Date: September 2023
Next Revision: September 2028
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Module Title: COMPUTING FUNDAMENTALS

Module Code 13581CC

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures +1 Tutorial and/or 1Practical /Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) / Prerequisite (None)

Semester Offered 1

Module Purpose

The purpose of this module is to introduce students to general computer literacy, the basic principles of problem-solving using computers,
advanced Microsoft Excel skills for data analysis, computer programme planning, basic data communication and computer networks and
the basic skills on modern web development tools. It also introduces students to the basic tools and environments needed for machine
learning programming.

Overarching Learning Outcome

Demonstrate understanding of the windows and Unix based computer working environment; skills on how to develop a computer-based
problem-solving plan; basic knowledge of modern web development tools; and application of advanced spreadsheets and related tools
to engineering related problems.

Specific Learning Outcomes

On completing the module students should be able to:
. Relate with computers under the Windows and Linux operating environment for information processing and presentation.
. Recall basic features of common computer hardware architectures.
. List the basic communication architecture of a computer.
. Show algorithms for solving basic problems using flowcharts and pseudocode.
. Recall advanced spreadsheet tools and functions.
. Match basic web applications using modern web development tools and frameworks to simple real-life problems.
. Define basic concepts of networking.

Module Content:

Computer Fundamentals: Development history of computer hardware and software. Hardwired vs stored programme concept. Von-
Neumann architecture. Harvard architecture: principle of operation, advantages, disadvantages. Single address machine. Contemporary
computers. Computer system: block diagram, functions, examples, dataflow, control line. Computer Arithmetic: integer arithmetic
(addition, subtraction, multiplication, division), floating-point representation (IEEE), floating-point arithmetic. arithmetic and logic unit
(ALU). Introduction to CISC and RISC architecture: principle of operation, merits, demerits. Storage and Input/Output Systems: Computer
function (fetch and execute cycles), interrupts, interconnection structures (Bus structure and bus types). Introduction of computer
operating environment Windows and UNIX based systems. Computer Architecture: The design and structure of a computer. Information
Processing and Data Analysis tools: Equations and Formulas Creation, Diagram Creation and Editing, PowerPoint Presentations Creation
Advanced Spreadsheets Skills. Computer Programme Planning. Flowcharts and Pseudocode Introduction to Computer Networking: Basics
of Communication Systems and Computer Networks. Web Developments: Front-End Web Development, Web Page Styling and Website
logic development with scripting languages such as JavaScript. Overview of memory system, memory chip organization and error correction,
cache memory, memory storage devices. Introduction to Data Science Tools: Installation and basic use of Anaconda and Jupyter Notebooks.

Contribution to Exit Level Outcome:
o 1 Application of Scientific and Engineering Knowledge (Course Outcomes 1,2, 3,5,6)
o 2 Engineering Methods, Skills, and Tools including IT (Course Outcomes 1,2, 3, 4, 5,6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

[ Three lecture periods per week for 14 weeks

One tutorial or one practical session per week for 14 weeks
Weekly consultation sessions

A group mini project at the end of the module.

A special hands-on demonstration that may involve an invitation of an expert from outside.
Student Assessment Strategies

. Students will be assessed through continuous assessments activities
. The final mark will be made of 100% Continuous Assessment
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. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (tutorials, quizzes, reports, practical assignments): 20%
o  Tests (At least 2 tests): 50%
o  Semester Mini project (prototype oral presentation and development report): 30%
Criteria for qualifying for the Examination:
No Examination

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
. Peer-review of course outlines and teaching.
. Student’s evaluation
. Regular review of the course content
. Face-to-face consultations
. Effective and efficient supervision and monitoring of assighments, tests and projects.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

. Invite students for one-one consultation to find the root cause of the problem
. Offer extra reading materials were applicable
. Implement a bi-semester course evaluation to be administered through a Google Survey

Prescribed Learning Resources

[1] F. Wempen: Computing Fundamentals: Introduction to Computers First Edition Wiley, 2015
[2] W. Palm: MATLAB for Engineering Applications 4th Edition, Mc-GrawHill, 2019
[3] J. L. Hennessy; Computer Architecture, Fifth Edition, Morgan Kaufmann, 2012.

Issue Date: September 2023
Next Revision: September 2028
Module Title: CHEMISTRY FOR ENGINEERS
Module Code 13511NC
NQF Level 5
Notional Hours 160
Contact hours 4 Lectures + 1T or 1PS /Week
None
Additional learning requirements
NQF Credits 16
(Co-requisites) / Prerequisite (None)
Semester Offered 1

Module Purpose

The purpose of this module is to enable students to understand the basic concepts of chemistry as they relate to engineering.
Overarching Learning Outcome

Equip students with firm grasp of fundamental chemistry principles which are applicable in engineering industries.

Specific Learning Outcomes

On completing the module students should be able to:

Describe the fundamental techniques used for chemical analysis in industrial processes.
Explain the basic concept of batteries and fuel cells and their applications.

Describe the processing of high polymers and their applications.

Explain different methods for water analysis and purification.

Describe different ways of dealing with pollution and managing solid waste.

Module Content

Spectroscopic techniques and Applications: Elementary idea and simple applications of Rotational, Vibrational, Ultraviolet and Visible and
Raman spectroscopy. Electrochemistry: Nernst Equation and application, relation of e.m.f. with thermodynamic functions (AH, AF and A S).
Lead storage battery. Corrosion; causes, effects and its prevention. Phase Rule and its application to water system. Battery Technology;
Introduction - Galvanic cell, electrode potential, EMF of the cell and cell representation. Batteries and their importance, Classification of
batteries- primary, secondary and reserve batteries with examples. Battery characteristics - voltage, capacity, energy density, power density,
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energy efficiency, cycle life and shelf life. Basic requirements for commercial batteries. Construction, working and applications of: Zn-Ag-0,
Ni-Cd, Zn-air and Lithium-ion battery. Fuel Cells- Differences between battery and a fuel cell, Classification of fuel cells - based on type of
fuel, electrolyte and temperature. Construction, working and applications of solid oxide fuel cell. Water Analysis; Hardness of water,
Techniques for water softening (Lime-soda, Zeolite, lon exchange resin and Reverse osmosis method), Alkalinity -determination,
Determination of dissolved oxygen, Determination of chemical oxygen demand, Boiler scales-formation and ill effects, prevention of scales
by external method (hot lime-soda process). Desalination by electrodialysis. Fuels: classification of fuels, Analysis of coal, Determination of
calorific value (Bomb calorimeter and Dulong’s methods). Solar energy- Photo voltaic cells- definition, working and importance of PV cells.
Production of solar grade silicon by chemical vapor deposition. Polymers; Basic concepts of polymer-Blend and composites, Conducting and
biodegradable polymers. Preparation and application of some industrially important polymers (BunaS, Buna-N, Neoprene, Nylon-6, nylon-
6,6 and Terylene). General methods of synthesis of organometallic compounds (Grignard reagent) and their applications. Environmental
Chemistry; Air Pollution, Water Pollution, Radioactive Pollution, Solid Waste Management, Green Chemistry.

Contribution to Exit Level Outcome:
o 1 Problem Solving (Course Outcomes 1,2, 3, 4)
o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
o 4 lInvestigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following learning and teaching activities:

(] Four lecture periods per week for 14 weeks (face to face orblended)
(] One practical session per week for 14 weeks relating the theory topractice
(] One tutorial period per week for 14 weeks

o Face-to-face and/or onlineconsultation

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x 3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
o Assignments (tutorials, quizzes, lab and field reports): 40%
o Tests (At least 2 tests): 60%
Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 50% in Continuous Assessment.

Criteria for passing the course:
To pass this course a student should obtain a minimum final mark of 50%.

Learning and Teaching Enhancement Strategies
. Internal and external moderation of examination papers and scripts.
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
Books:

[1] Mukhopadhyay, Raghupati, and Sriparna Datta. Engineering chemistry. New Age International Pvt. Limited, Publishers, 2008.
[2] Garwal, Shikha. Engineering chemistry: Fundamentals and applications. Cambridge University Press, 2019.

Issue Date: September 2023

Next Revision: September 2028

Module Title: CHEMISTRY FOR ENGINEERS SUPPORT
Module Code 13441CS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites)/ Pre-requisites None

Semester Offered 1
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Module Purpose
To introduce the student to general chemistry, lay the foundation of basic facts necessary for further studies in chemistry and acquaint
students with safety rules and regulations in a chemical laboratory.

Overarching Learning Outcome
Apply and interpret knowledge on basic facts in Chemistry for further studies.

Specific Learning outcomes
On completing the module students should be able to:

1. Use scientific notation and significant figures when doing all calculations

2. Define and explain the mass number (A), atomic number (Z) and isotope and also state the symbol for an isotope given its mass
number and atomic number

3. Define the terms molar mass, relative molecular mass (Mr) and relative atomic mass (Ar) and carry out calculations involving
these

4, Define and explain the terms empirical formula and molecular formula and also to determine the empirical and molecular

formulae of a given compound

Use balanced chemical equations to obtain information about the amounts of reactants and products

Prepare dilute solutions from concentrated stock solutions and solve solution stoichiometry problems

Describe and explain data from experiments to distinguish between strong and weak acids and bases

Differentiate between oxidation and reduction reactions and balance redox reactions by the half-reaction method (acid and basic

medium)

9. Apply quantum theory to predict the electron configuration of elements and explain the variation of properties across the
periodic table

10. Explain the structure and bonding in molecules and ions and draw their Lewis structures

11. Apply Valence Bond Theory (VBT) and Molecular Orbital Theory (MOT) to describe molecular geometry as well as physical and
chemical properties of some compounds

0 N w;

Module Content

Introduction: Matter, Measurement and Molecules; Stoichiometry: Calculations with Chemical Formulae and Equations; Aqueous Reactions
and Solutions Stoichiometry; Electronic Structure of Atoms; Periodic Properties of the Elements and Relationships Among Elements; Basic
Concepts of Chemical Bonding; Intermolecular Forces; Basic Molecular Geometry and Bonding Theories; Gases.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

1. Students will be assessed through Continuous Assessments activities

2. The final mark will be made of 100% Continuous Assessment.

3. The Continuous Assessment will be made up of the following assessment activities:
a. Assignments/ quizzes (at least 2 assignments/ quizzes): 40%
b. Tests (at least 2 tests): 60%

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

uhwN e

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement

1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1.  BrownT. L., LeMay H.E, Bursten B.E., Murphy C., Woodward P., Langford S., Sagatys D. and George A. (2014). Chemistry: The Central
Science. (3" Ed.). Pearson Australia. Australia

2. Chang, R. (2010). Chemistry. (10th Ed.) McGraw Hill Higher Education. New York. ISBN:978-0-07

Issue Date: September 2023
Next Revision: September 2028
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10.8.1.3 YEAR 1 SEMESTER 2

Module Title: ENGINEERING MATHEMATICS I
Module Code 13582IM

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 12

(Co-requisites) (13511IM Engineering Mathematics 1)
Prerequisite None

Semester Offered 2

Module Purpose
The purpose of this module is to introduce students to the fundamentals of engineering mathematics and its applications to science and
engineering.
Overarching Learning Outcome
Apply broad mathematical skills to solve engineering problems.
Specific Learning Outcomes
On completing the module students should be able to:
. Calculate eigenvalues and eigenvectors and relate them to engineering solutions
. Solve calculus problems using integration by parts and the reduction formula technique.
. Apply calculus to trigonometric functions to solve mathematical and engineering problems.
. Solve engineering problems using 1st order and 2nd order differential equations
. Define and analyse Fourier series of real-valued functions.
. Use Laplace and Fourier transforms in solving differential equations.

Module Content

Further Matrix Algebra: eigenvalue-eigenvector problems. Hermitian and unitary matrices. Quadratic forms. Further Integration:
Integration by parts technique. Integration by substitution. Integration of trigonometric functions. Integration of powers of trigonometric
functions. Integration of trigonometric functions by substitution. Reduction formula. Applications of integration: areas, volumes of
revolution, etc. Differential Equations: Meaning and solutions of differential equations. First order ordinary differential equations
(separable, homogenous, Exact and linear types) and their applications. Solutions of second order linear ordinary differential equations with
constant coefficients; initial or boundary value problems using the methods of undetermined coefficients and variation of parameters.
Integral Transforms: Laplace Transforms (LT), Inverse transforms on derivatives and integrals, unit step functions, LT of derivatives and
integrals, application to solve 1st and 2nd ordinary differential equations. Fourier Series and Transforms: Fourier series. Fourier sine and
cosine series. Introduction to Fourier transforms and its applications in solving boundary value problems.

Contribution to Exit Level Outcome:

o 1 Problem solving (Course Outcomes 1,2,4,5)

o 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2,3,5)
o 5 Eng Methods, Skills and Tools, including IT (Course Outcomesl,2,3,4,5)

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching learning activities:

®  Three lecture periods per week for 14 weeks
(] One tutorial session per week for 14 weeks

(] Weekly consultation sessions

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (tutorials, quizzes): 40%
o  Tests (At least 2 tests): 60%

Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
. Internal and external moderation of examination papers and scripts.
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests and examination.
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Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources
1.  Books:
[1] Stroud, K. A., and Booth, D. J., Engineering mathematics 5th Edition. Macmillan International Higher Education, 2013.
[2] Bird, J. Engineering Mathematics 5th Edition, 7th edition. Routledge, 2014.
[3] Stewart, J., Clegg, D. K., and Watson, S. Calculus: early transcendentals, 6" Edition. Cengage Learning, 2020.
[4] Stewart, J., Redlin, L., and Watson, S. Precalculus: Mathematics for calculus 7" Edition. Cengage Learning, 2015.
2. Lecture notes

Issue Date: September 2023

Next Revision: September 2028

Module Title: ENGINEERING MATHEMATICS SUPPORT Il
Module Code 13402MS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorial / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Prerequisite None

Semester Offered: 2

Module Purpose
The purpose of this module is to equip students with an intuitive grasp of the behaviour of a real-valued function as well as the analytical
techniques to test their intuition.

Overarching Learning Outcome
Gather sufficient information about the behaviour of a real valued function to sketch its graph with accuracy.

Specific Learning Outcomes

Upon completion of this module, a student should be able to

Employ the exact definitions of limit and continuity.

Use various differentiation techniques and assess differentiability.

Apply those tools to study local extrema, end behaviour, and asymptotic behaviour of function graphs.
Use integration to compute the area below a curve.

Handle complex numbers.
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Module Content:

Solving equation: Exponentials and logarithms. Graph of a function: polynomial, rational, exponential, logarithmic, trigonometric functions.
Limit of a function: definition, continuity, differentiation, sum, product, quotient, chain rules, examples from the engineering
sciences. Integration: Definition and basic properties of the Riemann integral, the Fundamental Theorem of calculus, integrals of
simple function, substitution rule and integration by parts; applications to the computation of areas and (rotational) volumes.

Learning and Teaching Strategies/Activities
The course will be facilitated through the following teaching and learning activities:

1. Two lecture periods per week for 14 weeks
2. One tutorial session per week for 14 weeks
3. Weekly consultation sessions

Student Assessment Strategies

Students will be assessed through Continuous Assessments activities

The final mark will be made of 100% Continuous Assessment.

The Continuous Assessment will be made up of the following assessment activities:
Assignments/ quizzes (at least 2 assignments/ quizzes): 40%

Tests (at least 2 tests): 60%

T wWwNE

Learning and Teaching Enhancement Strategies

Internal and external moderation of examination papers and scripts.

Peer-review of course outlines and teaching.

Student evaluations.

Regular review of course content.

Effective and efficient supervision and monitoring of assignments, tests and examination.

N

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
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1. One-on-one consultations with students during consultation hours.
2. Allocation of extra reading material where applicable.
3. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. B. Huntley and A. Love. Elementary Tertiary Mathematics with Geometry. Addison Wesley, (2009).
2. R. Larson. College Algebra: Real Mathematics, Real People. Brookes/ Cole International Edition (6th Ed. - 2012).
3. J. Stewart, L. Redlin and S. Watson. Precalculus, Mathematics for Calculus. Cengage Learning, Higher Education (7th Ed. — 2016).
Issue Date: September 2023
Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS II

Module Code 13582NP

NQF Level 5

Notional Hours 120

Contact hours 3 Lectures + 1 Tutorials or 1 Practical session / Week

Additional learning requirements None

NQF Credits 12

(Co-requisites) (13521NP Physics for Engineers Il)

Prerequisite None

Semester Offered 2

Module Purpose
The purpose of this module is to enable students to understand the basic concepts of physics as they relate to engineering.

Overarching Learning Outcome
Prepare students to apply fundamental physics principles in engineering industries.

Specific Learning Outcomes
On completing the module students should be able to:
. Solve problems on electric and magnetic fields
. Sketch electric circuits and solve problems on capacitors and resistors
. Discuss and solve problems in geometrical optics, radioactivity and sound.
. Prepare and perform experiments related to the contents of the module.
. Demonstrate entry-level general laboratory skills including elementary data analysis.
. Demonstrate abilities to communicate ideas and facts using equations, graphs and principles

Module Content

Electrostatics: Electric charge, Current and Current Density, Electric field, Electric Potential, Resistance and Resistivity, Capacitance and
Dielectrics. Magnetostatics: Biot-Savart law, Magnetic field, Magnetic materials, Motion of a Charged Particle in a Magnetic Field, Magnetic
force, Ampere’s Law; Torque and Magnetic Moments; Electromagnetic Induction: Electromagnetic Force (EMF), Faraday’s Law of
Electromagnetic Induction, Lenz’s Law, Fleming’s Right-Hand Rule, Inductance and Mutual Inductance. Vibrations and Waves: Simple
harmonic motion, Oscillations, Wave Motion, Types of Waves, Standing Waves and Resonance. Sound: intensity of Sound, interference of
Sound Waves, Doppler’s Effect. Light and Optics: Reflection, Refraction and Diffraction, Snell’s Law, Lenses, Lens Equation. Radioactivity:
types of radioactivity.

Contribution to Exit Level Outcome:

O 1 Problem Solving (Course Outcomes 1,2, 3, 4)

O 2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
O 4 Investigations, Experiments and Data Analysis (Course Outcomes 6)

Learning and Teaching Strategies/Activities

The course will be facilitated through the following teaching learning activities:
®  Three lecture periods per week for 14 weeks

(] One tutorial session per week for 14 weeks

[ Weekly consultation sessions

Student Assessment Strategies
. Students will be assessed through continuous assessments activities and a final examination
. The final mark will be made of 50% Continuous Assessment and 50% Examination (1 x3-hour paper).
. The Continuous Assessment will be made up of the following assessment activities:
o  Assignments (tutorials, quizzes): 40%
o  Tests (At least 2 tests): 60%
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Criteria for qualifying for the Examination:
To qualify for the exam, a student must obtain a minimum of 40% in the Continuous Assessment.

Criteria for passing the module
To pass this course a student should obtain a minimum exam mark of 40% and average of 50% from both the Continuous Assessment and
Examination.

Learning and Teaching Enhancement Strategies
. Internal and external moderation of examination papers and scripts.
. Peer-review of course outlines and teaching.
. Student evaluations.
. Regular review of course content.
. Effective and efficient supervision and monitoring of assignments, tests and examination.

Mechanisms that will be put in place to monitor student progress, evaluate course impact and effect improvement
. One-on-one consultations with students during consultation hours.
. Allocation of extra reading material where applicable.
. Implement a bi-semester course evaluation to be administered through a Google Survey.

Prescribed Learning Resources

1. Books

[1] Young, H.D. and Freedman, R.A. (2020), University Physics with Modern Physics (15™ ed.), Pearson, ISBN-13: 978-1-292-31473-0,
eTextbook ISBN-13: 978-1-292-31481-5

[2] Singh J. (2004) Modern Physics for Engineers, WILEY-VCH Verlag GmbH and Co. KGaA, Weinheim, Germany.

[3] Giancoli, D. C. (2016) Physics Principles with Applications, Pearson Education Limited, Harlow, United Kingdom.

Issue Date: September 2023

Next Revision: September 2028

Module Title: PHYSICS FOR ENGINEERS SUPPORT Il
Module Code 13422PS

NQF Level 4

Notional Hours 0

Contact Hours 2 Lectures + 1 Tutorials or 1 Practical session / Week
Additional learning requirements None

NQF Credits 0

(Co-requisites) /Pre-requisites Entry requirements

Semester Offered 2

Module Purpose
To provide an algebra-based college physics course, designed to provide essential knowledge in Physics for either life sciences or function
as a precursor to a full-fledged university physics course. This course focuses on Electricity and Magnetism, Optics and Radioactivity

Overarching Learning Outcome
Solve problems in electricity and magnetism, optics, and radioactivity.

Specific Learning outcomes

On completing the module students should be able to:

Discuss and solve basic problems on electric field and magnetic field.

Find currents and resistances in simple electric circuits.

Analyse DC and AC circuits involving capacitors, resistors, and inductors.

Resolve problems involving electromagnetic induction.

Solve simple problems in geometrical optics and nuclear physics.

Explain concepts pertaining to radioactivity and the effects of radiation.

Conduct simple experiments, tabulate and graph data and write practical reports.

NowuhkwhpR

Module Content
Electric charge and electric field; Electric Potential; Electric Currents; DC Circuits; Magnetism; Electromagnetic induction; Electromagnetic
waves; Geometric optics; Light; Radioactivity; Effec