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A. NOTE

This Faulty Yearbook is valid for @alii7 Regulations and curricula may be amended without prior notice. General regulations and
information appear inGhaeral Information and Regulations Yearbook

Although the information contained in this Faculty Yearbook has been compiled as carefully and accuratélaras $erssible, Counci
accept no responsibility for any errors or omissions that mayoo@rsiffireserves the right to amend any regulation or condition
without prior notice.

The informatigncorrect up to 31 October.2017

The fact that particulars of a specific programmes, subjects or modules have been included in thitoEandtyn¥eassadly
mean that such programme, subjeatdale will be offered in @04y subsequent year.

This Faculty Yearbook should be read in conjunction with the General Information and Regulations Yearbook
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FACULTY PREAMBLE

The Faculty of Engineering and Information Technology is lodatsdEduheslo dos Santos Caofpthe University in Namibia in
Ongwediva north&tamibia. The Faculty enrolled its first 42 students in February 2009, but the r89mireFebachsd2Q16ith
abou0%of the students being femalesut 8% of the student population comes from the SADC region, outside thamoihiar

hand, théNamibian engineering students represent all the 14 regions TinéN&athity offers the degree of Bachelor of Science in
Engineering with Honours in eight engineering disciplmeegrdetprogrammes have been approved by thengi@pneeri of
Namibia and by the Namibia Qualifications Authority (NQA) and are registered in the National QualificatiosspFoéessiongt (NQF) a
Engineering Degrees with Honours at NQF Leve¢@.e€herogramnae offered in five acadenpartieents which have a mix of
Namibian and expatriate academic members of staff as well as Namibian administrative and suppdsttstafiy dristrEetmadtin

five phases. When all the phases are completed, about 1000 students wilidieestulying @&y given firhe.buildings currently
occupied consist of the Namibian Wing (Phase [) that houses the Mechanical Engineering Building and thexAdithimisidition Block,
Wing (Phase Il), which houses the Mining EngineerinthB@liinguter Engineering Building and the Information Resolinee Centre.
construction of the German Wing (Phase IIl), which will house the Departmegineirdivierstadl Engineerdogamenak in
December 2015 and is expected to be comgigiteadi7.

The 30 pionegraduates produced by the Faculty during the 2012 academic year consisted of Graduate Engineers in the following discipl
Civil Engineering, Computer Engineering, Electrical Engineering, Electronics EngineerigmedechaMeahliEmgical Engineering

and Mining Engineering. These Graduate Engineers have been evaluated by the Engineering Council of Nangisiteiidefound to be re
as Professional Engineers upon completion of their professional trairf@mibfathés2dduate Engineers, 23 are already employed in
Namibia and one was offered a job in Aagtzte (2016), the Faculty as produced d Tdipaafuate engineers in various engineering
disciplinementioned above, and including some wipedialized in Telecommunication EngiaedrimgElectronics and Computer
Engineerin®uring the 2016 academic year the Fac8Rfifed/ear students in various engineering disciplines.

Having successfully implemented the various Bacheloe ¢ESyiimeering) degree programmes, the Faculty launched the MSc Civil
Engineering degree prograbyneeurse warkJuly 2014. The MSc in Civil Engineering has three areas of specialization, namely: Structural
Engineering; Transport Engineering; Wateeiimgy Other MSc prograntimeurse work arader development include MSc in
Metallurgical Engineering and MSc in Water Resources Management.

In order to benchmark the engineering degree programmes internationally, the Faculty of Eorgiegienngeahddiogy has
established collaborations and exchange programmes with a number of international universities. Such progeardmseffcover student
exchange, joint research projects and curriculum development. International uniledvsitzs thigh cur Faculty are based in
Germany, Japan, China, Russia, Italy, South Africa, Thailand, Kenya and Nigeria. Funding for collaboraticsitieihinGienan Univer
area of civil engineering is generously provideDewstie GesellscHaftinternationale Zusammené@i&ixin 2012, 201a8nd

2015final year civil engineering students visited the University of Kaiserslautern in Germany on student exchenfjenint#2013, stude
University of Kaiserslautern visited the Fa&ndpyediva. During 2014, final year civil engineering students visited the University of Siegen
in Germany

| wish to thank the Government of Namibia, through the Ministry of Education and the National Planning @aotimoigdion for their ¢
support of thproject. | also wish to thank Professor Lazarus Hangula, the Vice Chancellor of the University of Namibia, who continue
support the growth of the Faculty and to bring on board new international partners from time to time. May |daisostlaauck the ma
benefactors who have made an impact at the Faculty financially and in kind. In particular, | wish to singi@flridiag fGiotrexinmen

very generous donation of US$12.3 million for Phase Il of the Faculty, the German Govgemeemiisfdotiation of Euros 13.0

million channelled via GIZ and KfW Development Bank, and NamPower, who in 2013 completed the construetidimaBdinstallation of
Station at the Ongwediva Engineering Campus worth about N$ 2 million. Maalgahdukstaathe members of the University
Management for their unwavering support, the Faculty Management Committee and the Academic, Administrdtiobthad Technical Staf
Faculty of Engineering and Information Technology for their hardewemkrea®duttent Body of the Faculty, for their commitment,
discipline and perseverance.

Dr. Petrina Tutumina Johannes
DEAN
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2017ACADEMIC YEAR: FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY

FIRST SEMESTER 2017

Wed 11 January

Mon 23 JainFri & Jan
Tue 24 January

Thu 26 Jarary

Fri 270anuary

Mon 3Q@anuary

Mon 30 January

Wed 01 Febary

Mon 20 March

Wed 22 March

Mon 27 kfch

Wed 19 April

Fri 12 May

Tue 16 May

Tue 30 May

Tue 30 May

Mon05 June

Fri 09 June

Wed 14une

Fri 16 June

Mon 19 JurieFri 23 June
Mon 26 Jund-ri 30 June
Mon 03 Julg Fri 07 July
Wed 12 July

Fril4July

University Opens for ZDAcademic Year

Online Registration: Senior Engineering Students

Academic staff members resume office duties

Orientation of First Year Engineering Students at Jose Eduardo Dos Santos Campus
Registration of First Year Engineering Students at Jose Eduardo Dos Santos Campus
Lectures commence for FIRST SEMESTER for all Engineering Students

Management Meeting: Faculty of Engineering & IT (9:00) (@g#&6d@mo)os
Commencement Meeting for all Staff and Students at 14h30 in the Auditorium

1st SEMESTER BREAK STARTS

Faculty Board Meeiirkaculty of Eng. & IT (Curriculum changes & new programmes) (09:00)
LECTURES RESUME AFTER 1ST SEMESTER BREAK

Management Meetirfepculty of Eng. & Info Tech (09:00) (Agenda closes 05 April)
Lectures end for FIRST SEMESTER for all Engineering Students

1st Semester Exams comm(@ereester | modules) all Engineering Students

1st Semester Exams end (Semester | modules) for Senior Engineering Students

End of FIRST SEMESTER for Senior Engineering students

Industrial Attachment commences farESeiieering Students (six weeks)

Regular Exams end (Semester | modules) for First Year Engineering Students

Faculty Management Meetifagulty of Eng. & Info Tech (09:00) (Agenda closes 31 May)
Faculty Board ofaxiners

Supplementary/Special and Winter Examinations for First Year Engineering Students
Industrial Attachment visits

UNAM Miear Recess

Faculty Board Meeitirigaculty of Eng. & IT (Examiners and Moderators) (09:00) (Agenda closes 28 June)
Industrial Attachment ends for Senior Engineering Students

SECOND SEMESTER 2017

Mon 17 July

Ma 17 July Fri 21 July
Fri 04 August

Tue 08 August

Mon 28 August

Mon 04 Sept.

Wed 04 October

Fri 27 October

Tue 31 October

Tue 1November

Mon 27 NdvFri 01 Dec
Thu 30 Nov

Fri 01 Dec

Thu 14 December 2017

2018ACADEMIC YEAR

10 January
22 January

Lectures commence for SECOND SEMESTER for all Engineering Students
Supplementary/Special and Winter Examination for Engineering Senior students
Faculty Board of Examiners

Industrial Day

2nd Semester BREAK starts

Lectures resume after 2mdeSeer Break

Faculty Management Meetiragulty of Eng. & Info Tech (09:00) (Agenda closes 20 Sept)
Lectures end for SECOND SEMESTER

Regular Exams commence (Sem. Il & Double modules)

Reglar Examinationsde(Sem. Il & Double modules)

Supplementary/Special and Summer Examinations for all affected students
Faculty Board of Examiners

End of SECOND SEMESTER

Academic Yeands and University closes (Until 10 January 2018)

University opens (2a@t8demic year)
Academic staff members resume office duties



B. DUE DATES FOR T2 ACADEMIC YEAR
()  GENERAL
Last day for appeals (Sem 2 & Double métge® Supp/Spec exams of Nov.2016).................... 20 Jan
Last day for application of retention of continuous assessment (CA) mark&
Last day for application for @XemptiQn(S)..........evieieeeeeeiiiiiiee ettt eere e e eenmm e 10 Feb
Last day for Late Registrat@af€e payabJe............cooiviiiiiiceeeeeiiie et eecm e 10 Feb
Last day for approval Of @XEMPONIS) .. ..c.iivriieereeee e ieitieeeeetre e e s eeesee s stbeeeessitbreee e s eessmnrreeeeaannes 10 Feb
Last day for approval of module(s) & qualification. Changes..........ceeeevieeiiiiiiiii e 10 Feb
Last day for recommendation of retention of continuous assessment mark and BydfaatittreExdm Feb
Last day for ppoval of retention of continuous assessment mark and PromotixaEisatidns Offidd Feb
[ o]0 T L] I = 1 ¢ PSSR Q3 Mar
Last day for change of offering types at Regional Centres (Semester. L modules).................... 28 Apr
Last day for Appeals (Semester 1 modules (RpdFp& Exams of June 2017)........cceevviceeeeee. 21 Jul
Last day to submit outstanding dOCUMENTALION. ............ccreeerireerieee st seemne e eeemen e 18 Aug
Last day to change offering types at Regional Centres (Semester.2. modules)......cccceevcveerrineen. 22 Sep
Last day to cancel enrol ment ééééécéééecbéprsemécceéééceceéécee
Lastdaytobumi t Theses and Dissertations for..exz@tnati onsééée
(i) CANCELLATIONS

Semester 1 modules

Last day to cancel Semester 1 modul es.égéeberercééeééé.

Semester 2 modules

Lastdaytonac el Semester 2 modul eséééééecéééeprébdS@éecéééecéésd.

Double module@ double module normally extends over one academic year)

Last day to cancel Doubl e modul esééééeecé@xSepééecééeeccéécé



(iii)

FINANCE

Semester 1 modules

Lastdaytnancel with 100 % creditééééééeééeéeccée@dMachééécééééééécé.

Last day to cancel with 50 % creditééébééddBhpriééééééééééeéeé

Semester 2 modules

Last day to cancel with 100 % creditéédéééblhdgutéééécéeéééecéeé

Lastdaytocancelwh 50 % credit ééééééeéeéééeéeéeeceécerecdlSepecece.

Double module double module normally extends over one academic year)

Last day to cancel with 100 % creditééecéeél8Rlachéécéecéecéecéecé

Last day to cancel with &&0éék cdedd déé.ed b eélBddupeé éééé

2017 ACADEMIC YEABNAM MAIN

SEMESTER 1

9 January
11 January
24 January
6 February
20 March
27 March
12 May

18 May

9 June

19 June

23 June

26 June

31 7 July

SECOND SEMESTER

17 July

28 August

4 September

13 October

19 October

9 November

20 November
24 November

14 December

10 January 2018
22 January 2018

Start of Summer School (until 27 January)
University Ope

Academic staff resumes office duties
Lectures commence for FIRST SEMESTER
First semester BREAK starts

Lectures resume after first semester break
Lectures end for FIRST SEMESTER
RegulaExaminations commence

Regular Examinations end
Special/Supplementary Examinations start
End of first semester

Start of Winter School (until 15 July)
Midyear Break

Lectues commence for SECOND SEMESTER
Second semester BREAK starts

Lectures resume after second semester break
Lectures end for SECOND SEMESTER
Regular Examinations commence

Regular Examinationd e
Special/Supplementary Examinations start
End of second semester

End of academic year

University opens (2018 academic year)
Academic staff resumes office

Xi



A. STRUCTURE AND PERSEINDF THE FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY

Al OFFICE OF THE DEAN

Dean Dr. Petrindohanne8Sc (Civil Eng), MSuvil Eng PhD (Civil Eng) (USA)
Tel: (+264 65) 232 4154
Secretaryo the Dean Ms Melinda Christiaan Tel: (+264 65)32 4002

Fax: (+264 65) 232 4069
Faculty Officer/Administratdvirs. Paulina N. Kashihakuriela (+264 65) 232 4004
Fax: (+264 65) 232 4085
Human Resources Officer Mrs. Jacqueline Nghidamwasta (+264 65) 232 4078

Campus Accountant Mrs. Erdss Tulonga Beata Tel: (+264 65) 232 4009

Systems Administrator Mr. Gerson Hailundu Tel: (+264 65) 232 4044

Deputy Dean Dr. Adedayo A. OgunmokurB.Sc. (Agr. Eng), (Ife), PhD (Agr. Eng) (Cranfield)
Tel: (+264 65) 232 4005

Examinations Officer Mrs. Tekla Ndevashiya Tel: (+264 65) 232 4107

Student Support Officer ~ Mrs. Lovisa Amon Tel: (+264 65) 232 4093

General enquiries regarding the Faculty of Engineering and Information Technology and qualifications dfifenédili®y the Faculty s
directedo:

The Faculty Officer
Faculty of Engineering and Information Technology
University of NamibiBngineer. Jose Eduardo Dos Sa@ampus

Nandjembo Mengela Street

Ongwediva
P. O. Box 3624 Ongwediva Namibia
Telephone: (+264 65) 232 4004 Fax: (+264 65) 2885 E-mailpnshivute@unam.na

Enquiries regarding specific subjects and departments should be addressed to relevant head of departme®Q)Tel: +26465 232 40


mailto:pnshivute@unam.na

A.2. ACADEMIC DEPARTMENTS

DEPARTMENT OF CIVIL AND ENVHRONMENGINEERING

Academic Programmes Bachelor of Science in Civil Engingtsimzurs)

DEPARTMENT OF COMPUTER AND ELECTRONICS ENGINEERING

Academic Programmes Bachelor of Science in Electronics and Computer E(idorerniay

DEPARTMENT OF ELHCAR ENGINEERING

Academic Programmes Bachelor of Science in Electrical Engiftéeriogrs)

DEPARTMENT OF MECHANICAL AND INDUSTRIAL ENGINEERING

Academic Programmes Bachelor of Science in Mechanical Engifiréming's)

DEPARTMENT OF MINING AND MBRBICAL ENGINEERING

Academic Programmes Bachelor of Science in Mining Engirfelermogirs)

Bachelor of Science in Metallurgical Eng(hkerings)

DEPARTMENT HDUSTRIAL AND WORKSHOP TRAINING




B. NATURE OF THE CURRICULUM OF BACHELOR OF SCIENIEERIESG

B.1. INTRODUCTION

In October 2008, the University Senate approved a curriculum for degrees of Bachelor of Science in Engieéghing, consisting of
programmes that cover the following disciplines: Civil Engineering, Computer EngineErng@eé&iacgtridalectronics
Engineering, Mechanical Engineering, Metallurgical Engineering, Mining Enbéteesmgnamdation Engineefingse

programmes were launched in February 2009 when the Faculty of Engineering and Informatiored éshficsibgyekenof

studentdn February 2012, the Faculty launched an additional pBagtaetonef Scienc&liectronics and Computer engineering.

Following the launch of the programmes, the Faculty submitted its curriculum to thiécdtiamébiau@oally (NQA) for
assessment towards registration on the National Qualifications Framework (NQF). ThéoNQrAtISatcad taim currisatesfy

the requirements for Professional Bachelor Degrees at N@F émyieke@ring dficdtions offered by the Faculty are registered on
the National Qualification Framework with the Namibian Qualification Authority.

The same curriculum was submitted to the Enginewiingf Gouth Africa for atdeskeview aimed at assessing wkiather
curriculum met the requirements of the Engi rséeneEngineegng.Counci |
The ECSA ddsb review concluded that the curriculum does meet the Standards of the Engineering Couhgil ©hlarhibia (EC

the degree programmes, namely BSc in Electronics Engineering was also submitted to the National Counc{NGH#yher Education
in Namibia for Pilot Accreditation. Whereas the NQA, ECSA and NCHE found the curriculum acceptthi¢ thedangeting mo
requirements, suggestions for further improvements were made. Meanwhile, the Faculty has entered into oddxbofation with a nu
German Universities, which have also suggested changes to the curriculum. In the lighowf alighgesiietsofdershe

Faculty decided to review all its programmes with the aim of producing a revised curriculum that would esdniuaky be accredit
Engineering Council of Namibia, National Council for Higher Education and Enirfewirty Sfrigaci

In 2016the Programme for Bachelor of Science in Metalbaigalfull (5 years) accreditation, while the Bachelor of Science in Civil
Engineering received conditional (3fye@af$CHE. Two more programmes namely Bach&aocefiisdlechanical Engineering

and Bachelor of Science in Electronics and Computer Engineering went through the accreditation exercise/hilith®ICHE in 2016,
remaining two programmes (Bachelor of Science in Electrical Engineering andeBaehaldlinoh@eingineering) are expected

to go through the accreditation process in 2017.

B.2. PURPOSE AND SUPPBRR THIS CURRICULUM

Thepurpose of this curriculuia to provide systematic univirsétyeducation and training towards the attainmeefinégexit

Level Learning Outcomes needed by the University of Namibia and recognized by Engineering ProfessionaleBbdfes for the attainn
the Degree of Bachelor of Science in Engineering (BSc in Engineering) in the following disngdirieg; CouihpEibeyi

Engineering; Electrical Engineering; Electronics Engineering; Mechanical Engineering; Metallurgical Engieegrigg; Mining Engin
Telecommunication Enginedfiegfronics and Compuwad in any other engineering discipline apnovéiche to time by

Senate.

This curriculum enjbylssupportirom 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 emgimeeliogy. ahitetsupport of GRN was
manifested in the initial investment of about N$150 million made by the Government towards constructionRiresedtablishment of
(Mechanical Engineering and Administration Buildings, Students Hostels, \figtdfaEldtg) abf Engineering and Information
Technology in Ongwediva Campus. The GRN will also fund the construdtiohtbé FHzesety (Electronics, Telecommunication

and Electrical Engineering Buildings). Local industry and private irdalgiuasphessed support for this curriculum and have
already made muitiilion dollar donations to the Faculty. In addition, local industry is working in partnership with the Faculty by provid
opportunities for engineering students to carry dat Atthustment during vacation time. A number of local industries have also
expressed wishes to carry out joint research with the Faculty.

Foreign governments have also expressed their support towards education and training of engineeranmpldathibia. For ex
Government of India donated US$12.3 million towards the construction of Phase Il of the Faculty (Mining Engineering, Com
Engineering and Library Buildings). The Federal Republic of Germany, on the other hand, has donatedaElsgo 13 million tow
construction and equipping of PHaxfethe Faculty (Civil and Environmental Engineering Buildings). A number of international
universities have signed memoranda of understanding with the University of Namibia to support trainirgexebaags, academi
student exchange and staff development at the Faculty of Engineering and Information Technology.

B.3. ESSENTIAL CURRICUIRBDUIREMENTS

The curriculum for the degrees of Bachelor of Science in Engineering coBsigiseefriad®¥sa19BPEN)Ius four years of
Engineering training spread over 8 semesters:EflginBeeing Year consists of basic sciences and mathematics modules that are
meant for students who enter the University after obtaining the National Senior Secondag) GeiEa@: I6N8l (IGCSE

level), or the NS8devel Ceitiite (HIGCSE Certificatejvithtweak grades in Mathematics and Physical Science. Subjects in the
Preengineering Year (Year Zero) include Mathematics, Physics, Chemistry, Statistieata@lsdof#Emtaneering. The Pre

3



Engineering Year also includes the University of Namibia core modules of English Communication and SAmhdskilis, English for
Purposes, Computer Literacy and Contemporary Social Issues.

The First Year of Enginedd§BENG3 common to all engineering disciplines and is the entry point for students who completed
secondary school and obtained the National Senior Secondary Certificate (NMEB@}IHNSSSEE level) and obtained grades 1

or 2 in Mathematics &fysical Science and grade 3 or better in English. Common subjects in the First Year of Engineering includ
English for Academic Purposes, Contemporary Social Issues, Physics, Chemistry, Workshop Training, Engineering Mathem
Engineering Mechanicstelals Science, Engineering Drawing, Fundamentals of Engineering, Computing Fundamentals and
Fundamentals of Electrical Engineering.

In addition to having a common First Year, some common subjects have been incorporated in the Seconith bederaioEngineering
share resources and eliminate duplication. Almost all subjects in the Third Year and Fourth Year of Engisetifig. dne disciplin
order to provide handsexperience, all students are required to undertake Industrial Attgctimaesgndesiier breaks of the
Second, Third and Fourth Year of Engineeri

B.4. REQUIREMENTS FORREDITATION
B.4.1. NQF CREDITS

The 8 semesters of the Bachelor of Science degree in Engineering have been structured using the UNAM dsbyieg format, while sat
accrditation requirements of the Namibia Qualifications Authority (NQA), the Engineering Council of Namibia (B@N) and the Engine
Council of South Africa (ECSA) for a total of at least 560 N@Q& &raditmmum specified knowledge area conteat. NQE tot

Credits are accumulated from Levels 5 to 8.

ECSA and ECN have adopted the South African Qualifications Authority (SAQA) standards, which reqtiimee a four year full
professional degree programme to have580edQF Credit®ne credit is ediol0 notional hoursA Notional Hour is made up

of Delivery Timéteaching time) plusarning Timéndividual private time in the learning process). For courses consisting of mainly
lecturers, tutorials and laboratory work, 1 contact hour 8 egtiahabhours 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 wp aff 18l weeks, made
weeks of lectures and 2 weeks of examinations. 8abjtassified 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 lecture per week) plusestioiass or practical

In this curriculum, a full module carisisliscture 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 emaldl@ontacn addit

hour. The dediry time for a full module is therefore 5 hours per week. Since for every one hour delivery time theradgs one hour of leart
the number of notional hours per week is ten. As stated above, 10 notional hours are equivalent to 1 treddulEheaefsre, a ful

1 credit per week or 14 credits oveweek4dsemester. In addition, during the calculation of credits, the time spent on continuous
assessment and examinations must also be includedhdbedkessination plus continuous assessanfiik fioodule translates

into an additional 2 creuiissemester. Therefofallamoduleconsists df6 credits per semestekhalf moduleconsists &

credits per semester



B.4.2. KNOWLEDGE AREA CONITE

The minimum credits with@specified Knowledgeas 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,
sciences, engineering principles, engineeringhdesygithasis, computing and IT as well as some complementary and discretionary
studies. In particular, the combined content of engineering principles, engineering design and synthesis andvEll as computing
should be at least 50% of the overalllanrric

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 DESISND SYNTHESIS 72 13
COMPLEMENTARY STUDIES 56 10
SUBTOTAL (MINIMUM) 420 75
DISCRETIONARY (FOR REALLOCATMAX) 140 25
TOTAL 560 100

Complementary Studiemnsist of those disciplines outside of engineering sciences, basic sciences andhichthamatics,
essential to the practice of engineering and help broaden the student's perspective in the humanities ansl soafdingriences, th
the student to understand the world in which engineering is practised. Such studies includesznenbpricsjptemagpact of
technology on society, effective communication, labour laws, laws of contracts etc.

Discretionary studie®n the other hand, are made up of optional studies taken from engineering principles, which assist students
understantheir disciplines better. For example, students of mechanical engineering may choose to study principles of electri
machines because they will need to use such machines in their mechanical designs.



B.4.3. EXIT LEVEL OUTCOMES

The curriculum for the dedrBachelor of Science in Engineering prepares candidates for future registration as Professional Engineer
by the Engineering Council of Namibia (ECN). In order for an engineering curriculum to adequately prepaatoa person for regist
Profession&ingineer, certain competenciesitocevel Outcomémve been defined by the Engineering Council of Narkibia (ECN)

(and also by the Engineering Council of South Africa (ECSA)). The required Exit Level Outcomes are as follows:

1. PROBLEM SOLVING
Idenfly, 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 engineerigiy to solve comp
engineering problems.

3. ENGINEERING DESIGN

Perform creative, procedural angrocedural design and synthesis of components, systems, engineering works, products
Oor processes.

4, INVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS
Demonstrate competendermulate 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 informa
techntogy.

6. PROFESSIONAL AND TECHNICAL COMMUNICATION

Demonstrate competence to communicate effectively, both orally and in writing, with engineering audiences the communi
large.

7. SUSTAINABILITY AND IMPACT OF ENGINEERING ACTIVITY

Demonstrate critiemlareness of the sustainability and impact of engineering activity on the social, industrial and physica
environment.

8. INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Demonstrate competence to work effectively as an individual, in teamscapitheryretigionments.
9. INDEPENDENT LEARNING ABILITY

Demonstrate competence to engage in independent learning-denaigpaddiarning skills.
10. ENGINEERING PROFESSIONALISM

Demonstrate critical awareness of the need to act profegsathi@iéflyand to exercise judgment and take responsibility
within own limits of competence.

11. ENGINEERING MANAGEMENT
Demonstrate knowledge and understanding of enginesgamgenaprinciples and economic decision making.

1 ECN (2007%tandards for Professional Bachelor Degrees in Engiivetiroek: pg85
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C. REGULATIONS AND CURRIBUEORMAT

The regulations outlined in this curriculum should be read in conjunGémenaltinfbemation and RegulatiBnsspectusof
the University of Namibia.

C.1. DEGREE NAMES AND ESD

The Faculty of Engineering and Information Technoltigy laily min, offer courses that lead to the award of the following degrees
plus any others that may be approved by Senate from time to time.

Bachelor of Science in Civil Engineering (Honours) (19BCVE)
Bachelor of Science in Computer Engineemugs)Ho (19BCME)
Bachelor of Science in Electrical Engineering (Honours) (19BECE)
Bachelor of Science in Electronics Engineering (Honours) (19BETE)
Bachelor of Science in Electronics and Computer Engineering (Honours) (19BCER

Bachtor of Science in Mechanical Engineering (Honours) (19BMEE)
Bachelor of Science in Metallurgical Engineering (Honours) (19BMLE)
Bachelor of Science in Mining Engineering (Honours) (19BMNE)
Bachelor of Science in Telecommunicatieefirgy{Honours) (19BTCE)
Bachelor of Science in Biomedical Engineering (Honours) (19BBME)
Bachelor of Science in Chemical Engineering (Honours) (19BCHE)
Bachelor of Science in Electrical Power Engineering (Honours) (19BEPE)
Badelor of Science in Industrial Engineering (Honours) (19BINE)

C.2. PROGRAMMES ON OFFERDT

0] Bachelor of Scienc€ivil Engineerifidonours) (19BCVE)
(i) Bachelor of Scienc&lectrical EngineerfHgnours) (19BECE)
(i) Bachelor of Science @ctbnics and Computer Engineering (Honours) (19BCEE)
(iv) Bachelor of Scienc#igchanical Enginee(tignours) (19BMEE)
(v) Bachelor of Scienc#igtallurgical Engineeftignours) (19BMLE)
(vi) Bachelor of Scienc#lining Engineeriitpnours) (19BMNE)

C.3. ADMISSION REQUIREMEN
C.3.1. GENERAL REQUIREMENTS

To register in the Bachelor of Science in Engineering degree programme, a candidate must hold a valid Natjonal Senior Seco
Certificate (NSSC) at N&8Evel (IGCSE level) or NS®vel (HIGCSEdBwith passes in at least five subjects, which add up to

at least 25 points, calculated using the specified UNAM scale. Equivalent qualifications are acceptable.e€hied-andity of Engin
Information Technology may administer an entrance thsisslenm@aces are scarce.

C.3.2. MINIMUM ENTRY INREENGINEERING YE&RIBPEN)

The minimum entry requirements for admission irémgfirecrang Year are as follows:

(@ At | Boassty mab ofil i n CoMastyhnebmoalt iicrs PRanydsiCic ssly mdoil e n cneBoMast yhnelbalt |i ecess
Physical Sci et egy mipd lu si rO Iévdl (CICIBEEVdl)otaquUFEedtCualibication,

(b) A sc@d ei mfMdt hemat i cs 3anrMdthematicsRdimhyPhyisiat Scienced plius a score of 4 av better in
English at NS$Clevel (HIGCSE) or equivalent qualification. If English was not taken at&NESCl east a fACO sy
at NSS@ level will be requiid,

(c) AtleasP7 pointdn five subjectsandiméeng t he above requirements MDosyMbohemat |
English at NSSTlevel (IGCSE level) or equivalent qualification.

(d) Students doing the UNAM Foundation Programme are eligible for admiEsigindatingréearoyided they meet the
minimum entry requirements.

(e) Admission to the Faculty of Engineering and Information Technology through Mature Age Mode is possible only with those
possess valid Grade 12 Certificates.



C.3.3. MINIMUM ENTRY INHEFIRST YEAR OF BENEIRING=19BENG)

The minimum entry requirements for admissioRiistorthar of Engineeriage as follows:

(@) (a) Successful completion of th&mRgmeering Programone,

(b) A score of 2 or better in Mathematics and Physical Science and abstteeinfEngtish at N$SlEvel (HIGSCE level) or
equivalent qualifications. If English was not taked-at NSB@ e | CO asty nibeod s ti n® I&fl will be sehuireal,t NS SC
or

(c) At leasB0 pointsn five subjects and meeting the abovenregnies f or Mat hemati c® agdbBhys$inc.
English at NSSTlevel (IGCSE level) or equivalent qualification.

(d) Students who have completed the First Year of Science at UNAM with passes in Physics, Chemistry and in all Mathematics
Statistics modules maybe admitted toCd hsey nrhiorlsti mMOeEmrg loifs hE
level. This criterion will only be applied when there is capacity to admit.

Note: A Science student who has-adni&sion imtthe Faculty of Science does not qualify for admission into the Faculty of
Engineering and Information Technology.

C.4. PROGRESSION

Qualified NSST level candidates must join tRerigieeering Year and should normally complete this year successtully within
academic years before they can be admitted to the First Year of Engineering. StudeniSngieefilnté’ Bae may register for

B.Sc. (Science) or in any other programmed S8IGcandidates who join the First year of Engineeriingnalisebiby| will be

required to do the prescribed University Core Modules, in addition to the other specified modules in theeFimgt Year of Engine
Prospective candidates should noteetb@igrthe minimum entry requirements does not necaseaigngasion, as this

depends on places available.

C.5. DURATION OF STUDY

The minimum duration for the Bachelor of Science (Engineering) degree programme is four (4) years. For strelénts who require m
due to ill health or slow progression, the Bd@akce (Engineering) degree programme must be completed within six (6) years of
fulkime study for those who begin at Year 1 of Engineering or eight (8) years for those wéodieegningth Pre

C.6. EXEMPTIONS

UNAMwill give exemptions for equivaledules 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 exemptBanenddntmendton and
RegulatiorRrospectus of theugnsity.

C.7. EXAMINATION REGUIONS

For detailed examination and promotion rthetlsee v eQerseialtinfodnation and RegulatiBrespectus

(i) For assessment purposes, all modules shall normally carry a component of Continuous AssessEwarharadibmiversity

(i) Continuous Assessment (CA) shall normally @ireas®fWritten Tests plus Assignments and/or Lab. Repbe<CA
Mark shall be made up086Written Tests adl%Assignments and/or Lab Reports.

(i) A candidate will be eligible t® aitniversity Examination (UE) in a given module only if he/she has obtained the required
Continuous Assessment MarkleAs#0%in that module.

(iv) University Examinations will normally be administered at the end of the semedtdar \Waeténflock teaching) is
used, examinations may be administered immediately after the completion of teaching.

(v) Full modules (16 credits) and-geeéer modules (12 credits) shalBhaueexamination papers. Half modules (8 credits)
shall normally ha&&4our examination papers.

(vi) The Final Examination Mark shall be ma88%garfitinuous Assessments@idUniversity Examination, with the exception
of certain Computer Science modules, where the Final Mark i$§0%08 apd0%UE.

(vii) Certain moduleg 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 Examiriién Mark is

(ix) The minimum Continous Assessment for examinatioodbéesethrwvhiem Exit Level Outcosis assessethrough the
Continous Assessmmll be 50%inimunto sit for the examinaiioarder fullful the requirements of the Engineering Council
of Namibia.

(x) The suiminimum examination mark for examination based modules iExithietvel Outcome is assessed through the
University Examination shall be 50% minimum in order fullful the requirements of the Engineering Council of Namibia.



(xi) or a sulmminimum passing mark of 50% in the University Examination in ordeuifaithdrttseafetipe Engineering Council
of Namibia.

(xii) The minimum passing mark for 100% Continous Assessment modules in which ELO are assesed shall be 60% in order to fullf
requiremnts of the Engineering Council of Namibia

C.8. ACADEMIC ADVANCEMRNLES
C.8.1. PREENGINEERING TO FIRERAR OF ENGINEERING

(&) A student should normally pasdamentals of Engineeringlatite Science, Mathematics and Statistics courses within one
academic year in order to proceed to the First Year of Engineering. Failece Woivesaggx€oding Fundamentals of
Engineeringpn be carried forward to the First Year of Engineering. Those who do not qualify will be allowed to repeat only or
provided they have passed at least 50% of the prescribed courses.

(b) Students who repdet PreEngineering Year should normally pass all the prescribed courses (including University core courses)
by the end of the repeat year-&frigiaeering in order to proceed to the First Year of Engineering.

C.8.2. FIRST YEAR TO SECOMIAR OF ENGINEERING

1. Badelor of Science in Civil Engineering (Honours)

A student must have passed at least 102 &i#ditshe total 152 Credit in Year 1). If any of the failed courseqlissadPia a
Second Year course, then the candidate cannot registiactedtBeednd Year course until thegBisite is passed.

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

A student must have passed at least 102 Credits (67% of the total 152 Credit in Year 1). If any of thecfedlqdisioeifeesiis a Pr
Second Year course, then the candidate cannot register for the affected Second Year coegsesitets thasBes.

3. Bachelor of Science in Electrical Engineering (Honours)

A student must have passed at least 102 Creditth&ittalaf52 Credit in Year 1). If any of the failed coursesjissit®fer a
Second Year course, then the candidate cannot register for the affected Second Year coegsesitats thasBes!.

4.  Bachelor of Science in Mechanical EngimgékHonours)

A student must have passed at least 102 Credits (67% of the total 152 Credit in Year 1). If any of thedadqdisibefeesis a Pr
Second Year course, then the candidate cannot register for the affected Second Ye#&recengsesitats thassed.

5.  Bachelor of Science in Metallurgical Engineering (Honours)

A student must have passed at least 102 Credits (67% of the total 152 Credit in Year 1). If any of thecfedlqdisibaifeesis a Pr
Second Year course, thendhdidate cannot register for the affected Second Year courseraqtiigtie Brpassed.
6. Bachelor of Science in Mining Engineering (Honours)

A student must have passed at least 102 Credits (67% of the total 152 Credit in Year Il fanged tha f@eguisite for a
Second Year course, then the candidate cannot register for the affected Second Year cregsésitats thesBes!.

C.8.3. SECOND YEAR TO THYRIAR OF ENGINEERING

1. Bachelor of Science in Civil Engineering (Honours)

Astudenmusthave passed all 152 credits prescribed in the First Year. In addition, the student must have passed at least 118 credit
Year 2 (78% of the total 152 credits in Year 2) to be able to register for Third Year courses. IfuaagistlaeFeigaisite
for a Third Year course, then the candidate cannot register for the affected Third Year cregsésiiatis thesBes!.

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

A studermusthave passed &b2 credits prescribed in the First Year. In addition, the student must have passed at least 112 credits o
Year 2 (78% of the total 144 credits in Year 2) to be able to register for Third Year courses. If any &f theriediguisiteirses i
for arhird Year course, then the candidate cannot register for the affected Third Year cowgeisitdiishzaBsed.

3. Bachelor of Science in Electrical Engineering (Honours)



A studermusthave passed all 152 credits prescribed in the Hinsad@ition, the student must have passed at least 118 credits of
Year 2 (78% of the total 152 credits in Year 2) to be able to register for Third Year courses. If any of sherisgigaisitrirses i
for a Third Year course, then the candmtateregister for the affected Third Year course untighisiirés passed.

4. Bachelor of Science in Mechanical Engineering (Honours)

A studermusthave passed ab2credits prescribed in the First Year. In addition, the student must ableagksZmredits of
Year 2 (78% of the total 144 credits in Year 2) to be able to register for Third Year courses. If any &f theriedlgdisitrirses i
for a Third Year course, then the candidate cannot register for the affeatedrSaiwhtiehe Pegjuisite is passed.

5. Bachelor of Science in Metallurgical Engineering (Honours)

A student must have passed all 152 credits prescribed in the First Year. In addition, the student must he¥eneaiseof at least 1
Year 2 (78%f the total 144 credits in Year 2) to be able to register for Third Year courses. If any of the failegodgitses is a Pre
for a Third Year course, then the candidate cannot register for the affected Third Year coegsesitats thastre

6. Bachelor of Science in Mining Engineering (Honours)

A studennusthave passed &b2credits prescribed in the First Year. In addition, the student must have fa3Serdditderst
Year 2 (78% of the total 140 credits in Year 2)toobegilster for Third Year courses. If any of the failed coursesuisitePre
for a Third Year course, then the candidate cannot register for the affected Third Year coegsesitats thasBes.
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C.8.4. THIRD YEAR TO FOUREAR OF ENGINERRI

1. Bachelor of Science in Civil Engineering (Honours)

A studennusthave passed all 152 credits prescribed in the Second Year. In addition, the student must have passed at least 108 cre
of Year 3 (78% of the total 140 credits in Year 3) to begaée for Fourth Year courses. If any of the failed courses is a Pre
requisite for a Fourth Year course, then the candidate cannot register for the affected Fourth Yearequisitelintpabsdeie

2. Bachelor of Science in Electronics andn@oter Engineering (Honours)

A studennusthave passed all 144 credits prescribed in the Second Year. In addition, the student must have passed at least 115 cre
of Year 3 (78% of the total 148 credits in Year 3) to be able to register foaokmash [Veay of the failed courses is a Pre
requisite for a Fourth Year course, then the candidate cannot register for the affected Fouttth¥ €agequisitelintpassed.

3. Bachelor of Science in Electrical Engineering (Honours)

A studemusthave passed all 152 credits prescribed in the Second Year. In addition, the student must have passed at least 108 cre
of Year 3 (78% of the total 140 credits in Year 3) to be able to register for Fourth Year courses. If amg &f dheréailed cours
requisite for a Fourth Year course, then the candidate cannot register for the affected Fouttthy €aeequisitelintpassed.

4. Bachelor of Science in Mechanical Engineering (Honours)

A studennusthave passed &#4credits presbed in the Second Year. In addition, the student must have pas$@draditast
of Year 3 (78% of the total 144 credits in Year 3) to be able to register for Fourth Year courses. If amg id théfailed cours
requisite for a Fourth Yeansepthen the candidate cannot register for the affected Fourth Year coursequigitéhie Passed.

5. Bachelor of Science in Metallurgical Engineering (Honours)
A studennusthave passed &ll4credits prescribed in the Second Year. In, ddelistrdent must have passed at 1dastdits

of Year 3 (78% of the total 148 credits in Year 3) to be able to register for Fourth Year courses. If amg id théfailed cours
requisite for a Fourth Year course, then the candidate ¢anfattregiffected Fourth Year course untiteheiBite is passed.

6. Bachelor of Science in Mining Engineering (Honours)

A studennusthave passed &lOcredits prescribed in the Second Year. In addition, the student must have pa8sextias least
of Year 3 (78% of the total 152 credits in Year 3) to be able to register for Fourth Year courses. If amg id théfailed cours
requisite for a Fourth Year course, then the candidate cannot register for the affected Fouittth¥ €reequisiéelintpassed

C.9. MAXIMUM NUMBER OEDRS PER YEAR

1. Bachelor of Science in Civil Engineering (Honours)

First year: 152 credits

Second year: 186 credits (152 creditsecond year plus 34 credits of first year)

Third Year: 174 credits (@4reditsf third year plus 34 Credits of second year)

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

Fifth Year: 112 credits (80% of 140 Year 4 crieflitshose who do not complete in 4 years.

2. Bachelor of Scienda Electronics and Computer Engineering (Honours)

First yearl52 credits
Second year: 178 credits (144 creditsecond year plus 34 Credits of first year)

Third Year: 180 credits (148 creditthird year plus 32 Credits of second year)
Fourth Year 174 credits (140 creditfourth year plus 34 Credits of third year)
Fifth Year: 112 credits (80% of 140 Year 4 creflitshhose who do not complete in 4 years.
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3. Bachelor of Science in Electrical Engineering (Honours)
First yearl52 credits

Secaod year: 186 credits (152 creditsecond year plus 34 Credits of first year)

Third Year: 174 credits (140 crediftthird year plus 34 Credits of second year)

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

Fifth Yar: 112 credits (80% of 140 Year 4 crieflitshhose who do not complete in 4 years.

4. Bachelor of Science in Mechanical Engineering (Honours)

First yearl52 credits
Second year: 178 credits (144 credftsecond year plus 34 Credits for first year)

Third Year: 176 credits (144 creditthird year plus 32 Credits for second year)
Fourth Year: 176 credits (144 creditiourth year plus 32 Credits for third year)
FifthYear: 114 credits (80% of 144 Year 4 crefiitshhose who do not compledeyars.

5. Bachelor of Science in Metallurgical Engineering (Honours)

First yearl52 credits
Second year: 178 credits (144 creditsecond year plus 34 Credits for first year)

Third Year: 180 credits (148 creditthird year plus 32 Credits for sgeand
Fourth Year: 174 credits (140 creditiourth year plus 34 Credits for third year)
Fifth Year: 112 credits (80% of 140 Year 4 crieflitshhose who do not complete in 4 years.

6. Bachelor of Science in Mining Engineering (Honours)

First yearl52credits

Second year: 174 credits (140 creditsecond year plus 34 Credits for first year)

Third Year: 184 credits (152 creditthird year plus 32 Credits for second year)

Fourth Year: 174 credits (140 creditiourth year plus 34 Creditsribyéar)

FifthYear: 112 credits (80% of 140 Year 4 crieflitshhose who do not complete in 4 years.

C.10. MINIMUM REQUIREMERJR READMISSION

1. Bachelor of Science in Civil Engineering (Honours)

A student will not bedenitted into the Faculty of Ergigeand IT if he/she has not earned:

o] At leasbOcredits by the end of the first year (83%astotal credits in Year 1).
o] At leas120credits ofear X80% of Year 1) ppxredits of ear Z40% of Year 2) by the end of the second year.

o] All152prescribed Year 1 credits plus alRsedits of Year 2 (80% of Year 2) plus 86 tzadits of Year 3 (40% of
Year 3) by the end of the third year.

o] All152prescribed Year 1 credits pldd2firescribed Year 2 credits hl2eredits of éar 3 (80% of Year 3) gRis
credits of Year 4 (20% of Year 4) by the end of the fourth year.

o] All152prescribed Year 1 credits plas2irescribed Year 2 credits plad@rescribed Year 3 credits plus aBfeast
credits of Year@D@wf Year by the end of the fifth year.
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2. Bachelor of Science in Electronics and Computer Engineering (Honours)

A student will not badenitted into the Faculty of Engineering and IT if he/she has not earned:

(0]
(0]
(0]

At leasbOcredits by the end of the first yesag@B3%0f total credits in Year 1).

At leas120credits ofear X80% of Year 1) phi8credits of ear 240% of Year 2) by the end of the second year.
All152prescribed Year 1 credits plus afl lefrsedits of Year 2 (80% of Year 2) plug 88tzadits of Year 3 (40% of
Year 3) by the end of the third year.

All152prescribed Year 1 credits pldgiéfirescribed Year 2 credits Hl@gredits of Year 3 (80% of Year 3}&lus
credits of Year 4 (20% of Year 4) by the end of the fourth year

All152prescribed Year 1 credits plaS2rescribed Year 2 credits plad@prescribed Year 3 credits plus aBfast
credits of Year@D¢wof Year 4) by the end of the fifth year.

3. Bachelor of Science in Electrical Engineering (Honours)

A stident will not bea@mitted into the Faculty of Engineering and IT if he/she has not earned:

0
(¢}
0

At leasbOcredits by the end of the first year (83%astotal credits in Year 1).

At leas120credits of ear 180% of Year 1) pligsredits ofea 2(40% of Year 2) by the end of the second year.
All152prescribed Year 1 credits plus alRsedits of Year 2 (80% of Year 2) plus 86 tzadits of Year 8)¢oof
Year 3) by the end of the third year.

All152prescribed Year 1 credits gdld$2prescribed Year 2 credits H@sredits of Year 3 (80% of Year 32&lus
credits of Year 4 (20% of Year 4) by the end of the fourth year.

All152prescribed Year 1 credits pld$2prescribed Year 2 credits plad@rescribed Year i@dits plus at led@zt
credits of Year@D@wf Year 4) by the end of the fifth year.

4. Bachelor of Science in Mechanical Engineering (Honours)

A student will not bedenitted into the Faculty of Engineering and IT if he/she has not earned:

0
(¢}
0

At leasbOcredits by the end of the first year (at least 33% of total credits in Year 1).

At leas120credits of ear 180% of Year 1) phi8credits of ear Z40% of Year 2) by the end of the second year.
All152prescribed Year 1 credits plus alletsedis of Year 2 (80% of Year 2) plus &8eastlits of Year 3 (40% of
Year 3) by the end of the third year.

All152prescribed Year 1 credits plugi4tirescribed Year 2 credits Hdsredits of Year 3 (80% of Year 32&lus
credits of Year 4 (20P¥ear 4) by the end of the fourth year.

All152prescribed Year 1 credits plas2irescribed Year 2 credits plad@drescribed Year 3 credits plus aB&ast
credits of Year@D@wf Year 4) by the end of the fifth year.

5. Bachelor of Scienda Metallurgical Engineering (Honours)

A student will not bedenitted into the Faculty of Engineering and IT if he/she has not earned:

(0]
(o]
(0]

At leasbOcredits by the end of the first year (at least 33% of total credits in Year 1).

At leas120credits ofear 1(80% of Year 1) pii8credits of ear 240% of Year 2) by the end of the second year.
All152prescribed Year 1 credits plus afl letrsedits of Year 2 (80% of Year 2) plus B88teadits of Year 3 (40% of
Year 3) by the end of the tead y

All152prescribed Year 1 credits plug4tirescribed Year 2 credits H@gredits of Year 3 (80% of Year 32&lus
credits of Year 4 (20% of Year 4) by the end of the fourth year.

All152prescribed Year 1 credits plas2irescribed Ye2rcredits plus &40prescribed Year 3 credits plus aBfeast
credits of Year@D@wf Year 4) by the end of the fifth year.
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6. Bachelor of Science in Mining Engineering (Honours)

A student will not badenitted into the Faculty of Engineerindf fuedsiie has not earned:

(¢}
0
(¢}

At leasbOcredits by the end of the first year (at least 33% of total credits in Year 1).

At leas120credits of ear 180% of Year 1) phigeredits ofear 240% of Year 2) by the end of the second year.
All152prescribe Year 1 credits plus at [Ed2¢redits of Year 2 (80% of Year 2) plus @0 tzadtts of Year 3 (40% of
Year 3) by the end of the third year.

All152prescribed Year 1 credits pldgi@trescribed Year 2 credits 0sredits of Year 3 (80P ear 3) pluz3
credits of Year 4 (20% of Year 4) by the end of the fourth year.

All152prescribed Year 1 credits plas2irescribed Year 2 credits plad@drescribed Year 3 credits plus aBeast
credits of Year@D@wf Year 4) by the aridhe fifth year.
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C.11. CRITERIA FOR GRADION

A student can graduate with the degehefor of Science in Engineering (Hondaugsyiven discipline only if he/she has earned
the 584 NQF Credifmescribed in the curriculum and has successfdtgdaihtbree Industrial Attachmesgssions. The
specified minimum NQF Credits include 34 Credits of Research and 34 Credits of Design Project during Semester 8 of study.

D. CURRICULUM COMPILATION

The curriculum for the degree of Bachelor of Sciemeeimgiigionours) is made up of the following components:

D.1. PREENGINEERING YEARAREERO) 19BPEN

UNIVERSITY CORE:

ULCE351Bnglish Communication and Study Skills
ULEA3518nglish for Academic Purposes
UCSI358Contemporary Social Issues
UCLC3508omputer Literacy

FACULTY CORE:

All modules specified in the approved curriculum

D.2. YEAR 1 OF ENGINEERIN 19BENG

Common to all Engineering Disciplines

FACULTY CORE:

All Year 1 modules specified in the approved curriculum
TEGA3590Workshop &cetice

D.3. YEAR 2 OF ENGINEER(N 19BETE; 19BEQEBCEE; 19BTCE 19BMEOBMNE; 19BMLEBCME, 19BCVE)

FACULTY CORE:

TEGT367&Engineering Mathematics 1l

TEGT3641 Engineering Mechanics I

TCME362Computer Science for Engineers

TEGT3661 Computer Aidedimyaw

EGS3698$tatistics for Engineers

TEGT367Engineering Mathematics 1V

TEGT360mdustrial Attachment | (six weeks in June/July or in December/January)

DISCIPLINE SPECIFIC MODULES

All modules specified in the approved curriculum for a given ésgjpieering d

D.4. YEAR 3 OF ENGINEERIN

FACULTY CORE:

TEGT376Bundamentals of Economics

TEGT374Bntrepreneurship

TEGR376Experimental and Research Methods

TEGT370mdustrial Attachmergid veeks in June/July or in December/January)

DISCIPLINE SPECIFIC MOES

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

D.5. YEAR 4 OF ENGINEERIN

TEGT380mdustrial Attachmensik Weeks in June/July or in December/January)
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FACULTY CORE:

TEGT382%ociety and the Engineer
TEGM386Rroject 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-thguipiiae and edl pre
requisites requirements.
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E. CODE STRUCTURE AND ABBREVIATIONS

The code structure employed in this curriculum is as follows:
[TEGT, TMEE, TCEE, TCME, TETE, TTCE et&.3][3Iyb or half] [1 or 2]

T First Letter T represents tbalfjaof Engineering and Information
Technology

S First Letter S represents the Faculty of Science

EGT Faculty Core Modules

MEE, CEE, CME, E Ergineervd Esciplife Céter CAd@$E €

3 Bachelor Degree Programme

5-8 NQF Levs

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

lor2 Semester

Abbreviations

FEIT Faculty of Engineering and Informationldgghn

L Lecture
T Tutorial
PS Practical Session or Laboratory Session

TEG_ Engineering and Technology course codes
TCV_  Civil Engineering course codes

TCM_ Computer Engineering course codes
TEC_ Electrical Engineering course codes

TET_  Electronics Enginieg course codes

TCE Electronics and computer course codes
TME_ Mechanical Engineering course codes
TML_  Metallurgical Engineering course codes
TMN_  Mining Engineering course codes

TTC_  Telecommunication Engineering course codes
SMAT Mathematics coursde®

SPHY Physics course codes

SCHM Chemistry course codes

U University core modules

17



F. MODULES FOR THE RESINEERING YEAR (YEAR ZERO)

F.1. NATURE OF PRERGINEERING YEARYBPEN) (NSS@ ENTRY LEVEL)

Eligible candidates will be admitted intergjiterering 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 foamcademic Purpose
Contemporary Social Issues. Onssfidceompletion of the-dpigineering Year, students will be admitted into the First Year of
Bachelor of Science in Engineering.

F.2. FORMAT OF PEIRNIGINEERING YEARAREERO)

MODULE CODE NQF LEVEL CREDITS | PRE& CO
SEMESTER REQUISITE
1 English Comm. anddyt Skills ULCE3419 5 16 None
1 Fundamentals of Engineering TEGT3521 5 8 None
1 Basic Mathematics SMAT3511 5 16 None
1 Analytic Geometry SMAT3501 5 8 None
1 Matrices & Complex Numbers MAT3521 5 8 None
1 Chemistry 1A SCHM3511 5 16 None
1 Physics forysical Sciences | SPHY3511 5 16 None
Total Credits 88
MODULE CODE CREDIT | PRE& CQO
SEMESTER REQUISITE
2 English for Academic Purposes | ULEA3519 5 16 None
2 Contemporary Social Issues UCSI3580 5 8 None
2 PreCalculus SMAT3512 5 16 None
2 Introdiction to Statistics SSTS3522 5 8 None
2 Chemistry 1B SCHM3512 5 16 SCHM3511
2 Physics for Physical Sciences Il | SPHY3512 5 16 SPHY3511
2 Computer Literacy UCLC3509 5 8 None
Total Credits 88

F.3. COURSE CONTENT FEE PREENGINEERING YEARAREERO)

SEMESTER 1

Module Title: ENGLISH COMMUNICATION AND STUDY SKILLS
Code ULCE3419

NQF Level 5

Contact hours 4 hours per week for 14 weeks

Credits 16

Assessment Continuous 60%; Examination 40%: (1 x 3 hour paper)
Prerequisites None

Module DescriptiofThis module is aimed at assisting students in the development of their reading, writing and speaking and listeni
skills, in order to cope with studying in a new academic environment and in a language which may not bEhtheiofitgelanguage.

ako focuses on study skills that students need throughout their academic careers and beyond. The moduleisart@s as an introduct
university level academics, where styles of teaching and learning differ from those at secondary schoolsillithas more respon
placed on the student. The module therefore, focuses on the skills that students need throughout their aegdechic careers and b

Learning Outcomektpon completion of this module, students should be able to:

Apply effective reading skills

Enploy effective writing skills
Demonstrate general speaking skills
Demonstrate general listening skills
Demonstrate effective study skills

=A =4 =4 -4 -

Issue date: September 261
Next Revision: September 201
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Module Title: FUNDAMENTALS OF ENGINEERING

Code TEGT3521

NQF Level 5

Contact Hours 2L + 1T/week

Credits 8

Assessment Continuous 50%, Examination 50% (1x 2 hour paper)
Prerequisites None

Content: Historical perspective of engineefiwidence of engineering practice through the ages in Afridg, ipadzouibia.

Examples of African indigenous engineering processes and téuhodimgies.to Engineering as a profess@ommon traits

of good engineers; Engineering disciplines and engineering organizations. Engineering problemsdiamehdiomamental
Engineering components and systems; Physical laws and observations in engineering; Basic steps involvgiheetimgsolution of en
problems. Engineering as a means to satisfy hum@omeaaisication skills and presentation of engirgeerink Length and

lengthrelated parameters. Time andeiated parameters. Mass and mass related parameters. Force and force related parameters.
Temperature and temperature related parameters. Electricity. Energy and power. Some comaienistsEiusesegng

codes and standardgngineering symbols and abbreviations.

Learning Outcomebtpon completion of this module, students will be able to:

1  Apply fundamental dimensions to engineering problems solving

1 Demonstrate an understandingpsfist®lved in engineering problem solving
1  Clearly distinguish between the roles of the various engineering disciplines
1 Identify general steps involved in engineering design and communication
1  Perform basic operations with forces and their relatedparameter

1 Distinguish between energy and power

1 Identify general classes of engineering materials

1 Use general engineering codes and symbols

Issue Date: September 281

Next Revision: September 201

Module Title: BASIC MATHEMATICS

Code SMAT3511

NQF level 5

Caontact Hours 4L + 2T/Week

Credits 16

Assessment Continuous 50%, Examination 50% (1x3 hour paper)
Prerequisite None

ContentsSets: notations and diagrams to represent sets, subset, empty set, equality of sets, intersection, union,icomplement. Algel
expressions: simplification, expansion, polynomials, reminder and factor theorem, partial fractions. Triganfumetigngrigonomet

basic trigonometric identities. The absolute value, linear equations, linear inequalities, quadratjuadcatitidoantita,

guadratic inequalities. Functions: dordomain, image, fimeage, even function, odd function. Sequences: the general term, the
geometric sequence, the arithmetic sequence.

Learning Outcomebtpon completion of this modulaittensis expected to be able to:

represent information using Venn diagrams

represent information using equations

find the intersection and the union of two sets as well as the complement of a subset of a set
decompose a fraction into partial fractions

sinplify and factorize algebraic expressions and solve linear and quadratic equations and inequalities
find the domain and the range of a function as wellasaiipe pira set

find the composition of two functions

apply the factor and the remaindeartheor

able to find partial sums and the sums of geometric and arithmetic sequences

= =8 =8 =8 -8 -8 -8 oo

Issue Date: January 28
Next Revision: January 201
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Module Title: ANALYTIC GEOMETRY

Code SMAT3501

NQF level 5

Contact Hours 2L + 1 T/Week FOR 14 Weeks

Credits 8

Assessment Continuous 50%, Examination 50% (1x 2 hour paper)
Prerequisite None

Contentsi.ines, Circles and tangent lines. Conic sections: ellipse, parabola, hyperbola. Translation and rotationriaf the axes. Param
equations: cycloids. Polar catedindefinition, polar equations and graphs, relating polar and Cartesian coordinates. Graphic in polar
coordinates, Conic section in polar coordinates. Spheres, cylindrical surfaces, quadrics, spherical andscylindrical coordinat

Issue Date: Januarg012

Next Revision: January 2016

Module Title: COMPLEX NUMBERS AND MATRICES

Code SMAT3521

NQF level 5

Contact Hours 2L + 1T/Week FOR 14 Weeks

Credits 8

Assessment Continuous 50%, Examination 50% (1x 3 hour paper)
Prerequisite None

ContentsVectors in -2nd &imensions: addition of vectors, multiplication by a scalar, norm of a vector, dot product, cross product.
Lines and planes insglace. Systems of linear equations: introduction to linear systems, solution by Gaussian elghination and Gaus
Jordan elimination (for up to 3 x 3). Matrices: addition, multiplication, scalar multiplication, transpeksar{értany to3xca),
diagonal, triangular and symmetric matrices, determinant and inverse (for up to 3 x 3), reelaidimear eysi@ions by

Cramer6s rule (for up to 3 x 3). Compl ex Number s: compl ex
division, modlasr gument f or m, de Moivreds formul a, Eulerdéds formul a,
Issue Date: January 2012
Next Revision: January 2016
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Module Title: CHEMISTRY 1A

Code SCHM3511

NQF Level 5

Contact Hours 4L + 1 PS/Week

Credits: 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequsites None

ContentAn Introduction to Chemistry: Classification of Matter; The Three States of Matter; Physical and Cheméral Properties of Mz
Measurement; Handling Numbers (scientific notation, significant fidLabs); NFettiod in SohPngblems. Atoms, Molecules

and lons: The Structure of the Atom; Atomic Number, Mass Number, and Isotopes; Molecules and lons; Chetaical Formulas (mol
and empirical); Naming Compounds. Mass Relationships in Chemical Reactions: Atom& Mas® Avodgedra and Mol a |
Molecular Mass; Percent Composition of Compounds; Experimental Determination of Empirical Formulas; Chemical Reaction:
Chemical Equations; Stoichiometry (amounts of reactants and products); Limiting & Excess Réealger@snBesictibon of

Solutions. Reactions in Aqueous Solutions: General Properties of Aqueous Solutions; PrecipitatRas® EeitiensAcid

Oxidation and Reduction Reactions (assigning oxidation states, writing redox equattimsrdmdtions)g Quantum Theory and

the Electronic Structure of At oms: The Photoel ebitdlsri ¢ Ef f e
Electron Configuration; The Builgifginciple. Periodic Relationships AmongsEleheziodic Classification of the Elements;

Periodic Variation in Physical Properties (effective nuclear charge, atomic radius, ionic radius); lonizatiédfitergy; Electro
Variation in Chemical Properties of the Representative Elemenis ¢heanergs). Chemical Bonding: Lewis Dot Symbols; lonic
Bonding; Covalent Bonding; Metallic Bonding; Electronegativity; Writing Lewis Structures; Formal Charge; CBooelpt of Resonance
Enthalpy. Basic Molecular Geometry and Hybridizatio®@dbitsismiklolecular Geometry; Dipole Moments; Valence Bond Theory;
Hybridization of Atomic Orbitals; Molecular Orbital Theory; Molecular Orbital Configurations.

Learning Outcomektpon completion of this module, the student is expected to:

Define and ckify the three states of matter and solve problems using the factor label method while respecting significant figures
Explain the structure of an atom, and distinguish between molecules and ions.

Discuss mass relationships in chemical reactions.

Explaimeactions in aqueous solutions.

Describe the quantum theory and use it to determine the electronic structure of atoms.

Describe and analyse the periodic relationships among elements

Explain chemical bonding.

Predict molecular geometry and hybridizataricobrbitals

= =4 =4 =8 -8 -8 -8 -

Issue Date: January A8
Next Revision: January 201
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Module Title: PHYSICS FOR PHYSICAL SCIENCES |

Code SPHY3511

NQF level 5

Contact hours 4L + 2T or 1 PS/Week

Credits 16

Assessment Continuous 50%, Examination 50% (1 y&peor
Prerequisites None

ContentsUnits, significant figures & scientific notation; vectors: properties, components, unit vectors, productseausrage & instanta
speed, velocity and acceleration; one dimensional motion with constarfedicrelavdtes);two dimensional motion with constant
accel eration; projectile motion; uni form ci r cineftighframesot i on ;
weight; friction; applications; work and kinetic enarggomesvvative and-oonservative forces; gravitational potential energy;
conservation theorem; wogegy theorem; linear momentum & impulse; conservation of linear h@aetictensystem;

collisions; equilibrium; centre of gravity; agplicatidhe wt oni an gravitati on; gravitational
| aws; pressur e; Archi medesd principle; I ami narn;itidal@asg; Berno
heat; heat capacity; ldteat; heat transfer.

Learning Outcomektpon completion of the module, the student is expected to:

1  Employ units, do unit conversions and use of significant figures.

1  Solve problems regarding one and two dimensional kinematics.

1 Solve problems regardingthed mi cs of | i near motion via Newtonds | aws.
1  Solve problems regarding the dynamics of linear motion using energy methods.
1  Solve simple problems in rotational kinematics and dynamics.

1  Solve basic problems in statics and Newtonian gravitation.

1  Solve problerasing the principles of fluids.

1 Solve basic problems regarding heat and gasses.

1 Demonstrate enlieyel general laboratory skills including elementary data analysis.
Issue Date: January A8

Next Revision: January 201

SEMESTER 2

Module Title: ENGLIS FOR ACADEMIC PURPOSES

Code ULEA3519

NQF level 5

Contact hours 4 Contact hours per week for 14 weeks

Credits 16

Assessment Continuous 60%; Examination 40% (1 x 3 hour paper)
Prerequisites None

Module Descriptiorithis moduldevelops a student's understanding and competencies regarding academic conventions such as
academic reading, writing, listening and oral presentation skills for academic purposes. Students are refpreadead pratuce a r
researched essay writtefoimal academic style within the context of their university studies. Students are also required to do orz
presentations based on their essays. The reading component of the course deals with academic level textds Timia involves stude
detailed ¢ital analysis of such texts. The main aim is therefore, to develop academic literacy in English.

Learning Outcomebtpon completion of this module, the students will be able to:

1  Apply academic and formal writing conventions within the contelesf their stu
1 Integrate advanced reading strategies in reading an academic context.

1 Employ oral and presentation skills in an academic context.

1 Employ academic listening techniques in an academic context.

Issue Date: September 261
Next Revision: September 201
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Module Title: CONTEMPORARY SOCIAL ISSUES

Code UCSI3580

NQF 5

Contact Hours 1 Contact hours per week for 28 weeks

Credits 8

Assessment Continuous Assessment (100%). Portfoliol Studeni
Prerequisite None

Module Descriptionifhis course, Contemporary Social Issues (CSl), encourages behavioural tihéhiglestudentsoffers

on an integrative and 4diggiplinary basis the six broad themes on teaching and learning strategies; norms, tules, and contac
citizenship, democracy, and common good; ethics and responsible leadership; health and human sexuality,ieabilityyment and susta
as well as stressing the interconnectedness of such issues/themes. The coursestatalhtsmpossgonsiblesvéur changes

and to transform high risk behaviour to the commaméh good a
understanding of the environment and sustainability of the ecosystem services and how humarihénéferaceritieak.
transformative theory will under gird the content of CSI. After completion students shall be empowered gmdduetpared to enjoy
meaningful careers and lives that benefit a society that increasingly resembles a gibzibtemodesyf assessment may be
harnessed and may be combined-siithviisits to appropriate sites. Compulsory attendance required.

Issue Date September 2012

Next Revision: September 2016

Module Title: PRECALCULUS

Code SMAT3512

NQF Leve 5

Contact Hours 4L + 2T/Week

Credits 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequisite None

Content:Functions: osieone and onto functions, horizontal line test, composition of functions, inverse addudtinatitm. Intr
exponential and logarithmic functions. Limit of a function: definition, left and right limits, infinitgitjmitsntinuitty &b itrfrms of

limits. Differentiation: rate of change, derivative of a function, rules af, diffeeasiag and decreasing functions and graph
sketching. Integration:-@atiivatives, the definite integral, area under a graph. Trigonometry: further trigonometric identities, area of
sector and segment of a circle, derivatives and integradsredttic functions.

Learning Outcomebtpon completion of this module the student is expected to be able to:

check whether a function is injective and to find the inverse function
find the limit of a function at a point and a limit involving infinity

find the derivative of exponential and polynomial functions

solve problems involving rates of change

sketch a graph of a function using sign tables

find an area of a region under a graph

= =4 =8 =8 -4 =

Issue Date: January A8
Next Revision: January 201
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Module Tid: INTRODUCTION TO STATISTICS

Code SSTS3522

NQF Level 5

Contact Hours 2L + 1T/Week

Credits 8

Assessment Continuous 50%, Examination 50% (1 x 2 hour paper)
Prerequisite None

Content DefinitionsStatistics; descriptive, inferential. Variasliéstivee versus quantitailiega types: primary versus secondary,
categorical versus discrete, continuous. Sources of data Population versus sample. Types of measurementsrvabminal, ordinal, i
ratio scales. Presentation of data: tabular tbgrephital methods: histograms, pie charts, bar charts, frequency polygons, ogives,
stemm and leaf plots, boandwhiskerp | ot s . Measures of Central Tendency: F not e
Measures of Dispersion: variance, standard deviation, rao@etiimtange, skewness and kurtosis. Identification of outliers. Uses

of scientific calcolat for statistical manipulation limited to calculation of mean, standard deviation.

Learning Outcomebtpon completion of the module, the student is expected to:

1 Demonstrate an understanding of basic concepts in Statistics
1 Identify various measures tistita

1 Demonstrate an understanding of the concepts of sampling

1  Carryout descriptive analysis of data

Issue Date: September 281

Next Revision: September 201

Module Title: CHEMISTRY 1B

Code SCHM3512

NQF Level 5

Contact Hours 4L + 1 PS/Week

Credts 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequisites None

ContentGases: Pressure of a Gas; The Gas Laws; The Ideal Gas Equation; Gas Stoichiométigctler Kty of Gases;

Devation from Ideal Behaviour. Basic Thermochemistry: The Nature of Energy and Types of Energy; Energy Changes in Chel
Reactions; Introduction to Thermodynamics; Enthalpy of Chemical Reactions; Calorimetry; Standard Enthadagtidizormation and R
Heat of Solution and Dilution. Introductory Chemical Kinetics: Rate of Reaction; Rate Law; Relation betwetioRaadtant Concen
Time; Activation Energy and Temperature Dependence of Rate Constants; Reaction Mechanisms; CataGsesidatroduction to
Equilibrium: The Equilibrium Constant; Writing Equilibrium Constant Expressions; Relationship between Ctemical Kinetics and
Equilibrium; What Does the Equilibrium Constant tell Us? Factors that Affect ChemicalBageillBgjlionialfenid Solubilty

Equilibria: The Common lon Effect; Buffer Soluti@gsacidtrations; ABake Indicators; Solubility Equilibria; Separation of lons

by Fractional Precipitation; The Common Effect and Solubility; pH and Solubilitig@ibbrigleantd Solubility. Entropy, Free

Energy and Equilibrium: The Three Laws of Thermodynamics; Spontaneous Processes; Entropy; The Second Law of Thermodyn
Gibbs Free Energy; Free Energy and Chemical Equilibrium; Thermodynamicsnis. LilitigpdEysten to Electrochemistry:

Galvanic Cells; Standard Reduction Potentials; Spontaneity of Redox Reactions; Effect of Concentration aisCell EMF; Electro
Introduction to Organic Chemistry: Classes of Organic Compounds; Structuratuaad NMaiménahbctional Groups (alkanes,

alkenes, alkynes, alcohols, aldehydes, ketones, carboxylic acids, esters, amines, amides). Introductionids eadbohydrates, lip
porphyrins.

Learning Outcomektpon completion of this module, the studentes éapec

Explain and use the gas laws

Discuss energy changes in chemical reactions

Analyse the rates of chemical reactions.

Explain chemical reactions at equilibrium & predict shift in equilibrium when a stress is applied to the system.
Distinguish betwehn three laws of thermodynamics

Explain aciohse equilibria and solubility equilibria.

1 Demonstrate an understanding of how galvanic cells work.

Issue Date: January A8
Next Revision: January 201

=A =4 =48 -4 -4 A
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Module Title: PHYSICS FOR PHYSICAL SCIENCES Il

Code SPHY3512

NQF Level 5

Contact Hours 4L + 1 PS/Week

Credits 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)

Corequisite SPHY3511 Physfos Physical Scientes

Contents Electric charge;insat or s and conductor s; Electric force and coul
Capacitance and capacitors; Direct current ; Oh mé s Il aw an

Phenomenological apgh to RL and RC circuits; Basic geometrical optics; Radioactivity and its detection; Sound.

Learning Outcomebtpon completion of this module, the student is expected to:
1  Solve problems on electric and magnetic fields

1  Sketch electric circuits and pobNdems on capacitors and resistors

1 Discuss and solve problems in geometrical optics, radioactivity and sound.
1 Prepare and perform experiments related to the contents of the module.

Issue Date: January A8

Next Revision: January 201

Module Title: COMPUTER LITERACY

Code UCLC 3509

NQF Level 5

Contact Hours 2 lecture periods and 1 practical class per week for 14 weeks
Credits 8

Assessment 100% Continuo@sRractical Tests 50% and 2 Theory Tests 50%)
Prerequisite None

Module descriptiorithis module aims to introduce basics of computer hardware, operating systems and application software; cov

principles of word processing, spread sheet, presentations and databases; equip students withnnexpssancédodsse

computers and relevant productivity software applications in both the educational and later at the work environment.

Learning Outcome&n completing the module students should be able to:
Distinguish between hardware and software

Desdbe and compare computer Performance

Discuss health, safety & environment impact in computing

Discuss security and copyright issues

Use a word processor to create, edit and format documents

Insert different types of objects on to a word document

Use the ail merge features

Use a spread sheet to create, edit and format workbooks

Use formulae and functions to perform calculations

Create different types of objects on to a worksheet

Use a presentation software to create, edit and format a presentation file
Insert different types of objects on to a presentation

Manipulate a presentation file

Use a web browser to navigate the Internet/web

Use email software to send and receive messages with attachments
Use social network sites and other communicatioeriddledeise messages

R B R B N I R R R B B B

Issue Date: September 2012
Next Revision: September 2016
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G. CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN CIVIL ENGINEERING (HONOURS)

G.1. DEGREE NAME: BACHELOR OF SCIENREIVIL ENGINEERINGRDURS) 19BCVE

G.2. AIM

The aim of ehprogramme for the degré&adiielor of Science in Civil Engineering (Honmuts)produce Graduate Engineers

with knowledge, skills and technical abilities in civil engineering and who can competently work in deg@gopsstrattirahanalys
management, infrastructure and transport planning, transport engineering, water systems engineering andipgptiuubealth enginee
providing the potential for further professional training towards the requirements for registratividsnginézssional

G.3. CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Civil Engineering (Hofmuré) yanadseic yearshich are made

up of a total efght (8) semesteré\ semester consistddfweek®f lectures pl@sweeksof university examinations. Year 1 of
study (semesteaindll)is common to all engineering disciplines. From Year 2 to Year 4li@arti@sstmmients mainly take civil
engineering modules. Semester VIII is fully dedicated to ReBeaigh Brmjects and thus there are no taught modules in this
semester.

A 16 Creditmodule requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practid® Sesdibn (PS)). A
module requires a total of 42 hours of pae$u28 hours of Tutorials or Practical Sesfodseddmodule requires a total of 28

hours of Lecture plus 14 hours of Tutorials or Practical SessioBoAsmat®RAssessme(@A), students must do at least two

(2) Written Tests in anldlitb some Assignments and Lab Reports, where applicable.

YEAR 1 OF BN CIVIL ENGINEERINIG2 CREDITS

SEMESTER MODULE CODE NQF NQF PRE& CO
LEVEL CREDITS | REQUISITE

1 Engineering Mathematics | TEGM3591 5 12 None
1 Engineering Drawing TEGT3561 5 8 Nore
1 Physics for Physical Sciehces SPHY3511 5 16 None
1 Computing Fundamentals TCME3521 5 8 None
1 Workshop Practice TEGW3590 5 8 None
1 Materials Science TEGS3591 5 12 None
1 Contemporary Social Issues UCSI3580 5 8 None
1 HIV and the Organization TEGT35D 5 - None

Total Credits Semester | 72

SEMESTER MODULE CODE NQF NQF PRE& CO

LEVEL CREDITS | REQUISITE

2 Engineering Mathematics Il TEGM3592 5 12 TEGM3591
2 Fundamentals of Electrical Engineeril TEGT3542 5 8 None
2 Physics for PhysiSalence SPHY3512 5 16 SPHY3511
2 Engineering Mechanics | TEGT3592 5 12 SPHY3511
2 Chemistry 1B SCHM3512 5 16 None
2 English for Academic Purposes ULEA3519 5 16 None

Total Credit Semester |l 80

NB: Students who have 4813529, ULEA3519, T35GT, SPHY3511, SPHYab#I3CHM351®ill be exempted from taking
them in this year.
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YEAR 2 OF BSc IN CIVIL ENGINEBRB¥Gredits

SEMESTER| MODULE CODE NQF NQF PRE: CO
LEVEL CREDITS | REQUISITE
. . . TEGM3591
1 Engineering Mathematics Ill TEGT3671 6 16 TEGA3592
1 Engineering Mechanics I TEGT3641 6 8 TEGT3592
1 Computer Science for Engineers TCME3621 6 8 TCME3521
. . TCME3521
1 Computer Aided Drawing TEGT3661 6 8 TEGT3561
1 Statistics for Engineers TEGS3691 6 12 TEGM3591
1 Introduction to Engineering @eolo TMNES3621 6 8 None
1 Strength of Materials | TCVM3621 6 8 TEGT3592
1 Fluid Mechanics TMEE3611 6 16 TEGT3592
Total Credits Semester Il 84
SEMESTER | MODULE CODE NQF NQF PRE&CQO
LEVEL CREDITS | REQUISITE
. . . TEGN592
2 Engineering Mathematics IV TEGT3672 6 16 TEGT3671
2 Building Materials TCVI3612 6 16 TEGS3591
. . TEGT3592 &
2 Soil Mechanics TCVD3682 6 12 TMNE3621
2 Infrastructure Planning and Design | TCVI3622 6 8 None
2 Surveying for Engineers TCVE3642 6 8 TEGM3591
. TEGT3592
2 Strength of Materials Il TCVM3662 6 TCVM3621
2 Industrial Attachment | TEGT3600 6 - None
Total Credits Semester IV 68
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YEAR 3 BBSc IN CIVIL ENGINEERINM®Credits

SEMESTER| MODULE CODE NQF NQF PRE: CQ
LEVEL CREDITS | REQUISITE
1 Experimental and Research Methods TEGR3761 7 8 TEGS3691
1 Fundamentals of Economics TEGT3761 7 8 None
1 Hydrology for Engineers TCVD3741 7 8 TMEE3611
1 Theory of Structures TCVS3791 7 12 TCVM3621
1 Infrastructure Planning and Design Il TCVD3721 7 8 TCVI3622
. . . TCVM3621
1 Geatechnical Engineering TCVG3711 7 16 TCVD3682
1 Construction Management TCVS3721 7 8 None
Total Credits Semester V 68
SEMESTER| MODULE CODE NQF NQF PRE: CQ
LEVEL CREDITS | REQUISITE
. . . TMEE3611 &
2 Hydraulics and Hy#rmineering TCVD3712 7 16 TEGT3641
TCVI3622
2 Urban Water Systems TCVD3782 7 12 ToVD3741
2 Reinforced and Rteessed Concrete Design| TCVD3792 7 12 TCVM3662
2 Design of Steel and Timber Structures TCVS3762 7 8 TCVM3662
2 Transport Planning and Traffic Engineering TCVT3792 7 12 TCVI3622
2 Entrepreneurship TEGT3742 7 8 TEGT3761
2 Research Proposal TCVR3792 7 4 TEGR3761
2 Industrial Attachment Il TEGT3700 7 0 TEGT3600
Total Credits Semester VI 72
YEAR 4 OF BSc IN CIVIL ENGINEBRWIGCREDITS
SEMESTER| MODULE CODE NQF NQF PRE: CO
LEVEL CREDITS | REQUISITE
1 Society and the Engineer TEGT3821 8 8 TEGT3742
1 Project Management TEGM3881 8 12 TEGT3761
. . TCVS3761
1 Structural Engineering TCVS3811 8 16 TCVD3792
1 Road Pavement and Geometric Design TCVD3871 8 16 TCVD3682
1 Railways and Public Transport Systems TCVD3881 8 12 TCVD3682
. TCVD3782
1 Wastewater and Solid Waste Management{ TCVI3881 8 12 TCVI3622
Total Credits Semester VII 76
SEMESTER| MODULE CODE NQF NQF PR CQ
LEVEL CREDITS | REQUISITE
2 Research Project TCVR3892 8 30 TCVR3892
- . ) . . All 3dYear
2 Civil Engineegidesign Project TCVD3892 8 34 Courses
2 Industrial Attachment Il TEGT3800 8 - TEGT3700
Total Credits Semester VIl 64
TOTAL CREDITS FB& IN CIVIL ENGINEERING (HONOURS) 584
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G.4. DETAILED COURSE CBINTS FOR BACHELORSGFENCE INVBL ENGINEERING (IOQIRS)

YEAR 1 OF B&d CIVIL ENGINEERING

SEMESTER 1

Module Title ENGINEERING MATHEMATICS |

Code TEGM3591

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tests and 4 assignniexs)ination 50% (1 x 3 hour paper)
Prerequisite(s) None

Content: Lines and planagector equation of a line, Cartesian and parametric equation of a plane, intersections of lines and planes
Matrix AlgebraMatrix algebra, row reduced echelon fermingett, adjoint, singular andingular matrices, inverse of a matrix,
matrices and systems of | iSeqgeemages aadjnuraberiseritss limit of @ dequenceptaststioy Cr an
convergence, absolutely convergent senesons Limits and continuity of functions: limit at a point, improper limit, and continuity.
Exponential functions, logarithmic functions, hyperbolic functions, area functions, partial fractions, appligatRadidan engine
measure and appliedbfmms, trigonometric identities, inverse of a function, inverse trigonometric functions, polar graphs.
DifferentiationDefinition of the derivative, differentiation rules, chain rule, differentiation of trigonometric functigtgrderivatives of
ordey concavity and curve sketching, optimization, related rates. Implicit differentiation, Partial differeDiffeienti@iwinofule.

algebraic functionstegration antiderivatives, Riemann sums, the definite integral, fundamental dhleotes) iotegration

techniques, integration of trigonometric fulmttimhsction to complex numbedefinition, addition, subtraction, multiplication,
division of complex numbers. Demoivreds theorem.

Learning Outcomebtpon completion of this mpsiuléents should be able to:

Solve basic mathematics and engineering problems using vectors and matrices

Manipulate sequence and series of numbers

Use various mathematical functions and apply them to engineering

Apply trigonometry in solving matheeratiealgineering problems

Apply the principle of differentiation/integration to solve basic mathematical and engineering problems.
Solve mathematiaat engineering problems using partial differentiation

ouprwdE

Contribution to Exit Level Outcome:
1 Problem Sahg (Course Outcomes 1, 2 and 6)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 4, 5)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title:

ENGINEERING DRAWING

Code

NQF Level
Contact Hours
NQF Credits
Assessment
Prerequisite(s)

TEGT3561

5

2L + 2T or 1PS/Week

8

Continuous 60%inimum of 2 tests and 4 drawing assigrixant&)ation 40% (1 x 2 hour paper)
None

Content:Foundations of €presenting Technical Bodi€sinciple of orthographic projection, drawing equipment, drawing formats,
types of lines, simplified representations, scales, advientbske&hing, fieband drawing of machine parts in orthographic
projection, cwectiomimensioning, lettering, little block, elaboration of part Esaertigs. Problems Descriptive Geometry:
Isometric and oblique representaticections of coriemterpenetrations, developments.

Learning Outcomektpon completion of thidute students should be able to:

arOdE

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 sectionsiterpenetration and development to produce clear engineering drawings
Producearts drawings and assembly drawings of various engineering components

Contribution to Exit Level Outcome:
1 Eng Design (Course Outcomes 4, 5)
5 Eng Methods, Skills, & Todlgling IT (Course Outcomes 1, 3)
6 Professional & Technical Comm (Course Outcomes 2, 3, 4, 5)

Issue Date:
Next Revision:

Septemb&015
Septembe019
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Module Title: PHYSICSOR PHYSICAL SCIENCES

Code SPHY3511

NQF level 5

Contact hours 4L + Z or 1 PS/Week

NQF Credits 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequisite(s) None

ContentsUnits, significant figures & scientific notation; vectors: properties, components, unit vectors, productseaserage & instanta
speed, velocity and acceleration; one dimensional motion with constant acceleration; falling bodies; twoitfirmensianal motion w
acceleration; projectile motion; uniform circular motion; circular motion; relative velocity andoancéleratidn;aNevst ; inerti ¢
weight; friction; applications; work and kinetic energy; power; conservetingeavativerforces; gravitational potential energy;
conservation theorem; wogegy theorem; linear momentum & impulse; conservagiomom#&néum?2 particle system;

collisions; equilibrium; centre of gravity; applications; Newtonian gravitation; gravitational constantaweight & gravigation Ke p | |
| aws; pressur e; Archi medes 6 rerture& tenpperatyre stakeanthamnzakexpansionnideal Gas;r n o
heat; heat capacity; latent heat; heat transfer.

Learning Outcomebtpon completion of the module, the student is expected to:

1. Employ units, do unit conversions and use of significant figures.

2. Sole problems regarding one and two dimensional kinematics.

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

5. Solve simple problems in rotational kinenthtgsamics.

6. Solve basic problems in statics and Newtonian gravitation.

7. Solve problems using the principles of fluids.

8. Solve basic problems regarding heat and gases.

9. Demonstragntrylevel general laboratory skills including elementary data analysis.

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course O8fcomes 2
4 Investigations, Experiments & Data Analysis (Course Outcome 9)

Issue Date: Septemb&015
NextRevision: Septembe019
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Module Title: COVIPUTING FUNDAMENTALS

Code TCME3521

NQF Level 5

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous0 % minimur tests and 2 assignments and 2 practical Exarig)ation 50% @ x
hour paper)

Prerequisite(s) None

Content Overview of common operating systdikes\Windows, Linux and-®®cPrinciples of information processinyord

processing, Spreadsheets, Presentations, Databases. Nature and useamhgoferduehitecturdthe design and structure of

a compet. The logical basis of computinhe binary system, Boolean logic and number representation. Boolean algebra.
Information representation in comg@aensuter Network Fundamentals. Web development.

Learning Outcomebtpon completion of this moduenssushould be able to:

Lo

Use a computer under the Windows Operating environment

Differentiate between word processors, spreadsheets, presentations and databases
Describe basic features of common Operating Systems

Describe computer architecture

Describe hoavcomputer processes information using the binary numbering system.
Apply Boolean logic to predict the outcome of an event

Describe the characteristics of logic gates and their circuits

Describe basic features of computer networks including thieteseeif the

Demonstrate basic knowledge of web design tools

©oOoN~WN

CONTRIBUTION to Exit Level Outcome
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3)

Issue Date: September 2015
Next Revision: September 2019
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Module Title:

WORKSHOP PRACTICE

Code

NQF Level
Contact Hours
NQF Credits
Assessment
Components.
Prerequisite(s)

TEGW3590

5

2L +1PS/Wek

8

Continuous: 100% made up of 60% Reports (minimum 5 practical reports) and 40% Fabricated

None

ContentPrinciples and Practice of Woodvimkwork, Plumbing and Pipe fitting, Welding and Fabrication, Sheet Metal, Machining
(Drilling, Cutting, Turning, Fitting, Milling, Shaping), Auto Mechanics, Electriglelcinsel|Mtiong, Soldering aadldering of
electronic componeRisfrigeration and-@inditioning and their installation.

Learning Outcomebtporcompletion of this course, students should be able to:

Lo

©CoOoN~WN

Describe general safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineekishops.

Fabricate a prescribed component using the various workshops.

Make basic wall structures using brick work, cement and mortar.

Differentiate between the functions of a lathe and a milling machine and produce simple componergtidnsmachining oper
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-antfieieng of electronic components.

10. Install aiconditioning and refrigeration sy3seribe the general operatiorcohditioning and refrigeration systems.

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering KnowladgeQ(@toomes 3, 4, 10)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 6, 9)

Issue Date:
Next Revision:

September 2015
September 2019
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Module Title: MATERIALS SCIENCE

Code TEGS3591

NQF Level 5

Contact Hours 3L +2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%; Examination 50% (1 x 2 hour paper)
Corequisite(s) None

Content: Materials for Engineeringintroduction to Engineering Materials, Types of Nratedsisingtructur@®roperty

relationship of Materi@lempetition among materials, Future trends of materBtructage.of materialsAtomic structure,

el ectronic configuration, at omic bonding; Cryst atdl; ogr aphi
Solidification, Cryalline Imperfections and Diffusion in sgliislidification of Metals, Single Crystals, Metallic Solid Solutions,
Crystalline Imperfections and Atomic diffusion iBdsdile®ym phase diagramsnary, binary and ternary systems. Invariant
reactionseutectic, eutectoid, peritectic, peritectoid systems. Proportion of phases based on the lever rule. Pracfioal phase diagram
nonferrous alloy systerRsoperties of Materialseview of Mechanical, Electrical, Optical and Thermal propentats.of mate
Mechanical properties of materiéd¢ress and Strain, Tensile testing, True stress and True strain, Deformation modes; Yield and
Fracture, Hardness testing, bend test, impact test, simple fracture mechanics and strength&ffegtsneehairismnsent on

materials corrosion and oxidation of metals, electrode potential, electrochemical cell, mechanisms of corrosion, corrosion preven
degradation of polymeric mat&#diaviour of Materials in ServiEatigue, Creep and Corrosion.

Leaning OutcomesOn completing the course students should be able to:

1. Describe the structure of materials from the electronic level to the alloy state

Explain the diffusion mechanisms in solids

Describe the formation of metals and alloys using binam phatib diagrams

Describe the various phase transformations-FefiegpRase system and associated microstructures

Describe the processes that take place during corrosion and the techniques used to control corrosion and degradation
Demonstrate geallaboratory skills in metallography and testing of mechanical properties of materials

I S

Contribution to Exit Level Outcome:
1 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
4 Investigations, Experiments & Data Analyses QQteomes 6)

Issue Date: September 281
Next Revision: September 201
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Module Title CONTEMPORARY SOCIAL ISSUES

Code UCSI380

NQF 5

Contact Hours 2L/Week

Credits 8

Assessment Continuous Assessment (1 @0iZgs/testsRO) f ol i o/ St uden:
Prerequisite None

Content: The course raises awareness on the need for a personal, national and global ethics. The main objectives of the course |
help studentgeflect on the social moral issues; to discover themskdaesemcantered, contextual, religious and life related

setting. It also stimulates students for critical thinking and helps them to appreciate their values, starfanttie@noratitudes
orientates students with regards to the epidentithlo@yaf; the prevalence of the disease on Namibia, Africa and Internationally. It
also informs students on the psycho social and environmental factors that contribute to the spread of thef did¥4sKE)$he impact

on their individual lives, famdycommunities at large. The unit further seeks to enhance HIV/AIDS preventive skills among students b
means of paradigm shift and behaviour change and also to impart general introductory knowledge on gendearépanake students aw
well as sensititeem towards gender issues and how they affect our s&egtgn3uital continent at large.

Learning Outcomektpon completion of this module, students should be able to:

Identify social issues affecting the Namibian society
Describe the characterisfitsese issues and to design a plan of action
Assess the challenges facing the society mdtaralfimuféith and secular setting
Develop respect for humanity, nature and cosmos
Describe the physiweddical aspects of HIV/AIDs
Demonstrate krledge of social factors that can contribute towards the spread of HIV/AIDS
HIV/AIDs; Relationships; Social conditions; Attitudes; Cultural influences; Myths about HIV/AIDS
Explain behaviour change towards HIV/AIDS
Construct HIV/AIDS prevention strategtésjum of care and support among students
. ldentify with, and use gender concepts with ease
. Utilize gendsensitive language and live a life that reflects gender exposure
. Reflect on gender relations between women and men in society, and thgeitypact on so
. Reduce gender stereotypes in their home and community at large
. Examine the impact of gender unequal relations on the spread of HIV/AIDS, gender based violence, myths, stereotypes
believes about males and females, resource distributionjdhesygstecatand many other issues that affect society and
community at large

©ONOOA~WNPRE
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Contribution to Exit Level Outcome:
10 Engineering Professionalism (Course Outcomes 4, 11, 12, 13)

Issue Date: September 2015
Next Revisian September 20

35



Module Title HIVAND THE ORGANIZATION

Code TEGT35D

NQF Level 5

Contact Hours 1 hours/week for 14 weeks

NQF Credits Not assigned. Module is required to be done before graduation
Assessment Continuous assessment 100% (Assignments and a report)
Prerequisite(s) None

Content: This coursgeals with the knowledge of the effects of HIV in the organization or workplace. The student will attain one lecture
week during the semes$tér/AIDS educatiompact of HIV/AIDS on the workforce, HIV/AIRSewwdgrammes, HIV/AIDS cost
benefit analysis.

Learning outcomeslpon completion of the module students should be able to:
1. Describe the Impact of HIV/AIDS on the workforce in an organization

2. Describe HIV/AIDS workplace programmes

3. Perform HIV/AIDS dmstefit analysis

Issue Date: September 2601
Next Revision:  September 20
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SEMESTER 2

Module Title ENGINEERING MATHEMATICS II

Code TEGM3592

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tesisd 4 assignmentSxamination 50% (1 x 3 hour paper)
Corequisite(s) TEGM3591 Engineering Mathematics |

Content: Further Matrix AlgelEsgenvalues and eigenvectors. Hermitian and unitary matrices. Quadratic forms and change of axes.
Linear mappindairther integratiarFurther integration techniques: integration by parts, integration of powers of trigopnometric functions
(sine, cosine, tangent, cotangent, secant and cosecant), and integration by trigonométpiplisatistitutddrthe definite

integral area of a region bounded by graphs, volumes of solids of revolutiddiffarettiagjgquationsdleaning and solutions.

First order ordinary differential equations; separable, homogeneous, exact and linear types; Gramhdabrsigutioesr Sec
equations with initial or boundary value coSditjoeaces and series of numbéms: limit of a sequence, absolutely convergent

series, tests of convergence. Power series: radius and interval of convergence. Power sarigiSfosptesentdiylor and

Maclaurin series. Binomial theorem.

Learning Outcomektpon completion of this module, students should be able to:

Calculate eigenvalues and eigenvectors and relate them to engineering solutions

Solve calculus problems usegration by parts and the reduction formula technique

Apply calculus to trigonometric functions to solve mathematical and engineering problems
Solve engineering problems wsorddr and"@order differential equations

Manipulate sequence and sdrestbers

Apply the binomial theorem in solving mathematical and engineering problems

ouprwNE

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 4, 5)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 6)
5 Eng Methds, Skills, & Tools including IT (Course Outcomes 2, 3, 4, 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title FUNDAMENTALS OF ELECTRICAL ENGINEERING

Code TEGT3542

NQF Level 5

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment ContinuouAassessmeni00%

Prerequisite(s) None

ContentVol t age and Current sources, source transformati on. Oh
parallel, voltage divider and current divider rulesf Rirghhof a ws , me s h and nodal anal ysi s,

Theorem, Power transfer, Capacitance, Capacitors in series and Parallel, Time constant, Electromagnetic &mdliction, Inductance
mutual inductance, AC Resistive circuit, AC Capaditiae ¢hductive circuit, Capacitive reactance, Inductive reactance, The series
CR and LR circuits, Impedance of series CR and LR circuits, Impedance of a series LCR circuit. Parallel impedesces, AC Power
resonance, Parallel resonance: Basiiplps of a transformer, AC generator, DC motors, simple and three phase ac systems.

Learning Outcomebtpon completion of this module, students should be able to:

1. Distinguish between real and ideal voltage and current source

2. State and apply the land anr ul es of el ectri cal circuit analysis includ
and voltage division | aws, superposition theorem, Norton

3. Apply the principles of circuit analysied@sadrparallel R,L,C circuits

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

5. Describe the principles of a transformer and the basic AC ger@ratutoesd D

Contribution to Exit Level Outcome:

2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5)
4 Investigations, Experiments & Data Analysis (Course Outcomes 4)

Issue Date: September 2015

Next Revision: September 2019

Module Title: PHYSICEOR PHYSICAL SCIENGES

Code SPHY3512

NQF Level 5

Contact Hours 4L + 2T or 1 PS/Week

NQF Credits 16

Assessment Continuous 50%inimum 2 tests and 2 assignments and 2 practicalErponitsation@0(1 x 3

hour paper)

Corequisite(s) SPHY3511 Physfos Physical Scientes

Contentsel ectric charge; insulators and conductor s; Eiblectric f
Capacitance and capacitors; Divectrce nt ; Ohmés Il aw and simpl e circuits; Ma |

Phenomenological approach to RL and RC circuits; Basic geometrical optics; Radioactivity and its detection; Sound.

Learning Outcomebtpon completion of this mostulgents should be able to:

1. Solve problems on electric and magnetic fields

2. Sketch electric circuits and solve problems on capacitors and resistors

3. Discuss and solve problems in geometrical optics, radioactivity and sound.
4. Prepare and perform experinetatsd to the contents of the module.

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3)
4  Investigations, Experiments & Data Analysis (Course Outcome 4)
8 Individual, Team & raisttipling/orking (Course Outcome 4)

Issue Date: September 2015
NextRevision: September 2019
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Module Title: ENGINEERING MECHANICS |

Code TEGT3592

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50@ tests and 4 assigmts or 2 assignments and 2 practical r&partspation 50%

(1 x 3 hour paper)

Corequisite(s) SPHY3511 Physics for physical Sciences |

ContentCoplanar forces, addition of forces, couples and moments, resultants and equivalent sysfeanigil duotilyriarm
dimensions, line of action, free body diagram, adequacy of constraints and equilAmalysigositionses in a trudgtethod

of joints, method of sections; Equilibrium in three dimensions. Forces in submergescuristshbienyforces: centroids and
centre of gr avi t yrictioRaryp fdctioh,svedges,csarawsd, joumralnaadntitrust bearings, rolling resistance, belt
frictionBeams shear force and bending moment diagrams, Bending StseessSAealtysis of frames and machines. Principles of
virtual work.

Learning Outcomebtpon completion of this module, students should be able to:

1.

Nookrwbd

Express force operations and force systems using vectors

Apply the laws of static equilibrium of forces

Prodice a free body diagram from a specified engineering problem

Analyse trusses using method of joints and method of sections

Apply principles of static and kinetic friction in solving engineering problems
Calculate and plot bending moment and sheatribut®maksin beams

Apply the principle of virtual work in solving problems in engineering mechanics

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 6, 7)
2 Application of Scientific & Engineering Knowledge (Course Outcmes 2, 3, 5,
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: CHEMISTRY 1B

Code SCHM3512

NQF Level 5

Contact Hours 4L + 2T or 1PS/Week

NQFCredits 16

Assessment Continuous 50@vtests and 4 assignments or 2 assignments and 2 practiétaepoasdn 50%
(1 x 3 hour paper)

Prerequisite(s) None

ContentGases: Pressure of a Gas; The Gas Laws; The Ideal Gas Equation; Gas Stoichianhédiectlitze Kiesiry of Gases;

Deviation from Ideal Behaviour. Basic Thermochemistry: The Nature of Energy and Types of Energy; Energy Changes in Che
Reactions; Introduction to Thermodynamics; Enthalpy of Chemical Reactions; Calorimbtipy $faholana et and Reaction;

Heat of Solution and Dilution. Introductory Chemical Kinetics: Rate of Reaction; Rate Law; Relation betwetioRaadtant Concen
Time; Activation Energy and Temperature Dependence of Rate Constants; ReagtjcDalddysiani Introduction to Chemical
Equilibrium: The Equilibrium Constant; Writing Equilibrium Constant Expressions; Relationship between Chemical Kinetics and
Equilibrium; What Does the Equilibrium Constant tell Us? Factors émicAffEquiibrium. MAade Equilibria & Solubility

Equilibria: The Common lon Effect; Buffer Soluti@asacldtrations; ABake Indicators; Solubility Equilibria; Separation of lons

by Fractional Precipitation; The Common Effect aryg j@dlabitit Solubility; Complex lon Equilibria and Solubility. Entropy, Free
Energy and Equilibrium: The Three Laws of Thermodynamics; Spontaneous Processes; Entropy; The Second Law of Thermodyn
Gibbs Free Energy; Free Energy and Chemical EdUilédrumdynamics in Living Systems. Introduction to Electrochemistry:
Galvanic Cells; Standard Reduction Potentials; Spontaneity of Redox Reactions; Effect of Concentration aisCell EMF; Electro
Introduction to Organic Chemistry: Classes of @nggoiunds; Structure and Nomenclature Main Functional Groups (alkanes,
alkenes, alkynes, alcohols, aldehydes, ketones, carboxylic acids, esters, amines, amides). Introductiopids eadohydrates, li
porphyrins.

Learning Outcomektpon completiortlué course, students should be able to:

1. Explain and use the gas laws

Discuss energy changes in chemical reactions

Analyse the rates of chemical reactions.

Explain chemical reactions at equilibrium and predict the shift in equilibrium whéied tsttbessgstem.
Distinguish between the three laws of thermodynamics

Explain aciohse equilibria and solubility equilibria.

Demonstrate an understanding of how galvanic cells work.

Nogo s~

Contribution to Exit Level Outcome:
2 Application of Scientific &eegng Knowledge (Course Outcomes 2, 3, 5, 6)

Issue Date: Septemb&015
NextRevision: Septemb&019
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Module Title

ENGLISH FOR ACADEMIC PURPOSES

Code

NQF Level
Contact Hours
NQF Credits
Assessment

Prerequisite(s)

ULEA 3519

5

4L + 2T or 1PS/Week

16

Continuous086 (minimum 2 tests and 2 assignments) written examination 50% (1x3 hour paper)
Examination: (40%) made up of 1 x 3 hour examination paper

ULEG 2419, ULCE 3419 or B in English at IGCSE or 4 in English at HIGCSE

Conent Structure of material$\cademic Listening, Comprehension and Note Taking, Basic Academic Skills, Academic Reading &
Vocabulary, Functional Situations in Academic Writing, Selecting and Synthesizing, Applied Writing, APA |IRgirisnte, Avoiding P
Introduction to other types of referencing, Extensive and intensive reading, Semantic relations, AcademiscBdeagi@aph Writing,

Speaking.

Learning outcomeslpon completion of the module students should be able to:
1. Demonstrate understanding afdgagrint

2. Practice effective writing skills

3. Demonstrate official and basic academic speaking

4. Demonstrate academic study skills

Contribution to Exit Level Outcome:
6 Professional & Technical Communication (Course Outcomes 1, 2, 3)
9 Independent Learnifdify (Course Outcome 4)

Issue Date:
Next Revision:

September 2015
September 2019
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YEAR 2 OF BSc IN CIVIL ENGINEERING

SEMESTER 1

Module Title: ENGINEERING MATHEMATICS I

Code TEGT3671

NQF Level 6

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment 50% (minimum 2 tests and 4 assignments) written examination 50% (1x3 hour paper)
Prerequisite(s) TEGM3592 Engineering Mathematics I

Corequisite(s) TEGM3591 Engineering Mathematics |

Content: Particle DynamicKinematics of particled.aw of motion, displacement, velocity, acceleration. Rectilinear Motion,
rectangular coordinates. Plane curvilinear motion: normal, tangential and polar coordinates. Constrainedpatiitesof connected
Motion relative to translating axes, Motive telavtating axes. General relative motion. Projectiles. AngHliaieticstion.
particlesNe wt onds Second Law of Mot i on. Equations of meti on anc
energy principle. Power and effjci€onservation of energy. Principle of linear impulse and momentum. Angilareticsnentum.

of a system of particles Gener al i zed N e-energyprinapleSrapanmenedtunipaneiple. Wo r k

Learning Outcomebtpon completion of this tepdtudents should be able to:

1. Express motion of a body in terms of position, velocity and acceleration

Apply principles of kinematics and kinetics to describe motion and causes of motion

Use rectangular and curvilinear coordinates to solve dyreanscs probl

Analyse linear, angular, projectile and relative motion of particles and systems thereof

Apply equations of motion in rectilinear and plane curvilinear motion

Apply the weekergy principle and impulementum principle to solve particle dynasteasspro

Explain the kinetics of a system of particles and analyse them usingrthyepsiodiple and the impubseentum principle

Nooahkwh

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 3, 4, 5, 6)
2 Application of Scientifitn§ineering Knowledge (Course Outcomes 1, 2, 3, 4, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 2, 3, 4, 6)

Issue Date September 281
Next Revision: September 201

42



Module Title: ENGINEERING MECHANICS |

Code TEGT3641

NQF Lesl 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50#ssignments, 2 TedEamination 50% (1 x 2 hour paper)
Corequisite(s) TEGT3592 Engineering Mechanics |

Content: Particlynamics Kinematics of particled.aws of mioh, displacement, velocity, acceleration. Rectilinear Motion,
rectangular coordinates. Plane curvilinear motion: normal, tangential and polar coordinates. Constrainedpatiitesof connected
Motion relative to translating axes, Motion relatitengoaxes. General relative motion. Projectiles. Angukéineticsoof
particlesNe wt onds Second Law of Mot i on. Equations of meti on anc
energy principle. Power and efficiensgrn@tion of energy. Principle of linear impulse and momentum. Angul&imatiosentum.

of a system of particles Gener al i zed N e-energyprinciple Srapneenedtunipaneiple. Wo r k

Learning Outcome&n completing the course studenis &teoable to:

1. Express motion of a body in terms of position, velocity and acceleration.

Apply principles of kinematics and kinetics to describe motion and causes of motion.

Use rectangular and curvilinear coordinates to solve dynamics problems.

Analyserear, angular, projectile and relative motion of particles and systems thereof.

Apply equations of motion in rectilinear and plane curvilinear motion.

Apply the weekergy principle and impulementum principle to solve particle dynamics problems.

Demastrate an understanding of the kinetics of a system of particles and analyse therenesigg phiecigiekand the
impulsenomentum principle.

Noogaprwd

CONTRIBUTION to Exit Level Outcome:
1 Problem Solving (Course Outcomes 3, 4, 5, 6)
2 Application of 8uctific & Engineering Knowledge (Course Outcomes 2, 5, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 6, 7)

Issue Date September 2015
Next Revision: September 2019
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Module Title COMPUTER SCIENCE FOR ENGINEERS

Code TCME3621

NG Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment ContinuoubM%(at least 2 Assignmén29%, at least 3 Lal3®%, at least 2 Tests 50%).
Prerequisite(s) TCME3521 Computing Fundamentals

ContentData structures and algorithrhfnear Abstract Data Structures, including Lists, Stacks aBth@uehess and their

applications Programming using MATLABpplication of MATLAB programming to actual engineering situations. Programming
project. MATLAB Basics: variables asd mutigimensional arrays. Branching statements and program: Progradowesign, Top
Bottorrup Techniques. Control Statemdsesdefined functionsOperational arguments, sharing data using globaPmgemory.

defined functionsComplex Data: Charadtga and additional plot types. Graphical User Interface, Advantages and Disadvantages of
MATLAB. Introduction to C programing language.

Learning Outcome&n completing the course students should be able to:

1. Generate data structures and algorithms

Apphbinary trees to specific programming environment
Demonstrate knowledge of MATLAB programming

Create and use ugefined MATLAB functions

ApplYMATLAB programming for solving engineering problems
Write simple C programs

ok, wd

Contribution to Exit Level Outcome
1 Problem Solving (Course Outcomes 4, 5)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5)

Issue Date September 2015

Next Revision: September 2019

Modde Title: COMPUTER AIDED DRAWING
Code TEGT3661

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100%

Corequisite(s) TCME352Computing Fundamentals
Prerequisite(s) TEGT356Engineering Drawing

Content:Getting afted;Setting up the drawing Environmdasing commands and system variables; Using coordinate systems;
Creating objects; Drawing with precision; Controlling the draviidginigspiayhodsUsing layers and object properties; Adding
text to drawisgCreating dimensions; Using blocks and external rbfaremgieg;content with AutoCAD design Cebteating

a layout to plot; Plotting your drawing; Workindimehseenal spa@reating threBmensional objects

Learning Outcomesktpon copietion of this module, students should be able to:

1. Competently use commands and symbols in the computer drawing environment.
2. Create or use standard objects to make engineering drawings with AUTOCAD
3. Merge text and dimensions with drawings generatddX@hbAU

4. Makdayouts and plot drawings created by AUTOCAD

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 3, 4)

Issue Date Sepémber 2015
Next Revision: September 2019
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Module Title: STATISTICS FOR ENGINEERS

Code TEGS3691

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hour paper)
Prerequisite(s) TEGM3591 Engineering Mathematics |

Contents:Theory (Random experiments, Random events), Conditional Probability, Mathematical Expectation and Decision mak
Probability Distributions and Densities: Binomial, Geometric, Hypergeomelirmabisdaiform, Gamma, Beta, Weibull;
Sampling Distributions: Mean, Variance; Inferences concerning Mean, Variance and Proportions: Point and Interval Estimat
Parametric tests, Nonparametric tests; Linear Regression and Correlation:tiie hlieesmdRégression, Correlation; Analysis of
Variance: Completely Randomized and Randomized Block Designs, Multiple Comparisons; Applications to Quhlity Assurance: C
Charts for Measurements and for Attributes, Tolerance Limits, OC CGueesSakopéipt; Applications to Reliability and Life

Testing: Reliability, Faiione distributions, Exponential Model in Reliability and in Life Testing, Weibull Model in Life Testing.
Introduction to basic queuing theory.

Learning Outcome&n completirthe course students should be able to:

1. Describe the theory of probability

©ONoG A WD

Analyse data using probability distribution and densities

Use the principles of sampling distribution to analyse data
Apply linear regression and correlation to a set of data
Applyanalysis of variance to solve engineering problems

Apply statistical methods in quality assurance

Apply statistical methods in measuring reliability and life testing
Appreciate basic quetiegpry

Contribution to Exit Level Outcome:
2 Application of 8uctific & Engineering Knowledge (Course Outcomes 3, 4, 5, 6)
4 Investigations, Experiments & Data Analysis (Course Outcomes 3, 4, 5, 6)
11 Engineering Management (Course Outcomes 3, 4, 5, 6)

Issue Date
NextRevision:

September 2015
September 2019
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Madule Title: INTRODUCTION TO ENGINEERING GEOLOGY

Code TMNE3621

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous (assignments, 2 Tests) 50%, Examination 50% (1 x 2 hour paper).
Corequisite(s) None

Content: MineralggMineralogy Properties and composition of rock forming and economic minerals; petrology; composition and
identification of common igneous, sedimentary and metamorphic rocks. Practical work involves the identiferal®armd common min
rocksInterral processesthe nature of the interior of the earth; plate tectoniSutiaoeyprocessesock weathering and soil

formation; erosion and denudation; sediment transport and deposition; the rock cycle in the context of iplateltsatpnic theory;
gechydrology. Practical work involving geological map interpretation.

Learning Outcomebtpon completion of this module, students should be able to:

1. Describe composition and properties of common minerals and rocks
2. Relate the nature of the intéribe @arth and the plate tectonic theory
3. Describe weathering processes and soil formation processes

4. Discuss key aspects oflgatrology

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1)
2 Application of Scientific & Enginerdngeldge (Course Outcomes 2, 3)
5 Eng Methods, Skills, & Tools including IT (Course Outcome 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: STRENGTH OF MATERIALS

Code TCVM3621

NQF Level 6

Contact Hours 2L + 1T or 1PS/Wee

NQF Credits 8

Assessment Continuous 50%ssignments, 2 TesEs)amination 50% (1 x 2 hour paper)

Corequisite(s) TEGT3592 Engineering Mechanics |

Content:Basic conceptdvajor principles and assumptions; Force equilibrium; Supports andicugmpereedasdy diagrams.

Stress and strainnternal effects of fore€&soncept of stress and strain; Tensile te:
El asticity; Nor mal stress and straigjdiPbysseahbébsect-abfoPobh

dimensional stress; Volumetric strain; Bulk modulus; Relationship between eldstiallgdosideds bars, composite bars,
temperature stresses and simple indeterminate problesiatly loaded bars of mgrgross sections and bars loaded at intervals;
Simple indeterminate problems on direct tension and compression; CoBgmmuettibarsharacteristics of plane sections:
Centroids of simple and complex areas; Second moment of area; Polar apdPaealledfaxes theorem; Perpendicular axes
theoremBending:Shear force and bending moment diaBeardisg and shear stresses in bearfiteory of beam bending;
Section modulus; Composite beams; Shear stress distribution dusinopbedirgijorPure torsion of circular bars; Shear stress
and shear strain in shafts, Torsional rigidity; Torsion of hotbwessesfts thin cylinders and spher€sin cylindrical and
spherical shells subjected to internal pressure; Hoop stress aaldstogggtudin

Learning Outcomektpon completion of this module, students should be able to:

1. Demonstrate the application of Hookeés Law to normal and
Solve problems involving axially loaded bars, temperature stresses and simpldeinueter atbsérectures.

Calculate geometrical characteristics of plane sections.

Draw bending and shear force diagrams in beams.

Employ bending and shear stresses in beams.

Solve problems involving shear stresses and shear flow in beams.

Calculatstresse and strains in circular shafts subjected to torsion.

Relate stresses in thin cylinders and spheres subjected to internal pressure.

©ONoGrWDN

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 5, 6)
2 Application of Scientific & Engigdénowledge (Course Outcomes 3, 4, 7, 8)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5, 6, 7, 8)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: FLUID MECHANICS

Code TMEE3611

NQF Level 6

Contact Howr 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Corequisite(s) TEGT3592 Engineering Mechanics |

Contentintroduction to fluid mechanics; properties of fluids (dengityayisuogitessure); fluid equilibriumi-luidtStatics

The governirdjfferential equations; pressure distributions, manometric pressure measurement; fluids in relative equilibrium (const
acceleration); forces on submerged surfaces; bOogaimgnsional flows with inerttekD mass conservatiol) inomentum

conservation (Bernoulli equation); total head diagrams; free liquid jets; flow HiyelaauliensgstemsEnergy changes in

systems; pipe friction (laminar and turbulent friotnMaody diagram); general loss coefficentgr viscous flaw

Differential equations of motion; torsional viscometer. Applications: flow with pressure gradient betwedpepioallel plate and

Learning Outcomektpon completion of this modtudents should be able to:

1.

arwDd

Describe properties of fluids and conditions for relative equilibrium in fluids.

Categorizeotki mensi onal mass and momentum conservation and app
Demonstrate skills for flow measurements

Sole general hydradistems with respect to energy changes, pipe friction, loss coefficient.

Analyse laminar viscous flow using differential equations of motion and its applications to flow with pressplatgradient betwe
and pipe flow.

Contributiorto Exit Level Outcome:

1 Problem Solving (Course Outcomes 1, 2, 5)

2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 4)
4 Investigations, Experiments & data Analysis (Course Outcome 3)

5 Eng Methods, Skills, & Tools includingide(Outcomes 1, 2, 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV

Code TEGT3672

NQF Level 6

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50%inimm 2 tests and 4 assignmexs)mination 50% (1 x 3 hour paper)
Prerequisite(s) TEGM3592 Engineering Mathematics Il

Corequisite(s) TEGT3671 Engineering Mathematics Il

Content: Applications of second order ordinary differential equaitbreortant coefficients: The Caylayilton theorem and

applications to differential equations. Simple harmonic motion; vertical oscillations of a particle hangimgy danapedlastic str
oscillations; forced oscillations, rotation of a rigid boahetimoatsixsystems of oscillating paReftal differential equatians

Classification of PDEs as Elliptic, Parabolic and hyperbolic, Neumann, Dirichrit boundary conditions of RIDRsofMiethods of solu
heat equation and the equation for thiegibtiang fixed at both ends, separation of variables, Application of Fourier series to the
solution of heat and wave equations, waves in a stretched elastic stmggriiulgible, triple and iterated integrals, line

integrals in the plane,&endés Theor em, independence of path, surface int
and solenoidal fields, physical and engineering applisagaoal methodZeros of functions, Polynomial interpolation and Least
Squares goximation, different numerical differentiation and integration. Numerical solution of ordinary differesidigl equations. Boun
value problems. Computational linear algebra with emphasis on numerical solution of linear and nonlinear equations, nume
computation of Eigenvalues and Eigenvectors. Basic computing in numebiéfaremethadpiationdlodelling with difference

equations, methods of solution to first and second order difference equations.

Learning Outcome®n completing the courgdesits should be able to:

1. Describe the applications of Gldgmiiton theorem to solving differential equations

2.  Apply linear differential equations to solve engineering problems involving simple harmonic motion, danspeetloscillations and f
oscillations

Apply integral calculus to functions of several wvariable
Describe the principle of numerical methods and computational linear algebra

Perform polynomial interpolation and apply the Least squares approximation

Apply numeridadifferentiation and integration to solve ordinary differential equations including using computer applications

IS

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2)
2 Application of Scientific and Engineering Knowledge (Cougse2(Bitdo 5, 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 6)

Issue Date: Septemb&015
Next Revision: Septemb&019
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Module Title: BUILDING MATERIALS

Code TCVI3612

NQF Level 6

Contact Hours 4L+ 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Prerequisite(s) TEGS3591 Matesiatience

Content: Overview of engineering properties, and test methods, and specificatiais Geednateconstructed facilities
Aggregatesphysical and mechanical properties of aggregate properties affecting performance of concrete and bitumen mixtures s
as, mineralogy, gradation, shape, stren@oneteteCement production, hydrafi@@ment, concrete mixture design, fresh and
cured properties, concrete testing, grades of concrete, and concrete for spechMhspptigatizhs:tion and testing of cement

bricks, cement paste, and cement motors. Composition and prottretisnhgtcaulic binders. Aggregates used in concrete mix.
Composition dosage. Concrete adjuvants. Properties of fresh concrete. Preparation, treatment and $teetiRgopeciesrete.

of carbon steel; selection and testing of structurdfoasidgaiteels, steels for concrete reinforcement, steel corrosion and ways of
preventing corrosidfood Mechanical properties of wood, effects of moisture on mechanical propertigsyrasisd lsaffieiyg

of wood) and pyrosis prevemitmmentechnologymechanical behavior of bitumen, penetration grading method, viscosity grading
method and Superpave design, and bitumen mixture design meflibdologitsialsAluminium, polymers, and composites.
Professional Developmelgboratory repaevriting, presentation skills, team work activities.

Learning Outcomebtpon completion of this module, students should be able to:

1. Discuss how construction materials relate to the selection and specification of construction methodstiurctivié®ngineering
Describe mechanical properties of building materials, their uses in the design, and effects on structural performance.
Interpret the composition and characteristics of aggregate, concrete and masonry
lllustrate various concrete testingoigehni
Categorise the characteristics and uses of carbon steels used in civil engineering

arwn

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3)
4  Investigans, Experiments & data Analysis (Course Outcome 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5)

Issue Date: Septembe2015
Next Revision: Septembe2019
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Module Title: SOIL MECHANICS

Code TCVD3682

NQF Level 7

Contact Hots 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Corequisite(s) (TEGT3592 Engineering MechahiMBIE362htroduction to Engineering Geology)

ContentMineralogyPropertieand composition of rock fori@inface processesnil formation, erosion, sediment traSsgort.
mechanics concepts, Elasticigffective stresse®lume change behaviour of soils, stragssnvariants, isotropic/anisotropic
moduli. Modelingdedined/undrained behaviour, elasticity in soil mechanics, small strain eRstititjtytiHwepry in sand and
clay, volume change and plastic hardening, friction bldelastapdie$tic modellingcritical state and constant volume; stress
dilatancyShear strengthiviohr and Coulomb failure, peak and residiual Bti@xigtitestingStrength anisotropy, strai@ and
viscous effectatroduction to groundwater hydraulics.

Learning Outcomebtpon completion of this module, stutauitsise able to:

1. Identify composition and properties of common minerals and rocks

Relate different soils and their strength

Describe soil parameters and frictions

Interpret elasptastic phenomena

Explain Mohr and Coulomb approaches

Discuss consolidafimodel stresses and anisotropy with respect to soil mechanics
Discusgiechydrology and groundwater flow

Nogaprwh

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 4, 5, 6)
2 Application of Scientific & Engineering Knowledge (Coores D4, 5, 6)
4 Investigations, Experiments & data Analysis (Course Outcomes 2, 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5, 6, 7)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: INFRASTRUCTUREANNING AND DESIGN |

Code TCVI3622

NQF Level 6

Contact Hours 2L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Corequisite(s) (TEGT3592 Engineering MechahibIE362htraluction to Engineering Geology)

Content: Infrastructure planningdemographics; urbanization/urban planning; demand for infrastructure; cost and affordability;
standards; social aspects and participatory approaelnss; aladidinfrastructure interaadiemandiriven approaches and
development impact approadPlegsical infrastructurelntroduction to common infrastructure services for water, hydrology,
transportation, buildings, wastes, urban and the built er@ividrengitieering standardSvi engineering drawingsdes and

good practiceBhe general planning and design procsssnario planning, task schedulingaskinty, forecasting. Presentation

of reports with relevant technical specifications; creative thinking techniqgesnethgit@egy; modelling; system analysis;
decisiomaking.Environmental managemettkie role of the civil engineers in environmental problem solving; sustainable
development; agenda 21 and global environmental issues and problems; our comthorefsusr@grelopment; population

growth dynamics; tragedy of the commons; environmental problems as externalities; government interventioblémenvironmental pr
solving; environmental quality criteria and standards; environmental laws anidtegotiediopsliution con8gstems

approach system dynamics and feedback loops; modelling environmental systereyder@sgledeiment, decision making
strategies and the environment.

Learning Outcomebtpon completion of this module, statlentd be able to:

1 Correlate population growth with development trends

Apply the methodology used in infrastructure planning
Paraphrase physical infrastructure

Interpret civil engineering drawings

Elaborate on the role of civil engineers in envirprobkmasolving
Categorise planning and environmental laws and regulations

OO WN

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 1, 4)
Application of Scientific & Engineering Knowledge (Course Outcomes 2, 5, 6)
Eng Design (Course¢domes 2)
Investigations, Experiments & Data Analysis (Course Outcomes 1, 2)
Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 3, 4, 5)
Professional and Technical Communication (Course Outcome 3, 5)
Sustainability and Impact of Engimpéetivity (Course Outcomes 5, 6)
Individual, Team and Multidisciplinary Working (Course Outcomes 5, 6)
Independent Learning Ability (Course Outcome 5)
10 Engineering Professionalism (Course Outcomes 5, 6)
11 Engineering Management (Course Outcéntds 2

Co~NOOhhwN

Issue Date: September 2015
Next Revision: September 2019
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Module Title: SURVEYING FOR ENGINEERS |

Code TCVEB42

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100%

Prerequisite(s) TEGM3591 EnginegrMathematics |

Content: Introduction to surveyingtheory of measurement errors; surveying instrumentation; observation and reduction of
observations; levelling, taping and electronic distance measurement; setting out; longitudinal ant aord<f#| seadionassu

haul diagrams; areas and volumes; coordinate system dsdcblhdr@PS survey syst8mseying calculationgoins, polars;
intersections; traverse; resections; triangutitteration; fnighting; direction sheet;otwimy and surface modelling software.

Survey camp (1 week during holidays).

Learning Outcomebtpon completion of this module, students should be able to:
1. Overview surveying and its applications to engineering

Distinguish the various techniques andéabils practical surveying

Match GPS survey systems

Apply surveying calculations to an engineering problem

Interpret contcamd surface modelling software in surveying exercises

aprpODd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcoribes 4,
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 4)
4 Investigations, Experiments & Data Analysis (2, 5)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5)

Issue Date: September 2015
Next Revision: Septembe2019

53



Module Title: STRENGTH OF MATERIALS I

Code TCVM3662

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 2 hour paper)

Prerequisite(s) TCWIPB2L Strength of hials |

Content: Displacement of Beants Geometric methodDou bl e i ntegration anadka mbdhodaul ay ods

Displacement of structurésWorkenergy method<rinciple of conservation of energy; Strain energy due to axial force, bending,
torsion, and shear; Method of real work; Principle of virtual work; Application of virtual work in the evahtatinrbefdisplacem
rigid frames, and trusses; Techniques f or oatott displacemremt of vi
of beams and fr ames; Ma x.Bteessestard straimsirotwoeamd thrde dimesnsiuimaysis mfctvaol defl e
and thredimensional state of stress in structural systems; Transformation of stressemaimhkstaassed and maximum shear

stresses; Analysis of two and-dhreeme nsi onal s t at Energy fThewi¢dtaiturie theorieM applieddts structuralc | e .
elementsCombined bending and direct stresses in structural members. Unsymbegtdica and applicatiorShear stress in

thinwalled open sections. Shear center. Creep, Fatigue, Fracture and stress concentration problems.

Learning Outcomektpon completion of this module, students should be able to:

1. Evaluate displacements (defleetimhslopes) of beams using geometric methods.

Determine displacements of beams, trusses and rigid framesnsigy metkods.

Analyse stresses and strains in two and three dimensions with cases of plane stress and plane strain.

Distinguish bendsiesses in beams under symmetrical and unsymmetrical loading.

Solve problents/olving shear stresses and shear flow in beams.

Apply the principles of transformation of stresses and a

ok, wN

Contribution to Exit el Outcome:
1 Problem Solving (Course Outcomes 1, 2, 3, 5, 6)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 5, 6)

Issue Date: September 281

Next Reision: September 201

Module Title: INDUSTRIAL ATTACHMENT |

Code TEGT3600

NQF Level 6

Total Hours Six (6) weeks preferably during the June/July break in Year 2 or Year 3 of engineering. About 6
hours/day x 5 days/week) x 6 weeks = 180 hours.

NQFCredits Not assigned
The Module is required to be satisfactorily done before graduation.

Assessment Continuou&00% (Bily LogbooRecord @b;Lecturer/Employer Evaluation 20%irzeddReport
60%0).

Prerequisite TEGA3590 Workshop Practice

Contem: During Industrial Attachment |, students will work under company supervision at the level of an Artisan and will undertak
least six weeks of attachment to an appropriate industonfprdwicd! training. Students will maintain a logilpactifites

and will be required to submit a comprehensive final report for assessment at the beginning of the folloveitigcseneegter. During
students will be visited at their work place twice by their Lecturers.

Learning Outcomektpon completi of this course, students should be able to:
1. Describe the organisational structure and the operational processes of the company or organisation
2. Describe in details his/her contribution to the company during the internship

Issue Date: Septemb&0b
Next Revision: September 201
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YEAR 3 OF BSc IN CIVIL ENGINEERING

SEMESTER 1

Module Title: EXPERIMENTAL AND RESEARCH METHODS

Code TEGR374

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 1009 echnical Report (30%ritten Assignments (30%); Research Proposal Seminar
(20%); Lab Reports (20%)

Prerequisite(s) TEGS3691 Statistics for Engineers

Content: Experimentation planning and exe€etibnical report writingReport structure and fornitarature RevievReasons

for reviewing relevant literature, citation and refReseanch methodologlformulation and presentation of research proposals.
Statistical data analysis: Data descriptimx and whisker plots, bar charts and histograms, scattgvestotxmerimental data.

Data modelingexperimental data modeling with simple linear, and multiple linear regression models. Interpretation of the coefficier

determinatiog® and adjuste®? and the role of adjus®don model building. One way ANOVA on experimental data and
hypothetical conclusions. Software (SPSS, EXCEL, SAS or any other software)

Learning Outcome&n completing the course students should be able to:

1. Describe the principles of experimentationy gladr@xecution

Write and present a concise technical report

Describe the principles used in research methodology

Formulate and present a research proposal

Apply appropriate tools to analyse data

Use statistical software to describe data using graphs

Usestatistical software to model experimental data using regression models and ANOVA technique and interpret the softw
output

Noogaprwd

CONTRIBUTION to Exit Level Outcome:
4  Investigations, Experiments and Data Analysis (Course Outcomes 5, 6)
5 Engineering Metkp8Kkills and Tools, Including Information Technology (Course Outcomes 5, 6)
6 Professional and Technical Communication (Course Outcomes 2, 4)
9 Independent Learning Ability (Course Outcomes 2, 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: FUNDAMENTALS BEONOMICS

Code TEGT3761

NQF Level 7

Contact Hours 2L + 1T/Week

NQF Credits 8

Assessment Continuous 5@&ssignments, 2 TesE)amination 50% (1 x 2 hour paper)
Prerequisite(s) None

Content:Microeconomicselemest of economics; demand and supply; elasticity; applied market analysis; utility; competition and
monopoly; labour markktacroeconomicsnflation and the business cycle; Keynesian aggregate demand; money and interest rates;
central banking and mongaligy; world trade and the balance of payments; unerfieyrtiahiaccountingature of costs,

product costing, cost accountingvphafie relationships, and financial statémedsiction to budgeting. Introduction to

marketing Long anchertterm decision making.

Learning Outcome&n completing the course students should be able to:

1. Discuss the fundamentals of microeconomics

Discuss the fundamentals of macroeconomics

Apply the fundamentals of financial accounting in an Enginéering projec
Apply the principles of budgeting in an Engineering project

Applythe principles of marketing an Engineering product

arwn

Contribution to Exit Level Outcome:
7  Sustainability and Impact of Engineering Activity (Course Outcomes 3, 4, 5)

Issue Date: Septemdr 2015

Next Revision: September 2019

Module Title HYDROLOGY FOR ENGINEERS

Code TCVD3741

NQF Level 7

Contact Hours 2L + 2T or 1PS/Week

NQF Credits 8

Assessment: Continuous 508$signments, 2 Tedgamination 50% (1 x 2 hours paper)
Prerequisie(s) TMEE3611 Fluid Mechanics

Content:Hydrological cyclewater resources, rainfall processes and data; the determination and measurement of evaporation and
transpiration; Infiltration calculation and modelling; flood frequency determinatioat@mndlamalysid, unit hydrograph analysis;

timearea routing, reservoir routing, Muskingum routing, storage draft analysis; soil erosion and sédanwemeasdeationt

stream flow measurement and analysis, hydrological modelling

Learning Outames:Upon completion of this module, students should be able to:

1. Summarise the hydrological cycle and describe methods for determination of evaporation and transpiration
2. Distinguish modelling floods and measuring stream flow

3. Discuss the processes thdttleagoil erosion and sediment production

4. Discuss methods for flow measurement and hydrological modelling

Contribution to Exit Level Outcome:

Problem Solving (Course Outcome 1)

Application of Scientific & Engineering Knowledge (Course Outgomes 2, 3, 4
Investigations, Experiments & Data Analysis (Course Outcomes 3, 4, 5)

Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3, 4)
Sustainability & Impact of Eng Activity (Course Outcome 1, 3)

N~ ANPR

Issue Date: September 2015
Next Revision: Sepember 2019

56



Module Title: THEORY OF STRUCTURES

Code TCVS3791

NQF Level 7

Contact Hours 3L + 2T /Week

NQF Credits 12

Assessment: Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hours paper)
Prerequisite(s) TCVM3662 Strength aekils 11

ContentReview of static®rinciple of indeterminacy and static stability of plane frames and trusses. Analyses of statically determinat
beams; Truss analysis using method of joint resolution and methoArudigsistiohstatically ietierminate structures: Force
Content:Review of static®rinciple of indeterminacy and static stability of plane frames and trusses. Analyses of statically determinat
beams; Truss analysis using method of joint resolution and methoArudigskdrssatically indeterminate structures: Force

Methodd method of consistent deformabisgiacement Methddslopedeflection method and Hardy Cross moment distribution
method. Analysis of-hivmed parabolic archeBuence lines for staticallytdeminate structuresnfluence lines for beams and
trusseslinfluence lines for statically indeterminate structBeams and frames; MuBllere s | a u Elastipimstability:i p | e .
Determination of critical loads of struts; Stability functtohslfoyaxi oaded beams and frames. Sout |
critical buckling parametenslysis of plates and simple shells. Introduction to matrix methods of structural &iekysikty

and stiffness methaditroduction to sucturaldynamics:Dynamic analysismit state design philosophyitimate limit states

(ULS) and serviceability limit states (SLS) as applied to structural steelwork and reinforced concrete structures.

Learning Outcomebtpon completion of this module, statlentd be able to:

1. Analyse elastic structures using classical methods

Compare statically determinate and indeterminate structures using influence line diagrams
Demonstrate knowledge of buckling of struts

Use matrix methods of analysis in solvintysteterahinate and indeterminate structures
Illustrate forces and stresses in beams, arches and trusses

Discuss and compare plates and simple shells

Use ULS ar8L S design as applied to structural steel works and concrete structures.

Nooakowbd

Contribution to Exitevel Outcome:
1 Problem Solving (Course Outcomes 1, 4, 7)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 4, 6, 7)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5, 7)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: INFRASTRUCTURE PLANNING AND DESIGN II

Code TCVD3721

NQF Level 7

Contact Hours 2L + 1T or 1PS /Week

NQF Credits 8

Assessment Continuous0%

Corequisite(s) TCVI362mfrastructure Planning and Design |

Content The general planning and design procém®casting and evaluation techniques; system analysis; decision support and
decisioimakingEnvironmental impact assessmegtivironmental monitoring and auditing; environmental planning; environmental
institutics) sources, characteristics and effects of environmental contaminants; environmental pollution and degradation in Soutt
AfricaComputer applicatiointroduction to Geographical Information Systems and application to infrastructure planning problems.

Learning Outcomektpon completion of this module, students should be able to:

1. Discuss the principles of forecasting and evaluation techniques
Discuss decision support and decision making processes

Explain techniques for environmental impact assessment

Cakegorize techniques and tools of remote sensing

Appraiseomputer applications for spatial analysis and evaluation (GIS)

aprwn

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 4, 5)

Application of Scientific & Engineering Knowledg©(Goomees 1, 2, 3)

Eng Design (Course Outcome 1, 2, 3)

Investigations, Experiments & Data Analysis (Course Outcomes 4, 5)
Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5)
Professional and Technical Communication (Course Quipme 1,
Sustainability and Impact of Engineering Activity (Course Outcomes 2, 3)
Independent Learning Ability (Course Outcome 5)

O~NO U WN PR

Issue Date: September 2015
Next Revisian September 2019
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Module Title GEGTECHNICAL ENGINEERING

Code TCVG3711

NQF kvel 7

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment: Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hours paper)
Corequisite(s) TMNE362htroduction to Engineering Geology

Pre requisite(s) TCVD3682 Soil mechanics

ContentScope of geotechnical engineeriRgoblems of equilibrium and deformation. Simple soil properties; classification of soils and
rocks. Soil profiles, site exploration, drilling and sampling. Compaction of soils, shear strengtly, ety reldpeasiability,

earth pressure. Effective and total stiRisseisution of stresses by elastic theagynsolidation and settlements of soils, collapse

and heave, settlement analysis of structures, allowable dé&fonyabioshearestgth in soils and roékssign of foundations

stability of slopes in earth and rock, one dimdemgional seepage through soils and rock, plane and radial flow nets, seepage
stresses, piping, filters, filter design. Earth pressures on staiitugesjalist consolidation, bearing capacity. Laboratory work.
Application of Simulation software.

Learning Outcome&n completing the course students should be able to:

1. Discuss properties and classification of soils and rocks

lllustrate parameters use@present shear strength and bearing capacity of soils
Discuss the distribution of stresses in soils and rocks using elastic theory
Demonstrate design principles for foundations

Applydesign principles of retaining walls with respect to respgcésewagion structures

aprwn

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 2, 4, 5)

Application of Scientific & Engineering Knowledge (Course Outcomes 1, 4, 5)
Eng Design (Course Outcome 3)

Investigations, Experiments & DdiaiArf&@ourse Outcomes 2, 3, 4, 5)

Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 4, 5)

G wWNPEF

Issue Date: September 2015
Next Revision: September 2019
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Module Title CONSTRUCTION MANAGEMENT

Code TCVS3721

NQF Level 7

Contact Hours 2L +1T or 1PS/Week

NQF Credits 8

Assessment: Continuous 10q%wo Written Tests (50%); Written Reports (25%); Other Assignments (25%))

Pre requisite(s) None

Content: Project estimating and schedulingrinciples of estimating and scheduling for the sonst i on i ndustry,
preliminary and final estimatesdé quantity t akngmanfiafandaind cos

computer techniguesogramming methods and work contr@thods and quantitatioks tased to effectively plan, organize, and
control construction proj ect sBil ofRyaRtifiesLedisRtMdn for pvorksjcantratts, teddern ni n g
document preparation, and tender evalotdipneting Engineering Dragsnability to convert engineering drawings into bill of
guantitieaVork safetyQuality controprinciples.

Learning Outcome&n completing the course students should be able to:

Recall principles of construction management and work control

Identify dsic concepts of construction estimating, planning and scheduling

Categorize tender documentation, preparation of bill of quantities, and tender evaluation
Integrate safety into project cost schedule and describe measures taken to ensure safety at work
Evaduate basic principles of quality control

Interpreéngineering drawings

okl wnhE

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 2, 5, 6)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 4, 5, 6)
3 Eng Design (Cou@Batcome 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5, 6)
10 Engineering Professionalism (Course Outcomes 4, 5)
11 Engineering Management (Course Outcomes 1, 2, 3, 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module Title: HYDRAULICS AND HYEBRNGINEERING

Code TCVD3712

NQF Level 7

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)

Prerequisite(s)

TEGT3641 Engering Mechanics Il, TMEE3611 Fluid Mechanics

ContentReview of Fluid Mechani€3uid properties; HydrostaticsBasid hydrodynamiBernoulli equation, force, momentum,
flux equation, continuity equation; ideal flow patterns, streamlisiesedldi@wmetaminar and turbulent flow, boundary layers and
drag) Flow resistance in pipes and channdimensional analysis and modiais whith pressure gradient between parallel plate,
pipes and channels. Analysis of fluid maElesigny;of pidine networksPipe networks (simple branching circuits, single node
reservoir systems, pipe reticulation siPaEmEnent pressurized flbwsign of pumpsvariable pressure flows. Water hammer.
Open channel flodows over free surface&low resigtae in channels; Flows with uniform regibaemp&r systenislow

through spillways and stilling basins. Disturbebrifigws and culveBslsic design of hydraulic structur&pillways, stilling
basins, weirs, culverts, dams, reservoirsjreigadiien schemes.

Learning Outcome®n completing the course students should be able to:

=
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lllustrate fluid properties and applications of Bernoulli equation to fluids

Distinguish the characteristics of laminar flow and turbulent flow in fluids

Comparthe flow characteristics in pipes and channels

Analyse basic fluid machinery including systems with pumps and pipe networks

Discuss basic features of pipeline network design

Discussr basic principles of pump design

Explain characteristics of flows avsuffaces, including flows in spillways and stilling basins
Discuss the characteristics of flows under bridges and in culverts

Design common hydraulic structures such as culverts, dams, canals etc.

Contribution to Exit Level Outcome:
1 Problem Solvingp(@se Outcomes 1, 2, 3, 4,5, 6, 7, 8, 9)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 5, 6, 7, 8, 9)
3 Eng Design (Course Outcome 5, 6, 9)
4  Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3, 4,5, 6, 7, 9)

IssueDate:
Next Revision:

September 2015
September 2019
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Module Title: URBAN WATER SYSTEMS

Code TCVD3782

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x 3 hour paper)
Corequisite TVD3741 Hydrology for Engineers

Prerequisite(s) TCVI3622 Infrastructure Planning |

Content:Water Supplylmportance of water supply to communities, water demand, water drawing; elevation, adduction, storage
legislation and codesstritution networkDesign and construction of pipelines, water facilities in buildings, unaccounted for water and
leakage contrdllater Quality Monitoringater quality determination, analysis, guidelines and standards. Water sample preservation
and storaganalytical instrumentation and techniques. Quality control, quality analysis and monitoring. Statisticaldépalysis of water qu
data. Contemporary issues in water bubdity drainagevastewater sources, variations, combined and separateystéattion

vacuum collecta®&ystem simulatiomspplication of Simulation software to basic Water supply and Drainage networks.

Learning Outcomektpon completing the course students should be able to:

1.

Noakwd

Outline water supply systems and codes pertaatangtpply.

Classify design and construction of water distribution networks.

Categorise water quality determinants, water quality monitoring and standard.
Determining techniques and instrumentation for water quality control.
Summarise water quality @paiality assurance systems and leakage control.
Discuss design and analysis of urban drainage systems and networks
Outline computemulations of water and wastewater networks

Contribution to Exit Level Outcome:

1 Problem Solving (Course OutcorbeS)4,
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5, 6)
3 Eng Design (Course Outcome 4, 5, 6, 7)
4 Investigations, Experiments & Data Analysis (Course Outcome 6, 7)
5 Eng Methods, Skills, & Tools including IT (Coorse©1,, 2, 3, 4, 5, 6, 7)
7  Sustainability & Impact of Eng Activity (Course Outcomes 3, 4, 5, 6)
Issue Date: September 2015
Next Revision: September 2019
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Module Title: REINFORCED AND FRIRESSED CONCRETE DESIGN

Code TCVD3792

NQF Level 7

ContactHours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x 3 hour paper)
Prerequisite(s) TCVS3791 Theory of Structures

ContentConcept of reinforced concrete. Review of the physical antlpnemérieis@f concrete and reinforcing bars.

Fundamentals of design process. Actions on structures. Material selection. Building regulations and codes of practice. Design
philosophies. Elastic and limit state designs. Limit state design: bendstiggsbeakling, deflection, crabksign of

reinforced concrete structural elemeslabs (solid slabs, flat slabs, hollow slabs, ribbed slabs), beams, columns and foundations.
Introduction to computational software pdokagkstion to pretressed concrete desigserviceability maximum stresses on
prestressed steel bars, Loss estpgss force.

Learning Outcome&n completing the course students should be able to:

1. Carry out stress analysis ofretieéébrced concrete elements

Apply dsign codes for stesthforced concrete structures

Apply limit state philosophy to the design of reinforced concrete structures

Formulate characteristic and design features of common structural members

Use computational software packages in theasmbtlesyn of reinforced concrete elements
Solve generalinciples of design ofgpressed concrete structures.

e

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 3, 4, 6)
2 Application of Scientific & Engineering Knowlexdge@Gtcomes 2, 3, 4, 5, 6)
3 Eng Design (Course Outcomes 2, 3, 4, 5, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5, 6)

Issue Date: September 2015

Next Revision: September 2019

Module Title: DESIGN OF STEEL AND TIMBER STREETUR

Code TCVS3762

NQF Level 7

Contact Hours 2L + 1T /Week

NQF Credits 8

Assessment Continuous 50%ssignments, 2 TedEs)amination 50% (1 x 2 hours paper)
Corequisite(s) TCVS379Theory of Structures

ContentSteel and timber constructions in iexegring Limit state philosophy and design in steel. Elastic and plastic moment design.
Design of structural elements in steel and connections and joints. Limit state philosophy and design imtisned. dekgtic meth
in timber. Design of stmat elements in timber and timber connectors.

Learning Outcome&n completing the course students should be able to:

1. Recognize design features for steel structures and timber structures
2. Discuss the limthate design of structural steel members
3. Desigrstructural steel and timber elements, and their connections and joints

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 3)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3)
3 Eng Design (Course Outc@nes
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 2, 3)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: TRANSPORT PLANNING AND TRAFFIC ENGINEERING

Code TCVT3792

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hours paper)
Prerequisite(s) TCVI3622 Infrastructure Planning and Design |

Corequisite(s) TCVD3721 Infrastructure Planning and Design Il

ContentsTransportatin and Network Planninithe transport planning process and transport nirualliBgfety Management

Black spots management, Road safety inspection, Road sdfeffialtigineeringraffic flow theory and traffic data collection.
Transport poy and the decision ma&apacity of junctions, planning of traffic lights; computer applications for traffic simulation.
Transport Economy.Supply and demand; measuring and estimating demand; social and environmental impacts; planning o
transportatiosystems; characteristics of transportation modes; interaction between modes; mode interfaces; transportation technol
economics; public policy, implementation and management

Learning Outcome&n completing the course students should be able to:

1.

agrwn

Applhtransportation engineering principles for streets and highways with emphasis on the safe and efficient operation of road
intersections

Discuss road traffic and transport planning

Correlate road safety management with traffic engineering

Discuss mairateires of transport economy.

lllustratguantitative and computerized techniques for planning, designing, and operating transportation systems.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 2, 3, 4, 5)

Application of Scioi® Engineering Knowledge (Course Outcomes 1, 2, 4)
Eng Design (Course Outcomes 1, 3, 5)

Investigations, Experiments & Data Analysis (Course Outcomes 2, 3, 5)
Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3, 5)
Sustainability &jact of Eng Activity (Course Outcomes 2, 4)

~NOB~WNPRE

Issue Date: September 2015
Next Revision: September 2019
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Module Title: ENTREPRENEURSHIP

Code TEGT3742

NQF Level 7

Contact Hours 2L + 1T/Week

NQF Credits 8

Assessment Continuous 10Q%wo Written Tegb0%); Written Reports (25%); Other Assignments (25%)]
Corequisite(s) TEGT3761 Fundamentaiohomics

Contents: Entrepreneurial perspectitsges of entrepreneurs, characteristics of entrepreneurs, examples of successful ventures for
national delapment. Carrying out feasibility studies, writing business plans. Government policies on small business venture
Enterprising opportunitieusiness motivation, competencies and skills, innovative ideas, product concept and description, marke
assessménStarting new business ventures: the calculated risk, management functions, strategic planning and management finar
projections, possible sources of finance, resource management, projected levels of growth and operataivagitroduction to
manag@ment theoryGroup dynamics. Introductiddatagement accounting. Introduction to Marketing strategies

Learning Outcome®n completing the course students should be able to:

1. Discuss the concept of entrepreneurship and important parametersitieah gua@&strepreneur

2. Distinguish the methods used to carry out feasibility studies

3. Separate the concepts of motivation, competencies, innovation and product marketing

4. Relate the procedure used when starting a new venture including concepinialig di@mahg, operations, accounting and
marketing strategies

5. Differentiate between the various business management functions within an organisation

Contribution to Exit Level Outcome:
7  Sustainability and Impact of Engineering Activity (Comes Z)utco
11 Engineering Management (Course Outcomes 4, 5)

Issue Date: September 2015

Next Revision: September 2019

Module title: RESEARCH PROPOSAL

Code TCVR3792

NQF Level 8

Contact Hours 1 hour per week for 14 weeks

NQF Credits 4

Assessment: Cortinuous 100% [Seminar Presentation (50%, Proposal (50%)]
Corequisite(s) TEGR376Experimental and Research Methods

Module DescriptioBtudents will be required to develop a research proposal under the guidance of a member of the academic staff w
will lecome the supervisor for that research project. In the course of the semester, students will be require@dochresent their Res
Proposals in a seminar to be arranged by their respective Heads of Departments. Towards the end of the sevilester, each stude
submit a typed and bound research proposal.

Learning Outcome&n completing the course students should be able to:

1. Identify a possible problem that can be investigated through an engineering research process

2. Propose an engineering investigatiwdrfwtthe identified problem

3. Propose data collection and analysis methods for the investigation

4. Present the research proposal both orally and in writing, to an engineering audience following specified guidelines

Contribution to Exit Level Outcome:
5 Engneering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2, 3)
6 Professional and Technical Communication (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: INDUSTRIAL ATTACHNIEN

Code TEGT3700

NQF Level 7

Total Hours Six (6) weeks preferably during the June/July break in Year 3 or Year 4 of engineering. About 6
hours/day x 5 days/week) x 6 weeks = 180 hours.

NQF Credits Not assigned
The Module is required to lisfaatorily done before graduation.

Assessment Continuous 100% (Daily Logbook Record 20%; Lecturer/Employer Evaluation 20% and Final Report
60%).

Corequisite TEGT3600 Industrial Attachment |

Module Descriptiomuring Industrial Attachment Il, swdérwork under company supervision at th& éebeladbgist Trainee

and will undertake at least six weeks of attachment at an appropriate ineustprdotidadrnichining. Students will maintain a
logbook of daily activities and will kedepusubmit a comprehensive final report for assessment at the beginning of the following
semesteStudents will be visited at their work places by their Lecturers at least once during attachment.

Learning Outcomektpon completion of this coursenssushould be able to:
1. Distinguish the roles of technologists and technicians in an industrial setting and identify the associated reporting channel
2. Discuss the main technical operations, including inputs, processes and outputs, assodiatied wétly aspagineering

operation.
3. Describe the main technical activities undertaken during the attachment.

Issue Date: September 2015
Next Revision: September 2019
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YEAR 4 OF BSc IN CIVIL ENGINEERING

SEMESTER 1

Module Title: SOCIETY AND THEGENEER
Code TEGT821

NQF Level 8

Contact Hours 2L + 1T or 1PS/Week
Credits 8

Assessment Continuous 100%
Corequisite(s) TEGT3742 Entrepreneurship

Content: Engineering as a professangineering societies and registration procedure fdedgheeaning disciplingésneral

principles of engineering ethictatement of ethical principles, engineering role and responsibility, whistleblowing, code of conduct.
Engineering Council of Namibia (E@blestablishment and role as a regulagingrgpdeering coding and standardisation.

Introduction to the study of labasic procedural law; basic legal concepts; contractual capacity; law of contracts; commercial law;
service contracts and employmentaaw.of arbitration. Technology poliaylization of technology as an economic resource.
Acquisition of technology as a resisurgle as a vehicle of monopolistic control. mechanism of technology transfer, institutional forms
of foreign investment, bargaining for the acquisition giceddimmlmow. Technology petiegign and implementation in Namibia.

Health and safety at the workpldegact of engineering activity social, economic, cultural, environmental and sustainability.

Learning Outcome&n completing the course studeniisidle able to:

1. Discuss the role of various engineering disciplines and societies

Discuss the importance of engineering professional ethics and its enforcement by the regulating bodies
Discuss the use of engineering codes and standards

Demonstrate gendmabwledge of procedural law, law of contracts, commercial law and employment law
Demonstrate knowledge of the laws of arbitration

Discuss the role of technology policy on the acquisition of techndlogical know

Discuss the responsibility of an ertgitealth and safety at the workplace

Discuss thienpact of engineering activity social, economic, cultural, environmental and sustainability

©ONor~wLN

Contribution to Exit Level Outcome:
7  Sustainability and Impact of Engineering Activity (Course Outcen@giie@thiand safety), 8)
10 Engineering Professionalism (Course Outcomes 1, 2, 3)

ECN Exit Level Outcomes Assessed:
10 ENGINEERING PROFESSIONALISM

Demonstrate critical awareness of the need to act professionally and ethically and emeaactiségudgmonsibility
within own limits of competence.

Assessment Strategies
The assessment will constitute the following:

Continuous 100% (at least 2 Assignments 20%, at least 3 Tests (covering the aspects: Law, Professionali$6%jealth and Safety)
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Where and how is this exit outcome assessed?

To pass this course a student should obtain a minimum average continuous assessment mark of 60% in ordentmfneet the requiren
ECN exit level outcome 10 which is assessed through 2 assigntesisiscanvdrdg the aspects of Law, Professionalism, Health

and Safety. Students are expected to demonstrate critical awareness of the need to act professionally aedcisthically and to ex
judgment and take responsibility within own limits of @ompetenc

What constitute satisfactory performance?

After consideration of the 3 tests and 2 assignments, and with reference to evidence of showing awareness of the need to
professionally and ethically and to exercise judgment, the Lecturer wilssmsghe¢ataform to indicate whether the student has
demonstr at Emfineering Rtcdeasiomalidsm fi ni a mannemotth astatii s f @@ iexoededir, e di:s aft i s
The student is expected to obtain a minimum continuous assmsgeamiark of 60 before being declared to have met the
requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

If the performance requirements as stipulatedeabovenat, the student will be considered to have failed and will have to repeat the
course.

Issue Date: September 2015

Next Revision: September 2019
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Module Title: PROJECT MANAGEMENT

Code TEGM3881

NQF Level 8

Contact Hours 3L + 1T/Week

NQF Creth 12

Assessment Continuous 50@assignments, 2 TedEgamination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT3761 Fundamentaiohomics

Module DescriptioBasic principles of project managemé@&mbject management function; project manggecesst project

integration; scope and time frames; quality; human resources; communication; procurement; network scheduling; cost and
managemeridentification and scheduling of project resoyroesource allocation, project flow chartspathigdhnning and

reports evaluatidlanaging medium to large scale engineering projaception to completion, appropriate contacts; general
conditions of contract for engineering Rvogtamme Evaluati@nd Review Technique (PERT) charts madl Raith Method

(CPM) chartdssues of staff selection and team manaiameaging communibased development projedise implications of

information technology and globalization on engineelriteraisciksinary team projebiat allows stuas to apply the principles

and use the tools they learned.

Learning Outcome&n completing the course students should be able to:

1. Discuss the principles of project management and project implementation including the importance of project time manager
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

Discuss the principlesiahaging commubised development projects

Discuss the concepts of @as@hases of the project life cycle

Integrate and balance overall project management functions and apply available software tools for project management
Manage projects in mattiglinary environments using techniques from economics, business management and project
management as an individual or a member of a team

Noogaprwd

Contribution to Exit Level Outcome:
5 Engineering Methods, Skills and Tools, Including Information Techadhgydi@esr2, 6)
8 Individual, Team & nalidtipline Working (Course Outcomes 7)
11 Engineering Management (Course Outcomes 1, 3, 4,5, 7)

ECN Exit Level Outcomes Assessed:
8 INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING
Demonstrate competencetk @ffectively as an individual, in teams and in multidisciplinary environments
11 ENGINEERING MANAGEMENT
Demonstrate knowledge and understanding of engineering management principles and-etakiomic decision
Assessment Strategies
The assessment wilnstitute the following:

Continuous Assessment 100% (at least 2 Assignments 20%, at least 2 Tesmge¥regeniption 20% ayrdup project
report 20%). The group must consist of students from a minimum of two different disciplines.

To passhis course a student should obtain a minimum average continuous assessment mark of 60% and also meet the requireme
ECN exit level outcome 8 and 11 assessed in the group project presentation and submitted group project report.

ECN Exit Level Outc@nEiNDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to work effectively as an individual, in teams and inanaigdisciplinary envir
The grouprojecpresent#on androup projecte port shoul d show evidence of the stude
Identifying and focusing on objectives, Working strategically, Executing tasks effectively and deliveringroemigetedkwoke on t
efective as a team by making individual contribution to team activity, Performing critical functions and eeliehizigcimork on tim

work of fellow team members while benefiting from their support and communicating effectively with teknnnaembers; to wo
multidisciplinary environment by acquiring a working knowlextgersf digcipline, using a systems approach to tackle engineering
problems and communicating across disciplinary boundaries.
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What constitute satisfactory performance?

After casideration of the grdupjecPresentation agdoup projeceport, and with reference to evidence showing the ability for
individual, in teams and in multidisciplinary environments, the lecturer will complete an assessment forthestimiécate whether
has demonst r adivelubl, Teeam ahe Muttidiscipdirfary Wockingi n a mannern dth ad a tiiss fcaocnt soi
fisat i s fieacelleddn gdditiorg the student is expected to obtain a minimum of 50% of the tatiahnfiarkhellgcoup
projecpresentation agtbup projectport before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The stud# will be required to resubmit a r@vigedreport within the time as determine 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 OQutcomeENGINEERING MANAGEMENT

Where and how is this exit outcome assessed?

Students are expected to demonstrate knowledge and understanding of engineering management principles and economic dec
making. Thgroup projeceport should clearly show evidemcb&f st udent 6s knowl edge and wunder
management principles and economic aealsiapy using basic techniques from economics, business management and project

management in a multidiscipline environment as well as pextaondeth analysis.
What constitute satisfactory performance?

After consideration ofgtwup projectport, and with reference to evidence showing the ability to use basic techniques and knowledge
from economics, business management and projecheminabear on engineering practice, the lecturer will complete an
assessment form to indicate wh eEngireeringtMaeagesegnuide n Mmasnemr moht
consimetr esat ifis f a c tiexeeled Inadiitoa, tthe stddenti$ expestedl to @bitain a minimum of 50% of the total
mark allocation for gheup projectport before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case wherexfiisutcome is not satisfactorily attained?
The student will be required to resubmit apejeser@port within the time as determine by the department. If the performance
requirements as stipulated above are not met, the student will b ¢envadailed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: STRUCTURAL ENGINEERING

Code TCVS3811

NQF Level 8

Contact Hours 4L + 1T/Week

NQF Credits 16

Assessment Continuous 50%2 assignments, 2 Tests)imgaB0%, presentationl@¥ and reportl@%
Examination 50% (1 x 3 hour paper)

Corequisite(s) TCVS3761 Design of Steel and Timber Structures, TCVC3792 ReinfstessencCBrerete
Design

Content:Relationship between architectural forms andtsiral systemsComposite design and construction in steel and
reinforced concret®lastic methods of structural analy@isams and frameanit analysis for slab¥iield line analysis and the
simple strip method for slatysctural analysis and desiof buildingsGravity loads; Lateral loads. Lifts, shafts, and shear walls.
Introduction to computational packagesISYS, SAP, ETABS, STAD.PrOvetwiew of special structur&esign of retaining

walls; Water tanks and reservoirs. Modern stystémmnal Introduction to industrialized building lsygternand topologies for
bridges Drawings of a bridge project. Bridge foundations. Bridge trusses. Suspended bridges.

Learning Outcome®n completing the course students should be able to:

1. Disass main features of design of steel and concrete composite members

Use plastic methods to design steel beams and frames

Analyse building frames subjected to gravity, lateral or gravity and lateral loads

Discuss modern structural systems in buildingsandept ofdustrializealilding systems

Compare structures of buildings

Interpret various layouts and topologies for bridges and illustrate them with engineering drawings
Apply computatioseftware packages in the analysis and design o structure

Nogakwbd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 3, 4, 6)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5, 6)
3 Eng Design (Course Outcome 2, 4, 7)
5 Eng Methods, Skills, & Tools indiididgurse Outcomes 1, 2, 3, 4, 5, 6, 7)

ECN ExitevelOutcomes Assessed
2 APPLICATION OF SCIENTIFIC AND ENGINEERING KNOWLEDGE

Apply knowledge of mathematics, natural sciences, engineering fundamentals and an engineering specialty to solve com
engineering problems.

Assessment Strategies
The assessment will constitute the following:
At least 2 Assignments and at least 2 Tests all makia®08&tion (1 x 3 hour paper) making 50%.

To pass this course a student should obtamiairsuin ank of 50% in the exam and also meet the requirement of ECN exit level
outcome 2 assessed as follows:
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Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to apply knowledge of mathematics, mechamidscibd®ogicieadeg

sciences from first principles to solve engineering problems. A 3 hour exam paper concentrating in the ddsigatemoslern structur
structural analysis and design of buidtistis methods to design steel beams and fraatkeasagarious layouts and topologies of
bridges; physical laws and knowledge of the physical world as a foundation for the engineering sciencesginegdhiagolution of e
problems; techniques, principles and laws of civil engineering setnoerathlével and in at least one specialist area.

What constitute satisfactory performance?

After consideration the 3 hour exam paper, the student is expected todbtaiora efib60% of the total mark allocation for exam

paper before being dedao have met the requirement of this competency satisfactorily. The Lecturer will complete an assessmel
form to indicate whether the student has demonstrated evidepce bfi cati on of Scientiinffaa c and E
manner thatisconsiddn o ti s at i sf ac feacellp@., fAsati sfactoryo or

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 aboypld:hoctateeytiexam, after which
if the minimum competence is still not obtained, then the student is considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: ROADPAVEMENT AND GEOMETRIC DESIGN

Code TCVD3871

NQF Level 8

Contact Hours 4L + 2Tor 1PS/Week

NQF Credits 16

Assessment Continuous 50%ssignments, 2 Tests) Examination 50% (1 x 3 hour paper
Corequisite(s) TCVD3682 Soil Mechanics

Content:Design of Urban and Rural Roagisometricalesign, junctions, traffic calming, capacity, location and design; rural and
urban agrade intersection design; grade separations; interchanges; parking lots BadermeninBlesigiPavement Type,

Stress, strain and deflection, Traffic voluosdaMhterials for road construction, soil stabilization, structural pavement design, design
of surface treatment, gravel roads, and maintenance and reRaadit@omstruction MateriaRoad construction technology.
Drainagedrainage installador roads.

Learning Outcome&n completing the course students should be able to:

1. Describe general layouts and geometry of urban and rural roads and pavements

2. Characterize the key attributes of vehicles, operators, and highway systems ¢t difsigjryeom

3. Elaborate on the basic parameters and constraints for design of rural and urban alignment, cross sectionl and intersections
apply them in an actual design project.

4. Correlate the behaviour and selettionstructionaterials to the caonstion of roads and highways and available methods of
soil stabilization

5. Discuss the various drainage systems for roads and\pgiywaggputatiosaftware packages in the analysis and design of

structures.

Contribution to Exit Level Outcome:

Prollem Solving (Course Outcomes 2, 3, 4)

Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5)
Eng Design (Course Outcomes 1, 3, 4, 5)

Investigations, Experiments & Data Analysis (Course Outcomes 3, 4)

Eng Methods, SkiflsTools including IT (Course Outcomes 1, 2, 3, 4, 5)

G wWNE

Issue Date: September 2015
Next Revision: September 2019
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Module Title: RAILWAYS AND PUBLIC TRANSPORT SYSTEMS

Code TCVvD3881

NQF Level 8

Contact Hours 3L +1Tor 1PS/Week

NQF Credits 12

Assessmat Continuous 50#ssignments, 2 Tests) Examination 50% (1 x 3 hour paper

Prerequisite(s)

TCVD3682 Soil Mechanics

ContentOverview of the railway transport syst&eneral technical features of railway layouts; geometry of railways; infrastructure

for railways. Soil properties; mechanical stabilization of soils for rBiésan liofeRailwaysnain railway linesderpasses;

overpasses, raiaffic control systems, passenger plaBabtis.transporsystemsHistory and role of Public poatation in

Urban Development. Urban Passenger Transport Modes. Vehicle Characteristics and Motion. Highway Transit Modes: Buses
Trolleybuses. Rail Transit Modes: Street Cars, Light Rail, Rapid Transit and Regional Rail. New Concepts. dmdriRibposed Mode
System Performance: Capacity, Productivity, Efficiency and Utilization.

Learning Outcomebtpon completion of this module, students should be able to:

NogpkrwbhpE

Discuss the main features of railway transport systems

Elaborate on the infrastructure aditmguts and geometry of railway lines

Outline properties and stabilization methods for soils suitable for railway lines

Develop basic designs of railway lines, passenger platforms and traffic control

Demonstrate basic understating the social and éemaditsi of public transportation

Perform economic feasibility of different transport modes as a function of passenger demand

Apply necessary formulation to have an objective estimate of selecting and sizing the public transportation modes

Contributiond Exit Level Outcome:

abrwnN R

Issue Date:
Next Revision:

Problem Solving (Course Outcomes 2, 3, 4, 7)

Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 6, 7)
Eng Design (Course Outcomes 2, 3, 4, 7)

Investigations, Experiments & Data Analysis (Caumses GuE; 7)

Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 3, 4, 6, 7)

September 2015
September 2019
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Module title: WASTBNVATER AND SOLID WASTE MANAGEMENT

Code TCVI3881

NQF Level 8

Contact Hours 3L +2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hours paper)
Corequisite(s) TCVD378Qrban Water Systems

Prerequisite(s) TCVI3622 Infrastructure Planning and Design |

Content Wastewater Managent Available technologies. Theory and basic design of processes for wastewater treatment. Sludge
treatment and disposal, process train selection. Linking source water quality to process design: principlpéotepl@@imental and
studies, designteria, parameters for design of treatment processes. Legislation and codesb&urdbreestic and industrial
sewerageSolid Waste Manageme@haracterization of solid wastes, sources, quantities, characteristics. Solid waste collection and
trarsportation systems, ultimate disposal systems. Design of landfills: site selection, environmental impact dispesstinent of waste
Treatment of solid waste for energy production. Production of biogasiftarastemi

Learning Outcome&n compligig the course students should be able to:

1. Discuss methods and technologies used in wastewater treatment.

Identify parameters for design of wastewater treatment, sludge treatment and disposal.
Discuss legislation and codes of practice for wastewater treatm

Elaborate the characteristics of solid wastes and techniques for solid waste management.
Correlate solid waste disposal systems with the design of landfills.

Combine l#gycle assessment and material flow analysis in solid waste management.
Appraissolid waste treatment including biogas production from waste.

Noakwd

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 2, 3, 4, 5, 6, 7)

Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5, 6, 7)
Eng DesigiCourse Outcomes 3, 4, 5)

Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 4, 5, 6)

Sustainability & Impact of Eng Activity (Course Outcomes 4, 6)

~NOTwWN e

ECN ExitevelOutcomes Assessed
9 INDEPENDENT LEARNING ABILITY
Demonstrate compete to engage in independent learning thredgfelegled learning skills.
Assessment Strategies
The assessment will constitute the following:

At least 2 Assignments and at least 2 Tests making 30%, Presentation (10%) and Report on seleseddopramination
(10%), Examination (1 x 3 hour paper) making 50%.

To pass this course a student should obtamiairsuin mark of 50% in the exam and also meet the requirement of ECN exit level
outcome 9 assessed in the presentation and sntepéedeantly studiegort.
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Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to engage in independent leardienetbpaableavaihg skills. This will be

assessed through tests, individual assignmemtr e sent ati ons and report writing, set |
to engage in independent learning throudgvelepied learning skills showing the ability to keep abresstatihtags,

techniques and new develofmie engineering and technology as well as need to access, comprehend and apply knowledge acquirec
outside formal instruction to be evaluated.

What constitute satisfactory performance?

A lecturer will complete an assessment form to indicate whether¢he 8 h as d e monmiependenttLeadgninge vi denc
Abilityd i n a mannernotthatatii s f aac rifiexiretlestTe dtislent is expecied to obtayraisiaium
average continuous assessment mark of 50% beforéabethtp dexwe met the requirement of this competency satisfactorily.

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 they have achiem@menirtheequivement of 50% CA and will have
to repeat the course.

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module title: RESEARCH PROJECT

Code TCVR38D

NQF Level 8

Contact Hours 17.5 hours of Research Work per wéehddis x 16 weeks = 280 notional hours or 28 credits). Add
20 notional hours (2 credits) for Seminar Presentations and Oral Presentation of Dissertation

NQF Credits 30

Assessment: Continuous 100%wo Seminar Presentati@08)( Final Oral Presentata DissertatioB0y;
Final Written Dissertati@%4(

Corequisite(s) TCVR3792 Research Proposal

Prerequisite All third year courses

Content:A project of an investigation nature carried out either as an individual or as member of dvsigaleseanchjnvo
literature search, data collection, analysis and presentation. The presentation, in the form of a dissedatnmhide expected t
necessary technical information and to be in accordance with relevant codes of practice.

Learning OutconseOn completing the course students should be able to:

1. Design an engineering investigation (methodology)

2. Conduct appropriate experiments for an engineering investigation (data collection including from simulation) taking i
consideration ethical is$ikes health, safety and the environment

3. Analyse and interpret the experimental data using appropriate tools including information technology

Assess, benefits and impacts of the research: ergonomics, social, legal, health, safety, and environmental

5. Communate research findings effectively, both orally and in writing, with engineering audiences and the community at lar
clearly drawing reasonable conclusions and suggestions for future work

6. Independently acquire knowledge on previous solutions deVetopextented by others in solving related problems and
referencing such works

E

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 2, 3)
2 Application of Scientific & Eng Knowledge (Course Outcomes 1, 2, 4)
3 Engineering Design (Ga@satcomes 1, 2)
4  Investigations, Experiments and Data Analysis (Course Outcomes 1, 2, 3)
5 Engineering Methods, Skills and Tools, including Information Technology (Course Outcomes 2, 3)
6  Professional and Technical Communication (Course Outcome 5)
7  Susainability and Impact of Engineering Activity (Course Outcome 4)
8 Individual, Team & ruidttipline Working (Course Outcomes 1, 4, 6)
9 Independent Learning Ability (Course Outcome 6)
10 Engineering Professionalism (Course Outcome 4)

Assessment Stratesgs

Continuoufssessmerit00%(Progress report presentation 20%; Final Oral Presentation of Research Report 20%; Final Research
Report 60%).

To pass this course a student should obtain a minimum final mark of 60% and also meet the requeeelentadBENe Xt
and 6 assessed in the final research report in the section dealing with the corresponding outcome.

The assessment for each of the outcomes 4, 5 and 6 shall be as follows:

ECN Exit Level OQutcomtNYVESTIGATIONS, EXPERIMENTS ANARAIASIS

Where and how is this exit outcome assessed?

Students are expected to demonstrate competence in the design and conductions of investigations and expesirtients. The final re
report should contain t he tigationsdra exipérimenta bsing appropriate equipnmiergt as wallnad ¢
analyse, interpret and derive information from data.

What constitute satisfactory performance?

After consideration of the section of the final research report thatwstigatwithsExperiments and Data Analysiad with
reference to the planning and conduction of the investigation and experiments as well as analysis, intdrpretat@omisdresults,
will complete an assessment form to indicate whether the studerit hasderaaths nwestigagonss Experinmentsiand Data
Analysi® i n a mannernotthastatiiss f acnfmialemirneadilisonfithe stUdentit eapected to obtain a
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minimum of 50% of the average scores by the examiners t@ e c t i dnmestigatiomd, Expegments andh Datd Analysis
in the submitted final research report before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this ¢dineel is not satisfactorily attained?
The student will be required to resubmit a revised research report within the time as determine by the depaaimsent. If the per
requirements as stipulated above are not met, the student will be considiéeddtie bauese.

ECN Exit Level OutcormENGINEERING METHODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY

Where and how is this exit outcome assessed?

Students are expected to demonstrate competence in the use of appropriate engirs&élsagdnetisdincluding those based

on information technology. The final research reprort shou
computation, design, modelling, simulation and information handling; usestearksutens, imformation infrastructures for
accessing, processing, managing and storing information.

What constitute satisfactory performance?

After consideration of the section of the final research report that deals with engineering metigdackldilsgainfotmation
technology, and with reference to the use of computer, computer packages as well as computers networkgrantumeformation infras
for accessing, processing, managing and storing information, the supervisor wiisessplete fanm to indicate whether the

student has demonstrated evidence in fAEngineeringtisMet hods,
consinetr edat iisf act or y olpadditorg the stnfisespeated tp obtam a mifireurn ofc0% of thet average
scores by the examiners to the section dealing witheh AEngi

submitted final research report before being declared ttheaeguiretment of this competency satisfactorily.
What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will be required to resubmit a revised research report within the time as detartmeatbif the gepformance
requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN exit level outcorm®BROFESSIONAL AND TECHNICAL COMMUNICATION

Where and how is this exit outcome assessed?

Students arexpected to demonstrate ability to effectively communicate the design logic and information in effective communication
orally and in writing, with engineering audiences and the community at large. The final research report sbhbule show evidence
studentés ability to use appropriate structurienforassehyl e and
others involved in engineering activity while the final oral presentation of research report shéedtivdearahstratmenfication

with engineering audiences and the community at large.

What constitute satisfactory performance?

After consideration of the section of the final research report and the final oral presentation of reseavithPegesstbatateals

and Technical Communicatiamd with reference to oral and written communication, the supervisor will complete an assessment forn
to indicate whether the Rrdfessibeahand Teehsical Cemmumicatibni & t emthatms@mwind e n c e
consinmetr edat iisf act or y olpadditorg the studeat ¢s expactgdito obtain afnmenimeane of 5086 oftthé average
scores by the exami P®mfessional and TebhaicasCorantunication subndittbddinal resedrch tepori

before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will be required to resulewvigead research report within the time as determine by the department. If the performance
requirements as stipulated above are not met, the student will be considered to have failed the course.

Issue Date: September 2015
NextRevision September 2019
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Module Title: CIVIL ENGINEERINESIGN PROJECT

Code TCVI3890

NQF Level 8

Contact Hours 20 hours of Design Work per week (20 hours x 16 weeks = 320 notional hours or 32 credits). Add 20
notional hours (2 credits) for Seminar Presentations asdri@atabRof Design)

NQF Credits 34

Assessment Continuous 100% [Two Seminar Presentations (30%); Oral Presentation of Design (20%); Final Desigr
(50%)]

Corequisite(s) All third year modules

Module Descriptior\n essential element of engineeringriedtiee solution of opaded problems. This course provides students

with opportunities to exercise and demonstrate their adifiiyai® ¢beir knowledge, experience and judgment in addressing major
design projects and presenting their preglasieds in a concise technical manner. The designs should be accompanied with manual
and/or compuigenerated engineering drawings or computer source codes consistent with professional engineering practice. The des
process will be conducted undeuithence of a Supervisor.

Learning Outcome&n completing the course students should be able to:

1
2.
3.
4

oo

Identify, analyse and define a convergent/divergent engineering problem that can be solved using engineelimg knowledge and
Formulate possible desgpr@aches to the solution of the defined engineering problem

Perform techie@onomic analyses to evaluate alternative solutions and select best solution

Design (procedural and-pronedural), synthesize and optimized a system prototype based ed sodisefecising

necessary information and applicable engineering knowledge, skills and tools, showing elements of creativity/innovation
Assess sustainability, benefits and impacts of the design: ergonomics, social, legal, health, safety, and environmenta

Develop a design project plan and identify resources required to complete project milestones

Present technical designs accompanied with detailed analysis, calculations, manual and/or prototype/model of the pos:s
solutions(s) or source codes andhenyealevant information in an appropriate form

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 2, 4, 6)

Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4)
Engineering Design (Course Outcomé} 2, 4,

Investigations, Experiments and Data Analysis (Course Outcomes 2, 3, 6)
Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 4)
Professional and Technical Communication (Course Outcomes 7)
Sustainability dumpact of Engineering Activity (Course Outcomes 3, 5)
Individual, Team and Multidisciplinary Working (Course Outcomes 4, 6)
Independent Learning Ability (Course Outcomes 2, 6)

10 Engineering Professionalism (Course Outcomes 4, 7)

11 Engineering May@ment (Course Outcomes 4, 6)

OoOoO~NOOUODWNE

ECN ExitevelOutcomes Assessed

1

PROBLEM SOLVING
Identify, formulate, analyze and solve complex engineering problems creatively and innovatively.
ENGINEERING DESIGN

Perform creative, procedural argrocedural diggn and synthesis of components, systems, engineering works, products
Oor processes.

SUSTAINABILITY AND IMPACT OF ENGINEERING ACTIVITY

Demonstrate critical awareness of the sustainability and impact of engineering activity on the sptigsidatustrial and
environment.

Assessment Strategies

Continuoussessmerit00% Two Seminar Progress report presentations of design 30%; Final Oral Presentation of Design Report
20%; Final Design Report 50%).

To pass this course a student should obtain a fimaimark of 60% and also meet the requirement of ECN exit level outcomes 1, 3
and 7 assessed as follows:
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ECN Exit Level OutcomBrbblem Solving.
Where and how is this exit outcome assessed?

Students are expected to competently Identify, foratysatenainsolve complex engineering problems creatively and innovatively.
The final design report should show evidence osatistybser st uden
needs, and identify criteria for aceegéiiion; identify necessary requirements and applicable skills relevant to the problem; Evaluate
alternatives and preferred solutions and exercise judgement through a morphatogieahdbpgndent design characteristics

are listed in a chatd different engineering solutions are proposed for each solution; Formulate and present the solution in a
appropriate form.

What constitute satisfactory performance?

After consideration of the section of the final design report that dealssulitimgrasidrwith reference to the morphological chart,

the supervisor wild.l complete an assessment form &oinnaicat
manner thatmoits sadn sif & e teaklled i additom the studeat ¢s expactedto abtain a minimum of 50%

of the average scores by the examiners to the orekling on deal
declared to have met the requirementahitesency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit a revised report within the time as determine by the departmenegifiteergisrformance
as stipulated above are not met, the student will be considered to have failed the course.

ECN exit level outcd3r&ngineering Design

Where and how is this exit outcome assessed?

Students are expected to show the ability to competently peorproceshiral and poocedural design and synthesis of
components, systems, engineering works, product abiitpto proces
use applicable standards, codes of practice and |Igdpsiadioch;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 @rcerésources, appl
principles, evaluate and use design tools;desigmrtasks including analysis, quantitative modelling and optimisation.

What constitute satisfactory performance?

After consideration of the section of the final design report thanhdewenvithEesigrand with reference to the design process,

the supervisor will complete an assessmentngiheeringrDesign ii mdi cat
a manner thabti satbasb adtaxelld, niadddiantthe stiidant is expegt@thioa minimum of

50% of the average scor es b yginedrrg Desigim the sabaitted final adesignhreportdbefaet i o n
being declared to have met the requirement of this competency satisfactorily.

Issue Date: Septembe&015
NextRevision September 2019
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Module Title: INDUSTRIAL ATTACHMENT llI

Code TEGT3800

NQF Level 8

Total Hours Six (6weeks preferably during the June/July break in Year 4 of engineering. About 6 hours/day x 5
days/week) x 6 weeks = 180 hours.

NQF Credits Not assignedlodule may be required before graduation.

Assessment 100% Continuous Assessment made up of Company Assessment (10%); Lecturer Assessment (10%);
Daily Logbook (30%); Final Report (25%), Seminar presentation (25%).

Corequisite(s) TEGT3700 Industrial Attachment Il

Content:During Industrial Attachment lll, students will work under company supervisionEatgtheelevehioleand will

undertake at least six weeks of attachment at an appropriate industryfactitaaining. Students will maintain a logbook of

daily activities and will be required to submit a comprehensive final report supported by appropriate engisigaring drawings, d
concepts or process charts for assessment at the beginning of theéslienvidmidents will be visited at their work places by their
Lecturers at least once during attachment.

Learning Outcomebtpon completion of this course, students should be able to:

1. Distinguish the roles of engineers and technologists in asettidgsindlidentify the associated reporting channels.

2. Critically discuss the main technical operations, including inputs, processes and outputs, associated witbra specific industi
engineering operation.

3. Discuss the role of engineers in the mamniagiednerganization of engineering enterprises

4. Discuss in details the main technical activities undertaken during the attachment

Issue Date: September 2015

NextRevision September 2019
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H. CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN ELEOTROMRLETER ENGINEERING
(HONOURS)

H.1. DEGREE NAME: Bachelor Of Science In Electronics And Computer Engineering (Honours}9BCEE

H.2. AIM

The curriculum for the degrB&oin Electronics and Computer Engineering (Horamsat producing multidiscipline @radua

Engineers with knowledge and skills in electronics and computer engineering, and who can competently \dadtiam the design, pro
and service of electronics and computer hardware, as well as in the information and communication techpobegirigdustry, t

the potential for further professional training towards the requirements for registratiorEagifrefeddienptogramme is

designed with the objective of meeting the national and regional needs for education in Eleatesnifrsgare@omjhe

programme offers students a complementary and multidisciplinary approach to studying the broad area of Eégctronics and Con
Engineering through modules covering Engineering Sciences, Mathematical Sciences, Basic $ci&nteferntatinputin
Technologies, Complementary Studies and design and analysis.

H.3. CURRICULUM STRUCTURE

The programme for the degree of Bachelor of Science in Electronics Computer Enginearingv@fomos)academic

years which are made up oftal wfeight (8) semester&\ semester consistd4fweek®of lectures pl&sweekf university

examinations. Year 1 of study (seirssttly is common to all engineering disciplines. In Years 2 to 4|{deid$tetsidents

take disciplisspecific modules and a few common modules. There are no taught modules in Semester VIII since this semester is f
dedicated to Research and Design Projects.

A 16 Credimodule requires a total of 56 hours of Lecture (L) plus 28 hours of Tutdnsa(Pr@dtizal Session (P3p.CGxedit
module requires a total of 42 hours of Lecture plus 28 hours of Tutorials or Practc@r&dissmiuldmequires a total of 28
hours of Lecture plus 14 hours of Tutorials or Practical Sessib@oAsnpats Assessme(@A), students must do at least two
(2) Written Tests in addition to some assignments and Lab reports, where applicable.

YEAR 1 OF BSc IN ELECTRONICS AND COMIRIGTERERINEE 52Credits

SEMESTER MODULE CODE NQF NQF PRE& CO
LEVEL CREDIS | REQUISITE

1 Engineering Mathematics | TEGM3591 5 12 None
1 Engineering Drawing TEGT3561 5 8 None
1 Physics for Physical Sciehces SPHY3511 5 16 None
1 Computing Fundamentals TCME3521 5 8 None
1 Workshop Practice TEGW3590 5 8 None
1 Mateials Science TEGS3591 5 12 None
1 Contemporary Social Issues UCSI3580 5 8 None
1 HIV and the Organization TEGT35D 5 - None

Total Credits Semester | 72

SEMESTER MODULE CODE NQF NQF PRE& CO

LEVEL CREDITS | REQUISITE

2 Engineering Mathematics Il TEGM3592 5 12 TEGM3591
2 Fundamentals of Electrical Engineeril TEGT3542 5 8 None
2 Physics for Physical Scielices SPHY3512 5 16 SPHY3511
2 Engineering Mechanics | TEGT3592 5 12 SPHY3511
2 Chemistry 1B SCHM3512 5 16 None
2 English for Academicp@ses ULEA3519 5 16 None

Total Credit Semester I 80

NB: Students who have d08I13529LEA351TEGT3525PHY35185PHY3512ndSCHM351Rill be exempted from taking
them in this year.
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YEAR 2 OF BSc IN ELECTRONICS AND COMPUTER ENGINEBERINIG

SEMESTER MODULE CODE LESEL CFIQ\ISDFITS %gﬁngE
1 Engineering Mathematics Ill TEGT3671 6 16 %g%
1 Computer Science for Engineers TCMES3621 6 8 TCME3521
1 Engineering Mechanics |l TEGT3641 6 8 TEGT3592
1 Statistics fdEngineers TEGS3691 6 12 TEGM3591
1 Electric Circuit Analysis | TECE3691 6 12 TEGT3542
1 Analogue Electronics | TETE3691 6 12 TEGT3542
Software Engineering TCEE3661 6 8 TCME3521
Total Credits Semester Ill 76
SEMESTER MODULE CODE LESEL CFIQ\IE?):EI'S %gﬁngE
2 Engineering Mathematics 1V TEGT3672 6 16 %‘h@f
2 Applied Electromagnetics TTCE3622 6 8 SPHY3512
2 Signals and Systems TTCE3692 6 12 TEGT3671
2 Measurements and Instrumentation TETA3622 6 8 TEGT3542
2 Digital El¢é®nics TETD3692 6 12 TETE3691
2 Computer Programming TCMS3692 6 12 TCME3621
2 Industrial Attachment | TEGT3600 6 - TEGW3590
Total Credits Semester IV 68
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YEAR 3 OF BSc IN ELECTRONICS AND COMPUTER ENGINBERINIG

NQF NQF PRERCO
SIS SSUEx HIOIRISEE CORS LEVEL CREDITS | REQUISITE
1 Experimental and Research Methods | TEGR3761 7 8 TEGS3691
1 Fundamentals of Economics TEGT3761 7 8 None
. . TECE3691
1 Electric Circultnalysis Il TECE3791 7 12 TEGT3671
1 Analogue Electronics Il TETA3791 7 12 TETE3691
_ L TEGT3542
1 Telecommunication Principles TTCE3741 7 8 TTCE3692
1 Programmable Electronics Design TETD3791 7 12 TETD3692
1 Microprocessor Systems TCEE3791 7 12 TETD3692
Total Credits Semester V 72
NQF NQF PRE.CO
SEMESTER MODULE CODE LEVEL CREDITS | REQUIEE
2 Entrepreneurship TEGT3742 7 8 TEGT3761
. TETD3692
2 Embedded Systems Design | TETD3792 7 12 TCEE3791
2 Computer Networks TCMH3722 7 8 TCME3521
2 Electronics Product Development TCEE3782 7 8 TEGT3761
- o TETA3791
2 Digital Communication TTCD3792 7 12 TETD3692
. TEGS3691
2 Operating Systems TCME3792 7 12 TTCE3741
2 Database Systems TCMS3792 7 12 TCEE3791
2 ResearcRroposal TCER3792 7 4 TCME3521
2 Industrial Attachment Il TEGT3700 7 - TEGT3741
Total Credits Semester VI 76
YEAR 4 OF BSc IN ELECTRSMIND COMPUTER ENGINEERWIGCredits
NQF NQF PRERCO
SELESTER UOIRICES dolel= LEVEL CREDITS | REQUISITE
1 Society and the Engineer TEGT3821 8 8 TEGT3742
1 Project Management TEGM3881 8 12 TEGT3761
1 Control Engineering TECP3891 8 12 TEGT3671
1 DigitaBignal Processing TCEE3831 8 16 TTCE3692
1 Embedded Systems Design Il TETD3831 8 16 TETD3792
) L TTCE3741
1 Wireless Communication TCEW3891 8 12 TTCD3792
Total Credits Semester VI 76
NQF NQF PRR.CO
el HeIRICEE Golel= LEVEL CREDITS | REQUISITE
2 Reseatlt Project TCER38D 8 30 All 3tvear
Modules
2 Design Project TCEE3890 8 34 All 3tvear
Modules
2 Industrial Attachment |11 TEGT3800 8 - TEGT3700
Total Credits Semester VI 64
TOTAL CREDITS FOR THE BSc IN ELECTRONICS AND COMPUTER ENGNEBERING (HO 584
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H.4. DETAILED COURSE CENT FOR BACHELOR SHENCE IN ELECTRTSNAND COMPUTER ENEERING
(HONOURS)

YEAR 1 OF BSc IN ELECTRONICS AND COMPUTER ENGINEERING

SEMESTER 1

Module Title ENGINEERING MATHEMATICS |

Code TEGM3591

NQF Level 5

ContactHours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tests and 4 assignnexs)ination 50% (1 x 3 hour paper)
Prerequisite(s) None

Content: Lines and planégector equation of a line, Cartesian and parametric eqpktia) witersections of lines and planes.

Matrix AlgebraMatrix algebra, row reduced echelon form, determinant, adjoint, sirgingulandnatnces, inverse of a matrix,
matrices and systems of | iSeqgesces arel qumbddr seoees limit of @ dequenceptaststioy Cr an
convergence, absolutely convergent semesions Limits and continuity of functions: limit at a point, improper limit, and continuity.
Exponential functions, logarithmic functions, hfyreshiotis, area functions, partial fractions, applications to engineering. Radian
measure and applied problems, trigonometric identities, inverse of a function, inverse trigonometric functions, polar gra
DifferentiationDefinition of the derivatiiffgrentiation rules, chain rule, differentiation of trigonometric functions, derivatives of higher
order, concavity and curve sketching, optimization, related rates. Implicit differentiation, Partial differeDifietionti&ttoairof

algehaic functiondntegration antiderivatives, Riemann sums, the definite integral, fundamental theorem of calculus, integration
techniques, integration of trigonometric fulmttimhsction to complex numbedefinition, addition, subtraction, catidip)i
division of complex numbers. Demoivreds theorem.

Learning Outcomektpon completion of this module, students should be able to:

1. Solve basic mathematics and engineering problems using vectors and matrices

Manipulate sequence and series of numbers

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.
Solve mathematiaadl engineering problems using partial differentiation

ok, wd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2 and 6)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 4, 5)
5 Eng Methods, Skills, & Tools indiididgurse Outcomes 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title:

ENGINEERING DRAWING

Code

NQF Level
Contact Hours
NQF Credits
Assessment
Prerequisite(s)

TEGT3561

5

2L + 2T or 1PS/Week

8

Continuous 60%inimum of 2 tests addadving assignmenEjamination 40% (1 x 2 hour paper)
None

Content:Foundations of Representing Technical Bo&igsciple of orthographic projection, drawing equipment, drawing formats,
types of lines, simplified representates, sdvice to fieend sketching, fie@and drawing of machine parts in orthographic
projection, cut sectitimensioning, lettering, little block, elaboration of part Esaertigs. Problems Descriptive Geometry:
Isometric and oblique represditas, sections of coriemterpenetrations, developments.

Learning Outcomektpon completion of this module, students should be able to:

arOdE

Use standard equipment for technical drawing

Sketch engineering components free hand or with the aid of pin@eving equi

Present engineering components as drawings in orthographic and isometric projections
Use sections, interpenetration and development to produce clear engineering drawings
Producearts drawings and assembly drawings of various engineering components

Contribution to Exit Level Outcome:
1 Eng Design (Course Outcomes 4, 5)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3)
6 Professional & Technical Comm (Course Outcomes 2, 3, 4, 5)

Issue Date:
Next Revision:

September 2015
Septembe019
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Module Title: PHYSICSOR PHYSICAL SCIENCES

Code SPHY3511

NQF level 5

Contact hours 4L + 2T or 1 PS/Week

NQF Credits 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequisite(s) None

ContentsUnits, significanufigs & scientific notation; vectors: properties, components, unit vectors, products; average & instantaneou
speed, velocity and acceleration; one dimensional motion with constant acceleration; falling bodies; twoitfirmensianal motion w
accelerato n ; projectile motion; uni form circul ar mo t frames; circul
weight; friction; applications; work and kinetic energy; power; conservetingeavativerforces; gravitatioteitiab energy;

conservation theorem; wogegy theorem; linear momentum & impulse; conservation of linear h@aetictensystem;

collisions; equilibrium; centre of gravity; applications; Newtonian gravitation; gravitational constartt; av¢ighto&ngea | force;
| aws; pressur e; Archi medesd principle; I ami narn;itidal@asg; Berno
heat; heat capacity; latent heat; heat transfer.

Learning Outcomebtpon completion ofriedule, the student is expected to:

=

Employ units, do unit conversions and use of significant figures.

Solve problems regarding one and two dimensional kinematics.

Solve problems regarding the dynamics of | inear motion v
Solve problems aeding 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 regaitiat and gases.

Demonstratntrylevel general laboratory skills including elementary data analysis.

©oOoNo~WN

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course O8fcomes 2
4  Investigations, Experiments & Daligsibr{Course Outcome 9)

Issue Date: September 2015
NextRevision: September 2019
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Module Title: COMPUTING FUNDAMENTALS

Code TCME3521

NQF Level 5

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50 ¥hinimum 2 tests @nhdssignments and 2 practical reowshination 50% (1 x 2
hour paper)

Prerequisite(s) None

Content: Overview of common operating systdikes\Windows, Linux and-®®¢cPrinciples of information processinyord

processing, Spreadsheets, PrésasteDatabases. Nature and use of s@uwapeiter Architecturéthe design and structure of

a computeiThe logical basis of computinhe binary system, Boolean logic and number representation. Boolean algebra.
Information representation in casy@@amputer Network Fundamentals. Web development.

Learning Outcomebtpon completion of this module, students should be able to:

Lo

Use a computer under the Windows Operating environment

Differentiate between word processors, spreadsheets, presedtatibasesnd

Describe basic features of common Operating Systems

Describe computer architecture

Describe how a computer processes information using the binary numbering system.
Apply Boolean logic to predict the outcome of an event

Describe the charactessif logic gates and their circuits

Describe basic features of computer networks including the use of the internet
Demonstrate basic knowledge of web design tools

©oOoN~WN

CONTRIBUTION to Exit Level Outcome
5 Eng Methods, Skills, & Tools including IT (CoansesOyt8)

Issue Date: September 2015
Next Revision: September 2019
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Module Title:

WORKSHOP PRACTICE

Code

NQF Level
Contact Hours
NQF Credits
Assessment
Components.
Prerequisite(s)

TEGW3590

5

2L + 1PS/Week

8

Continuous: 100% made up of 60% Reports (minimum 5 masjicahdef0% Fabricated

None

Content:Principles and Practice of Woodwork, Brickwork, Plumbing and Pipe fitting, Welding and Fabrication, Sheet Metal, Machi
(Drilling, Cutting, Turning, Fitting, Milling, ShapinghAuitcs Me&lectrical Installéfiectrical Wiring, Soldering aadldering of
electronic components. Refrigeration-emditioning and their installation.

Learning Outcomebtporcompletion of this course, students should be able to:

Lo

©CoOoN~WN

Describe geral safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineering workshops.

Fabricate a prescribed component using the various workshops.

Make basic wall structures using brick work, cement and mortar.

Differerdte between the functions of 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 bastectric circuits and use them to perform specified activities.

. Describe procedures for soldering-antfieieng of electronic components.

10. Install aiconditioning and refrigeration syseribe the general operatiorcofditioning and refrigenasystems.

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 4, 10)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 6, 9)

Issue Date:
Next Revision:

September 2015
Septembei029
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Module Title: MATERIALS SCIENCE

Code TEGS3591

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%; Examination 50% (1 x 2 hour paper)
Corequisite(s) None

Content: Materials for Engineeringintroduain to Engineering Materials, Types of Ma&teviedssingtructur@®roperty

relationship of Materials, Competition among materials, Future trends of ng&treicairasafenaterialAtomic structure,

electronic configuration, atomic bonding;aGrjsogr aphi ¢ pl anes and directions: Mi | |
Solidification, Crystalline Imperfections and Diffusion in s&aglification of Metals, Single Crystals, Metallic Solid Solutions,
Crystalline Imperfections andiddiffusion in Soli@uilibrium phase diagramsnary, binary and ternary systems. Invariant
reactions: eutectic, eutectoid, peritectic, peritectoid systems. Proportion of phases based on the lever didgrdmactioah phas
nonferrous allogystemsProperties of Materialseview of Mechanical, Electrical, Optical and Thermal properties of materials.
Mechanical properties of materiéd¢ress and Strain, Tensile testing, True stress and True strain, Deformation modes; Yield and
Fracture, Hamess testing, bend test, impact test, simple fracture mechanics and strengtheniBfjeotscbbersrimtsnment on

materials corrosion and oxidation of metals, electrode potential, electrochemical cell, mechanisms of corrosion, corrosion preven
degradation of polymeric mat&#diaviour of Materials in ServiEatigue, Creep and Corrosion.

Learning Outcome®n completing the course students should be able to:

1. Describe the structure of materials from the electronic level to the alloy state

Explain the diffusion mechanisms in solids

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

Describe the various phase transformations-FefiegpRase system and associated microstructures

Describe the processestéat place during corrosion and the techniques used to control corrosion and degradation
Demonstrate general laboratory skills in metallography and testing of mechanical properties of materials

I S

Contribution to Exit Level Outcome:
1 Application of Sciem8fiEngineering Knowledge (Course Outcomes 2, 3, 4, 5)
4 Investigations, Experiments & Data Analysis (Course Outcomes 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title CONTEMPORARY SOCIAL ISSUES

Code UCSI380

NQF 5

ContactHours 2L/Week

Credits 8

Assessment Continuous Assessment (100%). Portfoliol Studeni
Prerequisite None

Content: The course raises awareness on the need for a personal, national and global ethiagivEseofhie odjese is to

help studentgeflect on the social moral issues; to discover themselves incargaatercontextual, religious and life related
setting. It also stimulates students for critical thinking and helps them toirapgitessatetahdards and attitudes. Furthermore it
orientates students with regards to the epidemiology of HIV/AIDS; the prevalence of the disease on Nanaititaahyrida and Intern
also informs students on the psycho social and environmsetiia &acttibute to the spread of the disease, the impact of HIV/AIDS

on their individual lives, family and communities at large. The unit further seeks to enhance HIV/AIDS preuetdivis skills amon
means of paradigm shift and behaviouraéadg to impart general introductory knowledge on gender, to make students aware, as
well as sensitize them towards gender issues and how they affect odRegiiatgn8udmntinent at large.

Learning Outcomektpon completion of this modulensfushould be able to:

Identify social issues affecting the Namibian society
Describe the characteristics of these issues and to design a plan of action
Assess the challenges facing the society mdtaralfimuféith and secular setting
Developespect for humanity, nature and cosmos
Describe the physiweddical aspects of HIV/AIDs
Demonstrate knowledge of social factors that can contribute towards the spread of HIV/AIDS
HIV/AIDs; Relationships; Social conditions; Attitudes; CulturdWiytfiseatomst HIV/AIDS
Explain behaviour change towards HIV/AIDS
Construct HIV/AIDS prevention strategies, continuum of care and support among students
. ldentify with, and use gender concepts with ease
. Utilize gendsensitive language and live a lifeftats gender exposure
. Reflect on gender relations between women and men in society, and the impact on society
. Reduce gender stereotypes in their home and community at large
. Examine the impact of gender unequal relations on the spread of HIV/BdB&] gmteece, myths, stereotypes and
believes about males and females, resource distribution, the education system and many other issues that affect society
community at large

©ONOOA~WNPRE
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Contribution to Exit Level Outcome:
10 Engineering Professionalism (CGoutsemes 4, 11, 12, 13)

Issue Date: September 2015
Next Revision Septemb&019
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Module Title HIV AND THE ORGANIZATION

Code TEGT35D

NQF Level 5

Contact Hours 1 hours/week for 14 weeks

NQF Credits Not assigned. Module is requiredltmbdefore graduation
Assessment Continuous assessment 100% (Assignments and a report)
Prerequisite(s) None

Content: This coursgeals with the knowledge of the effects of HIV in the organization or workplace. The studssttvelhattain one |
week during the semes$tér/AIDS educatiompact of HIV/AIDS on the workforce, HIV/AIDS workplace programmes, HIV/AIDS cost
benefit analysis.

Learning outcomeslpon completion of the module students should be able to:
1. Describe the Impadibf/AIDS on the workforce in an organization

2. Describe HIV/AIDS workplace programmes

3. Perform HIV/AIDS cost benefit analysis

Issue Date: September 2015
Next Revision:  September 2019
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SEMESTER 2

Module Title ENGINEERING MATHEMATICS II

Code TEGM3592

NQH_evel 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tests and 4 assignirexashination 50% (1 x 3 hour paper)
Corequisite(s) TEGM3591 Engineering Mathematics |

Content: Further Matrix AlgeldEigenvaligeand eigenvectors. Hermitian and unitary matrices. Quadratic forms and change of axes.
Linear mappindairther integratiarFurther integration techniques: integration by parts, integration of powers of trigopnometric functions
(sine, cosine, tangentamgént, secant and cosecant), and integration by trigonometric Appbtittioms. of the definite

integral area of a region bounded by graphs, volumes of solids of revolutiddiffarettiagjgquationsdleaning and solutions.

First ordeordinary differential equations; separable, homogeneous, exact and linear types; Graphical solutions. Second order lir
equations with initial or boundary value coSéitjopeaces and series of numbéms: limit of a sequence, absolutely convergent

series, tests of convergence. Power series: radius and interval of convergence. Power series representatioraind functions: Tayl
Maclaurin series. Binomial theorem.

Learning Outcomebtpon completion of this module, students should be able to:

Calcula 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 Bgineering problems usthyder and"@order differential equations

Manipulate sequence and series of numbers

Apply the binomial theorem in solving mathematical and engineering problems

ouprwNE

Contribution to Exit Level Outcome:
1 Problem Solving (Course@ues 1, 2, 4, 5)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 3, 4, 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title FUNDAMENTAICH ELECTRICAL ENGINEERING

Code TEGT3542

NQF Level 5

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment ContinuouAassessmeni00%

Prerequisite(s) None

ContentVol t age and Current sources, s storrnetworks, Resistar Eodimgnsaries amah . Oh
parall el , voltage divider and current di vider r ui |l nedss, Kir c

Theorem, Power transfer, Capacitance, Capacitors in series and Parali@ht, THiectommagnetic Induction, Inductance and
mutual inductance, AC Resistive circuit, AC Capacitive circuit, ac Inductive circuit, Capacitive reactarmeg, Thdgaivesreactan

CR and LR circuits, Impedance of series CR and LR circuits,dfgpsedes LCR circuit. Parallel impedances, AC Power, Series
resonance, Parallel resonance: Basics principles of a transformer, AC generator, DC motors, simple and three phase ac systems

Learning Outcomebtpon completion of this module, studemdsbghable to:

1. Distinguish between real and ideal voltage and current source

2. State and apply the | aws and rules of electriared circui
and voltage division laws, superpositientheor Nor t onds and Theveninbés theorems f ol

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

4. Perform a range of measurements in an electrical laboratory environment and be able to manipulate therimeasured data to d
supplementary information

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

Contribution to Exit Level Outcome:

2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5)
4 Investigations, Experimé&nData Analysis (Course Outcomes 4)

Issue Date: September 2015

Next Revision: September 2019

Module Title: PHYSICEOR PHYSICAL SCIENGES

Code SPHY3512

NQF Level 5

Contact Hours 4L + 2T or 1 PS/Week

NQF Credits 16

Assessment Continuous 50%inimum 2 tests and 2 assignments and 2 practicalErpinitsation 50% (1 x 3

hour paper)

Corequisite(s) SPHY3511 Physfos Physical Scientes

ContentsElectric charge; insulators and conductors; Electrit foceoan | o mb 6s | aw, El ectric field
Capacitance and capacitors; Direct current; Oh mé s Il aw an

Phenomenological approach to RL and RC circuits; Baialgeptivst Radioactivity and its detection; Sound.

Learning Outcomebtpon completion of this module, students should be able to:

1. Solve problems on electric and magnetic fields

2. Sketch electric circuits and solve problems on capacitors and resistors

3. Diguss and solve problems in geometrical optics, radioactivity and sound.
4. Prepare and perform experiments related to the contents of the module.

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outgomes 1, 2, 3
4  Investigations, Experiments & Data Analysis (Course Outcome 4)
8 Individual, Team & raidtipline Working (Course Outcome 4)

Issue Date: September 2015
NextRevision: September 2019
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Module Title: ENGINEERING MECHANICS |

Code TEGT3592

NQF Lesl 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50@ tests and 4 assignments or 2 assignments and 2 practiéalaepoatsdn 50%
(1 x 3 hour paper)

Corequisite(s) SPHY3511 Physics for physical Sciences |

ContentCoplanar forces, addition of forces, couples and moments, resultants and equivalent systems. Equilibrium of a rigid body in
dimensions, line of action, free body diagram, adequacy of constraints and equilAmalysigositionses in a trudgtethod

of joints, method of sections; Equilibrium in three dimensions. Forces in submerged surfaces, buoyancenDsittibated! forces: ¢
centre of gr avi t yrictioRarp factioh,svedges,csarawsd, joumralnaadntirust bebnggssistance, belt
frictionBeams shear force and bending moment diagrams, Bending Stress, Shear stress. Analysis of frames and machines. Principle
virtual work.

Learning Outcomebtpon completion of this module, students should be able to:

1. Expess 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 method of joints and method of sections

Apply principles of staiit kinetic friction in solving engineering problems
Calculate and plot bending moment and shear force distributions in beams
Apply the principle of virtual work in solving problems in engineering mechanics

Nookrwbd

Contribution to Exit Level Outcome:
1 Problem Sahg (Course Outcomes 6, 7)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5, 7)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: CHEMISRY 1B

Code SCHM3512

NQF Level 5

Contact Hours 4L + 2T or 1PS/Week

NQFCredits 16

Assessment Continuous 50%tésts and 4 assignments or 2 assignments and 2 practiétaepoasdn 50%
(1 x 3 hour paper)

Prerequisite(s) Nore

ContentGases: Pressure of a Gas; The Gas Laws; The Ideal Gas Equation; Gas StoichiorMbiectlitze Kiesiiy of Gases;

Deviation from Ideal Behaviour. Basic Thermochemistry: The Nature of Energy and Types of Energy; Eneagy Changes in Che
Reactions; Introduction to Thermodynamics; Enthalpy of Chemical Reactions; Calorimetry; Standard Enthadagtidricormation and R
Heat of Solution and Dilution. Introductory Chemical Kinetics: Rate of Reaction; Rate Law; Relatic®oneemdeiidteanthnt

Time; Activation Energy and Temperature Dependence of Rate Constants; Reaction Mechanisms; Catalysis. dhtroduction to Che
Equilibrium: The Equilibrium Constant; Writing Equilibrium Constant Expressions; RelationstapKiattiesramhé&hamical

Equilibrium; What Does the Equilibrium Constant tell Us? Factors that Affect Chemical-Basdiliguitibridc& Solubility

Equilibria: The Common lon Effect; Buffer Soluti@asacidtrations; ABake IndicagrSolubility Equilibria; Separation of lons

by Fractional Precipitation; The Common Effect and Solubility; pH and Solubility; Complex lon Equilibrragnd-&aubility. Ent
Energy and Equilibrium: The Three Laws of Thermodynamics; SpoatsesoliEnPopy; The Second Law of Thermodynamics;

Gibbs Free Energy; Free Energy and Chemical Equilibrium; Thermodynamics in Living Systems. Introduction to Electrochen
Galvanic Cells; Standard Reduction Potentials; Spontaneity of ReddxffRaaofiadsncentration of Cell EMF; Electrolysis.
Introduction to Organic Chemistry: Classes of Organic Compounds; Structure and Nomenclature Main Functional Groups (alk
alkenes, alkynes, alcohols, aldehydes, ketones, carboxylic acidsesst@nsidag)in Introduction to carbohydrates, lipids and
porphyrins.

Learning Outcomektpon completion of this course, students should be able to:

1. Explain and use the gas laws

Discuss energy changes in chemical reactions

Analyse the rates of chemicaioesct

Explain chemical reactions at equilibrium and predict the shift in equilibrium when a stress is applied to the system.
Distinguish between the three laws of thermodynamics

Explain aciohse equilibria and solubility equilibria.

Demonstrate an underding of how galvanic cells work.

Nogo s~

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5, 6)

Issue Date: September 2015
NextRevision: September 2019
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Module Title

ENGLISH FOR ACADEMIC PURPOSE

Code

NQF Level
Contact Hours
NQF Credits
Assessment

Prerequisite(s)

ULEA 3519

5

4L + 2T or 1PS/Week

16

Continuous086 (minimum 2 tests and 2 assignments) written examination 50% (1x3 hour paper)
Examination: (40%) made up of 1 x 3 houatexapaper

ULEG 2419, ULCE 3419 or B in English at IGCSE or 4 in English at HIGCSE

Content Structure of material$\cademic Listening, Comprehension and Note Taking, Basic Academic Skills, Academic Reading &
Vocabulary, Functional $itumin Academic Writing, Selecting and Synthesizing, Applied Writing, APA Reference, Avoiding Plagiarisn
Introduction to other types of referencing, Extensive and intensive reading, Semantic relations, AcademiscBdeagi@aph Writing,

Speaking.

Learnng outcomestpon completion of the module students should be able to:
1. Demonstrate understanding of language print

2. Practice effective writing skills

3. Demonstrate official and basic academic speaking

4. Demonstrate academic study skills

Contribution to Exitdvel Outcome:
6 Professional & Technical Communication (Course Outcomes 1, 2, 3)
9 Independent Learning Ability (Course Outcome 4)

Issue Date:
Next Revision:

September 2015
September 2019
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YEAR 2 OF BSc IN ELECTRONICS AND COMPUTER ENGINEERING (HONOURS)

SEMESTER 1

Module Title: ENGINEERING MATHEMATICS I

Code TEGT3671

NQF Level 6

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment 50% (minimum 2 tests and 4 assignments) written examination 50% (1x3 hour paper)
Prerequisite(s) TEGM3591 Bimeering Mathematics |

Corequisite(s) TEGM3592 Engineering Mathematics I

ContentVector Calculus/ector valued functions, limits, continuity, differentiation, partial differentiation, Jacobian matrices.
Applicationsoptimization on surfaces treamsd optimizatidntegral Transform$aplace Transforms(LT) with applications to

differential equations. Introduction to Fourier series. Fourier Transforms. Inverse transforms on derivaiivetepnd integrals

functions, LT of derivativedraagrals, application to s&\@land 3 order ordinary differential equations. An application of

Fourier transforms to boundary value préblggig functions Cauchy 6s theorem, Cauchyo6s integ
points, pes. Laurent series, Residue theorem and evaluation of complex integrals.

Learning Outcomektpon completion of this module, students should be able to:

Apply differential vector calculus to solve mathematical and engineering problems

Use Laplace and Faurignsforms in solving differential equations

Apply functions of several variables in solving engineering problems

Apply the power series method in approximation of solutions of ordinary differential equations
Describe the basis for complex analygisi@eegng problem solving

Apply the residual theorem to engineering problems.

ouprwLNE

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 3, 4, 5, 6)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 6)
5 Erg Methods, Skills, & Tools including IT (Course Outcomes 1, 2, 3, 4, 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title COMPUTER SCIENCE FOR ENGINEERS

Code TCME3621

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 10@84 least 2 Assignmér29%, at least 3 Lal3®%, at least 2 Tests 50%).
Prerequisite(s) TCME3521 Computing Fundamentals

ContentData structures and algorithnhsnear Abstract Data Structures, including Lis@n&@aksieBinary Trees and their
applications Programming using MATLABpplication of MATLAB programming to actual engineering situations. Programming
project. MATLAB Basics: variables and arrays, multidimensional arrays. Branching statemd®sgaach plegjgn,-Glopn,

Bottorrup Techniques. Control Statemésesdefined functionsOperational arguments, sharing data using globaPmgemory.

defined functionsComplex Data: Character data and additional plot types. Graphical ,Usbrdntagies@nd Disadvantages of
MATLAB. Introduction to C programing language.

Learning Outcome&n completing the course students should be able to:

Develop algorithms and apply data structures in computer programs.

Apply binary trees to specificgunoging environment

Write programs in MATLAB or equivalent software employing user defined and built in functions.
Apply MATLAB (or equivalent software) programming in solving engineering problems

Write simple C programs

agrLODE

Contribution to Exit Level Outcam
1 Problem Solving (Course Outcomes 4, 5)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 4)
5  Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: ENGINEERING MECHANICS |

Code TEGT3641

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50#ssignments, 2 TedEamination 50% (1 x 2 hour paper)
Corequisite(s) TEGT3592 Engineering MecHanics

Content: Particl®ynamics Kinematics of particled.aws of motion, displacement, velocity, acceleration. Rectilinear Motion,
rectangular coordinates. Plane curvilinear motion: normal, tangential and polar coordinates. Constrainedpartitites.of connected
Motion relative to translating axes, Motion relative to rotating axes. General relative motion. Projectilémefogdar motion.
particlesNewt ondéds Second Law of Mot i on. Equat i wuviisear onbtionmWarki on a n
energy principle. Power and efficiency. Conservation of energy. Principle of linear impulse and momentunKiAeticsar momentum.

of a system of particles Gener al i zed N e-energyprincple Srepneenedtupireciple.  Wo r k

Learning Outcome&n completing the course students should be able to:

Competently express motion of a body in terms of position, velocity and acceleration.

Apply principles of kinematics and kinetics to describe motion and causes of motion.

U= rectangular and curvilinear coordinates to solve dynamics problems.

Analyse linear, angular, projectile and relative motion of particles and systems thereof.

Apply equations of motion in rectilinear and plane curvilinear motion.

Apply the weekergy piciple and impuls®mentum principle to solve particle dynamics problems.

Demonstrate an understanding of the kinetics of a system of particles and analyse theemergipgtimeipleriand the
impulsenomentum principle.

Nouap,rwhpE

Contribution to Exit LeM®utcome:
1 Problem Solving (Course Outcomes 3, 4, 5, 6)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 2, 5, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 6, 7)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: STATISTICS FOR ENGINEERS

Code TEGS3691

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)

Prerequisite(s)

TEGM3591 Engirieg Mathematics |

Contents:Theory (Random experiments, Random events), Conditional Probability, Mathematical Expectation and Decision mak
Probability Distributions and Densities: Binomial, Geometric, Hypergeometric, Poisson, Normal, @téfoMieilitimma, B
Sampling Distributions: Mean, Variance; Inferences concerning Mean, Variance and Proportions: Point and Interval Estimat
Parametric tests, Nonparametric tests; Linear Regression and Correlation: Simple and Multiple LinelatiBegtesdimis Gbr

Variance: Completely Randomized and Randomized Block Designs, Multiple Comparisons; Applications to Quhlity Assurance: C
Charts for Measurements and for Attributes, Tolerance Limits, OC Curves, Acceptance SamiplifRgliapititicatimhd ife

Testing: Reliability, Faiione distributions, Exponential Model in Reliability and in Life Testing, Weibull Model in Life Testing.
Introduction to basic queuing theory.

Learning Outcome&n completing the course students lséatile to:

N r~LODNE

Describe the theory of probability

Analyse data using probability distribution and densities

Use the principles of sampling distribution to analyse data
Apply linear regression and correlation to a set of data

Apply analysis of variance ve solgineering problems

Apply statistical methods in quality assurance

Apply statistical methods in measuring reliability and life testing
Appreciate basic quetiiegry

Contribution to Exit Level Outcome:
2 Application of Sciencific & Engieenivigdge (Course Outcomes 3, 4, 5, 6)
4 Investigations, Experiments & Data Analysis (Course Outcomes 3, 4, 5, 6)
11  Engineering Management (Course Outcomes 3, 4, 5, 6)

Issue Date
NextRevision:

September 2015
September 2019
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Module Title ELECTRIC CIRCUIT ANALYSIS |

Code TECE3691

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 5@8ssignments, 2 TestEkamination 50% (1 x 3 hour paper)
Corequisite(s) TEGT3542 Fundamentals of ElectricabEngine

Content:Review of DC CircuifShevenin's and Nortons theorems, superposition theorem, concept of input and output resistance of
network, single port networkgpdwwametworks, KCL, KVL, electric power, energy sources, sources transfernratisfst, pow

maximum power transfer, current and voltage divider theorems, Mesh and Node analysis; D.C. power supplieseand their industrie
Sinusoidal Steady State Analy#i€. behavior in R, L and C elements. Phasor analysis with complexeaigetaibnetworks

impedance, admittance susceptance and their real and imaginary parts. Resonance: series and parallel resimtsnce, half power
bandwidth, Power: instantaneous, average, power factor, active, reactive, complex, apparerangbevandPpoweer factor
correctionA.C. Circuit Analysis of Simple Netwofiscuit theorems under a.c. conditions; Thevenin, Norton, and superposition
theorems; KVL, KCL, loop/mesh and node analysis, maximum polvansiansf&nalysjsAnalgis of first order LR and RC

circuits subjected to excitation of D.C., square pulse, sinusoidal sources and exponential sources. Interpngdayion of complem
function and particular integral. Analysis of second order RLC circuit subjectaddcstegoidplingdttequency Response

Curves Resonance, series and parallel resonance, the coficeptaf @ r , tuned <circuit s-6oupler equenc.y
circuits. Computer simulation todlwee Phase Circuit€oncept of thrplease supply, phase diagrams-gbas® circuits,

balanced hase supply, star and delta circuits, analysis of simpleptasacaréuits, power in thhase circuits power
measurement in three phase ci@uoiitgauter circuit analysis and simolati

Learning Outcome&/pon completion of this module, students should be able to:

1. Apply circuit On completing the course students should be able to:

Apply circuit theorems to simplify and find solutions to electrical circuits.

Interpret, develop and dedigtrical engineering circuits

Use computer simulation tools for electric circuit analysis and design

Perform DC and AC power calculations including power factor correction;

Represent the total system response as a sum of a transient and s{eausesssie agsatural and forced response;
Analyze, simulate, and experimentally validate DC and AC circuits;

Nogo s~

Contribution to Exit Level Outcome:
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 4, 5)
4 InvestigatioBgperiments & Data Analysis (Course Outcomes 3, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3)

Issue Date September 2015
Next Revisian September 2019
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Module Title ANALOGUE ELECTRONICS |

Code TETE3691

NQF Level 6

Contat Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 5@&ssignments, 2 TesEs)amination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT35% Fundamentals of Electrical Engineering

Content: Semiconductor theoryod®s: construction, diodpplications (including power supBligslar Junction Transistors
(BJTs)structure, operation, biasing and ac mdeielihBffect Transistors (FE$)ructure, operation, biasing and introduction to
amplification and switcf@®Amps:internastructure, ideal and practicahggs, specifications, and basic applications. Analysis of
electronic circuits using Electronic Design Automation (EDA) software.

Learning Outcome&n completing the course students should be able to:
1. Discuss the atomisture of semiconductor materials

Discuss the construction and operation of semiconductor diodes.
Analyse and design diode based circuits.

Discuss the construction of BJT transistors

Analyse and design BJT transistor amplifier and switching circuits
Diswss the construction of FET transistors

Analyse and design FET biasing circuits

Discuss the internal circuitry fompp

. Discuss the operation edrops

10. Analyse and design basiamp circuits

11. Use EDA softwaeceanalyse electronic circuits.

©oOoN A WN

Contribuion to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 6, 8, 9)
3 Engineering Design (Course Outcomes 3, 5, 7, 10)
4 Investigations, Experiments and Data Analysis (Course Outcomes 10)
5 Engirezing Methods, Skills and Tools, Including Information Technology (Course Outcomes 11)

Issue Date September 2015
Next Revision: September 2019
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Module Title SOFTWARE ENGINEERING

Code TCEE3661

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Creth 8

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 2 hour paper)
Corequisite(s) TCME3621 Computer Science for Engineers

Content Preliminaries:Software Problems and prospects; Tasks of software developmélity Eemlib Requirements
engineerindesign:User interface design; Modularity; Structured programming; Functional decomposition; Data flow design; Dal
structure design; Obganted design; design patterns; Refadooigigmming LanguageBasicsof Programming; Basic
understanding of ob@nted programming; Programming in the large; Software robustnesBra8esptikipdelsThe

waterfall model; The spiral model; Prototyping; Incremental development; Open source softhgile detblogisreerd; extreme
programming; The unified prdeegiect Managemeifteams; Software metrics and quality assurance; Project management.

Learning Outcome&n completing the course students should be able to:

1. Apply appropriate techniques imsottesign.

Plan and deliver an effective software engineering process.

Capture, document and analyse requirements.

Translate requirements into an implementable design, following a structured and organized process.
Make effective use of UML, alongesiilh dtrategies such as defining software architecture.

Work on a mini project within a group.

oukrwN

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 2)

Engineering Design (Course Outcomes 1, 4)

Engineering Methods, 8kill§ ools, Including Information Technology (Course Outcomes 1, 2, 5)
Professional and Technical Communication (Course Outcomes 3)

Individual, Team and Multidisciplinary Working (Course Outcomes 6)

0o oUWk

ECN Exit Level Outcomes Assessed:
9 INDIVIDUA TEAM AND MULTIDISCIPLINARY WORKING

Demonstrate competence to work effectively as an individual, in teams and in multidisciplinary environments
11 ENGINEERING MANAGEMENT

Demonstrate knowledge and understanding of engineering management poinaipieslaoidieraking.
Assessment Strategies
The assessment will constitute the following:

Continuous Assessment 100% (at least 2 Assignments 20%, at least 2 Tegge¥regmuption 20% ardup project
report 20%). The group must cohstatlents from a minimum of two different disciplines.

To pass this course a student should obtain a minimum average continuous assessment mark of 60% and als@imeet the requirer
ECN exit level outcome 8 and 11 assessed in the group prajemt presabmitted group project report.

ECN Exit Level OQutcomiN®IVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to work effectively as an indiarliad, nmutidissplinary environments.

The grouprojecpresentation agtbup projecte port shoul d show evidence of the stude
Identifying and focusing on objectives, Working strategically, kseeffidictyely and delivering completed woke on time; to work
effective as a team by making individual contribution to team activity, Performing critical functions artitinde|Eehizugcmark on

work of fellow team members while benefitingifreapplort and communicating effectively with team members; to work in a
multidisciplinary environment by acquiring a working knowhextgersf discipline, using a systems approach to tackle engineering
problems and communicating across digdiplinaiaries.

What constitute satisfactory performance?

After consideration of the grwsojecPresentation agdoup projeceport, and with reference to evidence showing the ability for
individual, in teams and in multidisciplinary environteetisertivell complete an assessment form to indicate whether the student
has demonst r ladiveldhl, Teeam ahe Multidiscipirfary Wotkingg n  a mannernadath ad atiiss fcaocntsoi
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fisat i s fieacelleddn gdditiorg the stod is expected to obtain a minimum of 50% of the total mark allocation for the group
projecpresentation agtbup projectport before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in cabkere this exit outcome is not satisfactorily attained?
The student will be required to resubmit apejesdeport within the time as determine by the department. If the performance
requirements as stipulated above are not met, the studensidifirbd to have failed the course.

ECN Exit Level OutcomeENGINEERING MANAGEMENT

Where and how is this exit outcome assessed?

Students are expected to demonstrate knowledge and understanding of engineering management principlesnand economic dec
making. Thgroup projecte por t should clearly show evidence of the stud
management principles and economic aealsiapy using basic techniques from economics, business management and project
management in a multidiscipline environment as well as perforomtectenanalysis.

What constitute satisfactory performance?

After consideration ofgtmip projectport, and with reference to evidence showing the ability to use basicdté&clomitpazean

from economics, business management and project manabeerenh engineering practice, the lecturer will complete an
assessment form to indicate wheEngimeeringtMamagesménuide na Mmaanaemre moh
consimetr esat ifis f ac tiexeceleid ,In addiian tthe stlidant is expegtéd tooobtain a minimum of 50% of the total
mark allocation for gneup projectport before being declared to have met the requirement of this atisfipetierigy s

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit apejess@port within the time as determine by the department. If the performance
requiremesias stipulated above are not met, the student will be considered to have failed the course.

Issue Date: September 2015
NextRevision: September 2019
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SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV

Code TEGT3672

NQF Level 6

Contact Hours 4L+ 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50%inimum 2 tests and 4 assignirexashination 50% (1 x 3 hour paper)
Prerequisite(s) TEGM3592 Engineering Mathematics I

Corequisite(s) TEGT3671 Engineering Mathematics Il

Content: Appations of second order ordinary differential equatigthsconstant coefficients: The G#geijton theorem and
applications to differential equations. Simple harmonic motion; vertical oscillations of a particle hangimgy danapedlastic str
osdllations; forced oscillations, rotation of a rigid body; matrix methods: systems of oséibatiadifetierdtal equatians
Classification of PDEs as Elliptic, Parabolic and hyperbolic, Neumann, Dirichrit boundary conditicnsfo$dhRies. dfietieod

heat equation and the equation for the vibrating string fixed at both ends, separation of variables, Apglieattontté Fourier s
solution of heat and wave equations, waves in a stretched elastic stmggriiuligiée, triple and iterated integrals, line
integrals in the plane, Greenb6s Theorem, i ndepeotatdorahce of p
and solenoidal fields, physical and engineering applisagacal methodZeros of functions, Polynomial interpolation and Least
Squares approximation, different numerical differentiation and integration. Numerical solution of ordirary. dBifemtizl equat
value problems. Computational linear algebra with empbagsicah solution of linear and nonlinear equations, numerical
computation of Eigenvalues and Eigenvectors. Basic computing in numebiéfaremethadpiationdlodelling with difference
equations, methods of solution to first and seconférenies difuations.

Learning Outcome®n completing the course students should be able to:

1. Describe the applications of Gdglejiton theorem to solving differential equations

2. Apply linear differential equations to solve engineering problenrapiedlaingpsic motion, damped oscillations and forced
oscillations

Apply integral calculus to functions of several wvariable
Describe the principle of numerical methods and computational linear algebra

Perform polynomial infetfmm and apply the Least squares approximation

Apply numerical differentiation and integration to solve ordinary differential equations including usingscomputer application

ouAw

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcorpies 1, 2
2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 6)

Issue Date: September 2015
Next Revision: September 2019
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ModuleTitle APPLIED ELECTROMAGNETICS

Code TTCE3622

NQF Level 6

Contact Hours 2L + 1T or 1PS/week

Credits 8

Assessment Continuous (assignments, 2 Tests) 50%, Examination 50% (1 x 2 hour paper)
Prerequisite(s) SPHY3512 Physics for Physical Sciences I

Cmtent:Review of Vector Algebi@lassification of vector fiElgstrostaticsCoulomb Law & Field Intensity. Electric Field due to
Continuous Charge Distribution. Electric flux density, Gauss Law, Maxwell Equations for static EM ifitEkediiedgielghotent

in Material Spac®roperties of materials, Convection and conduction current; Polarization in Dielectric; dielectric constant and stren
Continuity Equation and Relaxation Time; Boundary Conditions; ElectrosttitieBéuntaryns ; Poi ssonés and
Equati ons; Uni queness Theor em, Procedure for solving Pois:
ImagesMagnetostaticBiolSavart 6s Law; ampere Circuital BApw|i Makxiveh!| oEq#h
Magnetic Flux Density; Magnetic Scalar and Vector Potential, Magnetic Forces, Material and Devices; Magnedit; Torque and Move
Magnetization in Materials. Magnetic Boundary Conditions. Inductor and Inductaangy.Magnetic En

Learning Outcome&n completing the course students should be able to:

Perform calculations involving electric and magnetic fields

Describe how energy is stored in electric and magnetic fields

Explain the theories and applications of electrdieéimatid waves in material space

Explain the physical meaning and significance of Maxwell
Describe electromagnetic time varying fields and waves, and their implications in modern communication systems

Derive and apply equations relatetitoelectromagnetic fields in material space

ourLONE

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 6, 7)

Issue Date: September 2015

Next Revision: September 2019

Module Title SIGNALS AND SYEMS

Code TTCE3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Corequisite(s) TEGT3671 Engineering Mathematics Il

Content:Classification of redds, Representation of signals, Signal Parameters, Signal operations, Fourier series, Fourier transforms
Laplace transforms. Classification of systems, System description and parameters. Convolution, Filter desig). (FIR and IIR Fil
Computer simutetisoftware (e.g. MATLAB or equivalent).

Learning Outcome®n completing the course students should be able to:

Describe the characteristics of common signals types and systems

Discuss the operation and application of linear systems.

Apply transformatiechniques and various analysis approaches to work out the response of a linear system to any input signal.
Design filters.

Carry out computer based simulations related to signals and systems.

arLODE

Contribution to Exit Level Outcome:
2 Application of Stifenand Engineering Knowledge (Course Outcomes 1, 2, 3)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title MEASUREMENTS AND INMERNTATION

Code TETA362

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 2 hour paper)
Prerequisite(s) TEGT3542 Fundamentals of Electrical Engineering

ContentsSystems of Units and Standards of Measurement, Elements of generalized measurement system, Functional elements ©
instrument, Static characteristics (Accuracy, Precision, Error, Sensitivity, Reproducibility, and Tolerandgjd3y(sgeadcharacte

of response, Fidelity, Lag, dynamic error). Instrument classification, Methods of Measurement, Calibratienambise, interferen
grounding, Sources of Errors and types of Errors, Digital and analogue Instruments, Bridge measwaekeduin, Whrasi

etc.), Measurements of electrical andlectnical quantities (including high frequency signals), Sensors and transducers (Transducer
Characteristics), Oscilloscopes, chart recorders, spectrum analysers and signal gekesatidyseNetntooduction to
Programmable Logic Controllers (PLCs).

Learning Outcome&n completing the course students should be able to:

Explain different types and methods of measurements.

Discribe static and dynamic characteristics of an instrument.

Explain the importance of signal generators and signal analysers in measurements.

Classify, calculate errors and reduce them in measurements.

Discribe the concept of instrument calibration.

Explain the use of sensors and transducers.

Practically measuréedént quantities (including high frequency signals), analyse and interpret the measurement results.
Describe the architecture and operation of PLCs

NG~

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Qoessé,@)itco
4 Investigations, Experiments and Data Analysis (Course Outcomes 7)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title DIGITAL ELECTRONICS

Code TETD3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignments, 2 Te&samination 50% (1 x 3 hour paper)

Corequisite(s)

TETE3691 Analogue Electronics |

Content: Fundamentd@igital conceptd:ogic levels, number systems and digitaConaleisiational Logitogic gates, Boolean

algebra, logic simplification, combinational logic functions (including arithmetic circuits, encoders andedeeodkrs, multiplex
demultiplexersomparators, parity checkers and genesatyuehtial Logidatches fliffops, counters, shift regisiasign of

Digital Systemd.ogic gate circuitryf TL, CMOS, ECL, logic levels, propagation eelaypéaver dissipation, noise margin, log

family interfacing.

Learning Outcome&n completing the course students should be able to:

CoNoA~LNE

Discuss fundamental digital terminology.

Perform different number systems and coding conversions.
Describe the operation of different logic gates.

Analyse andinsplify logic equations

Analyse and design different combinational logic circuits

Analyse and design sequential logic circuits

Compare the performance of different logic family devices

Discuss and analyse the internal circuitry of different logimfaogigse
Design interfaces between circuits of different logic families.

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 8)
3 Engineering Design (Course Outcomes 5, 6, 9)
5 Egineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4)

Issue Date:

Next Revision:

September 2015
September 2019
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Module Title COMPUTER PROGRAMMING

Code TCMS3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Crdits 12

Assessment Continuous 100%

Corequisite(s) TCME3621 Computer Science for Engineers

Content: Problem Solution and Software DevelopniBopdown stepwise refinement appr&aictured Programming:

variables and constants; comments, inputpancuad file management. Elements of data st@i@edsrations, Expressions

and OperatorsBinary Arithmetic; Precedence and Associativity of Arithmetic Operations, Shortcut Arithmetic; Unary Operatol
Evaluating Boolean Expressions; EnumsietsdS&lection StructuredJsingf statements; tiNestedf;, theswitctstatement; the

Conditional Operator; the Logical AND; the Logical OR. Selection with StRepetdi&iiisctures Thewhileloop; Writing

typical Loops; The forp.d¢ested Loops; Using Loops with Structuré\figlds Strings, and Pointer&rrays; Storing Values in

Arrays; Accessing and Using Array Values; Creating Arrays of Structure Objects; Using Strings; BokuextionsC. The
Functions defiaiti Functions declaration; Functions calling; Functions arguments; Recursion and Recursive Functions to Sort a L
Object Oriented Programming: Clasg&®ating Classes; Encapsulating Class Components; Implementing Class Functions; Using
Static Class dvhbers; Polymorphigkdvanced TopicsClass Features and Design Issues; Friends and Overloading Operators;
Overloading Functions; Inheritance; Using Templates; Handling Exceptions; Advanced Input and Output; Using Enumerators;

Learning Outcome®n compting the course students should be able to:

Apply problem solving techniques to computational and engineering problems.

Design and present algorithms for solving given problems using flowchart or pseudo code.

Develop structured programs in C programguiagd.

Use pointers effectively

Describe concept of oljéented programming.

Work with object oriented concepts and terminologies such as Abstraction and Abstract Data Types, Classes, Objects, Mett
Encapsulation, Inheritance, and Polymorphism.

Deamonstrate the programming methodology-oriebject programming and write and successfully run a program in C++

ourLONE

~

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 2)

Application of Scientific and Engineering KCalesg@®©utcomes 1, 6, 7)

Engineering Design (Course Outcomes 2, 3)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 3, 4, 7)
Professional and Technical Communication (Course Outcomes 7)

DUTWN -

Issue Date September 2015
Next Revision: September 2019
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Module Title: INDUSTRIAL ATTACHMENT |

Code TEGT3600

NQF Level 6

Total Hours Six (6) weeks preferably during the June/July break in Year 2 or Year 3 of engineering. About 6
hours/day x 5 days/week)weeks = 180 hours.

NQF Credits Not assigned
The Module is required to be satisfactorily done before graduation.

Assessment Continuous 100% (Daily Logbook Record 20%; Lecturer/Employer Evaluation 20% and Final Report
60%).

Prerequisite TEGW3® Workshop Practice

Module Descriptiouring Industrial Attachment |, students will work under company supervisiol ethihei@velrafnee

and will undertake at least six weeks of attachment at an appropriate ineustpyefotidadaiding. Students will maintain a
logbook of daily activities and will be required to submit a comprehensive final report for assessment at fillowaginning of th
semesteStudents will be visited at their work places by their Lecturexead least attachment.

Learning Outcomektpon completion of this course, students should be able to:

1. Develop the Organizational Structure of a typical industry involved with manufacturing, production, product/system des
construction, communicatdaning, repairs, power generation, maintenance or engineering services.

2. Discuss the major industrial processes involved in a typ

3. Describe thmajor tools, equipment and machineryiusediin st ry associ ated with activitie

Issue Date: Septemb&015

Next Revision: September 2019
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YEAR 3 OF BSc IN ELECTRONICS AND COMPUTER ENGINEERING

SEMESTER 1

Module Title: EXPERIMENTAL AND RESEARCH METHODS

Code TEGR3L

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100@kechnical Report (30%); Written Assignments (30%); Research Proposal Seminar
(20%); Lab Reports (20%)

Prerequisite(s) EGS3691 Statistics for Engineers

ContentExperimentation planning and exedigaimical report writingReport structure and forniterature ReviewReasons

for reviewing relevant literature, citation and refRegednch methodologlyormulation and presentation of research proposals.
Statistical data analysis: Data descriptimx and whisker plots, bar charts and histograms, scatter plots on given experimental data.
Data modelingexperimental data modeling with simple linear, and multiple linear regression modelghintwrefitétitnodf

determinatiog® and adjuste®? and the role of adjus®don model building. One way ANOVA on experimental data and
hypothetical conclusions. Software (SPSS, EXCEL, SAS or any other software)

LearningOutcomesOn completing the course students should be able to:
1. Describe the principles of experimentation planning and execution
2. Write and present a concise technical report
3. Describe the principles used in research methodology
4. Formulate and present aareseproposal.

Contribution to Exit Level Outcome:
4 Investigations, Experiments and Data Analysis (Course Outcomes 5, 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5, 6)
6 Professional and Tech@izmmunication (Course Outcomes 2, 4)
9 Independent Learning Ability (Course Outcomes 2, 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: FUNDAMENTALS BEONOMICS

Code TEGT3761

NQF Level 7

Contact Hours 2L + 1T/Week

NQF Credits 8

Assessment Continuous 5@&ssignments, 2 TesEamination 50% (1 x 2 hour paper)
Prerequisite(s) None

Content:Microeconomicselements of economics; demand and supply; elasticity; applied market analysis; utility; competition anc
mongoly; labour markei$acroeconomicsnflation and the business cycle; Keynesian aggregate demand; money and interest rates;
central banking and monetary policy; world trade and the balance of payments;Fimencxbyoemintinghature of costs

product costing, cost accountingvphafie relationships, and financial statémeosdsiction to budgeting. Introduction to
marketingLong and sheerm decision making.

Learning Outcome&n completing the course students should be able to:

1. Dscuss the fundamentals of microeconomics

Discuss the fundamentals of macroeconomics

Apply the fundamentals of financial accounting in an Engineering project
Apply the principles of budgeting in an Engineering project

Apply the principles of marketinggameEring product

ahrwn

Contribution to Exit Level Outcome:
7 Sustainability and Impact of Engineering Activity (Course Outcomes 3, 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title ELECTRIC CIRCUIT ANALYSIS II

Code TECE3791

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x 3 hour paper)
Prerequisite(s) TECE3691 Electric Circuit Analysis |

Corequisite(s) TEGT367&Engineering Mathemdtics

ContentUse of Laplace and Fourier transformations in circuit analysis. Properties of network functions, concepolef poles and zeros.|
zero plot, Bode amplitude and phase plots. OnpamdNewvorks parameter presentdiasiss of netw@gnthesis

Learning Outcome&n completing the course students should be able to:

1. Use principles and methods of analysis and modelling of electric circuits in the steady state.
Use of Laplace transformation and boda piatsit analysis

Apply the oaepts of frequency response, resonance, and network functions.

Analyse and solve two port networks using different parameters

Synthesise network circuits to meet specifications

arLN

Contribution to Exit Level Outcome:
2 Application of Scientific andegriggpnKnowledge (Course Outcomes 1, 3, 4)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2, 5)

Issue Date: September 2015

Next Revision: September 2019

Module Title ANALOGUE ELECTRONICS II

Code TETAR791

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%; Examination 50% (1 x 3 hour paper)
Prerequisite(s) TETE3691 Analogue Electronics |

ContentsFET ac modelling, Frequency response of transistor edmptspplications (including summing amplifiers, controlled
sources, differential amplifiers, active filters etc). Power Amplifiers, ADC and DAC circuits, OscillatbfCOs;uRE L(jrighisding

timer based circuits, feedback transistor baseut ogcilias including high frequency circuits design principles), Power Supplies,
Power electronics devices and applications.

Learning Outcome®n completing the course students should be able to:

1. Model and analyse FETs based circuits

Determine the freqay response of transistor based circuits

Analyse and desigraopp and circuits

Analyse and design differeatrgpbased circuits

Analyse and design power amplifiers

Analyse and design filter circuits

Analyse and design oscillator circuits

Analyse anaegign ADC and DAC circuits

Analyse and design switching circuits employing basic power electronics components

©ONOOA~WN

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcome 1)
3 Engineering Design (Cowsm@es 39)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2)

Issue Date: September 2015
Next Revision: September 2019
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Module Title TELECOMMUNICATION PRINCIPLES

Code TTCE3741

NQF Level 7

ContactHours 2L + 1T or 1PS/week

NQF Credits 8

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x 2 hour paper)
Corequisite(s) TTCE3692 Signals and Systems

Prerequisite(s) TEGT3542 Fundamentals of Electrical Engineering

Content Reviev of signal models and analysiBeriodic and nperiodic signals; transform theorems and powerBgséctra.

notions and definitiondBandwidth, Baseband, Broadband, Narrowband and Witelmndalf Duplésnalogue vs. Digital
transmissioionnetion Oriented vs. Connectionless CommuatiadnSwitching vs. Packet Swijt8hiitghing vs. Routing

Local Area vs. Wide Area NetwinksPSTN vs. the Internet; Radio Spedtiise.Noise sources, noise figure and noise
temperature; noised@ls.Components of a Communication Systesmmunication channels and their characteristics such as
bandwidth, channel capadistortion, noise and other impairments. Standards Orgémabigpmaodulation Technique

Amplitude Modulation, Doulldeb&nd Suppressed Carrier, Single Sideband, Vestigial Sideband; Frequency Modulation, Phase
Modulation; comparison of angle and linear modulatiomsystectisn toAnalogue Pulse modulation Techniquesplitude

shift keying, phastift keying arflequeneghift keyingviultiplexing techniques-requeneivision Multiplexing (FDM),- Time

Division Multiplexing (TDM), PCM, WDM. Use computer simulation software (e.g. MATLAB or equivalent) tovstudgl the principles i
in communication.

Learning Oieomes:On completing the course students should be able to:

1. Explain the principles involved in the transmission and reception of information in a communication system.
Discuss the architecture of a generic commaewpgtation

Discuss and Analyze trexefff different types of noise in communication systems

Differentiate between different types of analogue modulation

Use computer simulation software (e.g. MATLAB or equivalent) to study the principles involved in communication.

abrwn

Contribution to Exit LeM®utcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 3)
4 Investigations, Experiments and Data Analysis (Course Outcomes 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5)
6 Professional and Technical Communication (Course Outcomes 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title PROGRAMMABLE ELECTRONICS DESIGN

Code TETD3791

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 100% (labs 20%, assignments 10%, tests 40%, project 30%)
Corequisite(s) TETD3692 Digital Electronics

ContentsProgrammable Electronics Design Cycle, Structure of the developfi@it\Ndddxid structure, data types, operators,
concurrent statements (including selected and conditional statements), and struceajueesiaiptogic Modellingocess
statement, sequential statements, signals and variables, stateSystemmnBesignpackages, components, functiahs an
procedures.

Learning Outcome&n completing the course students should be able to:

1.

abrwn

Discusand apply the programmable electronics design cycle.

Design, test and implement concurrent statement based logic circuit descriptions.
Design, test and implerwmgit circuits using structural VHDL descriptions.

Design, test and implement sequential circuits VHDL descriptions

Create VHDL packages, functiomsauediures.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Kri{@oledg Outcomes 1)

3 Engineering Design (Course Outcomes 2, 3, 4)

5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 3, 4, 5)
6 Professional and Technical Communication (Course Outcomes 2, 3, 4)

IssueDate: September 2015
Next Revision: September 2019
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Module Title MICROPROCESSOR SYSTEMS

Code TCEE3791

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 3 howrpap
Prerequisite(s) TETD3692 Digital Electronics

Content Computer Architecturéfhe basics of modern processor and system architectures, advanced use of tools such as
assemblers, compilers and debuggers in embedded systems, as well as theiptethaldsrimrfazing and netwoglengents

and organisation of a computer sydemory DeviceRAM (SRAM, DRAM, DRAM cell arrays), ROM (EPROM, EEPROM), flash
memory, memory addressing, address multiplexing, bus dosiremtion; set architeater Microprocessorstypes of
microprocessors, microprocessors fabrication process, cost of micrbjicomessmssor structuresegisters, arithmetic and

logic unit, control unit, internaEkternal busesaddress bus, data bus, control imisiningMlemory interfacingnemory map

design, memory address decoder biputitoutput interfacingrort mapping, port address decoder circuit. Clock generator circuits.
Interrupt mechanismmterrupt priority, roaskable interrupt, maskableupteinterrupt modes. Execution cycle and execution time

of instructionBrogram execution time calculatibranslation of mnemonics to machine codes.

Learning Outcome&n completing the course students should be able to:

1.

abrwn

Discusshe organization atesbign principles behind modern microproassd@ystems
Design memory circuit for microprocessors.

Design input/output circuit for microprocessors.

Design interrupt generating circuit for microprocessor

Calculate exact execuiime of programs.

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1)
3 Engineering Design (Course Outcomes 2, 3, 4)
5 Engineering Methods, Skills and Tools, Including Information Technology (CBurse Outcomes

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module Title: ENTREPRENEURSHIP

Code TEGT3742

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 1009 wo Written Tests (50%); WrittendR@dét); Other Assignments (25%)]
Corequisite(s) TEGT3761 Fundamentaicohomics

ContentsEntrepreneurial perspectiigpes of entrepreneurs, characteristics of entrepreneurs, examples of successful ventures for
national development. Carrying asibifiey studies, writing business plans. Government policies on small business ventures.
Enterprising opportunitiebusiness motivation, competencies and skills, innovative ideas, product concept and description, marke
assessmenfbtarting new busines@ntures the calculated risk, business planning and organization, management planning, financial
projections, possible sources of finance, resource management, projected levels of grow@fhandeoptratigament theory

Group dynamiddanagemedraccountingMarketing strategies

Learning Outcome®n completing the course students should be able to:

1.

abrwn

Discuss the concept of entrepreneurship and important parameters that characterise a good entrepreneur
Discuss the methods used to carry otititieagildies

Develop a business plan relating to an engineering endeavor

Discuss the concepts of motivation, competencies, innovation and product marketing

Describéhe procedure used when starting a new business venture including concepiradizéitiancipignoperations,
accounting and marketing strategies

Contribution to Exit Level Outcome:

7 Sustainability and Impact of Engineering Activity (Course Outcomes 2)
11  Engineering Management (Course Outcomes 4, 5)

Issue Date: Septembe2015
Next Revision: September 2019
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Module Title EMBEDDED SYSTEMS DESIGN |

Code TETD3792

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesEs)amination 50% (1 x 3 hour paper)
Corequisie(s) TCEE3791 Microprocessor Systems

Prerequisite(s) TETD3692 Digital Electronics

Contents:Microcontrollers Architecturegon Neumann, Harvard, (including differences) architectural differences between popular
microcontroller types (e.g. PIC, ARKtraetd AVR etpecific Microcontroller IC (AVR or PIC) detailed architetiuse :

structure, registers, timers, ADC, serial communication, memorieDearelopores)t board details; Assembly Language:
Instruction set, language structure, headgrofilénitialisation, loops, branching, interrupts, delay implementatioryptimers, look
tablesMicrocontroller Applications using Assembly languaB€, LCD, motor conkeypad, seven segment displays, UART,

etc.

Learning Outcome&n completiniget course students should be able to:

1. Differentiate between microcomputers, microprocessors and microcontrollers.

2. Discuss different types of microcontroller architectures.

3. Design, implement and analyse assembly programs for Atmel AVR and/or R microcontro

4. Develop microcontroller based applications employing digital electronics, analogue electronics and assembly language.

Execute a mietontroller based group project.

Contribution to Exit Level Outcome:
2 Application of Scientific and EngiKeenivigdge (Course Outcomes 2)
3 Engineering Design (Course Outcomes 3)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4)
8 Individual, Team and Multidisciplinary Working (Course Outcomes 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title COMPUTER NETWORKS

Code TCMH3722

NQF Level 7

Contact Hours 2L + 1T or 1PS/week

NQF Credits 8

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 2 hour paper)
Prerequisite TCME3521 Computing Fundamentals

ContentData communicationsetwork architectures, communication protocols, data link control, medium access control; introductior
to local area networks metropolitan area networks and wide area netwiorkdp ihtteduet and TCPOPen Systems
Interconnection model (QShysical layer, data link layer, medium access control sublayer, network layer, transport layer, sessior
layer, presentation layer and applicatioNéayerk topologiesetwork paxols, routing protocols, emerging network technologies,

Quality of Service, network management and troublé&teaikgsecurityThreats, seciiaty crypto, public key Algorithms,

intrusion detection, authentication systems, Kerberos, enf@ib&e&MWYME), firewalls, WWW security.

Learning Outcome&n completing the course students should be able to:

Discuss computer network layers

Compare the OSI model and the TCP/IP model

Understand the issues related to addressing between networks

Idenfy common security risks for Intenmeg¢cted computers.

Discuss how unauthorized access and virus infections can compromise network dataosetvicev(deBiplattacks

operate.

Distinguish between the different threats to wireless netiyahdddferent types of security threats.

Identify and apply networking tools to troubleshoot, verify the operations of computer networks and to épnforce network securi
Independently study arake a presentation on one emerging network technology

agrLODE

©No

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 4, 5, 6, 7)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 7)
9 Independent Learning ABiityrse Outcomes 8)

Issue Date: September 2015
Next Revision: September 2019
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Module Title ELECTRONIC PRODUCTS DEVELOPMENT

Code TCEE3782

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100% (Assignments 20980R&ki8lini Project 50%)
Corequisite(s) (TETD3692 Digital Electronics), (TETA3791 Analogue Electronics Il)

Content: The students will develop (synthesize) an electronic product/prototype or a part of a product/prototype tdsmeet set requiren
through anini project. The aim is to introduce the students to the process of electronic product development through a project ba
learning method. The emphasis will not be on product complexity but on the development process. Eachqubgoneiill be carried
person or by a team of two persons. Support lectures will be given with topics which will include: Elecpoméntpeydlests develo
Design methods, feasibility, Requirements, Design specifications, prototyping, verification ayh tiestieg, ipcludiegi EMI

reduction methods, product packaging, failure analysis, heat sink design, product documentation, Intellesntsl property and pa

Learning Outcome&n completing the course students should be able to:

1.
2.

S

Carry out need analysisfaasibility studies for electronic products.

Develop design specifications for electronics products to meet user, functional and system requirements as well as indu:
standards.

Develop a product/prototype following a clear and standard electroeivejmoment cycle.

Formulate testing methods for an electronics product.

Test and troubleshoot the electronic circuit product.

Produce a technical document of the product.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcpmes 3

Application of Scientific and Engineering Knowledge (Course Outcomes 2)

Engineering Design (Course Outcomes 2, 3)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 4, 5)
Professional and Teehi€ommunication (Course Outcomes 6)

Sustainability and Impact of Engineering Activity (Course Outcomes 1)

Individual, Team and Multidisciplinary Working (Course Outcomes 6)

O~NOOOUTWN -

Issue Date: September 2015
Next Revision: September 2019
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ModuleTitle DIGITAL COMMUNICATION

Code TTCD3792

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)amination 50% (1 x 3 hour paper)
Corequisite(s) TTCE3642elecommunications Principles

Prerequisite(s) EGS3691 Statistics for Engineers

Contents: Digital communications concepts and terminolddgfinition and elements of a digital communications system,
comparison of analogue and digital communication Systeend-ormattingThe digitalepresentation of data, sampling,
quantization, pulse code modulation. Quantization noise, companding, standards for companding. Voice coddss and codec stan
Multiplexing and multiple access schenk@squency division, time division, and coderdiltiplering. Comparison of frequency

division and time division multiplBasehand Communicatiddasic lines codes, comparison and spectral estimation of line codes,
coding standards for LAN and telecommunications networks. Baseband datectialtukation. Intersymbol interference and
equalization. Eye diagrams. Signal transmission, comparison of repeaters andnfegeagaatoiheoryDefinition of

Information, entropy, conditional entropy and redundancy, entropy ratacigh8ooneteand Chann€bding Symbol source
encodingspeech codingepresentation and analysis of codes, types of errors, Error control coding, Linear block codes, generator ar
parity check matrices, syndrome testing, typical linear blocktlteidespplichtions. Cyclic codes, polynomial representation of
codesconvolutional codes, Turbo cBd¢s Transmissioaseband data transmission through a channel, intersymbol interference,
baseband error probabilitiegyModing, channel capaRégeiver desigrGeneral binary anéiy signaling; Maxirikelihood

receivers; Performance in an AWGN channel.

Learning Outcomé3n completing the course students should be able to:

Discuss the difference between analogue and digital commtemesition sys

Describe source formatting, in particular, sampling, quantization, signal to quantization noise ratio

Analyse and Design error correction codes and decoding techniques.

Analyze and select digital communication techniques for band limited channels.

Usesimulation packages (e.g. MABLA&Buivalent) to evaluate the performance of various digital communications systems

agpwOdE

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 3, 4)
5 Engineeringttlods, Skills and Tools, Including Information Technology (Course Outcomes 3, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title

OPERATING SYSTEMS

Code

NQF Level
Contact Hours
NQF Credits
Assessment
Corequisite(s)

TCME3792

7

3L + 2T or 1PS/Week

12

Continuous 50%; Examination 50% (1 x 3 hour paper)
TCEE379icroprocessor Systems

Contents:Introduction and Overvieéeneral overview of operating systems and basic ©@&hoegémizatiorDS services,

System calls, Usdeiface, Shell command interpreter, OS design and implementation, VirRralcessdsRescess concept,

Process state, Process managemieatds Threads concept, Threads versus proceBbe=ad3, Multireaded applications.
Scheduling:Shorterm CPU scheduling, Leteger scheduling, Priority schedulingyaSéte schedulinGoncurrency and
SynchronizationConcurrent processes, Contention, Synchronization issues, Critidgehditieieadlock Deadlock detection

and preventiodemory Systemsviemory layout, Memory management, Hardware and software support for addressing, Segmentation
versus pagingirtual Memoryirtual memory systems, Memory hierarchy, Hardware and software support, Page tables, Page faults
and TLBsFile Systm Interface File system concepts, File operations, Basic storage, File manageFRientSgsiess.
ImplementatiorFile system design issues, Original Unix file system, Unix fast file system, Inodes, Caching, File system optimizati
Storage and I/Gystems:Storage systems, Speed. Capacity, Reliability, RAID systems, Input/outayipiMgtadpheral

devices, Networked 1/0, Storage Area Networks.

Learning Outcomé3n completing the course students should be able to:

1. Discuss the core functitynaf modern operating systems such as Windows and Unix based systems
Discuss key concepts and algorithms in operating system implementations

Investigate the kernel interface, files, processes;paoceissesommunication for modern operating systems
Implement simple concepts of Operating Systems

Write prgrams that interface to the operating system at tioalkistem

abrwn

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3)
5 Engieering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4, 5)

Issue Date:
Next Revision:

September 2015
September 2019

Module Title DATABASE SYSTEMS

Code TCMS3792

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credit 12

Assessment Continuous 50%ssignments, 2 Testsxamination 50% (1 x 3 hour paper)

Corequisite(s)

(TCME3521 Computing Fundamentals)

Content This module covers material necessary to provide the students with the required skiisafeariaigkioigdatabase

systems. The module will cover the followingtytppgsif databases; Evolution of Database technologies; Database technology
versus conventionaldilecessing systems; The Systems Development Life Cycle (SDLC); § Ineepiotiiquy; The enterprise

data model; Conceptual Data Modelling; Types of entities; ER diagrams; Bieew#y @dedrol Statements; Writing SQL

statements; ER Diagram to relation transfoffmatibonal Dependencisrmalization adeinormalization

Learning Outcome&n completing the course students should be able to:

1. Differentiate the variety of database systems.

SRGNANN

Plan and implement database technologies versus convpriimessifitesystems.
Apply software developmenytife in database systems development.

Develop prototyping methodology and enterprise data models.

Effectively apply conceptual data modelling.

. Applyintegrity control systems

Contribution to Exit Level Outcome:
3 Engineering Design (Course Outcehes 2
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 5, 6, 7)

Issue Date:

Next Revision:

September 2015
September 2019
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Module title: RESEARCH PROPOSAL

Code TCER3792

NQF Level 8

Contact Hours 1 houper week for 14 weeks

NQF Credits 4

Assessment: Continuous 100% [Seminar Presentation 50%, Proposal 50%]
Corequisite(s) TEGR376Experimental and Research Methods

ContentThis course covers material necessary to provide the students withskilés feguiverking with a variety of database
systems. The course will cover the following tygméssof databases; Evolution of Database technologies; Database technology
versus conventionadfilecessing systems; The Systems Developmene (8®09¥] The prototyping methodology; The enterprise
data model; Conceptual Data Modelling; Types of entities; ER diagrams; Butsigess Colespl Statements; Writing SQL
statements; ER Diagram to relation transfdfomatimnal Dependesidrmalization andraemalizatioNon SQL database

systems

Learning Outcome&n completing the course students should be able to:
1. Make a Presentation of their Research Proposal in a Seminar

2. Produoed an acceptable typed and bound Research Proposal

CONTRIBUTION to Exit Level Outcome:
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2)
6 Professional and Technical Communication (Course Outcomes 4)

Issue Date: September 2015

Next Revision: September 20

Module Title: INDUSTRIAL ATTACHMENT II

Code TEGT3700

NQF Level 7

Total Hours Six (6) weeks preferably during the June/July break in Year 3 or Year 4 of engineering. About 6
hours/day x 5 days/week) x 6 weeks = 180 hours.

NQF Credits Not assited
The Module is required to be satisfactorily done before graduation.

Assessment Continuous 100% (Daily Logbook Record 20%; Lecturer/Employer Evaluation 20% and Final Report
60%).

Corequisite TEGT3600 Industrial Attachment |

Content: During Indtrial Attachment Il, students will work under company supervision at the level of Technician Trainee and wi
undertake at least four weeks of attachment to an appropriate indwstrpréwticahttaining. Students will maintain a logbook of
dailyactivities and will be required to submit a comprehensive final report for assessment at the beginning ofethe following seme
During attachment, students will be visited at their work place twice by their Lecturers.

Learning Outcomektpon completiofithis course, students should be able to:

1. Describe the organizational structure and the operational processes of the company or organization
2. Describe in details his/her contribution to the company during the internship

Issue Date: September 2015
Next Rvision: September 2019
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YEAR 4 OF BSc IN ELECTRONICS AND COMPUTER ENGINEERING

SEMESTER 1

Module Title: SOCIETY AND THE ENGINEER
Code TEGT821

NQF Level 8

Contact Hours 2L + 1T or 1PS/Week

Credits 8

Assessment Continuous 100%

Corequisite(s) TBEST3742 Entrepreneurship

ContentEngineering as a professi@ngineering societies and registration procedure for different engineerigugsaiplines.
principles of engineering ethictatement of ethical principles, engineering role andlitgspgnsilgblowing, code of conduct.
Engineering Council of Namibia (E@blestablishment and role as a regulatingrigidgering coding and standardisation.
Introduction to the study of labasic procedural law; basic legal concepts; corazatitg] law of contracts; commercial law;
service contracts and employmehaiagvof arbitration.

Technology policyutilization of technology as an economic resource. Acquisition of technologytaisaderasoareehicle of
monopolistic corit mechanism of technology transfer, institutional forms of foreign investment, bargaining for the acquisition
technological knbaw. Technology petiegign and implementation in Nahtdzih and safety at the workplad&//AIDS
educationImpat of HIV/AIDS on the workforce, HIV/AIDS workplace programmes, HIV/AIDS cost benefit analysis.

Learning Outcome®n completing the course students should be able to:
1. Discuss the role of various engineering disciplines and societies

Discuss the importantengineering professional ethics and its enforcement by the regulating bodies
Discuss the use of engineering codes and standards

Demonstrate general knowledge of procedural law, law of contracts, commercial law and employment law
Demonstrate knowledg® laws of arbitration

Discuss the role of technology policy on the acquisition of techndlogical know

Discuss the responsibility of an engineer to health and safety at the workplace.

Discuss thenpact of engineering activity social, econonai¢ etiitonmental and sustainability

©NOoOAWDN

Contribution to Exit Level Outcome:
7 Sustainability and Impact of Engineering Activity (Course Outcomes 2 (ethics), 7 (health and safety), 8)
10  Engineering Professionalism (Course Outcomes 1, 2, 3)

ECNEXit Level Outcomes Assessed:
10 ENGINEERING PROFESSIONALISM

Demonstrate critical awareness of the need to act professionally and ethically and to exercise judgmentyand take responsi
within own limits of competence.

Assessment Strategies
The assesment will constitute the following:

Continuous 100% (at least 2 Assignments 20%, at least 3 Tests (covering the aspects: Law, Professionalif6%jealth and Safety)
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Where and how is this exit outcome assessed?

To pass this course a student shmaid a minimum average continuous assessment mark of 60% in order to meet the requirement of
ECN exit level outcome 10 which is assessed through 2 assignments and 3 tests, covering the aspects of HaalttiProfessionalism,
and Safety. Students are ¢ggetlo demonstrate critical awareness of the need to act professionally and ethically and to exercise
judgment and take responsibility within own limits of competence.

What constitute satisfactory performance?

After consideration of the 3 tests andg@nessis, and with reference to evidence of showing awareness of the need to act
professionally and ethically and to exercise judgment, the Lecturer will complete an assessment form tsindeatdashether the
demonst r at Enfineering Rfessionalismo fi N a mannemotthastatii s f @@ exoededir, e di:s aft i s
The student is expected to obtain a minimum continuous assessment average mark of 60 before being declared to have me
requirement of this competetisfasaorily.

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 havie fajezhatitewill have
cours.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: PROJECT MANAGEMENT

Code TEGM3881

NQF Level 8

Contact Hours 3L + 1T/Week

NQF Credits 12

Assessment Continuous 50@assignments, 2 Tedgpmination 50% (1 x 3 hqarpa
Prerequisite(s) TEGT3761 Fundamentaiohomics

Content: Basic principles of project managemé@&mtject management function; project management process; project integration;
scope and time frames; quality; human resources; communicatimnt;pretuork scheduling; cost and risk management.
Identification and scheduling of project resoyrecesource allocation, project flow charts, critical path planning and reports
evaluatiorManaging engineering projeatsedium to large scale and coitynmased projects, inception to completion, appropriate
contacts; general conditions of contract for engineerfrggvarkse Evaluatiamd Review Technique (PERT) charts and Critical
Path Method (CPM) chassues of staff selection and teaageraentnterdisciplinary team projetbit allows students to apply

the principles and use the tools they learned.

Learning Outcome&n completing the course students should be able to:

1. Discuss the principles of project management and projecitimplieiiading 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 mddrge $oale engineering projects

Discuss the principles of managing corasedtglevelopment projects

Discuss the concepts of @das@hases of the project life cycle

Integrate and balance overall project management functions and apptwaratiatiie feofproject management

Manage projects in multidisciplinary environments using techniques from economics, business management and pro
management as an individual or a member of a team.

Nogo s~

CONTRIBUTION to Exit Level Outcome:
5 Engineeg Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 6)
8 Individual, Team &-disittipline Working (Course Outcomes 7)
11  Engineering Management (Course Outcomes 1, 3, 4, 5, 7)

ECN Exit Level Outcomes Asseélsse
10 INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Demonstrate competence to work effectively as an individual, in teams and in multidisciplinary environments
11 ENGINEERING MANAGEMENT

Demonstrate knowledge and understanding of engineering maneigéasearicheconomic dedisaking.
Assessment Strategies
The assessment will constitute the following:

Continuous Assessment 100% (at least 2 Assignments 20%, at least 2 Tege¥regmuption 20% ardup project
report 20%). Thewponust consist of students from a minimum of two different disciplines.

To pass this course a student should obtain a minimum average continuous assessment mark of 60% and als@imeet the requirer
ECN exit level outcome 8 and 11 assessed in firejgobygesentation and submitted group project report.

ECN Exit Level OQutcomiN®IVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Where and how is this exit outcome assessed?

Students are expected to demonstrate competence to work effectivétipals iantéadns and in multidisciplinary environments.

The grouprojecpresentation agtbup projecte port shoul d show evidence of the stude
Identifying and focusing on objectives, Working stréirgaalhg tasks effectively and delivering completed woke on time; to work
effective as a team by making individual contribution to team activity, Performing critical functions arniinge|Eehiaigomork on

work of fellow team members whiéitingnfrom their support and communicating effectively with team members; to work in a
multidisciplinary environment by acquiring a working knowlextgersf digcipline, using a systems approach to tackle engineering
problems and communicatingsdisciplinary boundaries.
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What constitute satisfactory performance?

After consideration of the grwajecPresentation agdoup projeceport, and with reference to evidence showing the ability for
individual, in teams and in multidisciplineogreants, the lecturer will complete an assessment form to indicate whether the student
has demonst r adivelubl, Teeam ahe Muttidiscipdirfary Wockingi n a mannern dth ad a tiiss fcaocnt soi
fisat i s fieacelleddIn gditionotie student is expected to obtain a minimum of 50% of the total mark allocation for the group
projecpresentation agtbup projeatport before being declared to have met the requirement of this competency satisfactorily.

What strategy is to liellowed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit apejeser@port within the time as determine by the department. If the performance
requirements as stipulated above are not shedethtewill be considered to have failed the course.

ECN Exit Level OQutcomeENGINEERING MANAGEMENT

Where and how is this exit outcome assessed?

Students are expected to demonstrate knowledge and understanding of engineering manageneeohpniciples siomul

making. Thgroup projecte por t should clearly show evidence of the stud
management principles and economic eealsiay using basic techniques from economics, businessntnandgaioject

management in a multidiscipline environment as well as pewtaondethramalysis.

What constitute satisfactory performance?

After consideration ofgtmip projectport, and with reference to evidence showing the abilitictteokaigass and knowledge

from economics, business management and project manabearenh engineering practice, the lecturer will complete an
assessment form to indicate wh eEngireeringt Maeageséntu idnarmer thdt &8s d e mo n
consimetr esat ifis f a c tiexceleid ,In addiian tthe stlidant is expegtéd tooobtain a minimum of 50% of the total
mark allocation for gneup projectport before being declared to have met the requinesrearhpétency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit apejesg@port within the time as determine by the department. If éinegperform
requirements as stipulated above are not met, the student will be considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title CONTROL ENGINEERING

Code TECP3891

NQF Level 8

Contact Hours 3L +1PSWeek

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT3671 Engineering Mathematics Il

ContentsControl Systems BasicBundamentals of control Theory, applications sfstenislopen and closed Idqdelling

of Physical System&aplace transform reyteansfer functions, poles and zeros, block diagrams reduction, signal flow graphs, state
variable models, conversion of transfer function to state spacrsmfileqoency response representation, modelling of electrical
systemsControl System Analysisystem response (transient and steady state) using transfer functions, system response (transient
and steady state) using state equations. System statigitysangRouth's stability criterion, stability in state space representation,
frequency response parameters and stability analysis (phase margin, gain margin and Nyquist criterionjpstdeatystate errors f
function, steady state errors fer gtate represented systems, steady state errors from frequency response, transfer function from
frequency response, Root Locus Method, Analysis using Root LocGsninethSgstems Design and compensation
techniquesDesign using root locus (PlDotlent), Design using frequency response (lead, lag and lead/lag compensators), design
via state space, practical implementation of controllers/compensators.

Learning Outcome®n completing the course students should be able to:

1. Discuss different cdrtieory terminologies.

2. Model basic electrical systems as a control systems or part of parts of control systems.

3. Analyse given electrical systems or models, using transfer functions, state space methods and frequency response method
determine diffetemaracteristics required for control engineering.

4. Analyze and design controllers and compensators, using Root Locus methods, frequency response methods and state s
methods to meet set specifications.

5. Use engineeringftware for modelling, analydisiesign of control systems

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3)
3 Engineering Design (Course Outcomes 4, 5)
5 Engineering Methods, Skills and Tools, Includinplfiiechhaslogy (Course Outcomes 3, 5)

ECN ExitevelOutcomes Assessed

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

Assessment Strategies

The assessment will constitute the following:

At least 2 Assignments and at least 2 Tests al0%a@kiagmination (1 x 3 hour paper) rb8Ring

To pass this course a student shimtalich a minimum final mark of 50% and also meet the requirement of ECN exit level outcome 2
assessed as follows:

Where and how is this exit outcome assessed?

Students are expectedemonstrate competence to apply knowledge of mathematics, lzasicesgjemeering sciences from first
principles to solve engineering problems. A 3 hour eganteatrating in the use of mathematical, numerical analysis and statistical
knowledge and methods to bear on engineering problems; physical lawgeaoidtikaqhigsical world as a foundation for the
engineering sciences and the solution of engineering problems; techniques, principles and laws of engineaimgrgelence at a fu
level and in at least one specialist area.
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What constitute satisfactgogrformance?

After consideration the 3 hour exam paper, the student is expected to obtain a minimum of 50% of the rotalameplpdocation fo
before being declared to have met the requirement of this competency satisfactorily.

What strategy i® 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 allowed to take the afippiehieimtary exam,
if the minimum competence is stiitaoted, then the student is considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: DIGITAISIGNAL PROCESSING

Code TCEE3831

NQF Level 8

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assssment Continuous 50@ Assignments an@eats)Examination 50% (1 x 3 hour paper)
Prerequisite TTCE3692, Signals and Systems;

Contents:Introduction Review of signal classes and the sampling theorem, overvieto- dfigitsl@nd digitalamlog
conversiorDiscreteTime Signals and SystemAnalysis of discrétee linear tinrevariant (LTI) systems, difference equations,
implementatiofihe ZTransform definition, properties, ratiemahgforms, inverse tfansform, analysis of dyBtems in the z
domainFrequencypomain AnalysiDiscretime Fourier transform (DTFT), frequency response of LTI systems, frequency selective
filters, inverse systems and deconv@atigoling and ReconstructioDiscretime processing of contistime signals,

guantization errors, sampling of bandpassBijhaisd FEDiscrete Fourier Transform, complexity of filterhtgstaBourier
transformimplementation of Discreféne SystemsStructures for the realization of disoegstems, FIR systems, IIR systems,
representation of numbeigital Filter Desigiseneral considerations, symmetric and antisymmetric FIR filters, FIR filter design using
windows, IIR filter design by using bilinear appraplétetions to audidnmage and video processing

Learning Outcomebtpon completing the course students should be able to:

1. Discuss the fundamental concepts of DSP

Apply mathematical and basic science tools in analysis of discrete signals and systems
Apply mathematical andctasence tools for signal processing

Design, implement and test digital filters.

Develop audio and video systexmporating DSP algorithms

abrwn

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Doess2 Qutc
3 Engineering Design (Course Outcomes 4, 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5, 1)

Issue Date: September 2015
Next Revision: September 2019
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Module Title EMBEDDEBYSTEMS DESIGN I

Code TETD3831

NQF Level 8

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuouk00%

Prerequisite(s) TETD3792 Embedded Systems Design |

Contents:Embedded systems design methodoloBymbedded C programmingsihgAVR compiler or equivaléhtversus

Assembly, header files, variables, constants, data types, type casting, operators (including bitwise opecatians), expressions,
statements. Bdilt and user defined functions, (including prototyping areh.dPdari@rs and arrays, structures and unions.
Accessing different memory types. Timers and ;ivkerapted Applicationg.g. ADC, PWM stepper motor control, USB
applications, Serial Peripheral Interface (SPI) (e.g. SD card) applicatidicsitiodR(Inafysling communication with PCs and AT
based modems and devices), EEPROM usage, state Auhvelnioed; embedded systems programming congeptssses,

tasks, device driveBBnbedded Systems Performaneptimisation and algorithmic meéficienemory and speed), levels of
optimisation, embedded systems performance analysis, power consumption optimisation -@istiisaipaLpagejects.

Learning Outcome®n completing the course students should be able to:

Discuss merits aemerits of high level and assembly languages as used in embedded systems.
Explain the embedded systems design cycle.

Discuss advanced embedded systems programming concepts

Design and write efficient C programs for embedded systems.

Optimise C code fobended systems.

Discuss and use different embedded systems optimisation methods and algorithms

Execute micomntroller based individual and/or group projects effectively.

Nogakrwbdr

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 7)

Aplication of Scientific and Engineering Knowledge (Course Outcomes 3)

Engineering Design (Course Outcomes 4)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5, 6)
Individual, Team and Multidisgiplineking (Course Outcomes 7)

OOUOTWN -

Issue Date: September 2015
Next Revision: September 2019
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Module Title WIRELESS COMMUNICATION

Code TCEW3891

NQF Level 8

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50% Assignmentsca? TestsExamination 50% (1 x 3 hour paper)
Corequisites TTCD3792 Digital Communication

Prerequisites TTCE374TIelecommunication Principles

ContentsRadio transmissiorPropagation models, ground wave, space wave, ionospheric propagaten nioitefanalysis,

Doppler effedtlultiuser CommunicatioMultiuser communication techniques, access techniques, interference mitigation techniques.
Mobile TelephonyTelephone systems, frequency reuse technique, cellular architecture, hquekverotalitynmanagement.

Satellite Communicatiobeometry, transmission and access technique, radio sub systems, link design, netMukilepplication.
Communications System&SM, UMTS and LTE Network. Wireless Local Area Network: IEEB8@? .41 BHEFES02.15.4

based sensor networks. Individual students project on selected topics in wireless communication.

Learning Outcome&n completing the course students should be able to:

1. Discuss the Architecture and operation of wireless commetvicakens

Identify and discuss the fundamental operational and design problems of wireless communication systems
Apply basic techniques to design point to point wireless links and basic communication systems

Discuss network planning in wireless cononunicati

Discuss basic technical standards related to 2G/3G/4G wireless systems

Make a presentation on independently studied sgde in wireless communication.

ogkwd

Contribution to Exit Level Outcome:

2 Application of Scientific and Engineering Kn@aesig©utcomes 3)
3 Engineering Des{@ourse Outcomes 2,4, 5)
9 Independent Learning Afillityrse Outcomes 6)

ECN ExitevelOutcomes Assessed
9 INDEPENDENT LEARNING ABILITY
Demonstrate competence to engage in independerireaghingdleveloped learning skills.
Assessment Strategies
The assessment will constitute the following:

At least 2 Assignments and at least 2 Tests 308kiRgesentationl@) and Report on selected topics in wireless
communicatidfi@), Examinatigh x 3 hour paper) makidip

To pass this course a student should obtain a minimum final mark of 50% and also meet the requirement oh&GN exit level outcc
which will be assessed as follows:

Where and how is this exit outcome assessed?
Students wilk given topics to study independently and make a presentation and submit a report.

This exit level outcome is assesteghiasentatiomnd submittedportwhere thetgdents are expected to demonstrate ability to
1 Operate independently in comipdkefinéd contexts requiring personal responsibility and initiative

1 accurately s@faluate and take responsibility for learning requirements;

1 Consider social and ethical implications of applying knowledge in particular contexts.
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What constitute satesftory performance?

After consideration offifesentatiorand submittéddependently studieport and with reference to evidgmmeing the ability to

keep abreast withtoplate tools, techniques and new developments in engineering andutsitiadiogyal instructtbae,

l ecturer wild.l compl ete an assessment f olmdependent Leamihg Abilitt e whe't
in a manner ndhtats atsi <foa c ikdcelipd Jd adidisha thei ssudert is expectgddo obtain a minimum of

50% of the total mark allocation for the presentation and report before being declared to have met the repatesmgnt of this co
satisfactorily.

What strategy is to be followed in case whes@xiitioutcome is not satisfactorily attained?

The student will be required to resubmit aimeleiseddently studiedort within the time as determine by the department. If the
performance requirements as stipulated above are not met, thexstuatgainntie sub minimum and hence will not be allowed to
proceed to the exam and therefore will have to repeat the course. If a student meets the requicdtaentaborifibedtdinal

mark of 50%, then he or she will have to repeatethe cours

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module Title: RESEARCH PROJECT

Code TCER892

NQF Level 8

Contact Hours 20 hours of Research Work per week (20 hours x 14 weeks = 280 notional hours or 28 credits). Add 2C
notonal hours (2 credits) for Seminar Presentations and Oral Presentation of Dissertation.

NQF Credits 30

Assessment Continuous 100%wo Seminar Presentati@@8( Final Oral Presentation of Research Report

(20%; Final Research Reiiitj]

Corequiste(s) TCER379Research Proposal; All third year modules

Content:A project of an investigation nature carried out either as an individual or as member of a small team, involving reseal
literature search, data collection, analysis and presentptiesentdtén, in the form of a dissertation, is expected to include
necessary technical information and to be in accordance with relevant codes of practice.

Learning Outcome&n completing the course students should be able to:

Design an engineeringstigation (methodology);

Conduct appropriate experiments for an engineering investigation (data collection including from simulation) taking |
consideration ethical issues like: health, safety and the environment;

Analyse and interpret the experirdatgaising appropriate tools including information technology;

Assess, benefits and impacts of the research: ergonomics, social, legal, health, safety, and environmental;

Communicate research findings effectively, both orally and in writingringtlauetightes and the community at large,

clearly drawing reasonable conclusions and suggestions for future work.

Independently acquire knowledge on previous solutions developed and/or presented by others in solving related problems
referencing suatorks.

1.
2.

3.
4.
5

6.

Contribution to Exit Level Outcome:

4

5
6
7
8
9

Investigations, Experiments and Data Analysis (Course Outcomes 1, 2)
Engineering Methods, Skills and Tools, including Information Technology (Course Outcomes 3)
Professional and Technical Communicatise (Tiacomes 5)
Sustainability and Impact of Engineering Activity (Course Outcomes 4)
Individual, Team & nruigtEipline Working (Course Outcomes 1, 6)
Independent Learning Ability (Course Outcomes 6)

ECN ExitevelOutcomes Assessed

4.

INVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS
Demonstrate competence to formulate and conduct investigations and experiments.
ENGINEERING METHODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY

Demonstrate competence to use appropriate engieibenisg skills and tools, including those based on information
technology.

PROFESSIONAL AND TECHNICAL COMMUNICATION

Demonstrate competence to communicate effectively, both orally and in writing, with engineering audiences and the comm
at large.
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Assessment Strategies
The assessment willLB8%Continuousonstitutingf the following:
Progress report presenta2io¥)| Final Oral Presentation of Research B¥goFRifal Research Re@i¥]

To pass this course a student should abtaimam average continuous assessment mark of 60% and also meet the requirement of
ECN exit level outcomes 4, 5 and 6 adsdbsefinal research reipdine section dealing with the corresponding outcome.

The assessment for each of the outcoraasl 4, $hall be as follows:

ECN Exit Level OutcdmENVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS

Where and how is this exit outcome assessed?

Students are expectedamonstrate competence in the design and conductions of investigations snthexfiesimesearch
report should contain the studentdés ability to welan and c
analyse, interpret and derive information from data.

What constitute satisfactory performance?

Afte consideration of the section of the final research report thadndestgatitns, Experiments and Data Analgsid with

reference to the planning and conduction of the investigation and experiments as well as analysis, inténpretgiemisdresults

will complete an assessment form t o Investigations Exeriménes andPata t he s
Analysi® i n a mannernotthatatiis f aa niEicededtr,readidsiaifie istaderd is expected do olatain a

mi ni mum of 60% of the aver age s dnoestgaiony Experiheats and DataiAmilysiss t o t
in the submitted final research report before being declared to have met thigthexjomenpereney satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit a revised research report within the time as determine by the fepaaimsent. If the per
requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN Exit Level OQutc@mnENGINEERING METHODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY

Where and how is this exit outcome assessed?

Students are expectedamonstrate competence in the use of appropriate engineerigiiltstidads|s, including those based

on information technalogyThe f i nal research report shoul d stgeswor evi denc
computation, design, modelling, simulation and information handling; use computers, networks and infornfiation infrastructure
accessing, processing, managing and storing information.

What constitute satisfactory performance?

After consideratiohthe section of the final research report that deals with engineering methods, skills and tools, including informati
technology, and with reference to the use of computer, computer packages as well as computers networkgrantuneformation infras
for accessing, processing, managing and storing information, the supervisor will complete an assessmenthfartheo indicate whet
student has demonstrated evidence in AEngineeri nhgtisMet hods,
consinetr edat iisf act or y 0lnadditom the stufleat ¢stexpectedto abtain afinttnimare ¢of 6086 ftthee average
scores by the examiners to the section demdti ingn wTe dhmMdEnggy
submitted final research report before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The studentilivbe required to resubmit a revised research report within the time as determine by the department. If the performa
requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN exit level outcdin® ROESSIONAL AND TECHNICAL COMMUNICATION
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Where and how is this exit outcome assessed?

Students are expectedamonstrate abitityeffectively communicate the design logic and irifoafiatitve communication both

orallyand in writing, with engingeaudiences and the community atTlaegénal research report should show evidence of the
studentds ability to use appropriate structurienforaselgyl e and
others involved imgineering activity whildittad oral presentation of research report should demonstrate effective oral communication
with engineering audiences and the community at large.

What constitute satisfactory performance?

After consideration of the sectibe fifial research reportthadinal oral presentation of researchhapadesls wiBrofessional

and Technical Communicati@amd with reference to oral and written communication, the supervisor will complete an assessment forn
to indicate whetheh e st udent has dPofessionaltamdalecanical Eommuaheéaiianien i @ Mmanner t |
consinetr edat iisf act or y 0lnadditom the stufleat s texpeactedto abtain afintnimeire ¢f 6086 ftthee average
scoresp t he examiner s Professidna and BechhidallComntumication ng t Wiet Bud mi tt ed fin
before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case wihésexit outcome is not satisfactorily attained?

The student will be required to resubmit a revised research report within the time as determine by the fepaaiment. If the per
requirements as stipulated above are not met, the studentidéleoktadmas/e failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title DESIGN PROJECT

Code TCEE3890

NQF Level 8

Contact Hours Two Seminar Presentations of d&88ig Final Oral Presentation of Design R&gdrtHinal
Design RepoB0%)]

NQF Credits 34

Assessment Continuous 100% [Two Seminar Presentations (30%); Oral Presentation of Design (20%); Final Desigr
(50%)]

Corequisite(s) All third year modules

Content:An essential element of engineering igatieecsolution of oemled problems. This course provides students with
opportunities to exercise and demonstrate their akdiiinateceheir knowledge, experience and judgment in addressing major
design projects and presenting their propageessol a concise technical manner. The designs should be accompanied with manual
and/or compuigenerated engineering drawings or computer source codes consistent with professional engineering practice. The des
process will be conducted underitlamgel of a Supervisor.

Learning Outcome&n completing the course students should be able to:

1.
2.
3.
4

5.
6.
he

Identify, analyse and define a convergent/divergent engineering problem that can be solved using engineering knowledge
skills;

Formulate possible desigmagehes to the solution of the defined engineering problem;

Perform techieaconomic analyses to evaluate alternative solutions and select best solution;

Design (procedural and-prooedural), synthesize and optimized a system prototype basedted sudusefecising

necessary information and applicable engineering knowledge, skills and tools, showing elements of creativity/innovation;
Assess sustainability, benefits and impacts of the design: ergonomics, social, legal, health, safetl, and environmen

Develop a design project plan and identify resources required to complete project milestones;

Present technical designs accompanied with detailed analysis, calculations, manual and/or prototype/model of the pos:s
solutions(s) or source codes anotlaer relevant information in an appropriate form.

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 2, 4, 6)

Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4)
Engineering Design (Course Outcomes) 2

Investigations, Experiments and Data Analysis (Course Outcomes 2, 3, 6)
Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 4)
Professional and Technical Communication (Course Outcomes 7)

Sustainaliyi and Impact of Engineering Activity (Course Outcomes 3, 5)
Individual, Team and Multidisciplinary Working (Course Outcomes 4, 6)
Independent Learning Ability (Course Outcomes 2, 6)

10 Engineering Professionalism (Course Outcomes 4, 7)

11 Engineeringanagement (Course Outcomes 4, 6)

O©CoOoO~NOOOA,WNPE

ECN ExitevelOutcomes Assessed

1

PROBLEM SOLVING
Identify, formulate, analyze and solve complex engineering problems creatively and innovatively.
ENGINEERING DESIGN

Perform creative, procedural argrocedwal design and synthesis of components, systems, engineering works, products
or processes.

SUSTAINABILITY AND IMPACT OF ENGINEERING ACTIVITY
Demonstrate critical awareness of the sustainability and impact of engineering activity oratlendocial, industri

physical environment.
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Assessment Strategies

The assessment willLB8¥Continuousonstituting of the following:

Two Seminar Progress report presentations d3@#gsigimél Oral Presentation of Design RepiprEinal Desidreport50%)]

To pass this course a student should obtain a minimum final mark of 60% and also meet the requirement aidSCNBexit level outco
and 7assessed as follows:

ECN Exit Level OutcdmProblem Solving.

Where and how is this exit outeoassessed?

Students are expected to competently Identify, formulate, analyze and solve complex engineering problenativedatively and innov
The final design report should show evi dcsgnopreblern fo satisfyeiserst ud e n
needs, and identify criteria for acceptable solution; identify necessary requirements and applicable skiblenel&raitaaehe p
alternatives and preferred solutions and exercise judgement through a charphelogieahdependent design characteristics

are listed in a chart, and different engineering solutions are proposed for each solution; Formulate and ipresent the solution
appropriate form.

What constitute satisfactory performance?

After considation of the section of the final design report that deals with problem solving, and with reference to ttte morphological cl
the supervisor wildl complete an assessment form dnm indicat
manner t hatnoits sadn ssif dertf@xtelledtiln addtiant thessfudet is @xpsciad t@ abtain a minimum of

60% of the average scores by the exami ner sdesignrepoht befoeect i on

being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit a revisedhieploet tiite as determine 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 outcd3r&ngineering Design

Where and how is this exit outcome assiase

Students are expected to show the ability to competently perform creative, progeaedwsat design and synthesis of
components, systems, engineering works, product abilitpto proces
use applicable standards, codes of practice and legislation; plan and manage the design process by beingmale to focus on imp
issues and recognise and deal with constraints; acquire and evaluate the requisite knowledgesonfoesatpplgrabmect

principles, evaluate and use design tools; perform design tasks including analysis, quantitative modelling and optimisation.

What constitute satisfactory performance?

After consideration of the section of the final design dejpdstwitatigineering Desigrand with reference to the design process,

the supervisor wild.l compl ete an assessmentngheeringDesign iimdi cat
a manner thabti satficmftaddEaeieo,nfdiitioo, the student is expected to obtain a minimum of
60% of the average scor es b yginedrrg Desigim the sabeitted final adesignhreportdbefaet i o n
being declared to have neatafiuirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit a revised report within the time as determine byttieelrfarimane tequirements
as stipulated above are not met, the student will be considered to have failed the course.

ECN exit level outcam&ustainability and Impact of Engineering activity

Where and how is this exit outcome assessed?

Students arexpected to show critical awareness of the sustainability and impact of engineering activity on the social, industrial
physical environment and how this awareness is considered in the engineering analysis and design. The tiltasllesign report sho
evidence of the studentoés ability to consi der ronmentali mpact
dimensions and perform teebaoomic analysis including impacts on the physical environment.

139



What constitute satesftory performance?

After consideration of the section of the final design report tha&uisaisabitity and Impact of Engineering actvitywith

reference to how this knowledge are considered in the engineering analysis and desigthesngiéeraanvill complete an
assessment form to indicate wlhSastaimability anchirmpact ¢f Bndieerring aldiaity nd emo n s |
manner t hatnoits sadn ssif daertii@xtelledtiin addiva, the studentid expedgted to @btain a minimum of

60% of the average scores b ySustaihabilityeardampaat e Ergineermg adiivigi ns etchtei o n
submitted final design report before being declared to have metéhe oetiug competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will be required to resubmit a revised report within the time as determine by the dépamimnest réiiiespeents
as stipulated above are not met, the student will be considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: INDUSTRIAL ATTACHMENT llI

Code TEGT3800

NQF Level 8

Total Hars Six (6weeks preferably during the June/July break in Year 4 of engineering. About 6 hours/day x 5
days/week) x 6 weeks = 180 hours.

NQF Credits Not assignedlodule may be required before graduation.

Assessment Continuous 100% (Daily Logbook R®&€6rd_ecturer/Employer Evaluation 20% and Final Report
60%).

Corequisite(s) TEGT3700 Industrial Attachment Il

Content: During Industrial Attachment Ill, students will work under company supervision at the level of Technician Trainee and
undertakat least four weeks of attachment to an appropriate industry foabtéeal training. Students will maintain a logbook of

daily activities and will be required to submit a comprehensive final report for assessment at the beginsengestethe following
During attachment, students will be visited at their work place twice by their Lecturers.

Learning Outcomebtpon completion of this course, students should be able to:
1. Describe the organizational structure and the operational processparof treocganization
2. Describe in details his/her contribution to the company during the internship

Issue Date: September 2015
Next Revision: September 2019
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CURRICULUM FOR THE DEGREE OF BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING (HONOURS)

I.1. DEGREE NME: BACHELOR OF SCIENRELETRICAL ENGINEERINGNOURS) 19BECE

1.2. AIM

The curriculum for the degree of Bachelor of Science in Electrical Engineering (Honours) aims at producingviiraduate Engineer:
knowledge, skills and abilities in electricaréamgiand who can competently work in theldesiony and operation of electric

power systems and devices, power genamigmission, distribution, control of electrical energy systems/components and related
service industries.

1.3. CURRICULUM STRURE

The programme for the degree of Bachelor of Science in Electrical Engineering (Hdoou(d) aredevac yeamghich are
made up of a totakwht (8) semesterd semester consistibiveeksf lectures pl@sweekf university exagrations. Year 1

of study (semestandil)is common to all engineering disciplines. In Years 2 to 4 |(fervé}ietsidents take discipdipecific
modules and a few common modules. There are no taught modules in Semester \dHtsimisefulis daxiitated to Research
and Design Projects.

A 16 Creditmodule requires a total of 56 hours of Lecture (L) plus 28 hours of Tutorials (T) or Labs (Practid® Sesdibn (PS)). A
module requires a total of 42 hours of Lecture plissd8htarials or Practical Sessi@éCeedimodule requires a total of 28

hours of Lecture plus 14 hours of Tutorials or Practical SessioBoAsmat®RAssessme(@A), students must do at least two

(2) Written Tests in addition to soigeraesats and Lab reports, where applicable.

YEAR 1 OF B84 ELECTRICAL ENGINEERIN@Credits

SEMESTER MODULE CODE NQF NQF PRE& CO
LEVEL CREDITS | REQUISITE

1 Engineering Mathematics | TEGM3591 5 12 None
1 Engineering Drawing TEGT3561 5 8 None
1 Phygcs for Physical Sciences SPHY3511 5 16 None
1 Computing Fundamentals TCME3521 5 8 None
1 Workshop Practice TEGW3590 5 8 None
1 Materials Science TEGS3591 5 12 None
1 Contemporary Social Issues UCSI3580 5 8 None
1 HIV and the Organization TEGT35D 5 - None

Total Credits Semester | 72

SEMESTER MODULE CODE NQF NQF PRE& CO

LEVEL CREDITS | REQUISITE

2 Engineering Mathematics Il TEGM3592 5 12 TEGM3591
2 Fundamentals of Electrical Engineeril TEGT3542 5 8 None
2 Physics for Physical Scietlices SPHY3512 5 16 SPHY3511
2 Engineering Mechanics | TEGT3592 5 12 SPHY3511
2 Chemistry 1B SCHM3512 5 16 None
2 English for Academic Purposes ULEA3519 5 16 None

Total Credit Semester |l 80

NB: Students who have diD8I3529LEA351TEGT3525PHB8511SPHY3512ndSCHM351®ill be exempted from taking
them in this year.
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YEAR 2 OF BScHIECTRICAENGINEERING52Credits

SEMESTER MODULE CODE L'I\EISEL CFIQ\ISDFITS %gﬁngE
TEGM3591
1 Engineering Mathematics Ill TEGT3671 6 16
TEGM3592
1 Computer Science for Engineers TCMES3621 6 8 TCME3521
1 Engineering Mechanics |l TEGT3641 6 8 TEGT3592
1 Statistics for Engineers TEGS3691 6 12 TEGM3591
1 Electric Circuit Analysis | TECE3691 6 12 TEGT3542
1 Analogue Electronics | TETE3691 6 12 TE@3542
1 Computer Aided Drawing TEGT3661 6 8 $gg$§55§f
Total Credits Semester Ill 76
SEMESTER MODULE CODE L'I\EISEL CFII\ISDFITS %gﬁngE
2 Engineering Mathematics IV TEGT3672 6 16 %1,\2657912
2 Applied Electromagnetics TTCE3622 6 8 SPHY3512
2 Signals and Systems TTCE3692 6 12 TEGT3671
2 Measurements and Instrumentation TETA3622 6 8 TEGT3542
2 Digital Electronics TETD3692 6 12 TETE3691
2 Electrical Machines TECP3622 6 8 TEGT3541
2 Computer Programming TCMS3692 6 12 TCME3621
2 Industrial Attachment | TEGT3600 6 - TEGT3590
Total Credits Semester IV 76
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YEAR 3 OF BScHUECTRICAENGINEERINGA0 Credits

NQF NQF PREXCQO
SIS SSUEx HIOIRISEE CORS LEVEL CREDITS | REQUISITE
1 Experimental and Research Methods | TEGT3741 7 8 SSTS3691
1 Fundamentals of Economics TEGT3761 7 8 None
. . TECE3691
1 Electric Circultnalysis Il TECE3791 7 12 TEGT3671
1 Fundamentals of Power Systems TECE3731 7 16 TECE3691
TECE3791
1 Electrical Machines Analysis and Desigl TECE3711 7 16 TECP3622
1 Power Ektronics TECC3791 12 TETE3691
Total Credits Semester V 72
NQF NQF PRE.CO
BIEESTER SERIE cops LEVEL CREDITS | REQUISITE
2 Entrepreneurship TEGT3742 7 8 TEGT3761
2 High Voltage Engineering TECP3792 7 12 TECE3731
2 Computer Networks TCMH3722 7 8 TCMEB21
o T TECE3731
2 Power Transmission and Distribution | TECP3732 7 16 TECP3622
. . . . TECE3731
2 Electrical Engineering Design TECE3762 7 8 TECE3711
2 Renewable Energy Technologies TECC3792 7 12 TEGT3541
2 ResearcRroposal TECR3792 7 4 TEGT3600
2 Industrial Attachment Il TEGT3700 7 - TEGT3741
Total Credits Semester VI 68
YEAR 4 OF BSc IN ELEICARENGINEERINGA40 Credits
NQF NQF PRE.CQO
BIESSIER SR SekiE LEVEL | CREDITS | REQUISITE
1 Society and the Engineer TEGT3821 8 8 TEGT3742
1 Projet Management EGM3881 8 12 TEGT3761
1 Control Engineering TECP3891 8 12 TEGT3671
. . . TECP3831
1 Computation Methods in Power Engine| TECE3891 8 12 TECE3731
1 Power Systems Protection TECP3831 8 16 TECE3791
1 MicroprocessoiPfogrammable Logic TECP3851 8 16 TETD3692
Contrdérs 1ETDS06:
Total Credits Semester VII 76
NQF NQF PRERCQO
el HeIRICEE Golel= LEVEL | CREDITS | REQUISITE
Research Project TECR3892 All 3Year
2 8 30
Modules
Electrical Design Project TECD3890 All 3Year
2 8 34
Modules
2 Industal Attachment Il TEGT3800 8 - TEGT3700
Total Credits Semester VI 64

TOTAL CREDITS FOR THE DEGREE OF BSc IN ELECTRICAL ENGINEERING (HONOUSE3)
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1.4. DETAILED COURSE CBNT FOR BACHELORSUFENCE IN ELECTRIEAIGINEERING (HORSY

YEAR 1 OF BSc INEEITRICAL ENGINEERING

SEMESTER 1

Module Title ENGINEERING MATHEMATICS |

Code TEGM3591

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tests and 4 assignniexs)jnation 50% (1 x 3 hour paper)
Prerequisite(s) None

Content: Lines and planagector equation of a line, Cartesian and parametric equation of a plane, intersections of lines and planes
Matrix AlgebraMatrix algebra, row reduced echelon form, determinant, adjoint, singmgitanuatanes, inverse of a matrix,
matrices and systems of | iSeqgeemages aadjnuraberiseritss limit of @ dequenceptaststioy Cr an
convergence, absolutely convergent semesions Limits and continuity of funsctiinit at a point, improper limit, and continuity.
Exponential functions, logarithmic functions, hyperbolic functions, area functions, partial fractions, appfigatRadidan engine
measure and applied problems, trigonometric identitief iavdtsetion, inverse trigonometric functions, polar graphs.
DifferentiationDefinition of the derivative, differentiation rules, chain rule, differentiation of trigonometric funchiyhgrderivatives of
order, concavity and curve sketching,atiptimielated rates. Implicit differentiation, Partial differentiation, Chain rule. Differentiation of
algebraic functionstegration antiderivatives, Riemann sums, the definite integral, fundamental theorem of calculus, integration
techniques, intaion of trigonometric functlat®duction to complex numbedefinition, addition, subtraction, multiplication,
division of complex numbers. Demoivreds theorem.

Learning Outcomektpon completion of this module, students should be able to:

1. Solve basimathematics and engineering problems using vectors and matrices

Manipulate sequence and series of numbers

Use various mathematical functions and apply them to engineering

Apply trigonometry in solving mathematical and engineering problems

Apply the pripée of differentiation/integration to solve basic mathematical and engineering problems.
Solve mathematiaat engineering problems using partial differentiation

ourwd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2 and 6)
2 Appliation of Scientific & Engineering Knowledge (Course Outcomes 3, 4, 5)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title:

ENGINEERING DRAWING

Code

NQF kvel
Contact Hours
NQF Credits
Assessment
Prerequisite(s)

TEGT3561

5

2L + 2T or 1PS/Week

8

Continuous 60%inimum of 2 tests and 4 drawing assigrixant&)ation 40% (1 x 2 hour paper)
None

Content:Foundations of Representing Technical Bo&iescipl®f orthographic projection, drawing equipment, drawing formats,
types of lines, simplified representations, scales, advientbske&hing, fieband drawing of machine parts in orthographic
projection, cut sectitimensioning, lettering, lifidbek, elaboration of part drawisgential Problems Descriptive Geometry:
Isometric and oblique representaticections of coriemterpenetrations, developments.

Learning Outcomektpon completion of this module, students should be able to:

arOdE

Use sindard 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 developmenteaipardengineering drawings
Producearts drawings and assembly drawings of various engineering components

Contribution to Exit Level Outcome:
1 Eng Design (Course Outcomes 4, 5)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3)
6 Profaesional & Technical Comm (Course Outcomes 2, 3, 4, 5)

Issue Date:
Next Revision:

September 2015
September 2019
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Module Title: PHYSICSOR PHYSICAL SCIENCES

Code SPHY3511

NQF level 5

Contact hours 4L + 2T or 1 PS/Week

NQF Credits 16

Assessmen Continuous 50%, Examination 50% (1 x 3 hour paper)
Prerequisite(s) None

ContentsUnits, significant figures & scientific notation; vectors: properties, components, unit vectors, productseausrage & instanta
speed, velocity and accelerationjrarasional motion with constant acceleration; falling bodies; two dimensional motion with constant
accel eration; projectile motion; uni form ci r cineftighframesot i on ;
weight; frion; applications; work and kinetic energy; power; conservatomnsewatiive forces; gravitational potential energy;
conservation theorem; wogegy theorem; linear momentum & impulse; conservation of linear h@aetictensystem;

colligdins; equilibrium; centre of gravity; applications; Newtonian gravitation; gravitational constant; weiglet & gréigapohat foré s

| aws; pressur e; Archi medesd principle; | a mi mpansion;fideabgas; Ber no
heat; heat capacity; latent heat; heat transfer.

Learning Outcomebtpon completion of the module, the student is expected to:

1. Employ units, do unit conversions and use of significant figures.

2. Solve problems regarding one and twdatialédsematics.

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

5. Solve simple problems in rotational kinematics and dynamics.

6. Solve basic problemdgdtics and Newtonian gravitation.

7. Solve problems using the principles of fluids.

8. Solve basic problems regarding heat and gases.

9. Demonstragntrylevel general laboratory skills including elementary data analysis.

Contribution to Exit Level Outcome:
2 Appication of Scientific & Engineering Knowledge (Course @@tomes 2
4 Investigations, Experiments & Data Analysis (Course Outcome 9)

Issue Date: September 2015
NextRevision: September 2019
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Module Title:

COMPUTING FUNDAMENTALS

Code

NQF Level
Contact Hours
NQF Credits
Assessment
hour paper)
Prerequisite(s)

TCME3521

5

2L + 1T or 1PS/Week

8

Continuous 50( ¥hinimum 2 tests and 2 assignments and 2 practi¢atxapornadion 50% (1 x 2

None

Content: Overview of common operating systdikes\Windows, Linux and-®®¢cPrinciples of information processinyord

processing, Spreadsheets, Presentations, Databases. Nature and useamhgoferduehitecturdthe design and structure of

a computeiThe logical basis of computinhebinary system, Boolean logic and number representation. Boolean algebra.
Information representation in comg@aensuter Network Fundamentals. Web development.

Learning Outcomebtpon completion of this module, students should be able to:

Lo

©oOoN~WN

Use a computander the Windows Operating environment

Differentiate between word processors, spreadsheets, presentations and databases
Describe basic features of common Operating Systems

Describe computer architecture

Describe how a computer processes informatiba bsiagy numbering system.

Apply Boolean logic to predict the outcome of an event

Describe the characteristics of logic gates and their circuits

Describe basic features of computer networks including the use of the internet
Demonstrate basic knowledgelofiesign tools

CONTRIBUTION to Exit Level Outcome
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 3)

Issue Date:
Next Revision:

September 2015
September 2019
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Module Title: WORKSHOP PRACTICE

Code TEGW3590

NQF Level 5

Contact Hors 2L + 1PS/Week

NQF Credits 8

Assessment Continuous: 100% made up of 60% Reports (minimum 5 practical reports) and 40% Fabricated
Components.

Prerequisite(s) None

ContentPrinciples and Practice of Woodwork, Brickwork, Plumbing and Pligmdjttind, FMabrication, Sheet Metal, Machining
(Drilling, Cutting, Turning, Fitting, Milling, Shaping), Auto Mechanics, Electriglelcinsel|Mtiong, Soldering aadldering of
electronic components. Refrigeration-emtdAioning arkeeir installation.

Learning Outcomebtporcompletion of this course, students should be able to:

Lo

Describe general safety procedures applicable to engineering workshops.

Describe specific hand tools used in engineering workshops.

Fabricate a prescribedpmmant using the various workshops.

Make basic wall structures using brick work, cement and mortar.

Differentiate between the functions of a lathe and a milling machine and produce simple components by machining operations.
Use arc welding and gas wetulfafpricate 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-antfieieng of electronic components.

10. Instll akconditioning and refrigeration sy3seribe the general operatiorcohditioning and refrigeration systems.

©CoOoN~WN

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 4, 10)
5 Eng Methodskis, & Tools including IT (Course Outcomes 2, 6, 9)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: MATERIALS SCIENCE

Code TEGS3591

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous0%; Examination 50% (1 x 2 hour paper)
Corequisite(s) None

Content: Materials for Engineeringintroduction to Engineering Materials, Types of Nratedsisingtructur@®roperty

relationship of Materials, Competition among materials, dautofantieerial usa@ructure of materialsAtomic structure,

el ectronic configuration, at omic bonding; Cryst atdl; ogr aphi
Solidification, Crystalline Imperfections and Diffusiomlidss Solidification of Metals, Single Crystals, Metallic Solid Solutions,
Crystalline Imperfections and Atomic diffusion iBdsdile®ym phase diagramsnary, binary and ternary systems. Invariant
reactions: eutectic, eutectoid, peritectcigdrifystems. Proportion of phases based on the lever rule. Practical phase diagrams from
nonferrous alloy systerRsoperties of Materialseview of Mechanical, Electrical, Optical and Thermal properties of materials.
Mechanical properties of matexigdtress and Strain, Tensile testing, True stress and True strain, Deformation modes; Yield and
Fracture, Hardness testing, bend test, impact test, simple fracture mechanics and strength&ifegtsnethanismsent on

materials corrosion arakidation of metals, electrode potential, electrochemical cell, mechanisms of corrosion, corrosion preventiol
degradation of polymeric mat&#diaviour of Materials in ServiEatigue, Creep and Corrosion.

Learning Outcome®&n completing the costseents should be able to:

1. Describe the structure of materials from the electronic level to the alloy state

Explain the diffusion mechanisms in solids

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

Describe the variqiese transformations in tHeefeephase system and associated microstructures

Describe the processes that take place during corrosion and the techniques used to control corrosion and degradation
Demonstrate general laboratory skills in metallogtegtipgganf mechanical properties of materials

I S

Contribution to Exit Level Outcome:
1 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 4, 5)
4 Investigations, Experiments & Data Analysis (Course Outcomes 6)

Issue Date: Septembe025
Next Revision: September 2019

150



Module Title CONTEMPORARY SOCIAL ISSUES

Code UCSI380

NQF 5

Contact Hours 2L/Week

Credits 8

Assessment Continuous Assessment (100%). Portfoliol Studeni
Prerequisite Nore

Content: The course raises awareness on the need for a personal, national and global ethics. The main objectives of the course |
help studentgeflect on the social moral issues; to discover themselves incarsaatercontextual, rebgand life related

setting. It also stimulates students for critical thinking and helps them to appreciate their values, starfanttie@noratitudes
orientates students with regards to the epidemiology of HIV/AIDS; the prevalencendfl#miliseA&gca and Internationally. It

also informs students on the psycho social and environmental factors that contribute to the spread of thef did¥4sKE)$he impact

on their individual lives, family and communities at large. Téresaakdudtenhance HIV/AIDS preventive skills among students by
means of paradigm shift and behaviour change and also to impart general introductory knowledge on gendearépanake students aw
well as sensitize them towards gender issues andbffest tharysociety, SRémion and continent at large.

Learning Outcomektpon completion of this module, students should be able to:

©ONOOA~WNPRE

ol
A WNPRFRO

Identify social issues affecting the Namibian society

Describe the characteristics of these issues and to desigwtéoplan of

Assess the challenges facing the society mdtaralfimuféith and secular setting

Develop respect for humanity, nature and cosmos

Describe the physiweddical aspects of HIV/AIDs

Demonstrate knowledge of social factors that cate cowgifols the spread of HIV/AIDS

HIV/AIDs; Relationships; Social conditions; Attitudes; Cultural influences; Myths about HIV/AIDS
Explain behaviour change towards HIV/AIDS

Construct HIV/AIDS prevention strategies, continuum of care and suppemntamong stud

. ldentify with, and use gender concepts with ease

. Utilize gendsensitive language and live a life that reflects gender exposure

. Reflect on gender relations between women and men in society, and the impact on society

. Reduce gender stereotypes imtmé and community at large

. Examine the impact of gender unequal relations on the spread of HIV/AIDS, gender based violence, myths, stereotypes

believes about males and females, resource distribution, the education system and many dteirsesistg Hmat af
community at large

Contribution to Exit Level Outcome:

10 Engineering Professionalism (Course Outcomes 4, 11, 12, 13)

Issue Date: September 2015
Next Revision September 20
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Module Title HIV AND THE ORGANIZATION

Code TEGT35D

NQH_evel 5

Contact Hours 1 hours/week for 14 weeks

NQF Credits Not assigned. Module is required to be done before graduation
Assessment Continuous assessment 100% (Assignments and a report)
Prerequisite(s) None

Content: This coursgeals with the knowledge of the effects of HIV in the organization or workplace. The student will attain one lecture
week during the semes$tér/AIDS educatiompact of HIV/AIDS on the workforce, HIV/AIDS workplace programmes, HIV/AIDS cost
benefitmalysis.

Learning outcomeslpon completion of the module students should be able to:
1. Describe the Impact of HIV/AIDS on the workforce in an organization

2. Describe HIV/AIDS workplace programmes

3. Perform HIV/AIDS cost benefit analysis

Issue Date: Septemb&015
Next Revision:  September 2019
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SEMESTER 2

Module Title ENGINEERING MATHEMATICS II

Code TEGM3592

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%inimum 2 tests and 4 assigniexashination 50% (1ho@r paper)
Corequisite(s) TEGM3591 Engineering Mathematics |

Content: Further Matrix AlgelEsgenvalues and eigenvectors. Hermitian and unitary matrices. Quadratic forms and change of axes.
Linear mappindairther integratiar-urther integratienttniques: integration by parts, integration of powers of trigonometric functions
(sine, cosine, tangent, cotangent, secant and cosecant), and integration by trigonométpiplisatistitutddrthe definite

integral area of a region bounded Iphgiraolumes of solids of revolution, ardddfegtntial equationdeaning and solutions.

First order ordinary differential equations; separable, homogeneous, exact and linear types; Graphical sollitieas. Second orde
equations with initiaboundary value conditi®esjuences and series of numbéms: limit of a sequence, absolutely convergent

series, tests of convergence. Power series: radius and interval of convergence. Power series representdtormmd functions: Tay
Maclaurin sesieBinomial theorem.

Learning Outcomebtpon completion of this 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 redutgichmiqrraul

Apply calculus to trigonometric functions to solve mathematical and engineering problems
Solve engineering problems wsorddr and"@order differential equations

Manipulate sequence and series of numbers

Apply the binomial theorenmimganathematical and engineering problems

ouprwNE

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2, 4, 5)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 3, 6)
5 Eng Methods, Skills, & Tools including IT (Ctumse©2, 3, 4, 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title FUNDAMENTALS OF ELECTRICAL ENGINEERING

Code TEGT3542

NQF Level 5

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment ContinuouAassessmeni00%

Pre-requisite(s) None

ContentVol t age and Current sources, source transformati on. Oh
parall el , voltage divider and current dsiivtiidoenr Trhud oerse m, Ki Trhc

Theorem, Power transfer, Capacitance, Capacitors in series and Parallel, Time constant, Electromagnetic &mdliction, Inductance
mutual inductance, AC Resistive circuit, AC Capacitive circuit, ac Inductive circatiaDapatbitietige reactance, The series

CR and LR circuits, Impedance of series CR and LR circuits, Impedance of a series LCR circuit. Parallel impedesces, AC Power
resonance, Parallel resonance: Basics principles of a transformer, RC geoteratsimple and three phase ac systems.

Learning Outcomebtpon completion of this module, students should be able to:

1. Distinguish between real and ideal voltage and current source

2. State and apply the laws and rules of electrical circuit &nalysis im@y Oh ms | aw, Kirchhoffds cu
and voltage division | aws, superposition theorem, Norton

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

4. Perform aange of measurements in an electrical laboratory environment and be able to manipulate the measured data to der
supplementary information

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

Contribution to Exit Level Outcaim

2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5)
4 Investigations, Experiments & Data Analysis (Course Outcomes 4)

Issue Date: September 2015

Next Revision: September 2019

Module Title: PHYSCSFOR PHYSICAL SCIENGES

Code SPHY3512

NQF Level 5

Contact Hours 4L + 2T or 1 PS/Week

NQF Credits 16

Assessment Continuous 50%inimum 2 tests and 2 assignments and 2 practicalErpinitsation 50% (1 x 3

hour paper)

Corequisite(s) SPH®511 Physidsr Physical Scientes

Contentsel ectric charge; insulators and conductor s; Eiblectric f
Capacitance and capacitors; Di r enetit field;uMternatmdg curre@;h TreiSormérga w  a n

Phenomenological approach to RL and RC circuits; Basic geometrical optics; Radioactivity and its detection; Sound.

Learning Outcomebtpon completion of this module, students should be able to:

1. Solve problenon electric and magnetic fields

2. Sketch electric circuits and solve problems on capacitors and resistors

3. Discuss and solve problems in geometrical optics, radioactivity and sound.
4. Prepare and perform experiments related to the contents of the module.

Cortribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Outcomes 1, 2, 3)
4  Investigations, Experiments & Data Analysis (Course Outcome 4)
8 Individual, Team & raidtipline Working (Course Outcome 4)

Issue Date: September 2015
NextRevision: September 2019
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Module Title: ENGINEERING MECHANICS |

Code TEGT3592

NQF Level 5

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50@ tests and 4 assignments or 2 assignments and 2 prasjiéalaepoation 50%
(1 x 3 hour paper)

Corequisite(s) SPHY3511 Physics for physical Sciences |

ContentCoplanar forces, addition of forces, couples and moments, resultants and equivalent systems. Equilibriwm of a rigid body ir
dimensions, lineaation, free body diagram, adequacy of constraints and equilibridmgbysigiofigorces in a trudgtethod

of joints, method of sections; Equilibrium in three dimensions. Forces in submerged surfaces, buoyancenDsittibated! forces: ¢
cmtre of gravi ty;Frichoa: prp uidion, wedges,osorelws, foormakand thrust bearings, rolling resistance, belt
frictionBeams shear force and bending moment diagrams, Bending Stress, Shear stress. Analysis of frameéscplésrafchines. P
virtual work.

Learning Outcomebtpon completion of this module, students should be able to:

1. Express force operations and force systems using vectors

Apply the laws of static equilibrium of forces

Produce a free body diagram from a spegifiedring problem

Analyse trusses using method of joints and method of sections

Apply principles of static and kinetic friction in solving engineering problems
Calculate and plot bending moment and shear force distributions in beams
Apply the principleviofual work in solving problems in engineering mechanics

Nookrwbd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 6, 7)
2 Application of Scientific & Engineering Knowledge (Course Outcomes 2, 3, 5, 7)
5 Eng Methods, Skills, & Tools irplidi@ourse Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: CHEMISTRY 1B

Code SCHM3512

NQF Level 5

Contact Hours 4L + 2T or 1PS/Week

NQFCredits 16

Assessment Continuous 50%tésts and 4signments or 2 assignments and 2 practical Exgonisiation 50%
(1 x 3 hour paper)

Prerequisite(s) None

ContentGases: Pressure of a Gas; The Gas Laws; The Ideal Gas Equation; Gas StoichiorMbiectlitze Kiesiiy of Gases;

Deviation fno Ideal Behaviour. Basic Thermochemistry: The Nature of Energy and Types of Energy; Energy Changes in Chem
Reactions; Introduction to Thermodynamics; Enthalpy of Chemical Reactions; Calorimetry; Standard Enthadagtidricormation and R
Heat of @ution and Dilution. Introductory Chemical Kinetics: Rate of Reaction; Rate Law; Relation between Readtant Concentratior
Time; Activation Energy and Temperature Dependence of Rate Constants; Reaction Mechanisms; Catalysis. dhtroduction to Che
Equilibrium: The Equilibrium Constant; Writing Equilibrium Constant Expressions; Relationship between Chemical Kinetics and
Equilibrium; What Does the Equilibrium Constant tell Us? Factors that Affect Chemical-Basditiguitibréacslubility

Equilibria: The Common lon Effect; Buffer Soluti@asacldtrations; ABake Indicators; Solubility Equilibria; Separation of lons

by Fractional Precipitation; The Common Effect and Solubility; pH and Solubility; Corapéex ISolugjliilibr Entropy, Free

Energy and Equilibrium: The Three Laws of Thermodynamics; Spontaneous Processes; Entropy; The Second Law of Thermodyn
Gibbs Free Energy; Free Energy and Chemical Equilibrium; Thermodynamics in LivinduStsteitas Eléostrochemistry:

Galvanic Cells; Standard Reduction Potentials; Spontaneity of Redox Reactions; Effect of Concentration aisCell EMF; Electro
Introduction to Organic Chemistry: Classes of Organic Compounds; Structure and MofFemtianak Glaups (alkanes,

alkenes, alkynes, alcohols, aldehydes, ketones, carboxylic acids, esters, amines, amides). Introductiopids eadohydrates, li
porphyrins.

Learning Outcomektpon completion of this course, students should be able to:

1. Explain and use the gas laws

Discuss energy changes in chemical reactions

Analyse the rates of chemical reactions.

Explain chemical reactions at equilibrium and predict the shift in equilibrium when a stress is applied to the system.
Distinguish betwees ttfiree laws of thermodynamics

Explain aciohse equilibria and solubility equilibria.

Demonstrate an understanding of how galvanic cells work.

Nogo s~

Contribution to Exit Level Outcome:
2 Application of Scientific & Engineering Knowledge (Course Oui¢céines 2, 3,

Issue Date: September 2015
NextRevision: September 2019
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Module Title

ENGLISH FOR ACADEMIC PURPOSES

Code

NQF Level
Contact Hours
NQF Credits
Assessment

Prerequisite(s)

ULEA 3519

5

4L + 2T or 1PS/Week

16

Continuous08&6 (minimum 2 teahd 2 assignments) written examination 50% (1x3 hour paper)
Examination: (40%) made up of 1 x 3 hour examination paper

ULEG 2419, ULCE 3419 or B in English at IGCSE or 4 in English at HIGCSE

Content Structure of material$\cademic Leésting, Comprehension and Note Taking, Basic Academic Skills, Academic Reading &
Vocabulary, Functional Situations in Academic Writing, Selecting and Synthesizing, Applied Writing, APA |IRgiiisnte, Avoiding P
Introduction to other types of refegehgitensive and intensive reading, Semantic relations, Academic Paragraph Writing, Academic

Speaking.

Learning outcomeslpon completion of the module students should be able to:
1. Demonstrate understanding of language print

2. Practice effective writintsskil

3. Demonstrate official and basic academic speaking

4. Demonstrate academic study skills

Contribution to Exit Level Outcome:
6 Professional & Technical Communication (Course Outcomes 1, 2, 3)
9 Independent Learning Ability (Course Outcome 4)

Issue Date:
Next Revision:

Sepember 2015
September 2019
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YEAR 2 OF BSc IN ELEICHRENGINEERING (HONOURS)

SEMESTER 1

Module Title: ENGINEERING MATHEMATICS 1lI

Code TEGT3671

NQF Level 6

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment 50% (minimumeats and 4 assignments) written examination 50% (1x3 hour paper)
Prerequisite(s) TEGM3591 Engineering Mathematics |

Corequisite(s) TEGM3592 Engineering Mathematics I

Content: Vector Calcutugector valued functions, limits, continuity, differpatigai differentiation. Scalar and vector fields, space
curves, tangent to curves, normal, binormal, torsion, curvature, the gradient of a scalar field, the delpspgestothand its pro
directional derivative, the divergence, the curl, git/singineering applicatfemsctions of Several Variabliesits, continuity

derivatives, differentials, the Jacobian matrix and determinants, composite functions, higher order dericatnstsimstrema with
surfaces, applications in SciandeEngineeririgtegral Transformd:aplace Transforms (LT) with applications to differential
equations, Introduction to Fourier series. Fourier transforms. Inverse transforms derivatives and integnads, Lihiofstep functi
derivatives and integrapplication to sol¥e 29 and 8 order ordinary differential equations. An application of Fourier transforms to
boundary value problems.. Power series solutions of second order ordinary differential equations and intradiget®n to Bessel f
Analytic functionsCauchiRi e mann equati ons, Cauchyds theorem, Cauchyds i
Laurent series, Residues, Residue Theorem, evaluation.

Learning Outcomektpon completion of this module, students shigieltbbe a

1. Apply differential vector calculus to solve mathematical and engineering problems

Use Laplace and Fourier transforms in solving differential equations

Apply functions of several variables in solving engineering problems

Apply the power series ndeithapproximation of solutions of ordinary differential equations
Describe the basis for complex analysis in engineering problem solving

Apply the residual theorem to engineering problems.

ok, wn

Contribution to Exit Level Outcome:
1 Problem Solving (Coursedgs 1, 2, 3, 4, 5, 6)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 1, 2, 3, 4, 6)

Issue Date: September 2015
Next Revision: September 2019
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Module Title COMPUTER SCIENCE FOR ENGINEERS

Code TCME3621

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 10@84 least 2 Assignmér29%, at least 3 Lal3®%, at least 2 Tests 50%).
Prerequisite(s) TCME3521 Cpnting Fundamentals

ContentData structures and algorithnhsnear Abstract Data Structures, including Lists, Stacks aBh@yélregs and their

applications Programming using MATLARpplication of MATLAB programming to actual engineerisg Bibgrimming

project. MATLAB Basics: variables and arrays, multidimensional arrays. Branching statements and programd&nogram design, Top
Bottorrup Techniques. Control Statenésesdefined functionsOperational arguments, sharing datalobaigmemoryre

defined functionsComplex Data: Character data and additional plot types. Graphical User Interface, Advantages and Disadvantages
MATLAB. Introduction to C programing language.

Learning Outcome®n completing the course studentd bleable to:
1. Generate data structures and algorithms

Apply binary trees to specific programming environment
Demonstrate knowledge of MATLAB programming

Create and use udefined MATLAB functions

ApplYMATLAB programming for solving engineering problems
Write simple C programs

ok, wd

Contribution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 4, 5)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 4)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3, 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: ENGINEERING MECHANICS |

Code TEGT3641

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x & paper)
Corequisite(s) TEGT3592 Engineering Mechanics |

Content: Particldynamics Kinematics of particled.aws of motion, displacement, velocity, acceleration. Rectilinear Motion,
rectangular coordinates. Plane curvilinear motion: normalandngelatiatoordinates. Constrained motion of connected patrticles.
Motion relative to translating axes, Motion relative to rotating axes. General relative motion. Projectilémefogdar motion.
particlesNe wt ondés Second Loamotion &nd tHeairtsoélutoms for Eectiineat and plasie curvilinear imotion. Work
energy principle. Power and efficiency. Conservation of energy. Principle of linear impulse and momentunKiAeticgar momentum.
of a system of particle6eneralized Newt 6 s S e ¢ o-endrgylprineiple. IMpmhegkentum principle.

Learning Outcome&n completing the course students should be able to:

1.

Noogs~wDd

Competently express motion of a body in terms of position, velocity and acceleration.

Apply principles of kinematidskinetics to describe motion and causes of motion.

Use rectangular and curvilinear coordinates to solve dynamics problems.

Analyse linear, angular, projectile and relative motion of particles and systems thereof.

Apply equations of motion in rectdiméalane curvilinear motion.

Apply the weekergy principle and impulementum principle to solve particle dynamics problems.

Demonstrate an understanding of the kinetics of a system of particles and analyse theemergngtineipleriahd t
impulsenomentum principle.

Contribution to Exit Level Outcome:

1 Problem Solving (Course Outcomes 3, 4, 5, 6)
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 2, 5, 6)
5 Eng Methods, Skills, & Tools including IT (Course 8utc6mas

Issue Date: September 2015
Next Revision: September 2019
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Module Title: STATISTICS FOR ENGINEERS

Code TEGS3691

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEs)aminatn 50% (1 x 3 hour paper)

Prerequisite(s)

TEGM3591 Engineering Mathematic

Contents:Theory (Random experiments, Random events), Conditional Probability, Mathematical Expectation and Decision mak
Probability Distributions and Densities: BinoomediriGeHypergeometric, Poisson, Normal, Uniform, Gamma, Beta, Weibull;
Sampling Distributions: Mean, Variance; Inferences concerning Mean, Variance and Proportions: Point and Interval Estimat
Parametric tests, Nonparametric tests; Linear Ragte€sinelation: Simple and Multiple Linear Regression, Correlation; Analysis of
Variance: Completely Randomized and Randomized Block Designs, Multiple Comparisons; Applications to Quhlity Assurance: C
Charts for Measurements and for Attributesic@dlémits, OC Curves, Acceptance Sampling; Applications to Reliability and Life
Testing: Reliability, Faiione distributions, Exponential Model in Reliability and in Life Testing, Weibull Model in Life Testing.
Introduction to basic queuing theory.

Learning Outcome&n completing the course students should be able to:

N r~LODNE

Describe the theory of probability

Analyse data using probability distribution and densities

Use the principles of sampling distribution to analyse data
Apply linear regression anelation to a set of data

Apply analysis of variance to solve engineering problems
Apply statistical methods in quality assurance

Apply statistical methods in measuring reliability and life testing
Appreciate basic quetiiegry

Contribution to Exit LeM®utcome:
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 3, 4, 5, 6)
4 Investigations, Experiments & Data Analysis (Course Outcomes 3, 4, 5, 6)
11  Engineering Management (Course Outcomes 3, 4, 5, 6)

Issue Date:

Next Revision:

Septenber 2015
September 2019
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Module Title ELECTRIC CIRCUIT ANALYSIS |

Code TECE3691

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 5@&ssignments, 2 TestEkamination 50% (1 x 3 hour paper)
Corequisite(s) TEGT3542 Fundamentals of Electrical Engineering

Content:Review of DC Circuifshevenin's and Nortons theorems, superposition theorem, concept of input and output resistance of
network, single port networkgpdwaetworks, KCL, KVL,relgmbwer, energy sources, sources transformations, power transfer,
maximum power transfer, current and voltage divider theorems, Mesh and Node analysis; D.C. power supplieseand their industri
Sinusoidal Steady State Analy#i€. behavior in Rnd & elements. Phasor analysis with complex algebra, two terminal networks
impedance, admittance susceptance and their real and imaginary parts. Resonance: series and parallel resimtgnce, half power
bandwidth, Power: instantaneous, averagefapmneactive, reactive, complex, apparent power, Power triangle and power factor
correctionA.C. Circuit Analysis of Simple Netwofiscuit theorems under a.c. conditions; Thevenin, Norton, and superposition
theorems; KVL, KCL, loop/mesh and ngdé ansximum power transfansient AnalysisAnalysis of first order LR and RC

circuits subjected to excitation of D.C., square pulse, sinusoidal sources and exponential sources. Interpnegayion of complem
function and particular integral. knafiysecond order RLC circuit subjected to step input and sinusadakimpuResponse

Curves Resonance, series and parallel resonance, the coficeptaf @ r , tuned <circuit s-6oupler equenc.y
circuits. Computer sufation toolsThree Phase Circuit€oncept of thiphase supply, phase diagramsfoasg circuits,

balanced hase supply, star and delta circuits, analysis of simpleptasacaréuits, power in thhase circuits power
measurement in thpbase circuitSomputer circuit analysis and simulation

Learning Outcome&Jpon completion of this module, students should be able to:

Apply circuit theorems to simplify and find solutions to electrical circuits.

Interpret, develop and design elesigaatering circuits

Use computer simulation tools for electric circuit analysis and design

Perform DC and AC power calculations including power factor correction;

Represent the total system response as a sum of a transient and steady statenaspehaadfat@ed response;
Analyze, simulate, and experimentally validate DC and AC circuits;

ourLODE

Contribution to Exit Level Outcome:
2 Application of Sciencific & Engineering Knowledge (Course Outcomes 1, 2, 4, 5)
4 Investigations, Experiretta Analysis (Course Outcomes 3, 6)
5 Eng Methods, Skills, & Tools including IT (Course Outcomes 3)

Issue Date September 2015
NextRevision: September 2019
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Module Title

ANALOGUE ELECTRONICS |

Code TETE3691

NQF Level 6

Contact Hours 3L+ 2T or 1PS/Week
NQF Credits 12

Assessment

Prerequisite(s)

Continuous 5@&ssignments, 2 TesEs)amination 50% (1 x 3 hour paper)
TEGT3542 Fundamentals of Electrical Engineering

Content: Semiconductor theoryod®s: construction, diode applicafiookiding power suppliBg)olar Junction Transistors
(BJTs)structure, operation, biasing and ac mdeielihBffect Transistors (FE$)ructure, operation, biasing and introduction to
amplification and switcf@®Amps:internal structurdeal and practicalapps, specifications, and basic applications. Analysis of

electronic circuits using Electronic Design Automation (EDA) software.

Learning Outcome®n completing the course students should be able to:

1.

©oOoN A WN

Discuss the atomic structurenaitenductor materials

Discuss the construction and operation of semiconductor diodes.
Analyse and design diode based circuits.

Discuss the construction of BJT transistors

Analyse and design BJT transistor amplifier and switching circuits
Discuss the consttion of FET transistors

Analyse and design FET biasing circuits

Discuss the internal circuitry fompp

Discuss the operation edrops

10. Analyse and design basiamp circuits
11. Use EDA softwaeceanalyse electronic circuits.

Contribution to Exitdvel Outcome:

2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 4, 6, 8, 9)

3 Engineering Design (Course Outcomes 3, 5, 7, 10)

4 Investigations, Experiments and Data Analysis (Course Outcomes 10)

5 Engineering Meth@&lslls and Tools, Including Information Technology (Course Outcomes 11)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: COMPUTER AIDED DRAWING

Code TEGT3661

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assesment Continuous 100%

Corequisite(s) TCME352Computing Fundamentals
Prerequisite(s) TEGT356Engineering Drawing

Content:Getting starte8gtting up the drawing Environmdasing commands and system variables; Using coordinate systems;
Creating afijts; Drawing with precision; Controlling the drawingditisglagethodsUsing layers and object properties; Adding
text to drawings; Creating dimensions; Using blocks and externdfesfagimgesntent with AutoCAD design Cebtesating

alayout to plot; Plotting your drawing; Workingliménsienal spaGreating thremensional objects

Learning Outcomebtpon completion of this module, students should be able to:

1. Competently use commands and symbols in the computer cramigt.envi

2. Create or use standard objects to make engineering drawings with AUTOCAD
3. Merge text and dimensions with drawings generated from AUTOCAD

4. Makdayouts and plot drawings created by AUTOCAD

Contribution to Exit Level Outcome:
3 Eng Desigro(€se Outcomes 2)
5  Eng Methods, Skills, & Tools including IT (Course Outcomes 2, 3, 4)
6  Professional & Technical Comm (Course Outcomes 1, 2 3, 4)

Issue Date: September 2015
Next Revision: September 2019

164



SEMESTER 2

Module Title: ENGINEERING MATHEMATICS IV

Code TEGT3672

NQF Level 6

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50%inimum 2 tests and 4 assignmExdshination 50% (1 x 3 hour paper)
Prerequisite(s) TEGM3592 Engineering Matheithatics

Corequisite(s) TEGT3671 Engineering Mathematics IlI

Content: Applications of second order ordinary differential equattbnsonstant coefficients: The &#aeijton theorem and

applications to differential equations. Simple harmonic ticati@sciations of a particle hanging on an elastic string; damped
oscillations; forced oscillations, rotation of a rigid body; matrix methods: systems of osedidiaiglifferérieal equatians

Classification of PDEs as Elliptic, Raeattbhyperbolic, Neumann, Dirichrit boundary conditions of PDEs. Methods of solution of the
heat equation and the equation for the vibrating string fixed at both ends, separation of variables, Apglieattontté Fourier s
solution of heat and evaquations, waves in a stretched elastic stringIrigtigldOouble, triple and iterated integrals, line
integrals in the plane, Greenb6s Theorem, i ndepeotatdorahce of p
and soleoidal fields, physical and engineering apphatengal methodZeros of functions, Polynomial interpolation and Least
Squares approximation, different numerical differentiation and integration. Numerical solution of ordiras; Biffenelatigl equat

value problems. Computational linear algebra with emphasis on numerical solution of linear and nonlinear equations, nume
computation of Eigenvalues and Eigenvectors. Basic computing in numebiéfaremethadpiationdModelling witlifference

equations, methods of solution to first and second order difference equations.

Learning Outcome®n completing the course students should be able to:

1. Describe the applications of Gdglejiton theorem to solving differential equations

2.  Apphinear differential equations to solve engineering problems involving simple harmonic motion, damped oscillations and fo
oscillations

Apply integral calculus to functions of several wvariable
Describe the principle of nigalenethods and computational linear algebra

Perform polynomial interpolation and apply the Least squares approximation

Apply numerical differentiation and integration to solve ordinary differential equations including usingscomputer application

ouAw

Contibution to Exit Level Outcome:
1 Problem Solving (Course Outcomes 1, 2)
2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (€6)rse Outcome

Issue Date: September 2015
Next Revision: September 2019
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Module Title APPLIED ELECTROMAGNETICS

Code TTCE3622

NQF Level 6

Contact Hours 2L + 1T or 1PS/week

Credits 8

Assessment Continuous (assignments, 2 Tests) 50%, Examination 5@fopdpet ho
Prerequisite(s) SPHY3512 Physics for Physical Sciences I

ContentReview of Vector Algebi@lassification of vector fiElgstrostaticsCoulomb Law & Field Intensity. Electric Field due to
Continuous Charge Distribution. Electricdfiiyx Ganiss Law, Maxwell Equations for static EM fields. Electle g friald
in Material Spac®roperties of materials, Convection and conduction current; Polarization in Dielectric; dielectric constant and stren

Continuity Equation dRelaxation Time; Boundary Conditions; Electrostatic\Baundaly Pr ob | e ms ; Poi sson
Equati ons; Uni queness Theor em, Procedure for solving Pois:
ImagesMagnetostaticBiolSav ar t 6s Law; ampere Circuital Law; Max we | | Equa

Magnetic Flux Density; Magnetic Scalar and Vector Potential, Magnetic Forces, Material and Devices; Magnedit; Torque and Move
Magnetization in Miaisr Magnetic Boundary Conditions. Inductor and Inductance; Magnetic Energy.

Learning Outcome&n completing the course students should be able to:

1. Perform calculations involving electric and magnetic fields

Describe how energy is stored in electnagretic fields

Explain the theories and applications of electromagnetic fields and waves in material space

Explain the physical meaning and significance of Maxwell
Describe electromagnetic time varying fields and waves, and theimmuletiooommunication systems

Derive and apply equations related to static electromagnetic fields in material space

Appl y Brpuationgtb doldeselectromagnetic problems

Noohkwh

Contribution to Exit Level Outcome:
2 Application of Scientific andeenigig Knowledge (Course Outcomes 6, 7)

Issue Date: September 2015

Next Revision: September 2019

Module Title SIGNALS AND SYSTEMS

Code TTCE3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50%ssignment8 Tests)Examination 50% (1 x 3 hour paper)
Corequisite(s) TEGT3671 Engineering Mathematics Il

Content:Classification of signals, Representation of signals, Signal Parameters, Signal operations, Fourier serigs, Fourier transfol
Laplace transfanClassification of systems, System description and parameters. Convolution, Filter design (FIR and IR Filter:
Computer simulation software (e.g. MATLAB or equivalent).

Learning Outcome&n completing the course students should be able to:

1. Describe ¢hcharacteristics of common signals types and systems

Discuss the operation and application of linear systems.

Apply transformation techniques and various analysis approaches to work out the response of a linear sydtem to any input sigr
Design filters.

Carry owtomputer based simulations related to signals and systems.

aprwn

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)
5 Engineering Methods, Skills and Tools, Including Irdohmalimy TCourse Outcomes 4, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title MEASUREMENTS AND INSTRUMENTATION

Code TETA3622

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 50&ssignents, 2 Tests) Examination 50% (1 x 2 hour paper)
Prerequisite(s) TEGT3542 Fundamentals of Electrical Endineering

ContentsSystems of Units and Standards of Measurement, Elements of generalized measurement system, Fuarctional elements ©
instrument, Static characteristics (Accuracy, Precision, Error, Sensitivity, Reproducibility, and Tolerands}i3y(Bpeieccharacte

of response, Fidelity, Lag, dynamic error). Instrument classification, Methods of Measuremere, D#ditfeatone Noid

grounding, Sources of Errors and types of Errors, Digital and analogue Instruments, Bridge measurement Ns¥hesditstone, Kelvin,
etc.), Measurements of electrical andlectnical quantities (including high frequency sigsats)aBe transducers (Transducer
Characteristics), Oscilloscopes, chart recorders, spectrum analysers and signal generation, Network analyser, Introductio
Programmable Logic Controllers (PLCs).

Learning Outcome&n completing the course students §f@oable to:

1. Explain different types and methods of measurements.

Discribe static and dynamic characteristics of an instrument.

Explain the importance of signal generators and signal analysers in measurements.

Classify, calculate errors and reduci tme@surements.

Discribe the concept of instrument calibration.

Explain the use of sensors and transducers.

Practically measure different quantities (including high frequency signals), analyse and interpret the measurement results.
Describthe architeariand operation of PLCs

©ONouk~wN

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 4, 6)
4 Investigations, Experiments and Data Analysis (Course Outcomes 7)
5 Engineering Methods, Skills andfi@oting Information Technology (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019

167



Module Title DIGITAL ELECTRONICS

Code TETD3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous % (assignments, 2 Tefsamination 50% (1 x 3 hour paper)
Corequisite(s) TETE3691 Analogue Electronics |

ContentFundamental Digital conceptsgic levels, number systems and digitaCoodeational Logitogic gates, Boolean

algebra, logic gilification, combinational logic functions (including arithmetic circuits, encoders and decoders, multiplexers ar
demultiplexers, comparators, parity checkers and ge&Segqaensal Logidatches fliffops, counters, shift regisiasign of

digital systemsLogic gate circuitryf TL, CMOS, ECL, logic levels, propagation deldypéarer dissipation, noise margin, logic

family interfacing.

Learning Outcome&n completing the course students should be able to:

1. Discuss fundamental digitainetogy.

Perform different number systems and coding conversions.

Describe the operation of different logic gates.

Analyse and simplify logic equations

Analyse and design different combinational logic circuits

Analyse and design sequential logic circuits

Compare the performance of different logic family devices

Discuss and analyse the internal circuitry of different logic family technologies.
Design interfackestween circuits of different logic families.

©CoOoN~WN

Contribution to Exit Level Outcome:
2 Applicati of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 8)
3 Engineering Design (Course Outcomes 5, 6, 9)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4)

Issue Date: September 2015
Next Region: September 2019
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Module Title: ELECTRICAL MACHINES

Code TECP3622

NQF Level 6

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100%

Prerequisite(s) TEGT3542 Fundamentals of Electrical Engineering

Content: Introductiomw telectrical machinerReview of magnetic circuits, three phase power systems, principles of rotating machines,
rotating magnetic field, production of rotating fields, synchronous speed, revels@l. ofiaotatiesintroduction and general
arraigement, principle of operation, emf equation, windings, armature reaction, commutation, characteristic tefidtamotors, charac
of d.c. generators and parallel operation, rotating amphéierslusemid.c. driv@sansformersintroduction dngeneral
arrangement, principle of operation, emf equation, transfelwaer (realoand real), equivalent circuit, voltage regulation, open
circuit and short circuit tests and characteristics, losses and efficiency, autotransformeon pataitehtopraratformer,
magnetizing current wavefakn@s.windings (single phase AC machgex)eration of emf., stator and rotor windings, distribution,

pitch and winding factdhsee phase induction machimgroduction and general arrangenieeiplerof operation, emf equation,
equivalent circuit, torgligg characteristic, range of slip and working modes, locus of the stator current (circle diagram), starting, brakir
and speed control, Special Cage Motors, induction Sigglensseand SpeciadPurpose Motorée.g. Stepper motors, servo

motors), Principles of Solid State Drives.

Learning Outcomebtpon completion of this module, students should be able to:

1. Demonstrate an understanding of the principle of operation of eleetsical machi

Describe the principle of operation of DC machines such as DC motors, generators, drives.
Describe the principle of operation and applications of transformers and AC windings
Describe the principle of operation and applicatioqshebthieguctionachines

Demonstrat understanding of spgciglose motors and VSDs.

aprpOD

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5)
3 Engineering Design (Course Outcomes 2, 3)
5 Egineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019

169



Module Title COMPUTER PROGRAMMING

Code TCMS3692

NQF Level 6

Contact Hours 3L + 2T or 1PS/Week

NQFCredits 12

Assessment Continuous 100%

Corequisite(s) TCME3621 Computer Science for Engineers

Content:Problem Solution and Software DevelopmeoiviTgpepwise refinement approach. Structured Proganialvlize

and constants; comments, inpdtautput and file management. Elements of data s@u@eddstations, Expressions and
OperatorsBinary Arithmetic; Precedence and Associativity of Arithmetic Operations, Shortcut Arithmetic; Unary Operators; Evalue
Boolean Expressions; EnumsSanutts. Selection StructuresUsingif statements; thdestedif, the switchstatement; the

Conditional Operator; the Logical AND; the Logical OR. Selection with StRepetdi&iiisctures Thewhileloop; Writing

typical Loops; Thelfoop; Nested Loops; Using Loops with Structur@rfagkisStrings, and Pointer&rrays; Storing Values in

Arrays; Accessing and Using Array Values; Creating Arrays of Structure Objects; Using Strings; BokuextionsC. The
Functions detion; Functions declaration; Functions calling; Functions arguments; Recursion and Recursive Functions to Sort a L
Object Oriented Programming: Clasg&®ating Classes; Encapsulating Class Components; Implementing Class Functions; Using
Static Clas Members; Polymorphiédvanced TopicsClass Features and Design Issues; Friends and Overloading Operators;
Overloading Functions; Inheritance; Using Templates; Handling Exceptions; Advanced Input and Output; Using Enumerators;

Learning Outcome®n cmpleting the course students should be able to:

1. Apply problem solving techniques to computational and engineering problems.

Design and present algorithms for solving given problems using flowchart or pseudo code.

Develop structured programs in C progyé&mnguge.

Use pointers effectively

Describe concept of oljéented programming.

Work witbbject oriented concepts and terminologies such as Abstraction and Abstract Data Types, Classes, Objects, Metho
Encapsulation, Inheritance, and Polymorphism.

7. Demonstrate the programming methodologydniettiedtprogramming and write and successfully run a program in C++

I S

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 2)

Application of Scientific and Engineeringgén@elecde Outcomes 1, 6, 7)

Engineering Design (Course Outcomes 2, 3)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 3, 4, 7)
Professional and Technical Communication (Course Outcomes 7)

ODOTWN -

Issue @te: September 2015
Next Revision: September 2019
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Module Title: INDUSTRIAL ATTACHMENT |

Code TEGT3600

NQF Level 6

Total Hours Six (6) weeks preferably during the June/July break in Year 2 or Year 3 of engineering. About 6
hours/day x 5 days/week)weeks = 180 hours.

NQF Credits Not assigned
The Module is required to be satisfactorily done before graduation.

Assessment Continuous 100% (Daily Logbook Record 20%; Lecturer/Employer Evaluation 20% and Final Report
60%).

Prerequisite TEGWR390 Workshop Practice

Module Description During Industrial Attachment I, students will work under company supervisiofi eththiitavdlrainee

and will undertake at least six weeks of attachment at an appropriate ineustprdotidiamaihing. Students will maintain a
logbook of daily activities and will be required to submit a comprehensive final report for assessment at filowaginning of th
semesteStudents will be visited at their work places by their Lectti@rseatilgasy attachment.

Learning Outcomebtpon completion of this course, students should be able to:

1. Develop the Organizational Structure of a typical industry involved with manufacturing, production, product/system des
construction, communicationing, repairs, power generation, maintenance or engineering services.

2. Discuss the major industrial processes involved in a typ

3. Describe the major tools, equipment and machimeryuseddust ry associated with activiti

Issue Date: Septembe&015

Next Revision: September 2019
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YEAR 3 OF BSc IN ELECTRICAL ENGINEERING

SEMESTER 1

Module Title: EXPERIMENTAL AND RESEARCH METHODS

Code TEGR3761

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 1009d@ echnical Report (30%); Written Assignments (30%); Research Proposal Seminar
(20%); Lab Reports (20%)

Prerequisite(s) EGS3691 Statistics for Engineers

ContentExperimentah planning and execufieshnical report writingReport structure and forniterature ReviewReasons

for reviewing relevant literature, citation and refRegednch methodologlyormulation and presentation of research proposals.
Statisticaldata analysis: Data descriptidiox and whisker plots, bar charts and histograms, scatter plots on given experimental data.
Data modelingexperimental data modeling with simple linear, and multiple linear regression models. Interpréatiofh of the coeffic

determinatioR® and adjuste®®* and the role of adjus®don model building. One way ANOVA on experimental data and
hypothetical conclusions. Software (SPSS, EXCEL, SAS or any other software).

Learning Outcome®n completing the course students should be able to:

1. Describe the principles of experimentation planning and execution

Write and present a concise technical report

Describe the principles used in research methodology

Formulate and present a researclsagopo

Apply appropriate tools to analyse data

Use statistical software to describe data using graphs

Use statistical software to model experimental data using regression models and ANOVA technique and interpret the soft
output.

NogapwhN

Contribution to Exit Lel/Outcome:
4 Investigations, Experiments and Data Analysis (Course Outcomes 5, 6)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5, 6)
6 Professional and Technical Communication (Course Outcomes 2, 4)
9 Independent Learning Ability (Course Outcomes 2, 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: FUNDAMENTALS BEONOMICS

Code TEGT3761

NQF Level 7

Contact Hours 2L + 1T/Week

NQF Credits 8

Assessment Continuous 5@@ssignments, 2 TesEyamination 50% (1 x 2 hour paper)
Prerequisite(s) None

Content:Microeconomicselements of economics; demand and supply; elasticity; applied market analysis; utility; competition anc
monopoly; labour markbtacroeconomicsnfation and the business cycle; Keynesian aggregate demand; money and interest rates;
central banking and monetary policy; world trade and the balance of payments;Rim@ncidbwoemintingiature of costs,

product costing, cost accountingvphafie relationships, and financial statémeosdsiction to budgeting. Introduction to
marketingLong and sheerm decision making.

Learning Outcome&n completing the course students should be able to:
Discuss the fundamentals of microeconomics

Discuss the fundamentals of macroeconomics

Apply the fundamentals of financial accounting in an engineering project
Apply the principles of budgeting in an engineering project

Apply the principles of marketing an engineering product

aprwdE

Contribution to Exitdvel Outcome:
7 Sustainability and Impact of Engineering Activity (Course Outcomes 3, 4, 5)

Issue Date: September 2015

Next Revision: September 2019

Module Title ELECTRIC CIRCUIT ANALYSIS Il

Code TECE3791

NQF Level 7

Contact Hours 3L + 2T driPS/Week

NQF Credits 12

Assessment Continuous 50#ssignments, 2 TedEsamination 50% (1 x 3 hour paper)
Prerequisite(s) TECE3691 Electric Circuit Analysis |

Corequisite(s) TEGT367&Engineering Mathematics 11

ContentUse of Laplace and Fotmasformations in circuit analysis. Properties of network functions, concept of poles and zeros.Pole
zero plot, Bode amplitude and phase plots. Onpamd\etworks parameter presentaiasiss of network Synthesis

Learning Outcome&n completirthe course students should be able to:

1. Use principles and methods of analysis and modelling of electric circuits in the steady state.
Use of Laplace transformation and boda piatsit analysis

Apply the concepts of frequency response, reandaretejork functions.

Analyse and solve two port networks using different parameters

Synthesiseetwork circuits to meet specifications

agrwdn

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Oytcomes 1, 3, 4
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 2, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title FUNDAMENTALS OF POWER SYSTEMS

Code TECE3731

NQF Level 7

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50%, Examination 50% (1 x 3 hour paper)
Corequisite(s) TECE3791 Electric Circuit Analysis Il

Prerequisite(s TECE3691 Electric Circuit Analysis |

Content Introduction to Power Systemntrodution, History of power system supply, Power system cangemenation,
transmission, and distribution. Issues related to powemsystand renewable sources, effects to the environment, generating
station, independent power producers, andeleyfpwer system structure, Electricity Generabeihods of generation
conventional (gas, thermal, hydro, and nuclearicandemtional. Electricity transmission systems: components and configurations,
transmission system interconne€timmmission LinesTypes of lings overhead and underground, HVAC and-H\feC
parameters (derivation of formulae and use ofréaiés)ce, inductance, and capacitance, Line modelling (using line formulae and
ABCD parametershort, medium anddd.ine performarigeower flow, efficiency voltage regulation. Methods of voltage control and
reactive  compensation, Electricity distribution systems: configurations andCoomppoaeenhtRepresentations in Power
SystemOne line diagram. Reactamceimpedance diagram. Per unit system. Componeni geogedliog, transformer, line,

and loads. System analysis in steady state condition using per ukihexggraHitization in Power Systémroduction, Types

and characteristics of paystem loads. Load factarsncept and calculations. Generation planning to fulfil load demand. Tariff.
Supply qualityreliability and power quality. Energy efficiency. Introduction to Demand Side Management.

Learning Outcome&n completing the rseustudents should be able to:

1. Describe the important parts and components in power system and explain roles and functions of the parts and componen
power system operation.

Explain effects of power system to environment.

Explain, and perform calonkarelated 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 peeosmissies bifies.

Describe configurations and perform calculations for factors related to power system loads.

Discuss basic concepts related to energy utilization, generation planning, tariff, power quality, energyreffsidacy, and dema
management

Perform component modelling and power system analysis using per unit system.

Nogoprwd

@

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. Engineéng Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 4)
9. Independent Learning Ability (Course Outcomes 5, 8)

Issue Date: September 2015
Next Revision: September 2019
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Module title: ELECTRICAL MACHINES ANALYSIS ANBNDES

Code TECE3711

NQF Level 7

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 2 hour paper)
Prerequisite(s) TECP3622 Electrical Machines

ContentBasic Machine Theofgmf gneration in machines; distribution, coil span and winding factors; emf developed by distributed
windings; development of rotating fields; torque developed; simple AC Windings, the per unit (pu) notatifingte @owier systems
Three Phase Transformeftree Phase Transformer connections and phase shift; equivalent circuit; per unit notation and transformer
in parallelThreephase Synchronous Generatof3onstruction, Field excitation systems. Principles of operation, armature reaction,
noload sturation curve. Equivalent circuit of a get@patoand short circuit characteristics, generator on an isolated load, generator

on an infinite bus, Developed power andltmhgcion MotoFhregphase Synchronous MotoiStarting methods, equittale

circuit, motor on an infinite bus developedTioregghase Induction motorstarting and running conditions Current and torque
characteristics; rotor resistance variation and deep bar effects; methods of starting aftdespéeal nwadha. design and

modelling :‘Machine windings and winding design. Design of the magnetic circuit of electrical machines. Machine main dimensic
Machine design procedure, Design of dc machines, desigmastthréection motors, design of synchraclinesdesign of
transformerBevelopment of models, Representationmaadhitie systenBesign Software and CAD simulations

Learning Outcome&n completing the course students should be able to:

1. Design and conduct experiments, as well asécaanddlyterpret data.

Design and implement practical pooieénted systems

Apply theoretical engineering knowledge to practical designs.

Demonstrate an understanding of the operation of electrical machines in a power system network

Demonstrate undensliag of the electromechanical energy conversion process

Design a system component of various electrical machines meet desired specifications within realistic constraints
Communicate the logic and detailed approach to problem solving.

Design a system comgnt of various electrical machines or process to meet desired needs within realistic constraints
Demonstrate an ability to effectively communicate design concepts in a written report.

10 Demonstrate an understanding of the operation of electrical empolieesystem network

11. ApplySoftware Design tools

©CONoOOGA~WN

Contribution to Exit Level Outcome:

1. Problem Solving (Course Outcomes 6, 7, 8)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 3, 6, 10)
3. Engineering Design (Course Outo\e3, 6, 8)
4. Investigations, Experiments and Data Analysis (Course Outcomes 1)
5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 11)
6. Professional and Technical Communication (Course Outcomes 7, 9)
9. Indepndent Learning Ability (Course Outcomes 9)
Issue Date: September 2015
Next Revision: September 2019
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Module Title POWER ELECTRONICS

Code TECC3791

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignmesit2 Tests) Examination 50% (1 x 3 hour paper)
Prerequisite(s) TETE3691Analogue Electronics |

Content Applications and the Role of Power Electronics in Sustaindtiev&nEtggtronic DeviceBower electronics circuits
Construction and principlesperation (Diodes, BJTs, MOSFETS, IGBTs, SCRs, TRAICs, GTOs PamntGaiverter
Analysis:DGDC Converters, BC Converters, AC Converters and-BC Converter8pplication of Power Converténs

Linear Power Supplies, Switch Mode RppiesS(SMPs), DC Motor Adjustable Speed Drives (ASDs), AC Motor Adjustable Speed
Drives (ASDs) and Electrical Power Transmnids&irial applicationsUPS, HVDEVAC systems configurations. Design and
simulation of simple converter circuits. IRsacisain the design and operation of converters

Learning Outcomebtpon completion of this module, students should be able to:

1. Describe the operation of diode and SCR based power electronic circuits

Demonstrate an understanding of the basic obseéfaisethode power supplies and control principles
Analyze the steady state operating Characteristics of switching converters

lllustrate the operation and apply power electronic devices in Linear dc power supplies

Analyze the operation and apmticdtswitching converters in Switch mode power supplies

Design and implement practical power electronics circuits

Designd simulate simple converter circuits for particular applications

Nogakowbd

Contribution to Exit Level Outcome:
1. Problem Solving (Coursiz@nes 3, 6)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4, 5)
3. Engineering Design (Course Outcomes 6, 7)
5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 7)

Issue Date: September 2015
Next Revisian September 2019
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SEMESTER 2

Module Title: ENTREPRENEURSHIP

Code TEGT3742

NQF Level 7

Contact Hours 2L + 1T or 1PS/Week

NQF Credits 8

Assessment Continuous 10092 Written Tests (50%); Written Reports (25%); Orineemtss25%)]
Corequisite(s) TEGT3761 Fundamentadiohomics

ContentsEntrepreneurial perspectivgpes of entrepreneurs, characteristics of entrepreneurs, examples of successful ventures for
national development. Carrying out feasibility wstitotigsbusiness plans. Government policies on small business ventures.
Enterprising opportunitiedusiness motivation, competencies and skills, innovative ideas, product concept and description, marke
assessmerfbtarting new business venturéise caldated risk, business planning and organization, management planning, financial
projections, possible sources of finance, resource management, projected levels of grow@thandeoptmtigament theory

Group dynamiddanagement accountindarkéing strategies

Learning Outcome®n completing the course students should be able to:

1.

aprwn

Discuss the concept of entrepreneurship and important parameters that characterise a good entrepreneur

Discuss the methods used to carry out feasibility studies

Devabdp a business plan relating to an engineering endeavor

Discuss the concepts of motivation, competencies, innovation and product marketing

Describéhe procedure used when starting a new business venture including conceptualization, planmatigngnancing, ope
accounting and marketing strategies

Contribution to Exit Level Outcome:

7 Sustainability and Impact of Engineering Activity (Course Outcomes 2)
11  Engineering Management (Course Outcomes 4, 5)

Issue Date: September 2015
Next Revisio: September 2019
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Module Title HIGH VOLTAGE ENGINEERING

Code TECP3792

NQF Level 7

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 3 hour paper)
Corequisite(s) TECE3731uRdamentals of Power Systems

ContentFields:Field Concepts, electrostatic and magneti€dirttisctiorand BreakdowrConductioand breakdown processes

in gases, liquids and so@meration of High Voltages and Curréi®dC, HVAC, Impulse Yedtand Currenkdeasurement

and Testing of HV and High Currektsasurement of High Bi@h AC and Impulse Voltages, Measurement of High DC, AC and
Impulse Curren®vervoltage and Insulation Coordinat@vervoltages and their causes, principsesation.

Learning Outcomebtpon completion of this module, students should be able to:

1.

arLN

Demonstrate an understanding of the generation of HV and high currents.

Describe HV and high current measurement methods.

Conduct selected HV and high currentemesesr

Describe the standard HV tests, and design the test generator circuits for ac, dc and impulse voltages (and currents).
Demonstta an understanding of overvoltage; types andlceresascessary

Contribution to Exit Level Outcome:

2. Applicatimof Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 5)
3. Engineering Design (Course Outcomes 4)

Issue Date: September 2015
Next Revision: September 2019
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Module Title COMPUTER NETWORKS

Code TCMH3722

NQF Level 7

Contact Hours 2L+ 1T or 1PS/week

NQF Credits 8

Assessment Continuous 50%, Examination 50% (1 x 2 hour paper)
Prerequisite TCME3521 Computing Fundamentals

Content: Data communicatipngtwork architectures, communication protocols, data link control, meatitml ;dcteskiction

to local area networks metropolitan area networks and wide area networks; introduction to Int@pen éByStEDB/IP.
Interconnection model (QSijysical layer, data link layer, medium access control sublayer, neanspgottjeyer, session

layer, presentation layer and applicatioNdayerk topologiesietwork protocols, routing protocols, emerging network technologies,
Quality of Service, network management and troublé&teaikgsecurityThreats, seciiaty crypto, public key Algorithms,
intrusion detection, authentication systems, Kerberos, email security (PGP, S/IMIME), firewalls, WWW security.

Learning Outcome®n completing the course students should be able to:

1. Discuss computer network layers

Compee the OSI model and the TCP/IP model

Understand the issues related to addressing between networks

Identify common security risks for haternetted computers.

Discuss how unauthorized access and virus infections can compromise network efasdosadviceav(doS) attacks
operate.

Distinguish between the different threats to wireless network security and different types of security threats.
Identify and apply networking tools to troubleshoot, verify the operations of computeemietwenkstamdkisecurity.

8. Independentiyudy and make a presentation on one emerging network technology.

abrwn

No

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 4, 5, 6, 7)
5 Engineering Meth&dd)s and Tools, Including Information Technology (Course Outcomes 7)
9 Independent Learning Ability (Course Outcomes 8)

Issue Date: September 2015
Next Revision: September 2019
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Module Title POWER TRANSMISSION AND DISTRIBUTION

Code TECP3732

NG Level 7

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 3 hour paper)
Prerequisite(s) TECP3622 Electrical Machines

Corequisite(s) (TECE3731 Fundamentals of Power systems)

Content Power generation, transmission and distribution network architecture and composition, network equations and solutions,
curves; symmetrical components; parameters and equivalent circuits in symmetrical components for overheagsand underground
transformers, generators and loads; substations; industrial networks; retBter&nstiyady faults; protection systems; switching
equipment; voltage and power static control; power system stability and methods of improvingastebibityd guragection.

Symmetrical components and fault calculations.

Learning Outcomedn completing the course students should be able to:

1. Demonstrate an understanding of electric power generation methods, distribution systems and equipment.

2. Demonstratan understanding of the principles of operation and applied design of bulk power distribution and transmissic
systems and substations

3. Discuss the main issues concerning the design and performance of a large power networks

4. Develop models and analyéchhiques 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

5. Develop and demonstrate the use of system modetsfietnicayfault analysis and load flow studies

6. Analysé¢he stability of power systems and power system protection using appropriate software and tools

Contribution to Exit Level Outcome:
1. Problem Solving (Course Outcomes 4, 5, 6)
2. Application of 8gtific 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)

Issue Date: September 2015
Next Revision: September 2019
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Module Title ELECTRICAL ENGINEERING DESIGN

Code TECE3762

NQF Level 7

Contact Hours 2L +1T or 1PS/Week

NQF Credits 8

Assessment Continuous 100% (Technical Report (30%); Written Assignments and Tests (30%); Project Presentatior

(20%); Lab Reports (Z08ject Presentation (20%); Lab Reports (20%)

Corequisite(s) TECE3711 Electrical Engineering machines Analysis & Design

TECE3731 Fundamentals of Power Systems

ContentThe purpose of the course is to provide studejasdesign experience in power systems that prepare them for engineering
practice. Major design experience in electric power systems. Application of power system fundamentals toethe design of a sy
incorporating engineering standards and readisints. Use of computational tools for the design and analysis of power electronics
systems .Provide an insight into the main issues concerning the design and performance of a large powerauetiwanid to develop m
analytical techniques used irdlwalation of the characteristics and specification of the main items of equipment involved in the
generation, transmission and distribution of electrical power. Use of modern CAD software for design, nodéliog@nd simulatio
systems.

LearningOutcomesOn completing the course students should be able to:

1.
2.

No gk w

Use both basic circuit theorems as well as more advanced circuit analysis methods

Discuss basic concepts related to energy utilization, generation planning, tariff, power qaabty;, st dpnedfici side
management.

Perform component modeling and power system analysis using per unit system.

Analyse and design Electrical circuits

Use computer based software for electrical circuits design, power system analysis software and simulation
Apply methods and tools used in the design process to analyse and test an electrical circuit system

Make a presentat@nelectrical engineering design to demonstrate independent learning abilities

Contribution to Exit Level Outcome:

1. Problem Sahg (Course Outcomes 1, 6)

Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2)

Engineering Design (Course Outcomes 4, 6)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 5, 6)
Professional and Technical Communication (Course Outcomes 7)

Independent Learning Ability (Course Outcomes 7)

©Cown

Issue Date: September 2015
Next Revision: September 2019
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Module Title RENEWABLE ENERGY TECHNOLOGIES

Code TECC3792

NQF Level 7

Contact ldurs 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 50&ssignments, 2 TedExamination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT3542 Fundamentals of Electrical Engineering

ContentFundamentals of various sources of renewabknernbejy applications: Solar (thermal and photovoltaic), fuel-cells, hydro
electric, bienergy, wind energy, tidal power, wave energy, geothermal energy, ocean thermal, heat pump systems. Wind Pov
generation . Aspects of performance analysis andesygtesizing of renewable energy systems for building integration. The course
provides opportunities to gain experience in issues of technology selection, system design, installation gei$ pérformance anal
range of renewable energy systemsoditlke will emphasize on solar energy technologies (photovoltaic and solar thermal systems)
and small scale wind turbines

Learning Outcomebtpon completion of this module, students should be able to:
1. Analyze and design energy systems to supply tity/bkatiiGooling requirements using wind erengygbiand/or solar
energy.

2. Describe in detail the fundamentals and main characteristics of winrdnengyggndisolar energy and their differences
compared to fossil fuels.

3. Describe in detaiétmain components of these 3 different renewable energy systems

4. Explain the technological basis for harnessing these renewable energy sources

5. Recognize the effects that current energy systems based on fossil fuels have over the envirotynent and the socie

6. Compare different renewable energy technologies and choose the most appropriate based on local conditions

7. Design and rdension technological solutions based on wind ermerengyb@ solar energy that meet specific energy

demands, are economiéedlyible and have a minimal impact on the environment

Contribution to Exit Level Outcome:

Problem Solving (Course Outcomes 1, 7)

Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3, 4, 5, 6)
Engineering Design (Courseobes 1, 7)

Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 7)
Sustainability and Impact of Engineering Activity (Course Outcomes 4, 5, 6, 7)

NowN R

ECN Exit Level Outcomes Assessed:
7 SUSTAINABILITY AND IMPAEENGINEERING ACTIVITY

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

Assessment Strategies
The assessment will constitute the following:

At least 2 Assignrieeiand at least 2 Tests maB@¥g,Presentatiori@¥) and Report on selected topics in renewable energy
technologies communicdt@®f( Examination (1 x 3 hour paper) rhaking

To pass this course a student should obtain a minimum fiB@%maaréhisb meet the requirement of ECN exit level outcome 7
assessed the presentation and the submafiedas follows:

ECN exit level outconieSUUSTAINABILITY AND IMPACT OF ENGINEERING.ACTIVITY

Where and how is this exit outcome assessed?

Students arexpected to show critical awareness of the sustainability and impact of engineering activity on the social, industrial
physical environment and how this awareness is considered in the engineering analysis and design. This leki level outcome w
assessed through a 3 hour exam paper concentrating on sustainability and impact of engineering activity alnating social, industri
physical environment and how these aspects are considered in the engineering analysis and design.
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What constitute satisfaxty performance?

After consideration the 3 hour exam paper, the student is expected to obtain a minimum of 50% of the rotalameplpdocation fo
before being declared to have met the requirement of this competency satisfactorily.

What strategig 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 allowed to take the afippiehieimtary exam,
if the minimum competence iostibtained, then the student is considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module title: RESEARCH PROPOSAL

Code TECR3792

NQF Level 7

Contact Hours 1 hour per week for 14 weeks

NQF Credits 4

Assessment: Continuous 100% [Seminar Presentation 50%, Proposal 50%)]. To pass this module a student should
obtain a minimum final mark of 50%

Corequisite(s) TEGR376Experimental and Research Methods

Content:Students will be required to developaacteproposal under the guidance of a member of the academic staff who will
become the Supervisor for that research project. In the course of the semester, students will be requiresetrgbresent their Re
Proposals in a Seminar to be arranged tspesitive Heads of Departments. Towards the end of the semester, each student will
submit a typed and bound Research Proposal.

Learning Outcome&n completing the course students should be able to:
1. Present their Research Proposals in Seminars
2. Producecceptable typed and bound Research Proposals

Contribution to Exit Level Outcome:
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2)
6 Professional and Technical Communication (Course Outcomes 4)

Issue Date September 2015
Next Revision: September 2019
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Module Title: INDUSTRIAL ATTACHMENT II

Code TEGT3700

NQF Level 7

Total Hours Six (6) weeks preferably during the June/July break in Year 3 or Year 4 of engineering. About 6
hours/day x 5 days/week)weeks = 180 hours.

NQF Credits Not assigned
The Module is required to be satisfactorily done before graduation.

Assessment Continuous 100% (Daily Logbook Record 20%; Lecturer/Employer Evaluation 20% and Final Report
60%).

Corequisite TEGT360Mdustrial Attachment |

Content:During Industrial Attachment I, students will work under company supervision at the level of Technician Trainee and
undertake at least four weeks of attachment to an appropriate indwstrprimticahtraigi Students will maintain a logbook of

daily activities and will be required to submit a comprehensive final report for assessment at the beginsemgesfethe following
During attachment, students will be visited at their work place tweiceitgrsheir L

Learning Outcomektpon completion of this course, students should be able to:

1. Distinguish the roles of technologists and technicians in an industrial setting and identify the associaged reporting channel

2. Discuss the main technical operatiohsling inputs, processes and outputs, associated with a specific industry or engineering
operation.

3. Describe the main technical activities undertaken during the attachment.

Issue Date: September 2015
Next Revision: September 2019
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YEAR 4 OF BSN ELECTRICAL ENGINEERING

SEMESTER 1

Module Title: SOCIETY AND THE ENGINEER
Code TEGT821

NQF Level 8

Contact Hours 2L + 1T or 1PS/Week

Credits 8

Assessment Continuous 100%

Corequisite(s) TEGT3742 Entrepreneurship

ContentEngineering as a pession:engineering societies and registration procedure for different engineerigugsaiplines.
principles of engineering ethicgatement of ethical principles, engineering role and responsibility, whistleblowing, code of conduct.
Engineering Cacil of Namibia (ECNfs establishment and role as a regulatingrigidgering coding and standardisation.

Introduction to the study of labasic procedural law; basic legal concepts; contractual capacity; law of contracts; commercial law;
serviceantracts and employmentlaws of arbitration.

Technology policyutilization of technology as an economic resource. Acquisition of technologytaisaderasoareehicle of
monopolistic control. mechanism of technology transfer, iostitatiohdbreign investment, bargaining for the acquisition of
technological knbaw. Technology petiegign and implementation in Nahtdzih and safety at the workplad&//AIDS
educationImpact of HIV/AIDS on the workforce, HIV/AIDS wodtplaoeas; HIV/AIDS cost benefit analysis.

Learning Outcome®n completing the course students should be able to:

1. Identify the role of various engineering disciplines and societies

Paraphrase the importance of engineering professional ethicscenukits leyttie regulating bodies
lllustrate the use of engineering codes and standards

Justify general knowledge of procedural law, law of contracts, commercial law and employment law
Relate laws of arbitration

Classify technology policy on the acqefiséimological kAvow

Summarise the strategies and methods for HIV/AIDS mitigation in the engineering sector

Apply approprigtels measuring the financial and social implication of HIV/AIDS on sector companies

PN U WN

Contribution to Exit Level Outcome:
7  Sustainability and Impact of Engineering Activity (Course Outcomes 2 (ethics), 7 (health and safety), 8)
10  Engineering Professionalism (Course Outcomes 1, 2, 3)

ECN Exit Level Outcomes Assessed:
10 ENGINEERING PROFESSIONALISM

Demonstrateitical awareness of the need to act professionally and ethically and to exercise judgment and take responsibili
within own limits of competence.

Assessment Strategies
The assessment will constitute the following:

Continuous 100% (at least 2 Assigrd®®ntat least 3 Tests (covering the aspects: Law, Professionalism, Health and Safety) 80%).
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Where and how is this exit outcome assessed?

To pass this course a student should obtain a minimum average continuous assessment mark of 60%eqguireereiat wfeet the

ECN exit level outcome 10 which is assessed through 2 assignments and 3 tests, covering the aspects of HaalttiProfessionalism,
and Safety. Students are expected to demonstrate critical awareness of the need to act prbiesifyonallytareketcise

judgment and take responsibility within own limits of competence.

What constitute satisfactory performance?

After consideration of the 3 tests and 2 assignments, and with reference to evidence of showing awareness of the need to
professionally and ethically and to exercise judgment, the Lecturer will complete an assessment form tsindeatdashether the
demonstr at Emfineering Rtadeasiomalidsm fi ni a mannemotth statii s f@@yrsxoetedir, e di:s afl i s
The student is expected to obtain a minimum continuous assessment average mark of 60 before being declared to have me
requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit @icowt satisfactorily attained?
If the performance requirements as stipulated above are not met, the student will be considered to havie fajezhatitewill have
course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title: PROJECT MANAGEMENT

Code TEGM3881

NQF Level 8

Contact Hours 3L + 1T/Week

NQF Credits 12

Assessment Continuous 50@assignments, 2 TedEgamination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT3761 Fundamentadiohomics

Module DescriptiolBasc principles of project managemeéptoject management function; project management process; project
integration; scope and time frames; quality; human resources; communication; procurement; network scheduling; cost and
managemeridentification andcheduling of project resourgegsource allocation, project flow charts, critical path planning and
reports evaluatidlanaging medium to large scale engineering projaception to completion, appropriate contacts; general
conditions of contracteogineering worksogramme Evaluati@nd Review Technique (PERT) charts and Critical Path Method
(CPM) chartdssues of staff selection and team manaiameaging communibased development projedise implications of

information technology globalization on engineering imtekdisciplinary team projebit allows students to apply the principles

and use the tools they learned.

Learning Outcome&n completing the course students should be able to:

1. Recognise the basic principles oftpmegmagement and project implementation including the importance of project time
management and performance

Applythe processes, tools and techniques of project management in an engineering context

Demonstrate knowledge of the principles of managmtprieede scale engineering projects

Hypothesize the principles of managing cebaseditevelopment projects

Discuss the concepts of @as@hases of the project life cycle

Integrate arlzhlance overall project management functions andlaplelseftevare tools for project management

e

CONTRIBUTION to Exit Level Outcome:
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 2, 6)
8 Individual, Team &-disittipline Working (Course Outd@mes
11  Engineering Management (Course Outcomes 1, 3, 4, 5, 7)

ECN Exit Level Outcomes Assessed:
11 INDIVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING
Demonstrate competence to work effectively as an individual, in teams and in multidiseiptnary environ
11 ENGINEERING MANAGEMENT
Demonstrate knowledge and understanding of engineering management principles and-etakiomic decision
Assessment Strategies
The assessment will constitute the following:

Continuous Assessment 100% (at least 2 Adsi@0fte at least 2 Tests 40%, grojgepresentation 20% ardup project
report 20%). The group must consist of students from a minimum of two different disciplines.

To pass this course a student should obtain a minimum average continuonwmedsség0feaind also meet the requirement of
ECN exit level outcome 8 and 11 assessed in the group project presentation and submitted group project report.

ECN Exit Level OQutcomiN®IVIDUAL, TEAM AND MULTIDISCIPLINARY WORKING

Where and how is thisieautcome assessed?

Students are expected to demonstrate competence to work effectively as an individual, in teams and inanaigdisciplinary envir
The grouprojecpresentation agtbup projecte port s houl d s how :eowbrkeffectiveas arfindividua byst ud e
Identifying and focusing on objectives, Working strategically, Executing tasks effectively and deliveringroemiaetedkwoke on t
effective as a team by making individual contribution to team attingycriRiegbfunctions and delivering work on time, Enhancing

work of fellow team members while benefiting from their support and communicating effectively with team members; to work
multidisciplinary environment by acquiring a working knawkextgersf discipline, using a systems approach to tackle engineering
problems and communicating across disciplinary boundaries.
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What constitute satisfactory performance?

After consideration of the grwajecPresentation agdoup projeceport, andith reference to evidence showing the ability for
individual, in teams and in multidisciplinary environments, the lecturer will complete an assessment fortheosiudieate whether
has demonst r adivelubl, Teeam ahe MuttidiscipiyrfedVorking i n a mannern dth ad a tiiss fcaocnt soi
fisat i s fieacelleddIn gdditiorg the student is expected to obtain a minimum of 50% of the total mark allocation for the grouy
projecpresentation agtbup projergport beforeeing declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be required to resubmit apejese@port within the tinedetermine 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 OQutcomeENGINEERING MANAGEMENT

Where and how is this exit outcome assessed?

Studets are expected to demonstrate knowledge and understanding of engineering management principles and economic decis
making. Thgroup projecte por t should clearly show evidence of the stud
managenm principles and economic denisiking, using basic techniques from economics, business management and project
management in a multidiscipline environment as well as pewtaondethramalysis.

What constitute satisfactory performance?

After conderation of tlyggoup projentport, and with reference to evidence showing the ability to use basic techniques and knowledge
from economics, business management and project manabearenh engineering practice, the lecturer will complete an
assesme n t form to indicate whet her rEnginhderng Managemeéniti nh as maemaeams ttrh
consimetr esat ifis f a c tiexceleid ,In addiian tthe stlidant is expegtéd tooobtain a minimum of 50% of the total
mark allocation for gneup projectport before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?
The student will be requicecesubmit a revigamjecteport within the time as determine by the department. If the performance
requirements as stipulated above are not met, the student will be considered to have failed the course.

Issue Date: September 2015
Next Revision: September 2019
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Module Title CONTROL ENGINEERING

Code TECP3891

NQF Level 8

Contact Hours 3L + 1PSWeek

NQF Credits 12

Assessment Continuous 50%ssignments, 2 TesE)amination 50% (1 x 3 hour paper)
Prerequisite(s) TEGT3671 Engineering Mattiesrill

ContentsControl Systems BasicBundamentals of control Theory, applications of control systems, open andaiteditgloops.

of Physical System&aplace transform reyteansfer functions, poles and zeros, block diagrams redaicfiow, gigphs, state

variable models, conversion of transfer function to state spacsmdreigeency response representation, modelling of electrical
systemsControl System Analysisystem response (transient and steady state) usingriciosfer §ystem response (transient

and steady state) using state equations. System stability analysis using Routh's stability criterion, stabpitysiensaitnspac

frequency response parameters and stability analysis (phase magynagdiNyqarst criterion), steady state errors from transfer
function, steady state errors for state space represented systems, steady state errors from frequency ra&pofreen transfer func
frequency response, Root Locus Method, Analysis udioguRaoethodControl Systems Design and compensation
techniquesDesign using root locus (PID controllers), Design using frequency response (lead, lag and lead/lag compensators), de:
via state space, practical implementation of controllers/cempensator

Learning Outcome®n completing the course students should be able to:

1. Discuss different control theory terminologies.

2. Model basic electrical systems as a control systems or part of parts of control systems.

3. Analyse given electrical systems or msdastransfer functions, state space methods and frequency response methods, to
determine different characteristics required for control engineering.

4. Analyze and design controllers and compensators, using Root Locus methods, frequency respoetee sptoeds an
methods to meet set specifications.

5. Use engineeringftware for modelling, analysis and design of control systems

Contribution to Exit Level Outcome:
2 Application of Scientific and Engineering Knowledge (Course Outcomes 2, 3)
3 Engeering Design (Course Outcomes 4, 5)
5 Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 3, 5)

Issue Date: September 2015
Next Revision: September 2019
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Module Title COMPUTATIONAL METHODS IN POWER ENGINEERING

Cde TECE 3891

NQF Level 8

Contact Hours 3L + 2T or 1PS/Week

NQF Credits 12

Assessment Continuous 5@&ssignments, 2 Te&samination 50% (1 x 3 hour paper)
Prerequisite(s) TECE3731 Fundamental of Power Systems

Corequisite(s) (TECP3831 Protentdf Power Systems)

ContentElectric power system operation; development of models of transmission line components and networks; computer method
solving linear and nonlinear systems of network equations; operating problems in loadritbecccberliigpatch. Load flow

analysis§ classification of system variables and generaiioBu® $stem. Load flow solution usingS&#deisand Newton

Raphson methods. Comyattierd short circuit analysis of large systems; transientadyaistityvanvoltage calculations and power

system protectidtower system stability and methods of improvingfgtphdégipn of software tools in modeling and simulation of

power system networks (e.g.: CAD Electrical, MEP, DigiSilent, pd?%&$ Haoteer World and HéBetan Algorithm etc.).

Learning Outcome&n completing the course students should be able to:

1. Perform the power system analysis using software package.

2. Use system models for unsymmetrical fault analysis and load flow studies

3. Demonstrate knowledge of major engineering problems associated with building high pgaterrengimebongtisey are
solved.

4. Usea range of software tools to synthesize electrical power systems

Contribution to Exit Level Outcome:
1. Problem Sghg (Course Outcomes 1, 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3, 4)
5. Engineering Methods, Skills and Tools, Including Information Technology (Course Outcomes 1, 4)

ECN Exit Level Outcomes Assessed
2. APPLICATION OF SCIENTIFIC AND ENGINEERING KNOWLEDGE

Apply knowledge of mathematics, natural sciences, engineering fundamentals and an engineering specialty to solve comr
engineering problems.

Assessment Strategies

The assessment will constitatitiowing: At least 2 Assignments and at least 2 TestSa#aRakimination (1 x 3 hour paper)
makindg0%.To pass this course a student should obtain a minimum final mark of 50% and also meet the requirement of ECN exit |
outcome 2 assessegifollows:

Where and how is this exit outcome assessed?

Students are expectedemmonstrate competence to apply knowledge of mathematics, basic science and engineering sciences from fii
principles to solve engineering problems. A 3 hour eganepaaging in the use of mathematical, numerical analysis and statistical
knowledge and methods to bear on engineering problems; physical laws and knowledge of the physical worleas a foundation f
engineering sciences and the solution of engirdseims;techniques, principles and laws of engineering science at a fundamental
level and in at least one specialist area.

What constitute satisfactory performance?

After consideration the 3 hour exam paper, the student is expected to obtaibmuhimeitotaf mark allocation for exam paper
before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

If the performance regpaents as stipulated above are not met, the student will be allowed to take the supplementary exam, after whi
if the minimum competence is still not obtained, then the student is considered to have failed the course.

Issue Date: September 2015
Next Rvision: September 2019
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Module Title POWER SYSTEMS PROTECTION

Code TECP3831

NQF Level 8

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50%ssignments, 2 TestsExamination 50% (1 x 3 hour paper)
Prerequisite(s) TECE3791 Electric Circuit Analysis Il

ContentFaults and abnormal operating conditions, General philosophies of power system pofijectiors of power system
protection; Protective zones; primary awug lpactection; typical relay atuitddireaker connections; factors affecting the protection
system; classification of relays and their operating characteristics; circuit breakers; isolators; switdRglegrdnant fuses,
sources: current transformers; characteristics and perforofiaceeent transformers; voltage transformers; optical sensors
Protection schemesvercurrent protection; directional and distance protection; differentidppliotaiiizs of protective
schemes to power system equipménisbar protection; geior protection; transformer protection; transmission line protection;
motor protection; pilot prote&mmer system stability considerations, Load shedding, Reclosing, Digital (numerical) protection,
Distribution and protection systems.

Learning Oubmes:On completing this course, students should be able to:

1. lllustrate the operation of a modern electricity network, underdiata atehfult conditions, and the techniques used for
network analysis and design

2. Describe the principles of smgtelnid protection of power systems and components

3. Describe the protection equipment used in the switching and protection of electrical power systems,

4. Analyze theesponse of a power system to demand conditions and corrective measures for its control

Contibution to Exit Level Outcome:
1. Problem Solving (Course Outcomes 4)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 1, 2, 3)

Issue Date: September 2015
Next Revision: September 2019
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Module Title: MICROPROSSESSORS AND PR®IGRBLE LOGIC CONTROLLERS

Code TECP3851

NQF Level 8

Contact Hours 4L + 2T or 1PS/Week

NQF Credits 16

Assessment Continuous 50&ssignments, 2 TestsExamination 50% (1 x 3 hour paper)
Prerequisite(s) TETD3692 Digital Electronics

Cmtent: Microprocessors:history, types of microprocessors, microprocessors fabrication process, cost of microprocessors.
Microprocessor structures: registers, arithmetic and logic unit, control unit, internal bus. External busesuaddmssd bus, dat

bus, bus timing. Memory interfacing: memory map design, memory address decoder circuit. Input/output irgfeffading: port mappin
address decoder circuit. Clock generator circuits. Interrupt mechanism: interrupagkidni¢y jmemuptskable interrupt,

interrupt modes. Execution cycle and execution time of instructions. Program execution time calculation. fingbation of mnemo
machine codes.

PLCs:Definition of PLCs, need for the PLCs and principles of operation, Ladddrtdmglatsadvantages of PLC base system

over relay based system and Logic concepts, PLC Architecture: Processors, Power supply and Programing deride. Memory systen
I/O interactions. Digital /0O modules, Analogue 1/0 Modules Special Fdregigaiscdé@munication interface. PLC Programming:
Programming Languages, |IEC Standard. PLC based system programing and implementation. PLC system documentation, PLC P
Applications: data measurement and transducers, output devices, prosemsdcomirgdietnstallation andugtgrtocedures:

PLC statip and maintenance, PLC Selection.

Learning Outcome®n completing the course students should be able to:
1. Plan and implement Memory organization including static and dynamic semicpndptital enesnmagnetic  memory,
memory hierarchy and caches.

Design memory circuit for microprocessors.

Design input/output circuit for microprocessors.

Design interrupt generating circuit for microprocessor

Calculate exact execution time of programs.

Describe the architecture and principles of operation of PLCs
Demonstrate an understanding of IEC standard and languages
Describe the PLC programing techniques and languages

Design PLC Programs for PLC based control applications

10 Program and troublextive PLC based control systems

©COoNOUO MWD

Contribution to Exit Level Outcome:
1. Problem Solving (Course Outcomes 1, 10)
2. Application of Scientific and Engineering Knowledge (Course Outcomes 6, 7, 8)
3. Engineering Design (Course Outcomes 2, 3, 4, 9)
5. Engneering Methods, Skills and Tools, Including Information Technology (Course Outcomes 10)

Issue Date: September 2015
Next Revision: September 2019
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SEMESTER 2

Module Title: ELECTRICAL RESEARCH PROJECT

Code TECR892

NQF Level 8

Contact Hours 20 howg 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.

NQF Credits 30

Assessment Continuous 100%wo Seminar Presentati@d89( Final Oral Presentation of Research Report
(20%; Final Research Reiiitj]

Corequisite(s) TECR3792 Research Propa#ahird year modules

Content:A project of an investigation nature carried out either as an individual or as mentdeem ofnaadvirad research,
literature search, data collection, analysis and presentation. The presentation, in the form of a dissedainmfiide expected t
necessary technical information and to be in accordance with relevant codes of practice.

Leaning Outcomesdn completing the course students should be able to:

1. Demonstrate skills necessary to carry out a technological or engineering investigation.

2. Formulate and defend a core area project proposal, clearly identifying objectives, paposed sigtiifidahce of the
proposed project.

3. Independently acquire knowledge on previous solutions developed and/or presented by others in solving related problems
referencing such works.

4. Carry outesearch and present research findings in a cdnoisepeehensive report, clearly drawing reasonable conclusions
and suggestions for future work.

Contribution to Exit Level Outcome:

Investigations, Experiments and Data Analysis (Course Outcomes 1, 2)

Engineering Methods, Skills and Tools griofodimation Technology (Course Outcomes 3)
Professional and Technical Communication (Course Outcomes 5)

Sustainability and Impact of Engineering Activity (Course Outcomes 4)

Individual, Team & nruigtEipline Working (Course Outcomes 1, 6)

Independent Learning Ability (Course Outcomes 6)

©CoNo A

ECN Exit Level Outcomes Assessed:

4. INVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS

Demonstrate competence to formulate and conduct investigations and experiments.

5. ENGINEERING METHODS, SKILLS AND INGDUBING INFORMATION TECHNOLOGY

Demonstrate competence to use appropriate engineering methods, skills and tools, including those basedogyinformation technol
9. INDEPENDENT LEARNING ABILITY

Demonstrate competence to engage in independeririeaghingtleveloped learning skills.

Assessment Strategies

The assessment willLlB8% Continuownstituting of the following: one Seminar pres20%tidingl Oral Presentation of
Research Repd20%); Final Research Re@ii¥}]

To pass thiourse a student should obtain a minimum fioEB0f6eakd also meet the ECN exit level outconBasgbessed as
follows:

ECN Exit Level OutcodhelNVESTIGATIONS, EXPERIMENTS AND DATA ANALYSIS

Where and how is this exit outcome assessed?

Studaets are expectedd®emonstrate competence in the design and conductions of investigations anthexiieainnesésrch
report should contain the studentédés ability to welaan and c
analyze, interpret and derive information from data.

What constitute satisfactory performance?
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After consideration of the section of the final research report thatvéssigatiiths, Experiments and Data Analgisid with

reference to thenoling and conduction of the investigation and experiments as well as analysis, interpretation of results, the supervi
wi || compl ete an assessment form t o Iivestbations Exeriménts and Pata t he s
Andysisd i n a mannernotthatatiis f aa nfedalentr,readidsianiithe stiidant is expeytadl to @btain a

mi ni mum of 60% of the aver age s dwestigaiond Experiheats aatdAmalysise r s t o t
in the submitted final research report before being declared to have met the requirement of this competency satisfactorily.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will leguired to resubmit a revised research report within the time determined by the department. If the performanc
requirements as stipulated above are not met, the student will be considered to have failed the course.

ECN Exit Level OutcomeENGINEERING THEODS, SKILLS AND TOOLS, INCLUDING INFORMATION TECHNOLOGY

Where and how is this exit outcome assessed?

Students are expectedamonstrate competence in the use of appropriate engineerisilstidads]s, including those based

on information kemlogy The fi nal research report should show evidenc
computation, design, modeling, simulation and information handling; use computers, networks and information infrastructure
accessing, procesgs managing and storing information.

What constitute satisfactory performance?

After consideration of the section of the final research report that deals with engineering methods, skiisrEndhtatts) includ
technology, and with referertbe tese of computer, computer packages as well as computers networks and information infrastructures
for accessing, processing, managing and storing information, the supervisor will complete an assessmenthfartheo indicate whet

student has demonstrdt evi dence in AEngineering Methods, Skills and T
consinmetr edat iisf act or y 0lnadditom the stsufleat ¢stexpectedto obtain ainnimeure of 6086 ftthe average
scoes by the examiners to the section dealing withheAEnginee

submitted final research report before being declared to have met the requirement of this competency satisfactorily.
What streegy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will be required to resubmit a revised research report within the time determined by the depaanoent. If the perfo
requirements as stipulated abowetameet, the student will be considered to have failed the course.

ECN Exit Level Outcomd INDEPENDENT LEARNING ABILITY
Where and how is this exit outcome assessed?

Students are expectediémonstrate competence to engage in independent leaghinvgetfeeeloped learning skilisthe

course of the research project, students are supposed to show their ability to engage in independent Jéaveiogetirough well
learning skills and awarenesstofdae tools, techniques and new devepmangineering and technology as well as the need to
access, comprehend and apply knowledge acquired outside formal instruction and guidance from the supervisor.

What constitute satisfactory performance?

After consi der at i ochintlefcourse ofitdegasda@rsprojeat, dnd with defer@rice te evidetiae showing the ability
to keep abreast withtaigate tools, techniques and new developments in engineering and technology outside formal instruction, th
supervisor will complete aneas s ment form to indicate wh e tindependenthiearnisgt udent
Abilid i n a mannernotthatatii s f aacntiicaledtTleedupeaiisdr wilf be expectedytadgive examples

of cases where gtedent demonstrated independent learning skills in the course of the research project.

What strategy is to be followed in case where this exit outcome is not satisfactorily attained?

The student will be required to resubmit a revised researcheefpapt italépendently learned components, within the time
determined by the department. If the performance requirements as stipulated above are not met, the studemhenié be considered
failed the course.

Issue Date: September 2015
Next Revision: September 2019
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