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Linear Systems and Control
Engineering Experimentation
Mechanics of Solids 2
Mechanical Design 2
Engineering Mechanics 3

Professional Engineering

3
3
6
6
6
3
3
6
3
3
3
3
6

e N N N N N N N N

WUIYAR
WUBAR
MUBAR
AUIYAR
WUIYAR
MUBAR
WUBAR
AUIYAR
WUBAN
MUBAN
WUIAR
WUILAR

NUILAR

MUBAR
AR
nwhe
nwhe
UARN
MUBAR
MIBAR
MUBAR
MUBAR

NUILAR

15



MMAN4010
MMAN4020
MTRN3020
MTRN3100
MTRN3200
MTRN3500
MTRN4010
MTRN4230
AERO3110
AERO3200
AERO3410
AERO3630
AERO3650
AERO4110
AERO4120

T2EMEN
T25TAE
T2SSYE
T2EE30
T20GDE
T2THEE
T2STLE
T2MATE
T2ERWO
T2EE4AM
T2ELTE
T2DYNE
T31MPE
T31IMTE
T31MSE
T31EIE

Thesis A
Thesis B
Modelling and Control of Mechatronic System
Robot Design
Elements of Mechatronics System
Computing Applications in Mechatronic System
Advanced Autonomous Systems
Robotics
Aerospace Design
Aerospace Systems and Avionics
Aerospace Structures
Aerodynamics
Aero Propulsion and Experimentation
Aerospace Design Project A
Aerospace Design Project B
2.2.2.3) 3¥a0N ) UN1INe1dY KU LEUVEN
Electromagnetism
Statistics

Signals and Systems

Engineering Experience 3 : Computer-Based Control

Objected-Oriented Programming and Databases
Thermodynamics

Strength of Materials

Technology of Materials

Society, Technoloyy and Engineering

Engineering Experience 4 — Electromechanical Engineering

Electrical Engineering
Dynamics of Rigid Bodies
Machine Parts
Manufacturing Technology
Material Selection

Electrical Installations

e N N e Y S e N N e Y N N N

N N P A WO W N N O DN OO O WO O N O

WUYAR
WUBAR
MUBAR
WUIYAR
WUIYAR
WUBAN
MUBAN
WUIYAR
WUIYAR
MUBAN
WUBAR
WUIYAR
WUILAR
MUBAN

NUILAR

WUBAN
WUBAR
AR
AR
nYhe
nwhe
MUBAR
AR
nwhe
nwhe
MUBAR
MUBAR
AR
nYhe
MUBAR

NUILAR

16



T31HTE Heat Transfer

T31EM5 Engineering Experience 5 — Electromechanical Engineering
T31CIE Components of Industrial Automation

T31CTE Control Theory

T31MCD Mechanical Design
T31ELM Electrical Machines
T31EIA Aspects of Industrial Automation

3) AYndands

6

WUYAR
WUBAR
MUBAN
WUYAR
WUIYAR

NUILAR

N WO LW N WO A DN

NUILAR

Mu2enm
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dentaskluaenin 6 nuaeha
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4.3.2.3 LEASLNUNITAN

WAUNNSANEIEIUN 1 1 AN INY1AEFIIUANERNT

Unsanun 1

aMaseuil 1 nuwhn
172.100  938555UdMSUIAINT 0
A.111 Lma@é’mﬁugm 3
MN.100  AFINIAINTTY 3
M.133  Wanddmsuiming 1 3
AFL101  NISAR 81U LazlTyuagneinasaeg 3
123 iadiugu 3
w173 UiiRnisediiugiu 1
a9.105  Vinwgn1sdeaInen1vdangy 3
291101 welladansaunmadtelnlidecd 1
393 20
aMadeudi 2 el
All2  snededeTIeiLaTLAaRdaUTENd 3
M.134  Wanddusuieng 2 3
w185 UfURmsaAndlY 1
19.202  NAFENTIAINTTY — ADAYANEAS 3
19121 JaRifnssu 1 3
m101  msdeulusunsureuiinmesidodu 3
d9.295 NS UINIYINIShasinwefine 1 3
15.143  uywdrivdaandon 3
393 22
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UnsAnen 2

maseudi 1 N8R
A214  AUNISNOUNS 3
200 nsdpuLuULeSeIna 2
N.210  namERTIan 3
MN.220 NAAERSIAINIIY — NAANERS 3
19.250 NSIUIDNIINER 3
20252 UitRimandesdiefiugiunisimnssuuarnsldau 1
19.261  @nRIAINTTU 3
W.207  #ugndmnslidh 3
574 21
maseudi 2 N8R
MN.230  waranimnudeulou 3
N.240  naf1@nsvedivia 3
310 MIBDNLULASDINE 1 3
172.200  AdaAansUsrenalun1suAdymnidifinssy 3
p1.201  A1seenLULINRshInanazlulasAeulnsalass 3
W.203  UFTRNmsAmnssuliiidesdy 1
15.100  warlesdunisastianndeymnn 3
@106 Andzgiuazwaliutn 3
574 22
Ynsdnundi 3
maeud 1 TVeRRL
25.101  AsManRunsRudiennutuaddunississin (e-learning) 3
MN322  msduaniiowdana 3
574 6
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BHUNISANEEIUN 2 a1 WnnInenasluninusiuiie

Un1sanun 3

mMaeud 1 AVelRnla
XXXXX 3@nwiialy 3
XXXXX 2w aen 9
574 12
madeud 2 Ve RRL
XXXXX  Jguden 15
574 15
YnsAnudi 4
maeud 1 TVeRRL
XXXXX 2w naen 15
574 15
maeud 2 nuenn
XXXXX  Jguden 9
XXXXX v aenids 6
374 15
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4.3.2.4 AN95UEIINIVT
1. 3wdneiialy ar wInendesssuAans
numAMIIulanuazdeau
1E1.106 AgEuaE ANt 3 (3-0-6)
CIS106 Leadership and Influence

afeamefuramiunsasuulasiiandyy WamnanuamnsalunsuuasTiuusiiy
mMmausiy mMsaetusiing uaznsaaiBanagns Wilamsuiluamefifanudauds

Create leadership for major change. Develop abilities to lead and influence

through collaboration, coalition building, thinking strategically and conflict.

mnﬂqw'%&wuazﬁnwzms?iami
#9.105 ﬁﬂwzmiﬁamiﬂmqmmé’aﬂqw 3 (3-0-6)
EL105 English Communication Skills

fimuvinwennsaearsnienwsanguiunsils wa 61u wazidou Bnnsldnrudidn
uaz druuluuiunmadvinisuazdenu

Development of English communication skills, including listening, speaking, reading

and writing. Practice of language, vocabulary and expressions used in academic and social

contexts.

AFL101  NI1SAR 81U LazlUausg 19iiiasagu 3 (3-0-6)

LAS101 Critical Thinking, Reading, and Writing
WﬁumﬁﬂwmiﬁmaEJNﬁ%mmzy,mcimmiéigaﬁﬁmm AITIATIZR NITAUATIZH LazNIT

Uspiiudn Wauinwgnisenuiioduansedidny Whlagasjoning auad aunfgiu ndngiu

atvayu nsldwaraniilugdoasuvesnudsu Wauvinwensileunaniniuaniiuedll

Y 9

Y

wanakaznsITsudinms andienenanuin wazideslstoyainiuyumewomuies siuds
ausaddwanguwasteyaunltlunisasiassanudsulaegiaiussangam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. ~ Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from

various sources, using effective presentation techniques.
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RUINAUAAIENT INBFERIUAZINALULAE
W.123 nfifiugu 3 (3-0-6)
SC123 Fundamental Chemistry
lassainsernay USunuansduius Wuseiedl audfsngsieuniinwasunsuddu wia
YDunAILaTEITaTa1Y Vouls ganadl saunamans aunaaiivaznsn-ua il wnlidunsd
Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, Thermochemistry, Chemical

Kinetics, Chemical Equilibrium and Acid and Base and Electrochemistry.

W.101 M3pulusnsumsuimesilonu 3 (3-0-6)
CN101 Introduction to Computer Programming
ANNITNUIUABLAINDT BeAUTENBUABLTIMBSNITYINIUTIN U SALISUAT RIS
= a s =2 = a L3
NMIREUIUTLATUAIBIABUNILADS N1SHNHUNSIREULUTLATUADUNILADS
Computer Concepts, computer components: Hardware and software interaction,

Computer programming : Programing practices.

15.143 wyudfudanndon 3 (3-0-6)
TU143 Man and Environment

fugrudusruuinasssunfkerayudainety fndnsthssdiall Ujduitusseninadeay
uywduardwindouvedlan sruienansenuvesingimansuazmaluladiiidoussinsuywd
FEUUHNASITUYF ANUNAINNAIENITINN Uadie mim?{sjuwaaaquﬁmmﬁ VLY aNoY
YUAIURTIY LaviuNUR

Fundamentals of natural and man-made ecosystem, biogeochemical cycles,
interaction between human society and global environment. Topics include the impacts of

science and technology on human population, natural ecosystems, biodiversity, pollution,

climate change, solid and hazardous waste and disaster

NUINFUNTUALTINYELYIIBUIAR
15.101 ﬂ'ﬁ’J'NLLNUﬂ']iLEULﬂIE]ﬂ’]ﬁﬂﬁu@ﬂuﬂqﬁﬁqiﬂ%w 3 (3-0-6)
DE101 Financial planning for economic stability in life

msdathmneymansiu MERUlAyAnasITHIM ﬂamué"}imtﬁm%w UNANNITIINUIN

nsRudyanatiteaianulens suusenauludmenisaienels niseeu mslddglunisaiss
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P uazn13amu sunskugiidunindnisamuuszinnedie nieuvannisiiaseiiienly

URDTY

[l
£99)

How to set financial goal, Personal Income Tax, Provident fund, Principles of
personal financial planning for wealth including revenue generating, saving, living expense,
and investment, Introduction of various investment assets with analytical principles for

practice.

d9.295 MWISINUTIYINIThASTInwefnw 1 3 (3-0-6)
EL295 Academic English and Study Skills 1
nsfnuinvzavSinguIirinistunanin simuinuedsludenisinunda
N5 mi‘?]ﬂﬂaqmémi’dm mMsdeudannumadnmsivanans warnsiauenanIsane
Study of academic English skills at an intermediate level. Development of skills
required for academic study. Practice of reading strategies, writing different types of

academic texts, and presenting results.

NUINNTITUINTFIANLAZNISITEUIAIINNSTUUR
115.100 walasiunisasilowntyn 3 (3-0-6)
TU100 Civic Engagement
Ugniladndniin unum uagnihiinnuiuiiagouvesmsiluaundnifvesdannlugius
walllodlan HIuNsTUIUNIIAINTIATETS WU N15UTTeN8 NMseAUTIensdfnwaeg geududu
Taethdnwazdosdnilasenssased WeliiAnnsius vieRnnsudsuutas Tudssiiudiauls
Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of

various case studies and field study outings. Students are required to organise a campaign

to raise awareness or bring about change in an area of their interest.

2. seAmAneialy s umInendeluanasiuiie
edrAnwnlUdnaou o aminerdousuonfuey
H61RES Introduction to Renewable and Sustainable Energy Sources 3 #i3gfia

This module provides an introduction to renewable and sustainable energy
sources. It covers the variuos types of renewable energy and the resources available. It
explains the physical principles of variuos types of energy conversion and storage, in
relation to electrical power generation. It includes; wind power, solar power including PV
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cell characteristics, hydro power, electrical energy storage including batteries, thermal
power sources — e.g.geothermal, biomass. It also cover environmental issues such as energy
balance and life-cyvle analysis and gives an overview of the limitations and potential

contribution of the various technologies to the electrical supply network.

H63BPE Business Planning for Engineers 3 Mg

This module introduces a diverse set of topics that a graduate engineer is
likely to encounter upon entering employment. This will equip them with the knowledge
to be able to write and assess rudimentary business plans and make informed decisions
about product and business development. It includes various models, tools and concepts
that are common within the business community including: Belbin’s model of team
formation, the appropriate use of PEST and SWOT analysis, the basics of marketing, the
product life cycle, technology audits, sources of finance, intellectual property, ethics and
product design. The generation of an idea for a new product and its development into a
Business Plan serves as both the primary means of assessment and a way of discussing the

above topics in @ meaningful context.

MM2MN 1 Management Studies 1 3 wiwhn

This module introduces students to modern management methods relevant
to the running of a company. Topics include an introduction to basic economics, the
essential requirements and aims of a business, preparing a business plan, accounting, the
interpretation of accounts, programme management, the essentials of “lean” manufacture

and the management of innovation.

MM3MN2 Management Studies 2 3 YA
This is a compulsory module for Mechanical Engineering students. Students
from other courses and faculties, seeking a good understanding of a wide range of

management topics, will find this module to be useful.

N11440 Entrepreneurship and Business 3 NN
The course presents a formal analysis of entrepreneurship in theory and

practice leading on to a consideration of creativity and business concept generation. The
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course concludes with the practical application of these theories and concepts in business

planning and business concept presentation.

BUSI2015 Introduction to Marketing A 3 YR
Lecture topics include:

What is Marketing?

Strategic Marketing Planning

Buyer Behaviour

Marketing Research

Segmentation, Targeting and Positioning
Managing Products

Pricing

Marketing Channels

Marketing Communications

Services Marketing

N12814 Introduction to Business Operations 3 N8N

The scope and importance of operations management in both service and
manufacturing businesses. [T and Knowledge management to support operations.
Competitive operations; strategies for success in manufacturing operations, the links with
other business functions. Planning the provision; forecasting and planning, including
location and layout of facilities, in the context of the globalised economy, and
infrastructure development. Managing the supply chain; competitive advantage through the
supply chain, models of the extended and virtual enterprise. Logistics and distribution
issues. Timely provision of products and services; methods and techniques used to
schedule and control business and manufacturing operations, including inventory and
materials management. Achieving quality and freedom from waste; quality management,
improvement techniques, cultural issues, measurement of quality performance, service

quality. The content will be explored using a variety of management games.
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N12412 Marketing Management 3 e

This module is designed to focus on the strategic and operational aspects of
marketing management. It will examine: understanding the marketing concept; the role of
marketing within business and its contribution to business performance and enhancing
value; developing marketing strategy; segmentation, targeting and positioning; managing the

marketing mix; and planning and implementation.

N11413 Introduction to Management Accounting 3 YR
This module will introduce students to the use of accounting information for

managerial planning, decision-making, and control within an organisation.

N12403 Financial Management 3 YR
The module will introduce students to the corporate investment and financing

decision as well as the interaction between the investment and financing decision.

MECH2004 Management and Professional studies 3 BUEAR

This module introduces students to modern management methods relevant to
the running of a company. Topics include an introduction to basic economics, the essential
requirements and aims of a business, preparing a business plan, accounting, the
interpretation of accounts, programme management, the essentials of lean manufacture

and the management of innovation.

BUSI2047 Supply chain and Operations Planning 3 e

. Supply chain fundamentals

. An introduction to supply chain planning processes and the need for them

. Planning processes and methods including: forecasting, aggregate planning, MRP,

Capacity Management, Theory of constraints (TOC), JIT (kanban), inventory management,
IS/IT support for planning, ERP systems

. Planning through the supply chain - examining the challenges in different contexts.
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G53MLE Machine Learning 6 ¥UBAA
Providing you with an introduction to machine learning, pattern recognition,
and data mining techniques, this module will enable you to consider both systems which
are able to develop their own rules from trial-and-error experience to solve problems, as
well as systems that find patterns in data without any supervision. In the latter case, data
mining techniques will make generation of new knowledge possible, including very big data
sets. This is now fashionably termed 'big data' science. You'll cover a range of topics
including: machine learning foundations; pattern recognition foundations; artificial neural
networks; deep learning; applications of machine learning; data mining techniques and
evaluating hypotheses. You'll spend around six hours each week in lectures and computer

classes for this module.

HGAMPD Mathematical Techniques in Partial Differential 3 yaein
Equations for Engineers
This course provides a variety of analytic techniques for solving partial differential
equations. Topics include:
» Characteristic methods;
« Separation of variables;
« Transform methods (Fourier and Laplace);
« Similarity methods;

» D’Alembert’s solution and Duhamel’s principle.

MMME3070 Introduction to Automotive Technology 3 NUEAA

For each of the following subject areas, the historical evolution of design of the
component is considered with regard to the influences of performance optimisation, cost,
and legislative requirements:
« Engine (i.c. types and development trends, fuel economy and emissions, alternative and
hybrid powertrains)
« Transmission (manual and auto gearbox, differential, 2- and 4WD systems)
« Body/chassis (skeletal and unitary constructions, crashworthiness, aerodynamics)
« Control systems (steering and linkage, braking inc. ABS and traction/stability control)

« Suspension (arrangements, handling/dynamics)
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MMME3049  Engineering Management 2 6 NUBAR

This module introduces students to concepts and methods relevant to
engineering management, with an emphasis on the commercial engineering context. Topics
include introductions to the following: impact of digitisation and automation, operations
planning and control, operations management, financial planning, financial accounting,
financial analysis, innovation and new technology, quality management, marketing, new
business formation, business models, the lean organisation, management of people, and

the foundations of contract Law.

MECH2001 Design, Manufacture and Project 6 iwhn

This is a continuation module about Mechanical Design Principles and Methods.
The methodology available for design is described and further machine elements are
introduced and analysed.

Practical experience of the design process is obtained through design

assignments and a group design-and-make project.
Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine

whether students satisfy progression requirements.

MECH2002  Dynamics and Control 6 iwhn

Dynamics: Rigid body kinematics and dynamics in planar motion, planar
mechanisms, velocity and acceleration diagrams.

Structural vibration: Free and forced vibration of damped single degree of freedom
structures, vibration isolation, free vibration of multi-degree of freedom structures,
experimental modal analysis, shaft whirl and beam vibration.

Control: Representation and analysis of simple control systems, PID control,
stability of feedback systems.

Re-assessment
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Students who fail this module overall and are required to complete a re-
assessment will be re-assessed by exam. The re-assessment exam mark alone will be used

to determine whether students satisfy progression requirements.

MECH2010  Mechanics of Solid 3 e
Analysis methods applicable to engineering design including:
« combined loading
» vyield criteria
+ elastic-plastic deformations
« deflection of beams
« strain energy methods
« asymmetrical bending
+ thick-walled cylinders
» shear stresses in beams
« thermal stress and strain
+ elastic instability (buckling)
« fatigue and fracture
« finite element analysis
Case studies are presented to relate topics covered in the module to actual
design situations. Practical application is taught through laboratory and design exercises.
Re-assessment
Students who fail this module overall and are required to complete a re-
assessment will be re-assessed by exam. The re-assessment exam mark alone will be used

to determine whether students satisfy progression requirements

MMME3057  Aerospace Manufacturing Technology 3 Mg

This module covers:

Basic airframe structure. Airframe component manufacturing techniques. Joining
techniques. Assembly technology. Composite structures. Jigless assembly and automated

manufacture.
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Basic aero-engine structure. Geometry and material constraints. Manufacturing
processes: forging, casting, welding & joining techniques, special processes, small and non-
round hole manufacture.

Certification, verification inspection and quality control.

Re-assessment

Students who fail this module overall and are required to complete a re-

assessment will be re-assessed by exam. The re-assessment exam mark alone will be used

to determine whether students satisfy progression requirements.

MMME3085 Computer Engineering and Mechatronics 6 e

The module will introduce computer hardware and software engineering, with
particular application to mechatronics. The module will cover the following topics: System
design; programming languages and compilers; programming; types of signals; linking
programming and hardware via simple interfacing; sequences and state machines; data
conversion; aspects of software engineering including procedural and object-oriented
design and version control; sensors and actuators; real time computing and the
programming of microprocessors.
Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine

whether students satisfy progression requirements.

MMME3068  Introduction to Aerospace Technology 3 NUEAA

The aim of this module is to introduce most of the main fields within Aerospace
technology such that students understand the basics and are equipped to understand
‘what there is to know' in this field. The main topics covered are:
Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine
whether students satisfy progression requirements.

+ A brief history of aircraft

+ Aerodynamics
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« An introduction to Aircraft Propulsion

« An introduction to Flight dynamics

« An introduction to aerospace materials and structures
+ A brief overview of Astronauts and Space

A brief introduction to Rotorcraft

 Airworthiness

» An introduction to Avionics

+ Future developments in aircraft

MMME3071  Introduction to Transport Materials 3 NN
« Overview/revision of materials classes and properties, and component failure modes.
« Strengths and weaknesses of:
Metallic alloys,
Moulded polymers,
Composites
+ Introduction to processing-property relationships essential to understanding the
interactions between manufacturing route and component performance.
« Service conditions and property requirements for materials used in:
Automotive vehicle shells,
Automotive engines and transmissions,
Airframes,
Landing gear,
Gas turbines
+ Effects of service conditions on materials behaviour, e.g.
Effects of temperature on creep, Fatigue and oxidation of turbine blades,
Effects of corrosion on fatigue life
Selection of materials for weight efficiency etc.
+ Reliability of materials.
 Surface engineering techniques:
Effects on residual stresses,
Effects on fatigue,

Effects on environmental degradation
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Overview of areas of current research relating to transport materials.

MECH2003 Thermodynamic & Fluid Mechanic 2 6 NUBAR

An intermediate module in thermodynamics and fluid mechanics applicable to a
wide range of engineering practice, including

» basic equations for thermo-fluid flows

« laminar and turbulent boundary layers

» heat exchangers

« thermal mixtures and combustion

« dimensional analysis and similarity

« condensable vapour cycles

« compressible flow

s pumps and compressors

» heat transfer

- refrigeration and air conditioning
Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine

whether students satisfy progression requirements.

MMME3054  Fiber Reinforced Composites Engineering 3 g

An introductory module on the design, manufacture and performance of fiber-
reinforced composite materials. Constituent materials including fibers, resins and additives
are described. Processing techniques and the relationships between process and design are
highlichted. Design methodologies and computer-aided engineering techniques are
demonstrated for component design. Case studies from a variety of industries including
automotive and aerospace are presented.
Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine

whether students satisfy progression requirements
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oAU dnaeu o wninendouwisdievined
GENC6007 Marketing in Today's Society 4 Rene
Marketing plays an important role in today’s society. Yet most people are

only vaguely aware of just what marketing is. This course sets out to give you a better
understanding of the basic concepts of marketing, how consumers such as yourself make
decisions, how organisations make sense of their markets and what choices organizations
make about the delivery of products and services in order to meet the needs of their
customers.

The course is designed to give you a contemporary view of marketing by exploring
current issues such as marketing to children and the impact of the internet, and by drawing
on examples from a range of different organisations; Fast Moving Consumer Goods (FMCG),

government through to charities i.e. Not for Profit Organisations (NFP).

GENL0230 Law in the Information Age 2 wiwie

This course will give students an overview of the operation of new media and
communications services under Australian law, examining both the legal requirements and
the policy reasoning behind the way in which media and communications are regulated. It
will cover five broad areas:
1.How laws are made, changed, interpreted and enforced, with cybercrime among the
examples
2.Laws governing licensing, ownership and control of telecommunications,
radiocommunications and broadcasting enterprises, and whether these laws are
appropriate and effective to deal with new technologies and services;
3.Electronic commerce and what it means for business, consumers and the community;
4 Restrictions on media and online content, including classification and censorship, and
regulation of content; and
5.Protecting intellectual property and reputation, covering copyright, trademarks, and

defamation.

GENC7003 Managing Your Business 4 8NN
Business management is the science of managing scarce resources, change and
competitive forces in deregulated environment. Within this context the law has emerged as

a key player in helping, guiding and prohibiting the behaviour of managers in small to
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medium businesses. The course examines the regime of laws and regulations, institutions
and authorities that govern the function and performance of management in small and
large business entities in Australia and internationally. The topics covered include: rights
and obligations attached to property; dealing with suppliers, employees and
subcontractors; developing legal financial models and business plans and undertaking legal
and compliance audits and continuing governance reviews that provide focus to the
business entities. The course will provide a substantial range of analytical research and
practical skills to empower students to undertake the responsibilities of the contemporary

manager.

GENTO708 International Governance in the Twenty-First Century 4 e
Examines key global issues confronting us as world citizens today, such as
managing or eliminating nuclear weapons, restricting greenhouse gas emissions, and
combatting international terrorism. Explores the mechanisms of global governance through
which such issues may be addressed. We skim through the history of international
governance, and the growth of international law and international organizations up to the
present, with particular attention to the European Union. We then look forward to future
developments in the coming century, including possible regional organizations in the Asia-

Pacific, and the slow evolution of a world federation.

GENC7002 Getting Into Business 4 B8R

This course examines how to set up, manage and develop a business within the
limits of the law. The law regulates and provides protection and value to every aspect of
the business and its activities. In a step by step method, using case studies, students will
be exposed to the ideas and concepts which make up the ingredients of a successful
business. Identifying the business opportunity; developing the concept; setting up the
vehicle to conduct the business, securing premises; equipment and employees; dealing
with creditors, suppliers customers and the government; and protecting the assets of the

business are all covered in this course.

34



GENC6004 Introduction to Corporate Risk Management 4 wU8ne
This course provides students with an overview of corporate risk management that
includes classifying, measuring and managing various types of risks. Topics include financial

risk, operational risk, technological risk, sovereign risk, environmental risk, legal risk.

edvAnuhlufidnaeu o unIvends KU LEUVEN
T2MANE Management Il: Marketing and Financial Management / Management Game

2 mehin
Learning outcomes
- K1: Basic scientific-disciplinary knowledge and comprehension
- 11: Problem analysis and solving
- 15: Entrepreneurship
- P1: To operationalize
- G1: Information gathering and processing
- G2: Communication with engineers and non-engineers
Lecture "Marketing and Financial Management"
A lot of freshly graduated engineers get a job in enterprises or consulting companies.
Marketing plays an essential role here. As a consequence, it is of primary importance that
engineers have a good insight into the basics of Marketing Management. The main objective
of the Financial Management part is to give the student the necessary insights into the
most important topics of financial management, and this to such an extent that he/she can
understand and interpret financial information and make the appropriate decisions and
management reports in his/her function as an engineer.
Learning experience "Management Game"

The Management Game tries to give the students on the one hand an insight
into the different functional domains of a company and on the other hand how these are
linked to each other.

Soon there will be an english version of the course goals.

A lot of freshly eraduated engineers get a job in enterprises or consulting companies.
Marketing plays an essential role here. As a consequence, it is of primary importance that
engineers have a good insight into the basics of Marketing Management. The main objective

of the Financial Management part is to give the student the necessary insights into the
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most important topics of financial management, and this to such an extent that he/she can
understand and interpret financial information and make the appropriate decisions and

management reports in his/her function as an engineer.

T3MGME Management Ill: Operations and Project Management 2 %iagfin

Learning outcomes:

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- 13: Application-oriented research

- |4: Ethical behavior

- G1: Information gathering and processing

- G2: Communication with engineers and non-engineers

- G3: Critical thinking

- G4: Working in a team in different roles

- G5: Professionalism

Explanation:

At the end of the course, the aim is to enable the students

- to reflect a critical attitude towards the knowledge and the importance of operations
management in solving both business and engineering related problems. (K1,G1,G2, G3,G4)
- to develop knowledge on construction and improvement layout methods, to apply
different layout techniques in designing a new layout, to develop research oriented
thinking on the kinds of layouts necessary in different scenarios of production and service
businesses. (K1,13,G1,G2,G3,G4)

- to develop insights into the methodological and theoretical foundations on operations
scheduling problems, the ability to apply different operations scheduling techniques in
solving different kinds of scheduling related problems. To apply line balancing techniques
in balancing a production line. (K1, 11,13, G1,G2,G3,G4)

- to identify and define different investment analysis methods for different investment
situations both in manufacturing and in general. To apply the investment analysis
techniques for any investment proposal and assess their operational and financial viability.

(K1, 11, G1,G2,G3,G4)
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- to identify and apply necessary analytical techniques such as CPM and PERT that help to
design, manage and control any project in terms of completion time and the associated
costs. (K1, I1, G1,G2,G3,G4)

- to identify the research importance of supply chain management and its application in
the management of materials such as raw materials, work in process inventory and
finished good with respect to their costs and service to the customers. (K1, 11, G1,G2,G3,G4)
- to acquire knowledge on theories behind managing inventory problems, to apply
inventory management techniques both for goods having certain demand and uncertain
demand. (K1, I1, G1,G2,G3,G4)

- to develop and design different production planning techniques such as MRP and JIT for
different materials, given their demand characteristics. To reflect on MRP and JIT
developments in software packages such as ERP and their inventory management

principles in managing materials in real life. (K1, 11, 13, G1,G2,G3,G4)

T2COME  Communication lI: Scientific Writing / Intercultural Communication 2 wihwhn
Learning outcomes:

(G2) Communication with engineers and non-engineers

(G3) Critical thinking

(G5) Professionalism

(11) Problem analysis and solving

(14) Ethical behavior

Explanation:

Communication Il is comprised of two subcourses (OLA's)

The premise behind the first course is that a first-rate engineer should be able to make his

scientific insights and technological knowledge easily accessible to different sorts of

audiences. Specifically, such an engineer should be able to do so in different sorts of

texts, even for readers who have little or no scientific or technological background. Such a

communicative context requires that the engineer adapt the mode of expression to the

expectations of his or her audience, to the sort of text that is called for, and to the

circumstances in which the text (verbal or written) is produced and delivered.

In order to develop this area of competence, the course Scientific Writing aims to do the

following:
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1) Ensure that students understand the process of scientific writing in detail, as well as
giving them experience in its undertaking; (G2, 14)

2) Enable students to pose scientific and technological problems and to propose
hypotheses, methodological approaches, and designs in function of the latter (14, G3), in a
logical and well-structured format (G2, G3), in accurate and perspicuous language (G2).

3) Teach students how to communicate with regard to science and technology, with
particular attention given to appropriate and well-researched references to secondary
literature and related research publications (G1, G3), and the adaptation of the scientific-
technological content to prospective audiences (14, G3)

In the second course of Communication Il, namely Intercultural Communication, the aims
are the following:

(1) Making students sensitive to cultures and their various forms, roles, and meanings and
making them aware of the sources for these different functions of culture, such that they
themselves can judge how best to interact with individuals sharing various cultures and
how best to institute flourishing intercultural interaction (G2, G3, 11, G4, G5).

(2) Teaching students to observe important cultural phenomena so that they are able to
communicate and cooperate successfully with persons belonging to and sharing various
other cultures (G2, G3, I1, G4, G5)

(3) Allowing students to gain experience in how they have to prepare for living and working
in a multicultural environment. (G2, G3, I1, G4, G5)

This course will contribute to your effectiveness in personal intercultural communication as
well as to your professional growth as an engineer in a diverse and g¢lobalizing
environment. We aim to bring you to an Intermediate Level of intercultural competence as
defined in the INCA Framework and the Global People Competency Framework. To this
end, you will engage in a variety of investigative assignments and communication activities
where you will be challenged to prepare and reflect as (prospective) exchange students, in
line with [EREST, an ongoing EU research project on student mobility and intercultural
learning objectives and preparedness. You will be expected to demonstrate English
proficiency at a Strong Threshold Level (B2) in accordance with the Common European

Framework of Reference (CEFR).
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T3COME Communication Ill: Negotiation and Meeting Skills / Persuasion 2 B8R
Negotiation & Meeting Skills

You are able to prepare and to conduct effective, amicable and efficient
negotiations. You have gained an insight into the method of 'principled negotiation' and
you are able to apply these principles in case analyses and in simulations. You have
sufficient assertiveness to communicate adequately in a variety of negotiation situations.
(11, G1, G2, G3, G5)
You are able to apply all of the abovementioned communication techniques at the
Vantage level (B2+) as defined by the Common European Framework of Reference for
Languages. This means that you: "Can understand the main ideas of complex text on both
concrete and abstract topics, including technical discussions in his/her field of
specialization. Can interact with a degree of fluency and spontaneity that makes regular
interaction with native speakers quite possible without strain for either party. Can formulate
ideas and opinions with precision and relate his/her contribution skillfully to those of other
speakers. Can produce clear, detailed text on a wide range of subjects and explain a
viewpoint on a topical issue giving the advantages and disadvantages of various options."
(G1, G2)
Persuasion
You are able to distinguish different types of customers and to offer them corresponding
products or services (K1, I1, G1, G2, G5).
You are able to approach a customer in a personal and customer-focused way in the two
following sales situations, and conduct a structured sales conversation: (a) 'vente ajustée’,
where the customer experiences a need and takes the initiative to contact a seller; and (b)
'vente persuasive', where the seller looks for a potential customer and convinces him that
the offered product or service satisfies a need of which the customer was not aware. (K1,
11, G1, G2, G5)
You can perform these activities as an 'independent user' on the Threshold level (B1 +), as
it was defined in the Common European Framework of Reference for Languages. Regarding
to understanding, this means the following: "Can understand the main points of clear
standard input on familiar matters regularly encountered in work, school, leisure, etc. Can
deal with most situations likely to arise whilst travelling in an area where the language is

spoken. Can produce simple connected texts on topics which are familiar or of personal
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interest. Can describe experiences and events, dreams, hopes and ambitions and briefly
give reasons and explanations for opinions and plans. Can narrate a story or relate the plot
of a book or film and describe my reactions. Can deal with most situations likely to arise
whilst traveling in an area where the given language is spoken . | can enter unprepared into
conversation on topics that are familiar, or that have my personal interest or that concern

everyday life (e.g. family, hobbies, work, travel and current happenings)." (G1, G2)

AO7TM9A Religions 2 B8R
This course fits into the vision of Group T that engineers have a higher purpose: to
develop people and to improve conditions for humankind. In order to reach this goal
students need to have a holistic vision on engineering and they have to become aware of
the interplay between technology and society. Moreover, the engineer of the future will be
situated in a globalised world in which he/she will have to live, work and interact with
people of many different cultures and religious traditions. Religions have a major impact on
how people feel and behave and on what they consider important in their lives. As such, it
is also an important factor in how they will respond to new technologies. Moreover,
technology as such raises important religious and spiritual issues. This course on Religions
wishes to help students in engineering technology understand the impact of religions on
the daily life of people and their willingness to adopt new technologies. It also wishes to
confront them with a plurality of religious perspectives on science, technology and
sustainability, and show them how technology challenges religion. Furthermore, the course
also intends to help students clarify their own stance vis-a-vis religion and how religious
traditions may inspire them in deepening and formulating their call as engineers in the
society of the future.
Learning Outcomes:
G2: Communication with engineers and non-engineers
G3: Critical thinking
Aims:
Students are able to indicate the core elements of a number of the major religions, with a
special focus on those elements that will be important for their future interaction with

adherents of these religions (G3)
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Students are able to assess how religious views and sensibilities may impact the adoption
and success of new technologies (G3)

Students are able to tell about the diversity of views and perspectives on science,
technology and sustainability that exist among and within the religions (G3)

Students are able to identify religious and spiritual issues raised by technology, to explain
how technology challenges the religions and to formulate answers to the question of what
religion in dialogue with technology teach us about what it means to be human (G3)
Students are able to reflect on religious and spiritual issues in the context of their field of
study, they are able to take a stance on these matters in a substantiated way, and to enter
into dialogue with fellow students on them (G2, G3)

Students are able to explain how they are challenged by a confrontation with a number of
the major religious traditions (G3)

Students are able to indicate the importance of relicion and world views, also in
connection with their own life, and they are able to reflect critically on their own
ideological prejudices and presuppositions (G3)

Students are able to explain their responsibility and their call as engineers in the society of
the future, and they are able to clarify in which way religious traditions inspire them when

doing this (G3)

2. BN
2.1 %%awwﬁugm
2.1.1 %ﬂﬁug’mmqmﬁmmam%uaziwmmam%
w13 UftRmsiadug 1(0-3-0)
SC173 Fundamental Chemistry Laboratory
ITIAUneY: ReAnE NIBANYINTIUAU M.123
UURnsiasuausnImeulsneiv wm.123
Prerequisite: Have taken SC123 or taking SC123 in the same semester
Experiments related to the contents in SC123
W.133  Wanddwmsuimng 1 3 (3-0-6)

SC133 Physics for Engineers |
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Motion, force, gravity, work and energy, collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, vibrations and waves, sound and applications, heat
and the kinetic theory, the first and the second laws of thermodynamics.

M.134  WaAnddmsuieang 2 3 (3-0-6)
SC134 Physics for Engineers |I

JUsAunau: ABANYI M.133

Uszqlniuazawnlvin ngueanid dndlui auglud ladidneasn nszualdn
’Nﬁ]ﬁlWﬂ’lﬂﬁ%LLam‘NLLazqﬂﬂiﬂj wlwdnuazusimantvidi mamﬁmﬁmzjmﬁﬂLLazﬂg]suaﬂW’mmé
Fundleni 1sesliihnszuaady ouiedumimanlniiuaznsuszend uas lauduagiimugungn]
Msezeu M3 nMsEeauY msunsnaeauasinalsty Fandunld

Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,
dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic
induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and
applications, light, lenses and optical instruments, reflection, refraction, diffraction,

interference and polarization, modern physics.

w185 UFTRnsEndLY 1(0-3-0)
SC185 General Physics Laboratory

a

UURNsNeiu n1sinuwazaunainndou namans aau Wil Viaumans uay
Wandunul
Laboratory practices involving measurement and errors, mechanics, waves and

thermodynamics.

ALl uAAARANUgIY 3 (3-0-6)

MA111 Fundamentals of Calculus
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e lidumbefnlagnmasfnuviseaeuld a.211 vise A.216 w38 A.218 w3 AL.101

Mathematical induction, number systems and elementary functions, calculus of
one variable functions, limit, continuity, the derivative and its applications, antiderivatives,
techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem
for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earned credits of MA211 or

MA216 or MA218 or AM101.

Al12 SRR IEkAELARARAUTEYNA 3 (3-0-6)
MA112  Analytic Geometry and Applied Calculus
AvsAuneu: aauld 111

sredaiiasgy fitaideda fadevesnnmesluuigliandd @y ssuuuasinluind
@il 3dn Avwseliles eyiusuarUITusueilsitudinnes unandavesiladduaTiansdn
wsuwaznsuszgnd Usiusaududoady Uitusauin nquiunveuntd nquiunvesniusaza
Tand
Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and
integrals of vector valued functions, calculus of real-valued functions of several variables
and their applications, introduction to line integrals, surface integrals, Gauss’s Theorem,

Green’s Theorem and Stokes’ Theorem.

A.214  aunIseUNUS 3 (3-0-6)
MA214 Differential Equations
F1sAuneu : deauls A.112 %o A.219

(% (% (% s v (Y

aunndseyiussudunis aunsidseyiussudvans aunmadeoyiusidaduenius
aun1s ey usgadullionius aun1sliseuiusdudugs nawaglugUounsuvesaunIsia
auRusFudY Haidunivey aun1slewiusgay nsulasailany aun1sidaeyiusandoyliigadu
Jowiu madszgndlunsudtymmaimnsau

Prerequisite : Have earned credits of MA112 or MA219
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First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations,
special functions, partial differential equations, the Laplace transform, introduction to

nonlinear ordinary differential equations, applications in engineering problem solving.

2.1.2 %wﬁugmmﬁmmsm

12100 93553UdNTUIAINT 0 (0-0-0)
TSE100 Ethics for Engineers

95581U55IAINTTU wansenureunaluladreday Jyniuasuseifunieaiu
IYTITULAYAMETTH wmailunaenaunisdesiu ieliliAnnsdfnaniudnvauzaumnia
AFMINTINATUAGY) N15UTATINITOUTUASUTIIY Lﬁaﬁwm@mﬁﬁmmm%aﬁﬁu Yonaduseau
S vive U

(WhswfanssufufimeraEdmnssurmansdnto)

Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members.
Potential problems that may arise are studied along with possible ways to prevent them

from occurring and ways to deal with them once they occur. Grading is in S or U.

w101 weluladesaunmadolndidosdu 1(1-0-2)
TSE101 Introduction to Modern Information Technologies
wuzihmalulagnissnuinginisteya Imnssudeya Jayguseivg sutanalulad
neneuRAesaEy 1y Tunsdnsady (Crypto currency), udentwu (Blockchain), N3
A1UlAIBUAY (Quantum computing), H1uNARIWa (Digital twin), AT uasaasy
(Augmented reality) iieliin@nwifianudladdassadauinnssunddemnssudaaseenioy
dmuganIsa (Metaverse)
Introduction to data science, data engineer, artificial intelligence as well as
emerging technologies such as crypto currency, block chain, quantum computing, digital

twin, augmented reality. Students should be able to understand the landscape of smart

and innovative technologies, raising their awareness of living in modern metaverse era.

9n.100 nsANIFINTIY 3 (2-3-4)
ME100 Engineering Graphics
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AuAFYUeINIRTEULUY MmssumTdeunuy wieadlonasisld madeuduuay
MoNYT NMIREULUUIUTIUTUANN MsszyrIAkaridnAuile nMsdouuuuniwats nadou
WUUAILERA NSIUBUAINA8LDUEMAZTINYEAITUBININ AISIIUNINAALAZAINGIY A1SITBU
WUUSIUAZREALAZNISIWYULUUNMU NFEIURUUNTIAINTTY NTURRURILARTa MUt UTgU
WUy

The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation.  Applied geometry.  Dimensioning and tolerancing.  Orthographic
drawing. Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing

and Reading drawing. Computer aided Drawing.

18.121 TANIFINTTY 1 3 (3-0-6)
IE121 Engineering Materials |

ANNANTUSTENINe laseaiie aud® nssutunIsHEn wasn1sUsrendldeuvenay
Aenssunan loun lave wediwes wiiing uazdanuay unugdauna audinina wasnis
\Fonanmyasian

Relationship between structures, properties, production processed and

applications of main groups of engineering materials i.e, metals, polymers, Ceramics and

composites; phase equilibrium diagrams mechanical properties and materials degradation

2.2) AUANIZANY
2.2.1 guAnITIAUMIAINT Sy
2.2.1.1 FdsAauluantn
91.200 MITLULUULATOING 2(1-3-2)
ME200 Mechanical Drawing
FdsAuneu : geula 9n.100
nsfn@asaden Madeusesdn soude wiuad stuudadnualine lunadou
LUUASEINa MITsuLUUsTULYe nsdsutuusuadon nsileunuuiudiueiesdnsna ms
fmunALaBEnTeIiuin MItMuRALAaINIARIULATIUARE NsTEuLUUAMYSENeU
uaznINIIwazRansltronimestis T ulguLUY
Prerequisite : Have earned credits of ME100

Basic descriptive geometry. Intersection and development of surfaces. Symbols
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In mechanical drawing. Piping drawing. Welding drawing. Drawing of machine elements.
Specification of surface finish. Allowance and tolerance. Assembly and detailed drawing.

Computer aided drawing.

N.210  namansTan 3 (3-0-6)
ME210 Mechanics of Materials

FsAuneu : aeuld 18.202 w30 1n.291

L3SUALALIAY NUMUE s TaRYNTIMNTIL AnadUSsETIe LA ULAY
AMLATER ANUAUlua1y Tnezunsuusidsutazlumuadn n1slnwwesaiu n1sdn A1slAunne
gaud AMUALluN1YUEALRY JanaNTeBSkaYAUALTI STULTidauddou N1)038A
NAWUANUATEN LNaNNTITAvesTaR wuzdIsNsinludedwud n1siannuay

Prerequisite: Have earned credits of CE202 or ME291

Forces and stresses. Review of engineering materials. Stresses and strains
relationship. Stresses in beams Shear force and bending moment diagrams. Deflection of
beams. Torsion. Buckling of columns. Stresses in pressure vessels. Mohr's circle and
combined stresses. Statically indeterminate systems. Hooke's law. Strain energy. Failure

criterion. Introduction to finite elements. Stress measurement.

N.220  NAFNAASIAINTIN — WAFNAAS 3 (3-0-6)
MEZ220 Engineering Mechanics — Dynamics

FtaRuneou : @auls 18.202

memglﬁ/mﬁu Lﬁ'mﬁumimgauﬁ%ﬁmq FAUANAAIANTVBIBUNIA LAz TngNT
Ul nseda mnusy wazAmse Msiedouiiuuuduysal uazdusing aaumanives
BUNTA LAz ingnagy lauwa ﬂg%’aﬁaawaaﬁ'gﬁu W39 12D LAZAIULIY U LATWAIIY N9
nsgnukarluiy Maadouiilasussgrudnanimiuiugn arudidosuiefunisduasiiou

Prerequisite : Have earned credits of CE202

Reviews of basic principles governing the laws of motion. Kinematics of particles
and rigid bodies. Displacement, velocity, and acceleration. Absolute and relative motion.
Kinetics of particles and rigid bodies. Newton's second law of motion. Force mass and

acceleration. Work and energy. Impulse and momentum. Centripetal motion. Introduction

to vibration.
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M230  warnansaudeudoy 3 (3-0-6)
ME230 Fundamental of Thermodynamics

Fdsdunen : geuld w.133 @ wsulndnwvdngaTimnssumanstudin a1niv
Amnssuwmaluladeueun desaaula 1.135)

AuavTRveEaTUTANS aunsvesialugauaf uazfineads msldunugiuazasns
mawarnansauieu npteiinimemamanininuiou nyteiaememamanianufou 1gins
V93PN §lud, WU leulnsy nMsaewmauTeu MIwUTUNSY Monay

Prerequisite : Have earned credits of SC133 (Students in Vehicle Technology
Engineering Program must have earned credits of SC135)

Properties of pure substances.Equation of state for ideal and real gas.
Thermodynamics diagrams and tables. First law of thermodynamics. Second law of

thermodynamics. Carnot cycle. Energy. Entropy. Heat transfer. Energy conversion. Gas

mixtures.
91.240 naransvaalvia 3 (3-0-6)
ME240 Mechanics of Fluids

wdadunieu : aeuls .133 EwTuilndnymangasimnssumansdnga a1wiv
AImnssumaluladeiueud desaaula 11.135)

AvantRveatlva ainermansvewadlva NMsaes aun1slUWURYN aun1snasI
aunslundunday saumansveansivaiisaslalld wazhifanumia mslinsginisivanuy
muAuUTaLazuUUAefsuda mellessilfazeumiloutu nislwafidadalilduayd
aramiln mslualuvte mstanisive nquiuniessawesidesiuuaznisimauuuiuiudesiu

Prerequisite : Have earned credits of SC133 (Students in Vehicle Technology
Engineering Program must have earned credits of SC135)

Properties of fluids. Fluid statics. Buoyancy. Momentum equation. Energy
equation. Angular momentum equation and its application to turbo machinery. Kinematics
of incompressible and non-viscous fluid flow. Finite control volume and differential
analysis. Dimensional analysis and similitude. Incompressible and viscous fluid flow. Flow
in pipes. Fluid measurement. Introduction to boundary layer theory. Introduction to

turbulent flow.
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91.310 M3EENKUULATBING 3 (3-0-6)
ME310 Mechanical Design

Fdeduneu : geuld an.210

VENNT warANNAAUEINNTEBNKUL UsUey1 wardinis druddaeneg 3
HANITENUABNITORNLUY N un1530RT093d0A BNTNAVRIYATINAMULAY N150BNLUVYUTEY NA
FudruinTesinanandiasine 1wy aUss adnindeadeiids sessiouuusing q wan au donuids Te
meusenu Wudy wurihnsldmeuiawmesdiglunisesnuuuiaginsizsimisimngsu

Prerequisite : Have earned credits of ME210

Principles and significance of design. Design philosophy and methods. Factors
affecting design. Theory of failure. Stress concentration. Failure under unsteady load. Design

of simple machine elements i.e. spring, power screws, joints, shafts, keys, flywheels,

couplings, etc. Introduction to computer aided design and engineering.

N.322 nsduaziiieudang 3 (3-0-6)
ME322 Mechanical Vibrations

FsAuneu : aeuls nieAnwniendu n.214

‘Wqﬁﬂiﬁmaﬂiz‘uuLLUinma%ﬁﬂﬁﬁ wilteermvasaudase ﬂﬂiguazLﬁauLLUUMgu
mMsduaziteunuudassuazuuu ey izlﬁw'ﬁ%maﬁwuﬁamﬂaﬁu AVIUESITUYR LATHATDINTT
gdondsnuna ndnmsnstuasiiiou uaziniesdle Innisduasiiieu szuuluUTIINAYART
40993ANYBIANINBATY AILATIIUYIR Inan LLasgiJma‘zJaﬂwm NANNSAUSALI UL ULUDS
sTUULUUTIINarEafiinatgosmueinmBase Msmaveuna Buazmaliansaniazaiugy
mMsduagitou wugsEUULUUNSEeNIa wazsyuuTiliduuuudadu wueih3insudtemnng
FuaziflousneiTideiaay

Prerequisite : Have earned credits or have taken of MA214

The behavior of lumped systems with single degrees of freedom. Torsional
vibration. Free and forced vibration. Method of equivalent systems. Natural frequency and
damping effects. Principles of vibration isolation and vibration measuring instruments.
Lumped systems with two degrees of freedom: natural frequencies, modes, and mode
shapes. Principle of dynamics vibration absorbers. Lumped systems with several degrees of
freedom. Whirling of shafts. Introduction to distributed parameter systems. Methods and
techniques to reduce and control vibration. Introduction to non-linear systems.

Introduction to numerical solution of vibration problems.
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2.2.1.2 3v109AuUeNaIn

18.202 NAAANTIAINTIN — ADPYUANENT 3 (3-0-6)
CE202 Engineering Mechanics — Statics

dsAuneu : aeuls 11.133

N1THATIEALIINYVRITIFU NATINLTIENT AUAAUBILTI NTUTEYNAFUNITANAD
fulnssaiiauaziaiesdng gaaudans nuivesududla aw namansveslnamaila nns
Anneilaglivdnvosnuatiou dssnmuesaunainda Tuwndanudesvesiudl Tuwmd
AVIUDET A mmiﬁaﬂﬁﬂumﬁmeﬁm‘[muuﬁé’m WSROU UaznISLAE mmiﬁaaéfu
Aenfunaaans

Prerequisite: Have earned credits of SC133

Force analysis; Newton’s law of motion; resultant; Equilibrium of forces;
Application of equilibrium equations for structures and machines; Center of gravity;
Theorems of Pappus. Beams; Friction; Virtual workand stability; Moment of inertia of an

area, mass; Introduction for bending moment, shear and deflection. Introduction to

dynamics.
w.207 fugiemnssulaih 3 (3-0-6)
LE207 Fundamental of Electrical Engineering

AugIUN1TIATIERIRINTZUANTIAENTEUAARY N15AILIAAIE 1T
NITLANTILAYNIERAASU uurthgunsaididnnsedndiiugiudy lalen nsudames sevuondilu
fu wuzthiwuiesudiaeineg vdnmsiwasugundanuliin 1wy wsesnalwil lriiuad 1Wudy

Fundamentals of DC and AC Circuit Analysis DC and AC power calculations,
Introducing basic electronics such as diodes, transistors, op-amps, etc., Introducing basic
sensors, Principles of electrical energy conversion such as electromechanical,

electrochemical, etc.

M.203 ﬂﬁﬁ’amimﬁmﬂsiﬁ,ﬂw%%ﬁaaﬁu 1(0-3-1)

LE203 Introduction to Electrical Engineering Laboratory
dsdunau: asulavisefnuinseuriu w.209 w3e 99240 w3e W.207
whulndinuegmdlaiihduiiugiu Beudvdnnsinuisldaugunsaiedesiienn

Tunsusgnevisasiluazdidnnseling wisliusznovisashiinlessiuld Seuddianvsedind
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Desku sruvdiesginazanunsaudymmasasiiindesfuuagdidnmsednddosiuld Foud
Amsldveruasunedlumsiinssihasiiindidnnsednddowiu
(EwduinfAnwanuirimnssuaiena gnanunig)

Prerequisite: Have earned credits of or taking LE209 or LE240 or LE207 in
the same semester This course focuses on practicing skills in basic electrical engineering.
Learn how to use equipments and some electrical elements. Connect some electrical
circuits. Identify, analyze and solve some basic problems in electrical circuits and
electronics. Learn how to use basic circuit and electronic software.

(This course for students in Mechanical, Industrial Engineering)

19.250 NIINITN1INES 3 (3-0-6)
IE250 Manufacturing Processes

N3TABMINAALUUAN 7 15U N3ude nstiugd maideu n1sldgunsal indeaile
Lagleasinsfimunumeszuuaeuiamef wagsunulunsndn szuvinesgiiluiesniuananse
nsuaniUdsy Jerfuusvesiidaaiiuiie e1deuily udnn1snisinnuiivasase nskand
Frilsfsdanandon wagnmstigeiniaiesinadesdu

Various manufacturing processes such as casting, forming, welding, machine
tools and CNC machines, and production costs. Standards in engineering metrology and

interchangeability. Occupational health and safety. Environmentally conscious production

and basic machine maintenance.

18.252 ‘Uﬁﬁ’aﬂwam%"aaﬁaﬁugmmﬁmﬂﬁmLLazmﬂﬁifﬂ’m 1(0-3-3)
|[E252 Engineering Tools and Operations Laboratory
UFtRnsfAeadestunssuiunisnannulaneiiugiy wu sudauou sulany
wiy smuden muda unds nuidsszly mslfieiedlodalusAmnssy endieunsis ndnnsns
vhauiiuaense m&mémﬁﬁwﬁﬁﬁqLL’mé’auLLaxmiﬂ'}qﬁﬂMLﬂ%ﬁﬂLﬁaaﬁu
Workshop in basic metl working processes such as bench work, sheet metal

working, welding, shaping, turning, milling and grinding. Engineering metrology. Occupational

health and safety. Environmentally conscious production and basic machine maintenance.
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19.261 ANRIAINTIU 3 (3-0-6)
[E261 Engineering Statistics

m'i‘ﬁﬁLauaLLazmﬁLﬂiwﬁéﬁa;ﬂa wqwﬁmmﬁﬁ%lﬂu NITWINUIINNEADH N WA
N4UAIRE1N NITUTEUINAT NITBUINUNNEDA NINAFBUANNATIU N1TIATIZVANURUTUTIU
NsiATIERNIsannaeLazanduius nsldisn1smsadalunisuiledynn nsussendadaluids
AINTTY

Presenting and analyzing data. Probability theory. Statistics distribution.
Sampling theory. Estimation theory statistical inference. Hypothesis testing. Analysis of
variance. Regression analysis and correlation. Using statistical methods as the tool in

engineering problem solving.

a1.201  nseenLUUNITAIneauazlulasAeulnTalaes 3 (3-0-6)
EI201  Digital Circuit Design and Microcontroller
szuuduau e Readaydu ladninm mseenuuuiasiadnuuuaesluiuduusauas
wuBimudea 19sidanifauainsesddasta  fuglilaseeulnsamesuaznisiiluldam
Number representations, codes, Boolean algebra, logic gates, combinational and
sequential circuit design including synchronous and asynchronous. Fundamental of

microcontroller and implementation.

172.200  AdaransussenalunskAdymnidifinssy 3 (3-0-6)
TSE200  Applied Mathematics in Solution of Engineering Problems

TaRuneu : ineAny MseAnymIeauiu A.214

fugufivadadadu: naweuazueing lawasturesussn Msmmmeuaun1sds

1w

AU ANANWAZIANIE LAMDIANYUZIANIE wazn1Tulaudady nisundeynimisienssulagnis

o—

Ussynafivadlandadu 5 navd miussuvaunisiadusazliidadu nsUssuiuel n1s

AATIENLT NIMIDUNUSKATUTHUSIAETITITIRIAY NaLRaELTIRIAUYBIaNNTT I YRUSaNTEY
waENIEUIUNITLATYMINITAINTTULAEN1TUTEYNATILTIAUAY wag NITHAUITANDTTINLAE
TUsunsupuiamestunmsundymiunsuon

Prerequisite : Have taken MA214 or taking MA214 in the same semester

Basic linear algebra: vectors and Matrices, Matrix Operations, solution of linear

equation, eigenvalues and eigenvectors, linear transformation and applying linear algebra

in engineering problem solving. Numerical methods for linear and nonlinear
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equations, approximation, iteration methods, numerical methods of differentiation and
integration, numerical solutions of ordinary differential equations and applying numerical
methods in engineering problem solving process. Development of algorithm and computer

programs for practical applications.

2.2.2 NI MERNMINIAINTTY
2.2.2.1) EIWUEDN A UNINSIRUUIAIUDARILSL

MM3ADM Advanced Dynamics of Machines 3 MUYNA

This module covers advanced concepts and analytical techniques used to analyse
the dynamics of mechanical systems. Topics covered include:
Lagrange's equation
« Applying Lagrange's equation to derive the governing equations of motion of dynamical
systems
» Discrete mass, spring and damper systems, including single and multi-degree of
freedom systems
» Continuous systems
+ Linearising equations of motion
Three-dimensional rigid body dynamics
+ Using vector mechanics to understand the dynamical behaviour of rigid body systems
moving in three-dimensional spaces
« Various engineering applications are considered, including gyroscopic sensors
+  Moving (translating and rotating) reference frames
+ Absolute velocity and acceleration of a particle
+ Angular momentum
« Torque equations
¢ Momentum equations
+ Euler dynamical equations
High speed rotating machinery
«  Applying methods of 3D rigid body dynamics to understand the dynamical behaviour of
rotating machinery
« Case studies considered include analysing the influence of bearing and shaft asymmetry

and different damping mechanisms on the whirl motion and stability of rotating machines

52



MM2DM2 Design and Manufacture 2 6 ¥UBAR

This is a continuation module about Mechanical Design Principles and Methods. The
methodology available for design is described and further machine elements are
introduced and analysed. Practical experience of the design process is obtained through

design assignments and a group design-and-make project.

MMME3063 Control and Instrumentation 3 e
This module covers the basic techniques for the analysis and development of

simple control systems with an emphasis on their application to mechanical and process
systems. The module covers theoretical methods and hardware considerations in the
analysis and design of open-loop and closed-loop systems, including:

Routh-Hurwitz criteria and Root Locus methods

frequency response methods, polar plots, Nichols charts, Nyquist stability criterion,
stability margins

PID controllers and other series compensators (1st & 2nd order)

identifying systems from swept-sine test outcomes

an introduction to computer control and sampled data systems, analogue/digital

conversion and sensors/transducers

MM3SV2 Structural Vibration 2 3 Mhgfin
The module covers advanced concepts and analytical techniques used in structural
vibration applications. These include:
Vibration response of complex structures
modern vibration measurement methods and
experimental modal analysis techniques.

A number of engineering case studies are presented.

MECH2003 Thermodynamics & Fluid Mechanics 2 6 ¥UBARN
An intermediate module in thermodynamics and fluid mechanics applicable to a
wide range of engineering practice, including « basic equations for thermo-fluid flows -

laminar and turbulent boundary layers ¢ heat exchangers « thermal mixtures and
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combustion ¢ dimensional analysis and similarity ¢ condensable vapour cycles -
compressible flow ¢ pumps and compressors « heat transfer o refrigeration and air

conditioning

MM3CAE Computer Aided Engineering 3 e

This module includes further development of modelling and analysis techniques
within CAE (currently Creo) introduced in MM1DM1 and MM2DM2 to enable the student to
create, display and analyse complex forms and assemblies. Various elements of CAE will
be covered including, solid & surface modelling, rendering and analysis. Review of the CAE

software and industry.

MM3EM2 Energy Efficiency for Sustainability 2 3 e
Patterns of energy use in UK and globally; fossil fuel resources. Renewable

energy resources and technology and applications in UK. Sources and control of pollution
from combustion of fuels. Global warming: causes, impact and measures to combat it. 2nd
Law of thermodynamics: - Entropy, reversibility, efficiency of energy conversion processes
and application to practical machines and systems. Heat Exchangers: - Application of
thermodynamics to heat exchangers for energy recovery. Heat exchanger types, heat
recovery systems and analysis. Heating and Cooling in Buildings: - Application of
thermodynamics and heat transfer to efficient heating, ventilating and cooling of buildings.
Steady state thermal balances. Power Generation Systems: - Description and analysis of
technologies for power generation Heat and Power Conversion Systems: - Combined heat
and power plant systems and analysis. Heat pumps and refrigeration systems. Energy
Systems Analysis: - Use of exergy analysis to analyse and improve energy systems.
Calculation of combustion efficiency and implications for efficient plant design and
operation. Combustion of waste and biomass fuels. Condensing boilers. Economic analysis
of energy saving investments. Energy management techniques: energy auditing, analysis of
consumption data, monitoring techniques, targeting techniques for reduced energy

consumption, identifying energy saving opportunities
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MMAICE Internal Combustion Engines 3 e

- Design features, function and layout - Performance, efficiency and energy
flows - Fuel delivery and gas exchange processes - Combustion, heat release and work
transfer - Coolant system and heat rejection - Lubrication system and friction -

Aftertreatment system, emissions and test regulations

MMASET Surface Engineering Technology 3 e

This module highlights the benefits of surface engineering before introducing the
main surface engineering processes. These processes are classified into two categories,
namely surface modification, and film/coating technologies. The most common processing
methods are presented, along with some state-of-the-art development. These include
surface treatment (e.g. induction hardening, laser surface hardening, and ion implantation,
etc.), surface thermochemical processes (e.g. carburising, and nitriding, etc.), as well as
surface coating processes: electrodeposition and electroless plating, thermal spraying,
diffusion coatings, and vapour phase deposition (e.g. CVD and PVD). The selection criteria
and applicability of each processing method are discussed. The lectures give an in-depth
explanation of the process principle for each processing method. Case studies of surface

engineering technology in different industrial applications are conducted.

MM3MEC Mechatronics 3 i

This module exploits the LabView interfacing environment and associated hardware
to introduce the use of digital computers for signal acquisition from test equipment and
the control of electro-mechanical systems. It includes the study of computer architecture,
real-time computing issues, analogue and digital interfaces, programming techniques,
sensors and electro-mechanical actuators in order to implement tasks such as data capture
and analysis and motion control. Specifically the module will be in four parts: Part 1:
Computer architecture; FPGAs vs. microprocessors. Digital input and output; timer-counters.
Part 2: Real-time programming: the LabView programming language, concurrency, latency.
Program structure — state tables. Part 3: A/D and D/A conversion, multiplexers, aliasing,
settling time. Part 4: Sensors, transducers and actuators: overview and revision of 1st year

material. System integration using LabView. Motion control using NI hardware.
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HG2M13 Differential Equations and Calculus for Engineers 3 YR
The majority of the module is concerned with providing techniques for solving

selected classes of ordinary differential equations (ODEs) relevant to the analysis of
engineering topics. This module also provides the basic calculus to help analyse
engineering problems in two- or three-dimensions and special solutions of partial
differential equations relevant to engineering applications. The module will cover:

Multiple integrals;

Fourier series and Periodic Functions;

Homogeneous (revision) and inhomogeneous second-order ODEs;

Systems of ODESs;

Application of Fourier Series;

Laplace transform;

Separation of Variable Technique for PDEs.

MATS2001 Materials in Design 3 Mg

This module seeks to develop an understanding of materials in design across a
wide range of engineering applications. The module is arranged in blocks covering designing
with light alloys, designing with polymers, designing with composites and designing with
functional materials. Each block will explore the design requirements in detail of a
particular case study followed by other examples, key material properties relevant to the
engineering application, manipulation of the microstructure through processing and
example calculations against failure of the product/component. Consideration will be given
to materials attributes, engineering context, manufacturing processes and environmental
impact. Taken as a whole the blocks build up a portfolio of applications, materials
properties, processing and principles that the students can draw upon when tackling new
designs. Case studies are an increasingly popular form of teaching and have an important
role in developing skills and knowledge. Student-centred activities are based around topics

that demonstrate theoretical concepts in an applied setting.

MM2DYN Dynamics 6 uin
Dynamics: Rigid body kinematics and dynamics in planar motion, planar

mechanisms, velocity and acceleration diagrams. Structural vibration: Free and forced
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vibration of damped single degree of freedom structures, vibration isolation, free vibration
of multi-degree of freedom structures, experimental modal analysis, shaft whirl and beam
vibration. Control: Representation and analysis of simple control systems, PID control,

stability of feedback systems.

MM2MS2 Mechanics of Solids 2 3 Meie
Analysis methods applicable to engineering design including: Combined loading,
thermal stress and strain, yield criteria, elastic-plastic deformations including yield in beams
and shafts, residual stresses, fatisue and fracture, direct stiffness method/finite element
analysis. Case studies are presented to relate topics covered in the module to actual

design situations. Practical application is taught through design exercises.

MM2MS3 Mechanics of Solids 3 3 Mihgin
Analysis methods applicable to engineering design including: Combined loading,
thermal stress and strain, yield criteria, elastic-plastic deformations, fatigue and fracture and
finite element method. Case studies are presented to relate topics covered in the module
to actual design situations. Practical application is taught through laboratory and/or design

exercises.

MMME3083 Individual BEng Project 12 wuqein
The project aims to give experience in the practice of engineering and scientific
approaches at a professional level. It involves the planning, execution and reporting of a
programme of work which will normally involve a mixture of experimental, and/or
theoretical and and/or computational work together with a detailed review of relevant
previous work in the field. The detailed content and project balance relating to the
experimental/theoretical/computational work is a matter for discussion between the

student and his/her supervisor, factoring in the students course.

MMME3084 Advanced Dynamics and Vibration 6 ¥UBAR
This module covers advanced concepts and analytical methods used to analyse
the dynamics and vibration of mechanical systems. Topics covered include: Lagrange’s

Equation, linearisation of equations of motion, 3 D Rigid Body Dynamics in moving
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(translating and rotating) reference frames, dynamics and stability of rotating machinery,
vibration response of complex structures and machines, including single degree of
freedom, multiple degrees of freedom and continuous systems.

A number of engineering case studies are presented, including robotics
manipulators, gyroscopic sensors, shaft whirl, shock response spectra, vibration absorbers,
flisht dynamics, and vibration of aerostructures. Skills in modelling and simulation with
reference to MATLAB/Simulink are developed.

Re-assessment
Students who fail this module overall and are required to complete a re-assessment will
be re-assessed by exam. The re-assessment exam mark alone will be used to determine

whether students satisfy progression requirements.

MMME3086 Computer Modelling Techniques 3 e
Introduction to numerical methods in engineering, Finite Element analysis of
structures, pin-jointed elements, Computational Fluid Dynamics (CFD) for thermo-fluids

problem.

MM3DES Group Design Project 3 Mg

The project involves 3 or 4 students working as a team to design a product from
initial concept to fully engineered drawings. Starting from a design brief prepared by the
supervisor, the group will be required to devise and evaluate alternative design concepts,
undertake the detailed engineering analysis and mechanical design, select suitable
materials and methods of manufacture and assess costs and the marketability of the

product.

MM3HTR Heat Transfer 3 Megin

An advanced module covering heat transfer theory and applications including:
« Conduction heat transfer - thermal conductivity, thermal resistance networks. Analytical
and numerical solutions for one- and two-dimensional steady-state conduction and for

one-dimensional transient and unsteady conduction.
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« Convection heat transfer - general concepts and phenomena, velocity and thermal
boundary layers, Reynolds analogy, use of experimental correlations for internal and
external flows, enhancement techniques for convective heat transfer.

« Introduction to boiling and condensation heat transfer

« Radiation heat transfer - black body emission, emissivity, absorptivity, transmissivity,
Kirchhoff's law, black body radiation heat transfer, view factors, grey body radiation
exchange, radiation networks.

+ Introduction to mass transfer

« Case studies including problems involving combined modes of heat transfer, use of

resistance networks for steady and unsteady heat transfer calculations.

MM3SAT Stress Analysis Techniques 3 e
An advanced module dealing with experimental, analytical and numerical

methods for determining stresses and deformations in complex engineering components.
The topics covered include.

Axisymmetric thin shells under pressure: membrane stresses.

Beams on elastic foundations.

Bending of flat plates.

Cylindrical shells under axisymmetric loads; bending of cylindrical shells.

Torsion of thin-walled prismatic bars.

Stress concentration.

Experimental stress analysis methods: Electrical resistance strain gauges, Moir method.

Numerical stress analysis: Finite element techniques.

MMME3082  Stress Analysis & Material Models 6 e
An advanced module dealing with two parts, 1] Analytical, experimental and
numerical methods for determining stresses and deformations in engineering components;
and 2] Constitutive models and modes of failure in engineering materials and components.
The topics covered include.
Part 1: Stress Analysis
Beams on elastic foundations

Bending of flat plates
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Membrane stress of thin shells of revolution
Bending of cylindrical shells
Torsion of thin-walled prismatic bars
Stress concentration
Experimental: Electrical resistance strain gauges, Moiré method.
Numerical: Finite element techniques
Part 2: Material Models
Elasticity and Anisotropy
Plasticity
Fatigue
Fracture
Creep and Creep Fatigue Interaction

Impact

2.2.2.2) W NAN U unIneaeLisiginad
MMAN2300 Engineering Mechanics 2 4 e

This course covers the practical application of engineering mechanics and
mechanical vibrations. Topics include the following: Plane kinematics and kinetics of rigid
bodies; equations of motion, work and energy, impulse and momentum; Introduction to
mechanical vibration; Free and forced responses of single degree-of-freedom spring-mass-
damper systems, vibration isolation; Harmonic analysis; Vibration measuring instruments;
Linear vibrations of multi-degree-of-freedom systems; Analysis of continuous systems, wave
equation, transverse vibration of strings, longitudinal/torsional vibration of bars and rods;

Gear kinematics, involute profile and involute action; Gear trains, epicyclic gears.

MECH3110 Mechanical Design 1 4 e
Mathematical modelling for design applications, force flow through components
and assemblies. Belt and chain drive design; Rolling element bearing selection;

Dynamically-loaded bolted connections and welded-joint design; shaft design.
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MECH3540  Computational Engineering 4 wU8ne

Applications of computational techniques and commercial packages in engineering
analysis, covering the following.

Finite element analysis: Finite elements in one dimension; element matrices,
assembly and solution for rods and beams. Application of a commercial finite element
system to problems in two and three dimensions. Interfaces with CAD systems, strategies
for modelling, choice of elements, interpreting the solution, accuracy and convergence.
Applications will include linear and nonlinear analysis and time dependent problems
including introduction to vibrations of simple beams.

Computational Fluid Dynamics: Basic concepts in CFD, pre-processing and grid
development, structured and unstructured grids, validation and verification, introduction to
solution methods and turbulence modelling. Application of a commercial CFD package to

heat and fluid flow problems.

MECH3610 Advanced Thermofluids 4 vlenn

Basic concepts of heat transfer, units, dimensions, exchange mechanism. Steady-
state conduction, multi-dimensional conduction. Structure of boundary layers. Internal and
external laminar and turbulent forced convection. Heat exchanger design. Radiative heat
transfer. Dimensional analysis. Modelling of turbomachines and thermal systems.
Experiments and heat transfer measurements.
Utilisation of energy, availability —— open and closed systems; generalised thermodynamic
relations; kinetic theory of gases; non-reactive ideal gas mixtures. Combustion, chemical

equilibrium, chemical kinetics and emission control. Compressible flow.

MMAN3200 Linear Systems and Control 4 wihwhn

Models of physical systems: differential equations for physical systems including
mechanical, electrical, hydraulic, thermal and pneumatic systems; linearisation. System
analysis techniques: solution by Laplace transform method. Transfer functions and block
diagrams. System response: response of first and second order systems to impulse step,
ramp and periodic inputs; higher order system response; concept of system stability,
applications. Concept of control. Stability criteria; use of Root Locus and Bode for system

analysis and modification. Simulation of linear and non-linear systems. The matrix
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exponential and state space notation. The transfer matrix. Pole and state feedback,

controllability and observability. Use of MATLAB as a simulation environment.

MMAN3210 Engineering Experimentation 4 yhefis
Scientific method; engineering method; experimental program; report writing; error

analysis; principles of transducers; selection of instruments. Dynamic response of

instruments; signal processing; digital data acquisition; interfacing transducers to computers;

computer control of experiments; smart transducers.

MMAN3400 Mechanics of Solids 2 4 mhein
Membrane stresses in axisymmetric shells, simple bending, bending of composite
and reinforced concrete beams, principal and cross moments of area, unsymmetrical
bending, transverse shear stresses in beams, shear centre, column buckling, theory of
elasticity: compatibility — equilibrium - constitutive equations - plane stress/strain, st
Venant’s principal, application of theory of elasticity to axisymmetric problems, torsion of
prismatic bars, Prandtl’s membrane analogy, torsion of multiply connected thin-walled
sections, deflection analysis based on the principle of virtual work, various modes of
fracture, crack-tip stresses, stress intensity factor, fracture toughness, crack growth due to

fatigue.

MECH4100 Mechanical Design 2 4 e

Major design projects provided by industries, involving broad engineering/cross-
discipline aspects; design approaches including project-based design process, concurrent
design, management of design groups, design for manufacturing, reliability, affordability, and

sustainability. Gear drive design, brake and clutch design, hydraulic system design.

MECH4320 Engineering Mechanics 3 4 yiaein
Gyroscopic torque. Static and dynamic balancing of rotating and reciprocating mass
systems. Kinematics and kinetics of linkage mechanisms, Spatial manipulators, Profile cam-

follower systems.
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MMAN4000 Professional Engineering 4 yaein

Professional ethics, responsibility, the environment, liability and intellectual
property. Development of skills in the use of various media of communication.
Communication within the organisational and social context of engineering. Presenting oral
and written reports. Conference organisation and participation. Group projects in

communications. Report on industrial training.

MMAN4010 Thesis A 4 mrena

To be taken in the second last session required for the completion of all
requirements for the award of the degree. This course, together with MMAN4020 Thesis B,
which is to be taken in the following session, requires each student to demonstrate
managerial, technical and professional skills in planning and executing an approved
engineering project within a stipulated time limit. Each student is also required to report on
their project work at a thesis conference which is organised under MMAN4000O Professional
Engineering. Each student is guided by a supervisor, but successfully planning, executing
and reporting on the project is the sole responsibility of each student. Thesis A does not
require the submission of a thesis document. A satisfactory grade in this course is
provisional pending successful completion of MMAN4020.
A nominal 1 HPW has been allocated for student consultation with supervisor. Consultation
should be arranged to allow both student and supervisor to regularly monitor the progress

of the project.

MMAN4020 Thesis B 4 mrena

To be taken in the last session required for the completion of all requirements for
the award of the degree, i.e. in the session immediately following that in which MMAN4010
Thesis A is taken. This course, together with MMAN4010 Thesis A, requires each student to
demonstrate managerial, technical and professional skills in planning, executing and
reporting on an approved engineering project within a stipulated time limit. Each student is
also required to report on their project work at a thesis conference which is organised
under MMAN4000 Professional Engineering. The project, on which each student works, will
be a direct continuation of the project on which that student worked in MMAN4010 Thesis

A. Each student is guided by a supervisor, but successfully completing the project, writing
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the thesis and submitting two bound copies by specified deadlines are the sole
responsibility of each student.

A nominal 1 HPW has been allocated for student consultation with supervisor. Consultation
should be arranged to allow both student and supervisor to regularly monitor the progress

of the project.

MTRN3020 Modelling and Control of Mechatronic Systems 4 MBne

This subject teaches the student how to design and develop a control system in
discrete-time domain to be used in motion control systems. Material covered includes;
Revision of continuous-time control systems and design tools such as root locus, bode
methods and Laplace transform. Starred Laplace transforms, z-transforms. Discretising
continuous-time systems. Stability, speed of response and accuracy. Controller design
using; root-locus method, direct and indirect analytical methods and bode methods.

Observability, controllability. State estimators and design of observers.

MTRN3100 Robot Design 4 wUenn

The course is aimed at developing skills on how to design and build a robot from
scratch. Half of the course is lecture-based and deal with the following contents:
Introduction to robot design. Mechanisms and dynamics of wheeled and legged robots.
Mechanical design of wheeled and legged robots. Calculation of torques and selection of
motors. Selection of sensors. Integration of mechatronic systems. Motion planning and
control. Design of a robot using CAD. Simulation of a robot using MATLAB/C/C++. In the
other half, students will design and build an actual robot using knowledge and skills

acquired in the lecture.

MTRN3200 Elements of Mechatronic Systems 4 e
Electro-mechanical devices, electro-hydraulic and electro-pneumatic devices and
their interfacing, A/D conversions, D/A conversions, sensors for motion control, encoders
and decoders, digital circuits for mechatronic systems: Number systems and number
theory. Symbolic logic. TTL and CMOS devices. Boolean algebra and simplification of
Boolean expressions. Counters, timers and decoders. Interfacing electro-mechanical

systems with micro-controllers. Elements of micro-controllers. Principal features of a
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microprocessor based system, microprocessor architecture and programming. Instruction
sets, addressing modes, instruction timing, interrupts. Dedicated and special purpose
computers. This course has 50% laboratory content during which each student will receive

hands on experience in interfacing and programming of electro-mechanical systems.

MTRN3500 Computing Applications in Mechatronics Systems 4 e

This course primarily teaches the student how to write custom software to deal
with mechatronic systems as well as to develop user interfaces for such systems. The first
part of the course covers; data acquisition systems, programming digital I/O and analogue
I/O.  Programming timers and developing software to communicate via serial
communication and peripheral interfaces. Interfacing via CAN bus. Driving DC and stepper
motors through H-bridges. The second part of the course teaches the student to develop
user interfaces with C++. It covers object classes, encapsulation, inheritance, operator and

function overloading and virtual functions.

MTRN4010 Advanced Autonomous Systems 4 wwhin

The course is aimed at learning basic and advanced techniques necessary for
sensing and control of autonomous mechatronic systems. Contents covered in this course
include stochastic processes, state estimation, Sensor data fusion, nonlinear control,
optimal control, stochastic control, behavior-based control, machine learning techniques
(genetic algorithms, neural networks, fuzzy logic and reinforcement learning). Half of the
course is lecture-based. In the other half, students will program and control autonomous

indoor robots.

MTRN4230 Robotics 4 mhein

This course is designed to give the student an in depth understanding of
manipulative robotics and its uses. It covers the following course material. Automation
types, introduction to industrial robotics, end effectors. robot history, populations and main
uses, Profitability of robot usage. Robotics simulation. WORKSPACE 5.04 software and its
uses. Kinematics of multi-degree-of-freedom systems. Jacobean matrices, Further
kinematics and dynamics. Robot trajectories. Anatomy of an industrial robot rystems. Biped

robotics. Mobile robotics. The Stewart platform and its uses. The Australian Standard.
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Application in the workplace. Design of installations. The workcell ——concepts and design.
This course requires the students to take part in site visits and case study presentation.
Students are also required to complete a major project on a system integrating

WORKSPACE robotic simulation software, an ABB robot and a vision system.

AERO3110 Aerospace Design 4 e
Aerospace vehicle type; characteristics size and performance. Special constraints in
the design of aerospace vehicles. Aerospace regulations; regulating bodies, regulation
interpretation and application. Design data sources and quality management and control.
Stress sheets. Detail design of typical aircraft structure; thin walled metal, composites and
fasteners. Introduction to a typical high level computer aided design tool (CATIA). Vehicle
loads; balance, gust and manoeuvre. Semi-monocoque and frame structures; torque boxes
and fuselage cut-outs. Spacecraft; structure, power and thermal balance and
communications. Aircraft and spacecraft system detail design. Design for manufacture and

maintenance.

AERO3200 Aerospace Systems and Avionics 4 wiwhn

Power, mass and information transfer. Fluidic, mechanical and electrical
systems in aerospace vehicles; environment control; flight control. Avionics and advanced
aircraft systems; computer-aided vehicle management. Avionics requirements; avionics
integration. Airborne sensors. Navigation. Stability and control systems. Cockpit

environment.

AERO3410 Aerospace Structures 4 e

Aircraft layout and loads; open and closed thin walled beams; analysis of fuselage
and wing structures. Energy methods including unit load method for deflections. Finite
elements; element matrices, assembly and solution for rods and beams; application of a
commercial finite element system to problems in two and three dimensions. Fibre
reinforced composite materials including analysis of uni-directional and multi-directional
laminates. Buckling including buckling of columns, flat and curved plates and stiffened
panels; buckling under multi-axial loads. Vibration of single-degree of freedom spring-mass-

damper systems, free and forced vibration. Thermal stresses.
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AERO3630 Aerodynamics 4 wwhin
Inviscid conservation relations. Potential Flow. Airfoil formation and Kutta condition.
Incompressible flows around thin airfoils and wings with finite span. Introduction to wind
tunnel, instrumentation and testing. One-dimensional gas flows. Compressible potential
flow. Thermodynamic and sonic speed relation, Mach number, isentropic relationships.
Prandtl-Myer flow, normal and oblique shock waves. Method of characteristics. Small

perturbation theory. Viscous flow. Methods of calculating viscous drag.

AERO3650 Aerospace Propulsion and Experimentation 4 wUene
Introduction to propulsion systems; history, types, basic thrust, efficiency equations,
propellers, rotors and fans. Engine intakes.; subsonic, supersonic, scramjets, ramjets, gas
turbines, piston engines, design performance. Rockets, noise, pollution. Future propulsion
systems. Further wind tunnel testing and numerical experimentation with computational

fluid dynamics

AERO4110 Aerospace Design Project A 4 e

Self managing project teams are formed to carry out an initial design study within a
simulated industrial environment. The teams utilize the resources of the school including
computer aided design and manufacturing, wind tunnels, simulation and test facilities. The
work is supported by team meetings with the staff involved attending and lectures on
advanced project design. Other lectures are provided by experts within the school and
externally in specific areas such as aerodynamic, structural design, engine integration and
system design. The students must achieve a satisfactory grade in the current year of this

course to continue to Aerospace Project Design B.

AERO4120 Aerospace Design Project B 4 e

Only students that have satisfactorily completed the current Aerospace Design
Project A are eligible for this course. The same teams continue with their design study and
produce a team report, they also give a presentation to leading engineer from the industry
representing design organizations, manufacturing, maintenance the airlines and regulators.

Each student also produces a portfolio of individual work at the end of the course along
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with an appraisal of the design, team and individual team members. The expert lectures

continue during this course.

T2EMEN Electromagnetism 3 yaein
Electromagnetism as a part of physics is the base of many technical applications,

ranging from motors, lighting to telecommunication. A first step in the translation of the

physical principles to practical applications is made in this course. The course consists of 2

main parts. In the first part, alternating current/voltage is studied. Subjects, such as the

effective value of voltage/current, phase shift, power, three phase networks are treated.

Also the behavior of AC networks is discussed. In the second part, electromagnetic waves

are considered. Not only the properties of such waves (propagation, interference, refraction,

...) are treated, also practical implementations are widely discussed.

Learning outcomes:

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- G1: Information gathering and processing

- G3: Critical thinking

Goals: The student can read and understand simple electric circuit diagrams. He/She's also

able to do appropriate calculations, based on necessary insight and basic laws and

to interpret the results. (K1, 11, G3)

The student can design, simulate, build and test simple electric circuits with AC-sources,

both one phase and three phase (K1, 11, G1, G3)

The student knows ac power and is able to calculate it for single phase and three phase

circuits. (K1)

The student can explain the operation of typical applications using basic laws of

electromagnetism. (K1)

The student masters the necessary mathematical techniques to formulate problems

mathematically, solve them and explain the solution physically. (K1, 11, G1, G3)

The student is able to solve problems by finding necessary information and applying

acquired knowledge. (G1)

The student can take a critical look at multiple solutions of a problem and choose the

optimal solution based on relevant criteria. (G1, G3)
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T2STAE  Statistics 2 hefin
Learning outcomes

(K1) Basic scientific-disciplinary knowledge and comprehension in the field of statistics

(11) Problem analysis and solving

(P1) Practical skills

(G2) Communication with engineers and non-engineers

(G3) Critical thinking

Aims

The student has basic scientific-disciplinary knowledge of, and insight into statistics (K1).

The student can think analytically in order to solve practical and technical statistical

problems (I1).

The student can execute basic, practical, statistical acts and manages processes related to

statistics. (P1).

The student can document statistical results orally and in writing (G2).

The student can critically reflect and motivate on the choices made in statistical analysis.

(G3)

T2SSYE  Signals and Systems 3 e

Learning outcomes:
- K1: Basic scientific-disciplinary knowledge and comprehension
- 11: Problem analysis and solving
- 12: Design and / or development
- G3: Critical thinking
- G5: Professionalism
Explanation: The student has knowledge on the analog linear time-frequency transforms of
Fourier and Laplace, and their use as a mathematical tool. He knows their properties and is
able to translate them from between the time domain and the frequency domain and
back. He is able to select the most appropriate properties to perform signal transforms
between the two domains. The student is also able to use these time-frequency
transforms to solve linear differential equations or systems of these equations, and to

assess the different parts of the solution. . (K1 ; I1)
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The students knows the basic signals used in engineering applications and the operations
that may be performed on these signals, and is able to apply them. He also knows the
basic principles of linear system theory, and the various methods to characterize a system.
He is able to apply these methods to real systems and to transform these methods one
into the other. .

(K1; 1)

The student is able to translate a concrete mechanica and/or electronic linear system into
a appropriate mathematical model, starting from the physics of the system, and is able to
find the system function(s). He is able the describe the properties of the model in time-
and in frequency domain using the relevant concepts of system theory, and is able to link
these properties to the physical behavior of the real system. . (K1 ; I1;12)

The student is able to calculate the respons(es) of such systems starting from typical
excitations, eventually using mathematical software. He is able to compute additional
properties of the system in time and in frequency domain and is able to link these
properties to the physical behavior of the real system. . (I1; G5)

The student is able to reflect in a critical way on the computed results: what results (form,
orders of magntiude) may be expected under normal conditions. He is able to use this
attitude to detect errors if possible. He is able to propose realistic parameter values when
dimensioning a system starting from technical specifications. He is able to communicate
the results in an efficient way using the correct physical units and using correct graphs. (G3)
The student has a basic knowledge of the mathematical software package Maple to

calculate the behavior of linear systems of higher order.(K1)

T2EE30 Engineering Experience 3: Computer-Based Control 3 Mg
Learning outcomes:

G1: Information gathering and processing

G2: Communication with engineers and non-engineers

G3: Critical thinking

G4: Working in a team in different roles

G5: Professionalism

I1: Problem analysis and solving

12: Design and / or development
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I5: Entrepreneurship

Explanation:

Engineering:

At the end of this module the student is able to use his technological knowledge to apply
in such exercises and labs and to integrate at a higher level in a project. (11, 12, G1, G2, G3)
Educating:

At the end of this module the student is able to study self-knowledge, commitment and
skills and to work together in a group. (G4, G5)

Enterprising:

At the end of this module the sudent is able to calculate the cost of his project. (15)

T20GDE Object-Oriented Programming and Databases 3 NUBAA
Learning outcomes:
K1: Basic scientific-disciplinary knowledge and comprehension
I1: Problem analysis and solving
12: Design and / or development
P1: To make operational
G1: Information gathering and processing
G2: Communication with engineers and non-engineers
G3: Critical thinking
Explanation: Students are able to translate the requirements of a (small) problem into a
correct working object oriented solution. (11, 12)
Students are able to use UML and the correct jargon to represent this solution in a class
diagram. (G2)
They have the skills to transfer this class diagram into correct and clean code, using JAVA
syntax and an iterative and incremental process. (K1, P1)
They understand the role of a compiler and are familiar with method calls in the BlueJ
environment (P1)
They understand error messages from the compiler and have strategies to work towards a
solution. (G3)
They can use classes and methods of some of the JAVA libraries (G1)

They are critical towards the obtained results and define correct testing strategies (G3)
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For the Database part:

Learning outcomes:

MK1: Wetenschappelijk-disciplinaire kennis en inzicht bezitten in het domein van de
industriéle ingenieurswetenschappen

I1: Problem analysis and solving

12: Design and / or development

P1: To make operational

G2: Communication with engineers and non-engineers

Explanation: Each program that uses a large amount of data needs an efficient way to
process and to store this data and to retrieve it again. Understanding the structure of data
and its processing with databases are essential skills for a modern engineer.

After successfully completing this course these goals should be achieved:

the student knows when the data-need of a program requires the use of a database (MK1)
the student is able to describe the data needs of a problem, he can depict it with a
diagram and is able to discuss about this data model with user and IT specialist ( G2, 11, 12
);

the students is able to create a new relational database , and retrieve data in all possible

ways using a query language (SQL ) (12, P1);

T2THEE Thermodynamics 3 e
Learning outcomes:

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- G1: Information gathering and processing

- G2: Communication with engineers and non-engineers

- G3: Critical thinking

Explanation: Thermodynamics is the basic science course that deals with energy under all

its engineering aspects.

At the end of the course the students should be able to:

- explain the basic principles of thermodynamics and heat transfer. (K1)

- define and describe zeroth law, first law, entropy, exergy and thermodynamic

cycles (K1)
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- apply and analyze balance equations in the area of zeroth law, first law, entropy,
enthalpy,exergy and cycles (I1)

- explain and describe heat transfer process through conduction, convection and
radiation (K1+G1)

- analyze heat transfer problems related to conduction, convection and radiation (I1)

- present many engineering applications in the four domains of matter-energy-information
and life technologies; (G2)

- develop an intuitive understanding of the subject matter by emphasizing physics rather

than the mathematics. (G3)

T2STLE Strength of Materials 2 NUBAR

The content of this course is related to the basic knowledge of the strenght of a
certain structure, given a certain (structural loading). In this framework, the ralation
between the materialproperties, static(/dynamic) loading and geometrical properties of
various structural combonents is highlighted.
Learning outcomes:
- K1: Basic scientific-disciplinary knowledge and comprehension
- I1: Problem analysis and solving
- 12: Design and / or development
- 13: Application-oriented research
- G3: Critical thinking
The general learning goels of this course can be summarized as:
+Gaining general scientific knowldege in the domain regardinf the strenth of materials (K1).
sUnderstanding the relation between material and geometrical properties and structural
loading and the according stresses/deformations inside a strcucture  (K1).
*Analyzing and, critically, evaluating if a certain structure satisfies the requirements with
respect of maximal tolerable stress and deformation (I1, G3).
+Designing structural components to ensure that a maximum stress level or deformation is

not reached (12, 13)
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T2MATE Technology of Materials 3 8NN
Learning outcomes:
- K1: Basic scientific-disciplinary knowledge and comprehension
- 11: Problem analysis and solving
- 14: Ethical conduct
- P1: Operationalisation
- G3: Critical reflection
Explanation : The student has gained scientific-disciplinary knowledge and understanding
(K1) and ethical conduct (14)
The student knows the basic structure, properties, production, behaviour and applicability
of the major material categories
The student understands the relationship between the manufacturing process, the material
microstructure and the material behaviour
The student has notions of environment-related aspects of materials, such as energy
production, resource depletion, and recycling
Analysing and solving problems (I1), Operationalizing (P1) and Critical reflection (G3)
The student is able to set up, perform and interprete basic material tests for determining
material properties
The student can apply his knowledge of materials technology for calculating or assessing

the behaviour of materials in elementary situations

T2ERWO Society, Technology and Engineering 2 wiwhn

This course is related to the vision that engineers have a higher purpose: to
develop people and to improve conditions for mankind. In order to reach this goal
students need to have a holistic vision on engineering, and become aware of the interplay
between technology and society. The course "Society, Technology and Engineering"
confronts students with cases that illustrate the mutual impact of technology and
society. In addition, students will learn and apply theories and models on the evolution of
technology, and which factors - technological and non-technological - they have to take
into account to develop a successful technological solution. In this course, with
‘successful” we do not hint at technological superiority, but rather we point to a solution

that is adopted by society and has the capability of inducing positive change.
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Learning outcomes

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- 12: Design and / or development

- 13: Application-oriented research

- |4: Ethical behavior

- G2: Communication with engineers and non-engineers

- G3: Critical thinking

- G4: Working in a team in different roles

Explanation: Students understand the role and responsibility of engineering with respect to
its impact on society (14)

Students acquire an understanding of the complex interaction between society and
technology and in particular the social shaping of technology (14)

Students can apply models such as the ‘Social Construction of Technology’ to historical
accounts of specific technologies (K1)

Students can find and process scientific research articles related to the evolution and
adoption of technology and society and they can interpret, evaluate and refer to the
results of their scientific research exploration (11 & 13)

Students can approach engineering from a system perspective and identify the different
places to intervene in a system (K1 & I1)

Students know and can apply a soft systems methodology and can identify the different
stakeholders according to this methodology (K1 & I1)

Students know different drivers for adoption of technology and behavioral change and can
apply these drivers to specific cases (K1 & I1)

Students can conceive, design and critically reflect on technological solutions, bearing in
mind the different (soft) system approaches and drivers for adoption of technology and
behavioral change (12 & G3)

Students can communicate their efforts in a clear manner, both written and orally (G2)

Students can work in team (G4)
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T2EE4M Engineering Experience 4 - Electromechanical Engineering 2 hefin
Learning outcomes:

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and / or development

13: Application-oriented research

15: Enterprising

G1: Information gathering and processing

G2: Communication with engineers and non-engineers

G3: Critical thinking

G4: Working in a team in different roles

G5: Professionalism

Explanation:

Contribution to general acquisition of competences

- Engineering: the EE4 project allows the students to apply their technological knowledge

and, more important, to integrate it at a higher level by using it creatively during the

project.

- Educating: composing reports and documentation about a design with the purpose to

inform colleagues, superiors and outsiders, is a necessary part of the design cycle.

Individual knowledge, commitment, and skills are not enough. Working as a team is a

necessity to end this project successfully.

Specific learning goals

At the end of this course, the student is able to:

- apply technological knowledge in a practical project (K1, I1, I3, I5)

- design in a model based way (12, G3)

- interpret and use the characteristics of a solar panel and a DC motor (G1, G3, I1)

- analyse the power flow through a solar vehicle and compose a Sankey diagram (11, 13, G3)

- compose technical drawings and dimension them according to the I1SO-norm (12, G2)

- autonomously identify missing information, and search for, interpret and absorb this

information (G1)

- work in a team, divide tasks, compose and follow a project planning (G4)

- communicate results in a report and on a wiki (G2)
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Research related skills:
- Students develop a critical attitude towards knowledge and knowledge creation (G3)

- Students develop the skill to link research results to practice (I3)

T2ELTE Electrical Engineering 3 e
Learning Outcomes:

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- |4: Ethical Behavior

- G3: KritCritical Thinking

Goals:

Students understand the configuration of the three-phase power grid and the different

kinds of power. On electrial schematics, students can correctly connect three-phase and

one-phase loads and explain their effect on the power grid. (K1,11,G3).

Students are able to explain the working principles and characteristics of the discussed

electric machines. Students understand the effect of the use of such machines on the

power grid.Students understand and can explain the behavior of mechanical loads

connected to DC motors. (K1).

Students know the different kinds of power stations and know how power is distrubuted.

They understand the impact of choosing certain types of power generation on the power

grid, buit also on society (now and future) (K1, 14).

Students possess the necessary mathematical skills to formulate and solve exercises

related to the discussed electric machines. They are able to interpret and reflect critically

upon the results taking into account the given context (K1, 11, G3)

T2DYNE Dynamics of Rigid Bodies 3 e
Learning outcomes:

« K1 Basic scientific-disciplinary knowledge and comprehension

« 11 Problem analysis and solving

* G3 Critical thinking

» G2 Communication

The general learning goals of this course can be summarized as:
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The student learns to analyse and solve mechanical problems from the industrial and
reality. This encompasses to analyse mechanical problems (I11), especially regarding the
planar motion of a rigid body, to develop a solution strategy (K1), to solve the problem
mathematically (1), to judge the solution in a critical way (G3) and to give a report of the

solution (G2).

T31MPE Machine Parts 4 mhgin
Learning outcomes

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and / or development

G1: Information gathering and processing

G2: Communication with engineers and non-engineers

G3: Critical reflection
Explanation : Mechanical design requires knowledge extending over many areas (kinematics,
dynamics, strength of materials, material science, heat transfer, fluid dynamics etc.) and
sound analytical skills in order to recognise the phenomena involved and to synthesise an
integrated solution. This course aims to introduce the students to the basic components of
machinery and how to select and dimension these components in order to achieve design
requirements in the construction of mechanical systems.
At the end of this course, students must be able to:
Identify and describe the characteristics and functions of the most common machine parts
(K1).
Identify appropriate analytical models to describe and predict the behaviour of common
machine parts (K1, 11).
Decompose complex machines into sub-assemblies and simple parts and analyse their
functioning (K1, 11).
Apply stress analysis theory, fatigue theory and appropriate criteria of failure to the design
of simple machine parts (I1, 12).
Perform tolerance analysis and specify appropriate tolerances and fits for machine parts (11,
12).

Design simple power transmission systems i.e. gear box (11, 12, G1, G3);
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Select appropriate mechanical components from manufacturers' catalogues (G1, G3);
Apply codes and standards to machine part design (12, G1, G3);
Communicate the results of a design assignment (gear box) by means of drawings and a

design report (G2)

T31MTE Manufacturing Technology 4 KUBAR
Learning outcomes:

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

P1: Operationalisation

G3: Critical thinking

Explanation: Basic scientific-disciplinary knowledge and comprehension (K1)

The student has gained scientific-disciplinary knowledge and understanding (K1)

The student has gained knowledge and understanding of the basic technologies (casting,

forming, cutting, joining, coating) used for manufacturing discrete products from various

materials

The student has gained knowledge and understanding of the machine tools used for

manufacturing, including basic knowledge of numerical control

The student has gained insight into the relationship between product geometry and design,

material, manufacturing technology, and the related economic aspects.

Analysing and solving problems (11), Operationalising (P1) and Critical reflection (G3)

The student is able to assess the product quality, in particular with respect to the

geometric quality. He is acquainted with basic manual dimensional measurement

instruments

The student is able to make a process plan for a set of representative manufacturing

technologies, in particular for simple machining tasks. In addition, (s)he is able to analyse

and execute this manufacturing process.

T31MSE Material Selection 2 wwhn
The number of available technical materials is such increased in recent decades, it
has become impossible to know them all, or to remember their properties and availability.

Databases and material selection maps provide product designers the ability to choose the
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most suitable material for their product or redesign. Hereby they take note of the
mechanical, physical and chemical properties of materials classes and handle them within
the selection of the material requirements. The importance of the scarcity of materials and
energy optimization for the entire life cycle of the product is continuously growing.
Learning outcomes

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- 12: Design and / or development

- 13: Application-oriented research

- |4: Ethical behavior

- 15: Entrepreneurship

- G1: Information gathering and processing

- G2: Communication with engineers and non-engineers

- G3: Critical thinking

- G4: Working in a team in different roles

Learning goals

At the end of this course, the student is able to:

« Formulate a list of demands for a material in a technical application; (K1, 11, G1)

« Translate requirements to material entities; (K1, 12, 13, G1)

« Explain the structure, treatments and behavior of materials classes; (K1)

« Select materials from databases, taking into account functional requirements but also
economic and environmental considerations; (13, 14, 15, G1, G3)

« Written report of the research process, and a critical reflection of the obtained results.

(G2, G3, G4)

T31EIE Electrical Installations 2 wiwhn
This course is the english version of "T31El: Elektrische installaties", so the same
aims are applicable:
~LEARNING OUTCOMES
K1: Possess scientific-disciplinary basic knowledge and insight
I1: Analyze and solve problems

12: Design and/or develop
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|4: Safety and ethics

P1: Operationalization

G2: Communicate with colleagues and non-colleagues

G3: Critical reflection

G5: Professionalism

GOALS

Since electricity is the most important industrial energy, security and reliable energy is very
important. This course examines the safe design of electrical installations.

The student can design a safe electrical installation on low and very low voltage (K1, I1, 12,
G1, G3).

The student knows the dangers of electricity and methods and materials to protect against
(K1, 14).

The student is aware of legislation and standards regarding electrical installations (K1, 14).
The student can perform calculations to select components of electrical equipment (eg
cables) (K1, I1).

The student is able to independently establish a wiring diagram (11, 12).

The student has different solutions for the grid connection of an installation, power factor
compensation and the main power quality problems,he/she can make connections and
assess impacts (K1, I1).

The student can work with different kinds of capabilities, three-phase nets and star and
delta circuits (K1, 11, G3).

The student can explain subject-related terminology succinctly (K1, G2).

T31HTE Heat Transfer 2 Mdein

Heat transfer is a basic science that deals with the rate of transfer of thermal
energy. It has a broad application area ranging from biological systems to common
household appliances, residential and commercial buildings, industrial processes, electronic
devices, and food processing.
The fundamental modes of heat transfer are conduction or diffusion, convection, advection
and radiation.
LEARNING OBJECTIVES

K1 - Basic scientific-disciplinary knowledge and comprehension
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I1 - Problem analysis and solving

G1 - Information gathering and processing

G3 - Critical thinking

AIMS

- The student is familiar with the basic principles of heat transfer (K1)

- The student is able to apply his basic knowledge of heat transfer in real-world engineering
problems (K1, 1)

- The student has developed an intuitive understanding of heat transfer by emphasizing the

physics and physical arguments (G1, G3)

T31EM5 Engineering Experience 5 - Electromechanical Engineering 4 wiwhn
Learning outcomes:

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and / or development

13: Application-oriented research

15: Enterprising

G1: Information gathering and processing

G2: Communication with engineers and non-engineers

G3: Critical thinking

G4: Working in a team in different roles

Contribution to general acquisition of competences:

- Engineering: the EE5 project not only inspires the student to apply his technological

knowledge, such as in lab sessions, but also to integrate his knowledge, skills and

experience in a creative way.

- Educating: individual knowledge, dedication and skills are not sufficient. It is absolutely

necessary to be able to communicate and work together as a team to successfully

complete this elaborate project.

- Enterprising: the students discover the economical aspect of their project by assessing the

financial feasibility of their design.

Specific learning goals:

At the end of this course, the student is able to:
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- combine and integrate knowledge, skills and experience from the domains of mechanics,
electricity, automation and thermodynamics (11, 12, 13, 15, G1, G3);

- analyse a project assignment, split it into smaller subtasks, and create a task distribution
(11, G3);

- develop a conceptual design for an electromechanical problem (11, 12, 13);

- make a detailed design comprising technical drawings, calculations, electrical and control
circuits (12, 13, G2, G3);

- search for, compare and absorb the necessary information (G1, G3);

- function autonomously as a team for a project (G4);

- premise and develop individual project skills during the execution of the project
assicnments (G2, G4, G3),

- communicate the results with a report and a presentation (G2).

T31CIE Components of Industrial Automation 3 Men
Learning outcomes:

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and/or development

13: Aplication-oriented research

P1: Operationalisation

G3: Critical thinking
Explanation: The student is aware of the working principles and the way to drive current
industrial drive technologies: pneumatic, hydraulic and electric and is able to make a
motivated choice between them. [K1, I1]
The student able to design a digital pneumatic, hydraulic of electric sequential controller.
(11, 12]
The student is aware of the position of fieldbus systems within an industrial process and is
aware of the different working principles. [K1]
The student is able to design an electric circuit drawing and to interpret it. [K1, 11, G3, 12]
The student is able to implement a sequential controller base on a given problem within a
PLC environment. [K1, 11, G3, 12, P1]

The student is able to setup an PID-control within an automated system. [P1]
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The student is aware of recent developments (research topics) within the field. [G3]

The student gains instrumental research skills to build up an automated system. [I3]

T31CTE Control Theory 2 wwhin
Learning outcomes:

- K1: Basic scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- 13: Application-oriented research

- G3: Critical thinking

Explanation: The student knows the different subsystems a control loop consists of and

understands the concept of feedback to control a process (K1, 11)

The student is able to analyse the static and dynamic behavior of control loops by means

of static characteristics, closed loop transfer functions and Bode plots (K1, 11, 13)

The student is able to simulate feedback loops and interpret the results (11, 13, G3)

T31MCD Mechanical Design 3 YR
Learning Outcomes

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and / or development

G2: Communication with engineers and non-engineers

G3: Critical thinking
Explanation: An engineer must be able to apply the acquired basic knowledge in the
solution of technological problems. This basic knowledge concerns kinematics, dynamics,
strength of materials, material science, heat transfer, fluidodynamics. (K1, 11)
The design of an integrated construction is more complex than the design of machine
elements. The designer must work iteratively starting from a coarse concept to a more
organic global design. Two case studies will illustrate this: the design of a statically loaded
construction and a dynamically loaded one. (12, G3)
Finally an important competence of a mechanical engineer is to communicate
by technical and conceptual drawings , and moreover to give an oral synthesis of the

analyses elaborated in the course. (G2)
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T31ELM Electrical Machines 3 mhgin
This course is the english version of "T31EMO: Elektrische machines", so the same

aims are applicable:

LEARNING OUTCOMES

Definitions:

K1: Basic scientific-disciplinary knowledge and comprehension

I1: Problem analysis and solving

12: Design and / or development

13: Application-oriented research

14: Ethical behavior

I5: Entrepreneurship

P1: Operationalisation

G1: Information gathering and processing

G2: Communication with engineers and non-engineers

G3: Critical thinking

G4: Working in a team in different roles

G5: Professionalism

AIMS

An electromechanical engineer needs thorough comprehension of the electrical machines:

threephase induction and synchronous machine, single phase motors, transformers and DC

machines.

Concerning those machines, the student is able to:

understand and explain the operation principle of the studied electrical machines (K1)

to derive and interpret the characteristics (K1,G3)

to set up and explain the equivalent circuit and power balance, both theoretically and

from measurements (K1,11,P1)

to perform calculations related to the machines, their characteristics and operation and

interpret the results (11,G3)

to select start, stop and control circuits, draw them and justify the selection (K1,11,P1,G3)

explain the interaction with the electricity grid and select appropriate compensation (K1,11)

to use the different powers, threephase grids and wye and delta circuits (K1,11,G3).
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explain course related terminology (K1,G2).

to set up autonomously an electrical diagram (11,12)

the interprete the rating plate of a machine (11)

to build electrical circuits (P1)

to measure power, voltage and current with different measurement devices (P1,13,G3)

to select correct measurement devices and carry out measurements in order to determine
a characteristic (P1,13,G3)

to connect different electrical machines and use them (P1,G5)

to communicate his measurement results and acquired insights in a technical report (G2)

to manage and take responsability for his group (G4)

T31EIA Aspects of Industrial Automation 2 e
Learning outcomes:

- K1: Scientific-disciplinary knowledge and comprehension

- 11: Problem analysis and solving

- 12: Design and / or development

- G3: Critical thinking

Explanation: At the end of this course the student:

is able to apply sensors for electro-mechanical use;(K1, 11, 12, G3)

is able to apply measuring methods for electro-mechanical use;(K1, 11, 12, G3)

has insight in and knowledge of concepts and terminology in the field of industrial field

busses;(K1, 11, 12, G3)

has insight in and knowledge of the function and position of ERP/MES systems within an

automated system;(K1, 11, 12, G3)
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