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3.1.4 unun1sAnen
WAINIREETTUAENS LU sTnseigdmiundngasimnssumanstndgin a1v13y3mnTsy

Wil (MAngRINwISINg/manansuTuUT w.m.2561) (Mangmsaesanit) LIl

Ynmsfnwdi 1
MASeud 1 VaVelald
18.100 A3855UEMTUIMINT 0
28,101 Anufiesiumaindnimnssumans 1
A.111 Lmagé'aﬁugm 3
W.123 iliugu 3
M.133 Wanddmsudeng 1 3
W73 Ufhnsediiugiu 1
W.183 UURNsHANddmiuIAINng 1 1
5.100 warlaaiunisasdloundeym 3
15.050 MIHAIUWINYEAIWIDING Y 0
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3.1.5 A195U185183Y
1. Axdnwnialy

nundIAUAIEAS (Social Science)
15.100  walesiunisastowiteym 3 (3-0-6)
TU100  Civic Engagement

Ugnils3ndniin unum wagnihiinnsuiinveuvesmaiuaindni Avesdanslugiuzwaidies
lan HIUNTEUIUNIMEINUAI8TT 1Wu NMIUTTE1e n1seAuTensafnesieg gaududu lnetdnfnw
dpsdavinlasanissased ileliAansiug vielinmsivdsundas Tuussifudiaule

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.

¥5.109  winnssuiunsEUIuAnLUIENOUNNS 3 (3-0-6)
TU109  Innovation and Entrepreneurial Mindset
MeUssumnudsazmsadalonialml msfnuaznsnaRuLUUEUsEnouns Msdndula
wazMsRALNGIAe MsdeansBsgsRcuarmsaiisusegslastnadisEaniaim msaanuarsiiodn
Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

nuInYBEA1EAs (Humanities)
15.108  NMFWAILILAZIANITAULD 3 (3-0-6)
TU108  Self-Development and Management
nMsdansuaznsUudAuERsludminederunasenurannaneuasiEs nw nsimun
VinwendinLLazANaaInNI9e1THl NMITIlIRULNAYNITINLKLBUIAR NSHRIVINTSEUSAaen
Fin uazmsegsiugdusg1sasuguuazimndaiunayiy
Coping with and adaptation to university life. Development of social skill and emotional
intelligence. Self understanding and planning for the future. Personality and social etiquette.

Learning to live harmoniously and respectfully with others and the society.
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NUININIAEASAUAANAIEAS (Sciences and Mathematics)

15.107  VinwgAdadunswAdgm 3 (3-0-6)

15.107  Digital Skill and Problem Solving
Winwen1sAadsmulnientsuitgninazniswauilonalnidudiauuaziasugia

AnuanInsalufumuaznsi i saunaldegnaiusyaninm nstszdiuanuundedevesasauna

nsndunsasuazdnnsansaumaeguduszuy nsliuazasseussasinuAiva nisdeanseeulatiognad

=
IYN

Basic computational thinking skill for solving problems and developing new social and
economic opportunities. Efficient access and search for information. Information reliability
evaluation. Filtering and managing information systematically. Ethical digital usage and

professional online communication.

nuN1Y1 (Languages)
15.050  MISHAILYINYENWDINGY 0 (3-0-3)
TU 050 English Skill Development laidumiein
Hnvinwenwidenguluseduibesdu laua msfla nswe N3 Mslisw Waysunig wie
[ & o Y [ [y 1
Junugnlumsimuvinevsnwdinguszausely
Practice basic skills for listening, speaking, reading, and writing in English through an

integrated method. Students will acquire a basis to continue to study English at a higher level.

15.104  N13AR 81U Lazllouag 19Tl T 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

@ o

WA UYNYEN15ANDEINTIDITUYIUNIUAITHIAININ N1TILATIZE NITFUATIZH waznIT

' [ (Y '

Uszidluan uvinwemssruiveduansedify wWilagagevung vinuad auufigiu vangiuatvayy n1s

'
S o

Towmanaiiinlugdeauvasnuleou Wauvinvensdeuiansnnufnivegedivanauasn15ideuds
F1n3 $Andenennnudn wazidenlsadeyainiuyuuesueinuLes Samfamsadidimdngunas
PoyaunlilunisasisassAnudeulasg1aiuss@niam

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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15105 vinwennsieansfieniwdangy 3 (3-0-6)
TU105 Communication Skills in English

Wainwensils wa 81y wazileunwidingulaeuduainuaiuisalunisaunuiiie
wanidsunnuinudiu warnisenu wevhaudnladenivinislumanssne e ssiuindnves
UnAnY

Development of English listening, speaking, reading and writing skills, focusing on the

ability to hold a conversation in exchanging opinions, as well as reading comprehension of

academic texts from various disciplines related to students’ field of study.

45.106  AMUARAINETIALAYN1ADEANS 3 (3-0-6)
TU106  Creativity and Communication

nsrrIuNSAnegsai1eassd tnednsAnddnnsidussiusenoudifty uasnisdeansaufa
fananlviAnnadugvdesnavnzaumuuiundsny fausssu anmindon elussduyana a3Ang uaz
GEGH

Creative thought processes, with critical thinking as an important part, as well as

communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels

dw.214 m‘mé’mqmﬁamﬁﬁammwma1 0 (3-0-6)
EL214  Communicative English 1

Fwdaduneu : aeuld 1s.105

Andunisila n1sya n13e1u medeuihuanssufijadudunisin wu n1seAuseludy
Bouuaznsvieunguedes dnAnwazanusadeas warswmsedunsluiudeusuiuidvesnwld
pe 198U ANS M0

o msyn: Wauvinurmsiunisesnideaniwidangy Wy msiflsuiAsadesaznafindiety

Hneondusionadulgmlunwndinge
® N5y Beudduusznauveiesny Wi untiazunasy

e n1sila: wWhladielgymisnunsile dwsutindnwiwnalne wu deanileenn wazalassadug Tu

AN

v v |

o mseu: Feudmdminazafiddnluidesieg Beunaitluniseiu wu mssudularny
LAZNNTOULTIATIEN
myiana: Wu S A4le) uaz U A4la)

Prerequisite : Have earned credits of TU105

Practising four skills through academic activities such as discussions and group work;

communicating with and contributing to discussions with native English speakers effectively.
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® Speaking: to improve pronuction skills based on phonetic charts and to practice
pronouncing common problematic sounds in English.
® \Writing: to study essay writing such as how to write introduction, body and

conclusion

® |istening: to study problematic sounds and become familiar with common listening
problems

® Reading: to study vocabulary and practive different reading strategies such as reading
for the main idea and critical reading

Assessment criteria: S(Satisfactory) and U(Unsatisfactory)

#9.215 m‘mé’mqmﬁamiﬁammwma 2 0 (3-0-6)

EL215 Communicative English 2
Fteduneu : aauld @w.214 v3e Seundeudiu aw.214
ﬁ@uuWﬁﬂm1/11ﬂmmé’aﬂqwlﬂauﬁﬂ%uﬁ%mmmLsﬁﬁ’suﬂ’liaﬁﬂﬁdu%ul,%u wardearsiu

a a

Wivaan e leegnaliuseansain

o

nAnuadlivinueils wa 81 iTou ievinAnssufidaaiunmsdeasuarnisvinnunguludy
S
o M Bowinueisudulumsine wu fuglunsmenumihduaenisnaigunsma
® NS NBUsTAVUIElER gortlazdaniy
o  msila: iladadgmiunisilsestindnueilne 1wy desiflienuazguasinduq Tuns
4
® 11581 3EUINAI5N1591U WU N18UEY kAT NMIBIUTITATIZA RN N1581UUNAIIY
YUINYIILASTILUUENIR
Prerequisite : Have earned credits of EL214 or taking EL214 in the same semester
Participating in classroom discussions and effectively communicating with English native
speakers; performing communicative activities in class using English.
® Speaking: to practice academic speaking skills such as oral presentations and
speeches
® \Writing: to practice sentence and paragraph writing and summary writing
® |istening: to study problematic sounds and become familiar with common listening
problems
® Reading: to study reading strategies, such as speed reading, critical reading, reading
extended text and doing exercies

Assessment criteria: S (Satisfactory) and U (Unsatisfactory)
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gouil 2
1. fAnen e wnInedesssuaans
W.123 edfiugy 3 (3-0-6)
SC123 Fundamental Chemistry
laseaieegney USinaansduius Wuseiadl audfvessiisnsiguniiuazunsuddy uia
YDUNAINAZAITATAY VDILDI gaunall aaunarans aunawniuasnin-tua il wdduvsd
Atomic structure, Stoichiometry, Chemical Bonds, Properties of representative and

Transition elements, Gases, Liquids and solutions, Solids, Thermochemistry, Chemical kinetics,

Chemical equilibrium, Acids and bases and Electrochemistry

173 UfiRnsaditugu 1(0-3-0)
SC173 Fundamental Chemistry Laboratory
F0sRuneu : wAefiny) wIeAnwINSauAy m.123
UFURNsIEUANNINIg )T m.123
Prerequisite: Have taken SC 123 or taking SC 123 in the same semester

Experiments related to the contents in SC 123

M.101 msdeulusunsunenfinmesidodu 3 (3-0-6)
CN101 Introduction to Computer Programming

nénnsiugurNfiunes ssdtsznauspuRumeimevhaumiueiauiuassenduas ms
Weulvsunsunwaeuianes nsindunisifisulusunsunenianes

Computer Concepts, computer components: Hardware and software interaction, Current

programming Language: Programing practices.

2. @nw a annIngrasluninusiuiia

1A AN TR lURRERY U U Inedsuiiien ey

H61RES Introduction to Renewable and Sustainable Energy Sources 3 VATeInl
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 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.
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H63BPE Business Planning for Engineers 3 YN
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 a meaningful context.

MM2MN1 Management Studies 1 3 nein
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 VATeinl
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 nein
The course presents a formal analysis of entrepreneurship in theory and practice

leading on to a consideration of creativity and business concept generation. The course

concludes with the practical application of these theories and concepts in business planning and

business concept presentation.

N12105 Introduction to Marketing A 3 nein
Lecture topics include : What is Marketing?

Strategic Marketing Planning

Buyer Behaviour

Marketing Research

Segmentation, Targeting and Positioning

Managing Products
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Pricing
Marketing Channels
Marketing Communications

Services Marketing

N12814 Introduction to Business Operations 3 VTeihl

The scope and importance of operations management in both service and manufacturing
businesses. IT 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.

N12412 Marketing Management 3 nein
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 ATeInl
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 nein

The module will introduce students to the corporate investment and financing decision as well

as the interaction between the investment and financing decision.
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eAnAnuluTdageu o avinerdeuidagwinad
GENC6007  Marketing in Today's Society 4 VATeinl
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 (FMCGQ),

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

GENL0230 Law in the Information Age 2 VATeinl
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 a4 VATeInl
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 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
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substantial range of analytical research and practical skills to empower students to undertake the

responsibilities of the contemporary manager.

GENT0708  International Governance in the Twenty-First Century a4 VATeinl
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 VaTelihl
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.

GENC6004  Introduction to Corporate Risk Management a4 VATeihl
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.

2. v nang
2.1 '“wﬁl,awqxﬁugm
211 nguAvugiunisadinananiuasinendans
W.133 Wanddmiuimng 1 3 (3-0-6)
SC133  Physics for Engineers |
mMsiedoudl use aulifuene ulasndsy msvy msiedeuiiuuunyy fmgluaninauna
mnuBaveuiaznisuani1n vedlva nmsduuazadu @oaaznsUszgnd Anufeuuazvguiaaives

e Nyt 1 uag 2 vesgamwamans
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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  WdAnddwmsuiang 2 3 (3-0-6)
SC134  Physics for Engineers I
TIAUADU : LABANEY 1.133

Usgqlfhuazawliih - ngueand  dndlwilh  euglih 1e8idne3n  nazualviin
2sliihnszuansawazaunsal  wimdnuazudwianlii  nswlenhudvdnuazngueshsied 67
wilonih 29slwihinszuaady nouieduudmdnlwiiuazmsUszgnd e lauduaziimugunsal s
avitou madinw nsidisauu msunsnaoauasinailsisdy Mandeelsl

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.

W.183  UfURnsHANddmsuImng 1 1(0-3-0)
SC183  Physics for Engineers Laboratory |

WndeRuney : -

UTRnsRetu mstauazeunaaeden usauaynsiadeudl wasu Tuwudy adu uagey
g}y

Prerequisite :-

Laboratory practices involving measurement and errors, force and motion, energy,

momentum, waves and heat.

w.184  UjURnmsanddmsuIang 2 1 (0-3-0)
SC184  Physics for Engineers Laboratory |I
FdeRuney : -
URTRNM AU auuwimdnluii wsesussedesdieamaluin deumand uasilandeelml
Prerequisite :-
Laboratory practices involving electro-magnetic fields, electric circuits and instruments,

optics and modern physics.

32



ume.2

A.111 Lmagé’aﬁugm 3 (3-0-6)
MA111 Fundamentals of Calculus

LY 1

ABIVIAUNDY ;-

v a (% v 6

guiltsadinmans  seuuduukasiindulesiu  wpandaeyiusuasUsiusvesileidusm
a aa oA I s o & a o & a a o ¢
WUTLAEY  AUAAINABDLUDY DUNUD  WAzAITUTEENABUNUS UHEIUNUS  WAUANITIUIWUGUAENIT
Usegndusnus  USiuslunsauuu eunsy vquivesmdiaasvasilenduiiugiu  nsmusiusiaduay
N
LUDIAY
e : lidumhefalignmdsfnuvseasuld a.211 vie A.216 vise A.218 #3a AU.101

Prerequisite: -

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 : There is no credit for students who are currently taking or have earned credits of MA 211

or MA216 or MA218 or AM101

Al12  svedadieseilaswaaniaUszend 3 (3-0-6)
MA112  Analytic Geometry and Applied Calculus

F1sAuneu : aeula A.111

sadedienes Aidadedn feadevesnnmeslutiglianudd Wy ssuy wasfnludigl
aufid 30 arwrelles oyitus wesUiiusvesilsidudinines uaagdavesilaiturnadmanesuds
warmsUsvend Usiuseandudowy Uiiuseuin ufunvenmd ndu wavaland nisasigiiy
SesuazanUanguazn1suszend

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional space, line,
plane and surface in three dimensional space, limit, continuity derivative and integral of vector
valued functions, calculus of real-valued functions of several variables and theirs applications,
introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s Theorem and Stokes’

Theorem, Fourier and Laplace analysis and theirs applications.

A. 214 aunisidseyiug 3 (3-0-6)
MA214  Differential Equations
FwdeRuneu : aeuld A.112 vio A.219
aumaseyiusdusunils aunmaBseyiussufuans aunadeeyiusifadueniug aums

@

Weeyiuseduldionius  auns@euiusdudugs  sawagluguounsuvesaunisiseyiusidudy

KU
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Handuiivay aun1sdeuiustey nMsmramaslasnMLUatanUaiguaznIsuUaaises aunisiseyius
Tidadudesiy mshluldudtammdmnssu

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations, homogeneous
linear differential equations, nonhomosgeneous linear differential equations, differential equations
of higher order, series solution of linear differential equations, special functions, partial differential
equations, the Laplace transform and Fourier transform, introduction to nonlinear differential

equations, applications engineering problem solving.

2.1.2 nguiviugIuMIAAINTIY
M. 100 N5IANIAINTIU 3 (2-3-4)
ME100 Engineering Graphics
JyUeAunau : -
audFreInRTauLuY desilewaritld nMsdeuduuaziidnus nswSennuduluy
sveadaUszgnd msssyraazidaanuile nsdeunmeslsnsiin amdfiaveiea madeunm
medloal nwAnlaznane nsldreuiunestaslunuliouluy
Prerequisite : -
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. Computer aided drawing.

28,100 9385350 MTUIAING 0 (0-0-0)
CE100 Ethics for Engineers

IrdeAuney : -

93381UIIMINTIN Nansznuvaswaluladsediny Jayviuazyssiiuniainuasesssuuas Aussu
wwanesilunasnaunistetu deldliAansdfnannfudnvazsaunaiemnssudumieg i
1ATINTOUINITUTTTU Lﬁaﬁ’mmﬂmﬁﬁuua%ﬁﬂﬁim Youalusziu S wie U

(WrsmAanssuiuiinenagdenssumansdntu)

Prerequisite : -

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.
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0101 arwdidesiunmaindnimnssuenans 1(1-0-2)
CE101  Introduction to Engineering Profession

IdAUnNeY : -

ATnAmnsT unumazvthivesicns Imnssuavieing ndngntaznisiiounisaey
AUIAINTTUANANT iﬁjwﬁugwumﬁwmmam‘uaﬁmmwmam‘ ANMUTURATOULAZITIUIUTTNVBY
Jmns msdeansdniunundmnssumaluladasaumadmsusumdanssy nMswAdaninig
AIINTTU ANUFIAYVDINTNAABU N1TNAFDY LATNITLAUBN ﬂgwmsﬁaqé{uﬁm%’uﬁmﬂi 3NN
anulaende Imnstudiauuazduindon mnstunsiauimalulad aeufiamesluimdainssy
mmﬁﬁugmLLazﬂﬁﬁamiLﬁmﬁ’UﬁgUﬂizﬁ w3esdle waziadesdns nsnddnandn wazmsliiadesde
Taluanugaavmnssuy

Prerequisite : -

Engineering profession, Roles and responsibilities of Engineers, Engineering fields,
Curriculum and courses in engineering, Basic science and engineering subjects, Responsibility and
ethics for engineers, Engineering communication, Information technology in engineering, Problem
solving in engineering, Importance of testing, experimentation, and presentation, Basic law for
engineers, Engineering safety, Engineering and society, Engineering and environment, Engineering
and technology development, Computers in engineering, Basic knowledge and practice in tool

and machine, Manufacturing process, Usage of meaturement tool in industrial work.

19.121  Jaedemnssu 1 3 (3-0-6)
lE121 Engineering Materials |
ANUETUSsEVIg lassaie auldd nseuiunsndn wasnsuseynaAldanuvenguinmnssumen
16un Tany wedies wirind uazTaquay unugiauga andinisna uaznisidenaninvesian
Properties and 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 FvaNIEAY
2.2.1 nguAVITIAUNEIAINTIY
2.2.1.1 ngavdeAuluanan

s

20100 1ifesesinaziaildsiandfiugu 3 (3-0-6)
AE100 Basic Analytical and Physical Chemistry
WTaRuneu : -
wdnnsfiugueifiesst maleneidainin nsinseiideiines mslaem

1 dy ¥ a a aa & A 6" a [ & 1 6" a [ =
BUURNIE WUEWUQWULF‘IMWQWE’WI?{ Wugmmuﬁaﬂulﬂmma ‘Wﬂﬂ‘lﬁu@ﬁﬂ“] naseslulauling el

AouRY aunawail ladllnii
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Fundamental of calculation in analytical chemistry. Gravimetric analysis. Volumetric
analysis. Titrations. Fundamental in physical chemistry. Fundamental of thermodynamics.

Thermodynamic functions. Quantum chemistry. Chemical equilibrium. Electrochemistry.

9A.200 LAdBUNIuazdAdl 3 (3-0-6)
AE200 Organic and Biochemistry
JudeRuneu : -
msasetusrlumsdunid  Wlendomsdunid  SnvnzvesufiSeriiietulungansdunis

a

nalnmsiinufisen aweslowndl nansznuauBuAATn suawesa wazauslawuud Uinseidinaled
daduadmitu Ujfseiiedleildawenaty Uisenddtiuty Ujisedanlnsiidatenidu wasUfizen
Sianlasilanduaiindu nsnesilunaslusiu tmauazasiulawmsn Tufuuasintiy ssazarstiines
N15DRNWUVEAL TEUULUNAEN

Bonding in organic molecules. Classes and nomenclature of organic compounds. Characteristic
reactions of organic compounds. Reaction mechanism. Stereochemistry. Inductive effect, steric effect,
and resonance effect. Nucleophilic addition and substitution.  Elimination reaction.  Electrophilic

addition and substitution. Amino acids and proteins. Sugars and carbohydrates. Fats and oils. Buffer

solutions. Drug design and drug delivery system.

1A.201 wnilussenddmsuininsail 3 (3-0-6)
AE201 Applied Chemistry for Chemical Engineers

WeAuneu : -

Jaunamansveslfisen aunala NsueNEENIINaULAEN13ATR Usingmisalgadu dnway
YosHAn nénmMIveuaIesolinneiLuusneg amsUsznaveiiuniduasnsussandld defilawAsaiy
Sanlugpanvnssimnssuiadl 1wy waduasefing lwadideimds Wudu

Chemical kinetics. Phase equilibria. Distillation and extraction. Adsorption. Lattice.
Instrumental analysis. Inorganic compounds and applications. Topics in materials used in

chemical engineering industry for example solar cell, fuel cell.

10.205 ANAALIDFTLAT AU 3 (3-0-6)
AE205 Material and Energy Balances
FyUsAunoU : -

aaa =

nsenaaunaaasilosudiunsTUIUNITENe MnTuiseedivazliiufisead
Anusilesruineatumheuiinisididny wnugiiuazdenssuiunisdesiu nsmuagnisauinudeys
Huguidedldd miunsiaunfuIaaTLaEnNaIY . NISYIUINIITNANNTaNRaNIaasuaznasnuly

ASTUIUNISTNIIFINTTULAL
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Elementary principles of material and energy balances for chemical processes, both with
and without chemical reactions. Fundamentals of selected unit operations. Introduction of
process flow diagram. Collection, determination, and calculations of data required for material
and energy balances. Integration of material and energy balance on chemical engineering

processes.

10.213 waslulaulindauiuicmnssuad 1 3 (3-0-6)
AE213 Chemical Engineering Thermodynamics |

FydeFunay : -

ngdefimilanaseslulauiinddmsussuuln dnvazvoufalugaund nginssuuasanausi
YosEnsUIans aunsannzdmiunfagauniuazifanie msUszgndlingdefivilemaseslilauniindly
sruuiln Wy e Afawes eoumsawed osluy inSosanivAsuanuiou Wusu npdefiaeams
woslulaufing toulnsd Tgdnseslud ssuuveudou ssuvianuiy

The first law of thermodynamics for closed systems. Ideal gas behavior. Properties of
pure substances. Equation of state for ideal and real gases. Applications of the first law to open
systems e.g. nozzle, diffuser, compressor, turbine, heat exchanger. The second law of

thermodynamics. Entropy. Carnot cycle. Heating and cooling systems.

10.233 namansvadlradnsuicinssuad 3 (3-0-6)
AE233 Fluid Mechanics for Chemical Engineering

FwtaRuneu : aauls A, 111

ﬂmamﬂ’a%awaﬂwa afnuAansvesUesiva AUARNIA AUAANSINY UazaunaluLudiy i
sruveniusLazSEULInAIA aumsudes-alaad aunisiuesiag dnwaenisivaluviewaznisgade
wdsuludnuaizang 4 meluvie nslwariuingauuaznsinasiiufnansiifisng nénnisuaznng
Uiz&gﬂ&ﬂ%’madLﬂ%ﬂﬁaﬁ@é’m?mﬂﬁna Ju wdesdnennia mImu nsanpznou LLaSWQavLﬂLézﬁfu

Properties of fluids. Hydrostatics of fluids. Mass, energy, and momentum balances in
differential and macroscopic systems. Navier-Stokes equations. Bernoulli’s equation. Flow and
friction loss in pipes. Flow through immersed bodies and porous media. Principles and
applications of flow-measuring devices. Pumps. Compressors. Agitation. Sedimentation.

Fluidization.

37



ume.2

10.284 UFURnsetidmsuicinssuad 1 1(0-3-0)
AE284 Chemistry Laboratory for Chemical Engineering 1

JdeAunay : -

Mg Rdsaidusitmin warludUinnesiaeodefisensa-ua Uiisenda
pzney uarUFiseninend msusnanswaznsvhansliuigrssenisadn MIANKRENET LaznIIndu
Usglnneingg mavnaasiiaunavesuf{izen maviin mavinassdansieiians

Laboratory for quantitative analysis such as gravimetry and titrimetry by acid-base.
Precipitation and redox reactions. Separation by extraction, recrystallization, and various kinds of
distillation. Determination of chemical equilibrium constant. Fermentation. Synthesis of chemical

compounds.

10.285 U URnsiatldmsuienssuad 2 1(0-3-0)
AE285 Chemistry Laboratory for Chemical Engineering 2

J1dsAuneu : @auld aa. 284

N1389LATIEETBUNIEMEUNATE999 N1suwena1sdunsdlagldnssuiunisnieg 1wy n1sen
wAng" n13nses waznivinlasalana il UiTRnnafi3dand Wy manedu ssuuan uesddseney
JaunaransueIlfizen n1sinnnudntulaeldias UV-Vis n151A1ausauneinisazaiy

Synthesis of organic compounds by various reactions. Separation of organic compounds
by recrystallization, filtration and chromatography. Physical chemistry laboratory such as

adsorption, 3-components system, reaction kinetics, UV-Vis spectroscopy, heat of solution.

1A.311 NMSE1EMANINTOUAUTUIMINTIULAL 3 (3-0-6)
AE311 Heat Transfer for Chemical Engineering

FydsRuneu : deuld a.111

ngufwarN1sUszendldusingnisainsaemanuseulagUTouisuiuaunsNsanenued
Ty nguasyliSes nisthanufeuluanneasiuaglingy nslivdnnisinTedngannuiuniunig
frwmeudeu nMstemauseunnitularensns auuauiou dudszansnismniauiou ns
HOALAZNITAIULUY NITWNSTIEAUTDY msaaﬂLL‘UUQiJﬂszﬁLLaﬂLﬂﬁaumm%au NANNITHALN YV
\A30dLITEIY

Theories and applications of heat transport phenomena, emphasizing analogies and
contrasts to those of momentum transport. Fourier’s law. Steady-state and transient thermal
conduction. Thermal resistance network concept. Heat transfer from extended surfaces.
Insulators. Convective heat transfer coefficients. Boiling and condensation. Radiation. Design of

heat exchangers. Concept and related theories of evaporator.
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10.334 N3aelauIad mMIuIMmINTILAL 3 (3-0-6)
AE334 Mass Transfer for Chemical Engineering

Fwdsduneu : aauld m. 205

NYNaNnAIAATHUUNNANALAERULIANIZANS nalnnisaelouina nguesiin nsunsluy
anmeasih duuszdvinadielouina wagniseislounasewiwla Unngnsainisaisleninauas
anufeundoniu Usngmsainsaeleunauaznsiinufiiomdeutu gunsalfilinisarelounna su
Tawn m'iaﬂ%mmuwamifg nsgagy vy voangungil msviuis uaznisuenlnedouns

Macroscopic mass balance and mass balance of a single species. Mass transfer
mechanisms. Fick’s law. Steady-state diffusion. Mass transfer coefficient. Interphase mass transfer.
Simultaneous mass and heat transfer. Mass transfer with chemical reactions. Mass transfer unit
operations including packed bed absorption, adsorption, humidification, cooling tower, drying,

and membrane separations.

20,371 nszrIuMIIaiemnssuaivarnsdeuvalsany 3 (3-0-6)
AE371 Chemical Process Engineering and Industrial Trips

FydeFunay : -

nszuaumMaMaimnsnailulsnugaavnsy Tufuingiu ndsnu mhefoansililu
15997u ﬂ??ﬂﬂﬁ@@ﬁﬂiﬂiiﬂﬁuua%NaﬂiSWUGU@QISNTL!G]I@%\‘ILL’J@%@&J U32NDUNAU WHUAINATZUIUNISHLEY
ﬂ??ﬂiﬁﬂﬁ’mLﬁlﬂﬁﬁULLNUﬂ’]WQﬂﬂiﬂﬂUﬂﬁ%U’JUﬂ’ﬁ ﬂ']ﬁLgIEJﬁJGUNIiNWUQGIﬁWMﬂiiM

Topics including Various kinds of chemical processes, raw materials, energy supplies,
types of unit operations. Plant safety and environmental implications in processes. Process Flow
Diagram (PFD) and basic knowledge in Process and Instrumental diagram (P&ID). Site visits for

various industries to gain perspective knowledge of chemical processes.

2372 Mugrugunsaiasiedesilodnlunsvuiumsnanuesgaavinssuiad 3 (3-0-6)
AE372 Basic Industrial Process Equipment and Instrument in Chemical Industries

AUsAuneu : -

AMTWVBINTFUIUNTERNLUURATMSEINIHERveslssnlugaavnssueiiuas Tlasied a3
WATIUATDBNLUU PFD Uag P&ID wannnsinuaznisidenldaunsalnsinuargunsalaiuaunssuiunis
sufanaiansidousegunsaiiauazaunueiieg gunsainmsiauazmuaugamnl Anuu sefu Snen
n13lva pH uazesdUsznauvesanslufignannnssy n1seenuuUNuguTesITEULYID T 18 LaNYLe
was dakavdinuiu UiRnisauaunsalnmsin wadan1sinnagnsaiuaunssuIuns

Overview of process design and commissioning in chemical and petrochemical industries.
Analysis and design of Process Flow and Process and Instrument diagram (PFD and P&ID). Basic
instrument and instrument selection for process measurement and control. Interfacing

components techniques. Industrial measurement and measuring instrument for temperature,
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pressure, level, flow rate, pH and chemical compositions. Basic design of piping, pump, valves
and actuators, vessels and pressure vessels. Laboratory and hands-on experiences on instrument

and process control.

2.2.1.2) NEUIYITIAUNIIANTTUUBNHIYUY

19.261  @RRIAINTIY 3 (3-0-6)
IE261 Engineering Statistics

JydsAuneu -

nstauakaznITIATIEIdeNa Mauiaunalu 115NN NEDR NauinTEudIeE
NSUTBLIUAT NMTBYNTUNNERR N1INAERUANLAFIN NMIAATIENAMULUTUTIU MIIATIRRNISan0RY
waganduitus nsldisnsmeadatunisudledym nisvssendadfludiamngsy

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.

18.202  NAFENTIFINTIY - ADAEFERT 3 (3-0-6)
CE202  Engineering Mechanics - Statics

1sAuneu : aaulain.133

NITIATIEVRTI NYURITIAU NATINWSIENS aunavednss N1sUssendaunsaunaiulasaie
LazlA30sdns gaguinie nquvesuulila a namansvesiua Al Mslesesilagldvanuesny
wilou Ladosnmvssauna indaluudaudesvesiud Tuwudenudosvosnna audidosiuluns
AT LUUARR LTUROU waznNITLAIFT

Prerequisite: Have earned credits of SC 133

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 work and stability; Moment of inertia of an area, mass; Introduction for

bending moment, shear and deflection

2.2.2 ngUIYUFINNIIAINTTULAL
222.1) TwiniEen a winedeuiionhaugy
H83RED Reactor Design 3 VATeihld
Summary of Content : The course is made up of eight topics, which are detailed below.
The course consists of lectures, which will include problem solving and interactive computer
modules (ICM). Problems are to be worked primarily at home by the students. The textbook
Fogler, H. Scott - "Elements of chemical reaction engineering’, 4th ed., Prentice Hall, 2005 is

closely followed. The main topics are:
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Mole Balances

Conversion and Reactor Sizing

Rate Laws and Stoichiometry

Collection and Analysis of Rate Data
Isothermal Reactor Design

Multiple Reactions

Steady-State Non-isothermal Reactor Design

Catalysis and Catalytic Reactors

H83PDC Process Dynamics and Control 3 VATeinl
Summary of Content: This module provides an appreciation of the dynamic behaviour of
processes, effects of disturbances and single loop controllers, the features and constraints on
choice of conventional process control instruments and equipment and a basis for process
analysis and design using dynamic process models and dynamic simulation. The aim of the
coursework is to train the students in designing control strategies for Chemical processing plants.
The coursework will be given out at the end of a workshop session that is going to be completed
over a period of two weeks
H82PLD Plant Design 3 VATeinl
Summary of Content: This module introduces the elements of cost estimation and
simple economic design of process plants. Ideas of process development and simple heat
exchanger synthesis techniques are presented. To illustrate detailed design, some examples of

the conversion of a process design to an engineered plant are considered.

H82WMA Waste Management 3 nein
Summary of Content: This module introduces students to a range of knowledge and
skills applicable to the management of waste. Increasingly waste is viewed as a valuable resource
that must be managed and utilised effectively to minimise environmental impact. The beginning
of the module will introduce the students to conventional waste management practices. The
development of legislation and how directives from the European Union impact on our daily
lives will be covered. Current waste treatment techniques and technologies will be covered
including biological methods (composting, anaerobic digestion), thermal methods (energy from
waste, gasification, pyrolysis), mechanical biological treatment and landfilling. Techniques and
approaches for the recovery and recycling of waste products will be a core component.
Successful waste/resource recovery schemes are increasing due to the application and
adaptation of technology from other industries. This will be explored and include case studies on

topical aspects such as materials recovery and reprocessing of specific waste streams.
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H83PRM Project Management 3 YN
Definitions and classifications of projects. Objectives in project management - time, costs,
quality. Activity identification. Resources and resource management. Critical Path Method,
Programme Evaluation and Review Technique, and resource scheduling. Performance
measurement and costs. Project lifecycles and models. Project teams and leadership in project
management. Managing risk in projects. Critical Chain Planning Method. Analysis of project success

and failure. Monte Carlo Simulation. Project Management software.

H82ENM Engineering Materials 3 Miwin
Summary of Content: This module provides an introduction to the properties of

engineering materials including topics such as chemical bonding and structure, mechanical

properties, elasticity, viscoelasticity, creep, fatigue and fracture. The module also provides

elements of mechanical and structural design using engineering materials

H82SP1 Separation Processes 1 3 VaTelihl
Summary of Content: This module establishes the principles of mass transfer separation
processes, with binary distillation, gas absorption/stripping and drying being studied in detail. It

also describes basic principles and methods for the separation of mixtures from bioprocesses.

H82INC Interfacial Chemistry 3 VATeinl
Summary of Content: This module covers the essential principles key “liquid” based
surface phenomena such as surface tension, capillary rise/depression, micelle formation and
design of surfactants/interfacial agents. It also introduces phenomena that relate to “solid”
surface phenomena such as adsorption, isotherms, the qualitative and quantitative aspects of
catalysts including an overview of batch and continuous systems with relation to heterogeneous

reactions.

H82CPE Chemical and Phase Equilibria 3 nein

Summary of Content: An introduction to Chemical Thermodynamics and its applications
to chemical, vapour/liquid, liquid/liquid and solid/liquid equilibria. Correlation and prediction of
data.
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H82PME Particle Mechanics 3 nein
Summary of Content: This module covers settling of single and multiple particles,

terminal falling velocity, flow of fluids through beds of particles, fluidization, pneumatic transport,

particle storage in hopper, complex flow, mixing and segregation, particle size reduction and

agglomeration, and hazards in handling and utilization of particles.

H83MCS Multicomponent Separations 3 VTeihl
Summary of Content: Multicomponent separation processes. Principles of design for
distillation and absorption columns (including computer applications). Newer, less common

separation methods: adsorption and membranes processes.

HG2M13 Differential Equations and Calculus for Engineers 3 nein
Summary of Content: The majority of the module is concermned 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.

H83DPX Chemical Engineering Design Project BEng 9 ATeInl
Summary of Content: Students undertaking this module will complete a group design
project focused on system-level process plant design. The module is student-lead under the

guidance of the module convenor and a group of academic staff.

H83TPH Advanced Transport Phenomena 3 VATeinl
Summary of Content : This module provides a bridge between heat, mass and
momentum transport in a number of industrial and environmental systems. The core of the
module is to demonstrate the interdependency of these three and how to analyse such systems
to solve practical problems that arise in the industry. The course consists of industrial and

environmental systems. A simple yet powerful CFD package is used to simulate certain transport
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problems with appropriate guidance and therefore a prior knowledge of CFD is not necessary.
The main topics covered in this module are:

Conservation laws: Basic heat mass and momentum transport equations.

Dimensional analysis and similarity solutions.

Modelling flows: Problem simplification assumptions and boundary conditions.

Mixing flows: turbulence and effect on heat and mass transfer.

Boundary layers: Boundary layer theory and diffusion limited processes.

Basics of CFD: Concepts of discretisation, meshing and good practices.

Applications of heat mass and momentum transfer: microfluidics, thin film flows, plumes and

spread of pollutants, mixing tanks and reactors, double diffusion in LNG tanks.

HB82PEP Process Engineering Project 3 VATeinl
Summary of Content: This module builds on and applies the principles of particle

mechanics, separation processes, interfacial chemistry and chemical & phase equilibria.

H83BCE Biochemical Engineering 3 VaTelihl
Summary of Content: This module covers underpinning aspects for bio-processing

technologies including: an overview of microbes, including structure, function, kinetics and

components; metabolism and biomolecules; microbial technology including industrial biosafety

and reactor systems; and industrial enzyme biocatalyst technologies with applications.

H83PS1 Process Simulation 1 3 nein
Summary of Content: This module is an introduction to steady-state process simulation

by computer. Students will use a commercial package in a design environment and will develop

an understanding of the benefits and drawbacks of such tools. Students will complete a series of

assignments in their own time. (The current package is HYSYS).

H83IPA Industrial Process Analysis 3 ATeInl
Summary of Content: Students completing this module will be able to;

Assess the physical-chemical basis for safe process design, including handling of extremely

hazardous materials, appropriate safety and control measures and the effect that such

considerations have upon influence of scale-up.

Evaluate the basis for selection of construction material based on the characteristics of the

materials being processed, conditions required to achieve the transformation, etc.

Critically evaluate physical-chemical basis for application of novel/alternative processes and

plant designs (e.g. green chemistry/process intensification / process integration).
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Explain the physical-chemical and practical factors which influence process economics, for
example achievable yields, economies of scale of process, work-up and purification, Sue stages.
Demonstrate what influence whole system thinking, total life-cycle and critical analysis have
upon the physical-chemical basis of process designs.

Explain control choices with respect to the material, physical and chemical properties of the
process relating them to product specifications and legislation requirements etc.

Evaluate interactive risk within a complex system.

Understand the potential influence of that environmental impact and societal opinion has upon
process design.

This will be achieved using a variety of case studies from a number of industries.

H83PEL Process Engineering Laboratories 3 VATeinl
Summary of Content: Students will be set a laboratory-based problem. They will be
expected to carry out a process assessment on the experiment on which there will be a
formative assessment. They are required to plan experiments to collect data required to solve
the problem. They will work in groups but write individual reports covering process assessment,

experimental procedure and the description and discussion of the experimental results.

H82FPC Fundamentals of Process Control 3 nein
Summary of Content: This module forms an introduction to process dynamics and

control. Students will gain experience in dynamic process simulation and process control

concepts. Also will become familiar with the concept of Control features, PID, reliability,

HAZOP/CHAZOP.

HG2MPN Probabilistic and Numerical Techniques for Engineers 3 nein
Summary of Content:

The module is divided into two sections:

Numerical techniques for ordinary differential equations.

Probability theory and Introductory statistical inference.

The module will cover:

Numerical error and classification of typical methods and their use

Use of Taylor-series methods to solve ODES

Use of predictor-corrector methods for solving ODEs

An introduction to probability theory

Discrete and continuous probability distributions and their applications

Use of the normal distribution

Evaluation of sample statistics and their use in inference of population quantities.

45



ume.2

H82ANM Analytical Measurement 3 YN

Summary of Content: This module is designed to give an introduction, in both theory
and practice to the principles of analytical measurement. Analytical measurement techniques
relevant to chemical and environmental engineers will be outlined. Particular emphasis of the
module is towards Quality Control, Quality Assurance and Accreditation and how these underpin
the topic. The use of statistics for the assessment of data quality in analytical measurement is

also emphasised.

2.2.2.2) 30V NAN A URIIMNIAELAITI LA

CHEN6701 Advanced Reaction Engineering 4 VATeinl

This subject is geared towards senior undergraduate students with interests in the design
and optimization of process reaction vessels in the chemicals/petrochemicals, biological/food as
well as materials/minerals processing industries. Topics covered include, analysis of complex
industrial reaction kinetics, effect of micromixing on reactive systems, non-isothermal reactor
design, nonlinear analysis in reaction systems, catalytic processes, multiphase (gas-liquid-solid)
reactors for single and multiple reactions, strategies for reactor optimization and case studies in
industrial process reactor design and operation. The course is also suitable for Masters and PhD

research students working in chemical, environmental and biological reaction engineering.

CEIC3000 Process Modelling and Analysis 4 VATeinl

The previous course name was Chem Eng Fundamentals 3.
System modelling, analysis and optimisation. This subject deals with the formulation of reliable
mathematical models for the purpose of process design, control, and optimisation. Students will
therefore be equipped with skills in the derivation of phenomenological models based on the
application of conservation laws to various chemical and biological processes.
Analytical tools for the solution of ODE’s, linear and nonlinear , representing initial value and
boundary value problems. Treatment of PDS’s as well as integral transform techniques.
IlLustrative examples involving lumped and distributed processes, discrete systems as well as
multivariable (matrix) methods.
Attention will be also given to nonlinear features identification- steady state multiplicity and
bifurcation analysis. For situations where closed form solutions are unattainable, approximate
methods are sought. Thus, the subject will also cover numerical methods for algebraic, ODE’s
and PDE’s. The use of numerical differentiation and interpolation in process analysis will also be
examined.
Finally we will consider process optimisation methods for unstrained and constrained mono- and
multi-variable systems. Linear programming followed by elementary nonlinear programming

principles are also presented.
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CEIC3001 Advanced Thermodynamics and Separation a4 nein
The previous course name was Chem Eng Applications 2.

Advanced thermodynamics and separations. In this course, the student will learn to apply his or
her fundamental knowledge of transport phenomena with concepts in thermodynamics to
develop models for industrial separation operations, in conjunction with additional study of
thermodynamics of phase equilibria for multi-component systems. The modelling will include
graphical, shortcut, and rigorous models for stagewise operations. Separation operations
examined include liquid-liquid extraction, binary and multicomponent distillation, azeotropic,
extractive and reactive distillation; solid-liquid extraction and absorption. The student will learn

how to synthesize separation sequences in a way to conserve energy and minimise capital losses.

CEIC3002 Experimental Practice 4 nein

Advanced laboratory practice, data analysis and technical communications are the focus
for this course. Theoretical concepts in chemical engineering will be reinforced by experience
with experimental apparatus. As a component of this course, experimental design which deals
with the design and analysis of experiments with respect to the chemical and process industries
will be included. A brief introduction to basic statistics is followed by more detail on the normal
probability distribution and its use for hypothesis testing. Linear and multiple linear regression for
data analysis is covered. Factorial design and response surface methodology and taught in some
detail win the context of engineering problems in the chemical and process industries. Fractional
factorial designs and blocking and confounding are also covered in an industrial context. MS Excel
is utilised heavily throughout the course in addition to an introduction to specialist statistical
packages. The tools and skills from this course are applicable for students’ current and future
research project as well as optimisation work on existing unit operations and even extend to
applications outside of science and engineering. The focus is on efficient design and robust,
objective analysis. Students will undertake experiments, data analysis, and provide reports in oral

and written form.

CEIC3003 Chemical Engineering Laboratory 4 VATeInl

This course is an introduction to laboratory work in chemical engineering including
technical report writing, flow sheet preparation, information retrieving and data processing
techniques. Principles and applications for chemical analysis are presented. Experiments in this
subject are designed for students to gain practical experience in applying chemical engineering
fundamentals and instrumental analysis.

Satisfactory completion of nominated laboratory safety training is required to pass this course.
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CEIC3004 Process Equipment Design a4 nein

This course teaches the student about selection and design of chemical process
equipment and the use of simulation software as an aid to equipment design. The student will
be introduced to a wide range of process equipment for different processing operations such as
heat exchangers, chemical reactors and separations equipment including air and water pollution
treatment equipment. The reason for this is so that the student can make equipment selection
decisions in designing chemical process plants in later studies and in engineering practice. In
order to appreciate the depth of and gain the skills involved with the detailed design of
equipment, the student will do detailed studies in aspects of equipment design for several
process units such as a heat exchanger, a pressure vessel and a distillation column. These designs
will encompass aspects of design criteria specification, materials selection especially for
processes with special requirements such as food processes, the importance of relevant design
standards and legal requirements, and detailed mechanical design. This course is part of the
chemical engineering design stream and thus the submission of a satisfactory design portfolio is
part of the requirements for successful completion of the course.
This course is replacing CHEN3065 and components of CHEN3062. Textbook: Perry's Chemical
Engineers' Handbook by Perry and Green, McGraw-Hill, New
York.

CEIC3005 Process Plant Design 4 VaTelihl

This course teaches the student the basic steps involved in designing chemical processing
plants, starting from a simple statement of concept through to the development of block
diagrams, a process flowsheet and finally a piping and instrumentation diagram based on
fundamental plant and equipment design and control principles. Various aspects of process
design and analysis will be integrated with this including process economics, process simulation,
control system design and risk analysis tools such as HAZOP, HAZAN and HACCP. Specific
requirements for particular process types, such as food processing, will be addressed. This course
is part of the chemical engineering design stream and thus the submission of a satisfactory design
portfolio is part of the requirements for successful completion of the course.This course replaces

CHEN3067 and CHEN3068.
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CEIC3006 Process Dynamics and Control - 4 VATeinl

The primary focus of this course is the analysis of the dynamics of chemical processes
and the design of automatic control systems. Typical process dynamics are modelled using
transfer functions and their implication on process control/operation is analysed. Empirical
dynamic modelling techniques for both continuous and discrete time models are covered. The
fundamental concepts of feedback/feedforward control are introduced, following by a an
overview of process instrumentation and the heuristic process control rules and schemes for
typical process units. Quantitative control design is then introduced suing the example of PID
control. The concept of and conditions on control system stability and the control performance
design are discussed. The model based control methods are presented including internal model
control, direct synthesis and control design based on frequency response. More advanced
control topics including cascade control, multiloop control, batch process control and digital
control complete the course. The students will be familiarized with the numerical stimulation
and computer aided control design environment by the extensive use of MATLAB/Simulink
software. Laboratory components are designed to help students understand the control theory
and familiarize themselves with the typical process control equipment. This course replaces
CHEN3070 and CHEN4070. Textbook: D. E. Seborg, T. F. Edgar, D. A. Mellichamp, Process Dynamics
and Control 2nd Edition, John Wiley & Sons, 2004.

CEIC4000 Environment and Sustainability 4 ATeInl

This course aims to develop a profound understanding of concepts of environmental and
social responsibility and professional ethics, both in the wider sense and as they relate to the
specific context of chemical engineering and industrial chemistry. A number of the world's most
pressing environmental challenges will be examined in terms of their underlying physical,
chemical and socio-political causes. Concepts of sustainability will be introduced in this context
and students encouraged to make their own evaluations of the various uses of this term. The
student will learn about, and learn to critically assess, the various approaches to quantifying,
managing and reducing adverse environmental and social impacts, such as life cycle analysis,
environmental laws, codes of practice and recycling. This, in combination with the technological
expertise gained in earlier courses, will allow the student to exercise informed, ethical and critical
judgement in his or her professional decision making as it relates to social and environmental
matters.
Sixty days of approved Industrial Training are part of the requirements for the satisfactory
completion of this course. The objectives of the Industrial Training are (1) to develop an

appreciation of the structure and operation of industrial organisations, (2) to understand the role
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of the engineer and engineering in industry, (3) to appreciate the importance of good
communications and interpersonal skills and to develop these skills, and (4) to appreciate the
ethical basis of engineering practice in industry. Students are required to submit to the school
evidence from their employers of each period of training, confirming the work performed,
together with a report (2000 words) which should summarise the technical work performed, and

the extent to which the Industrial Training objectives have been fulfilled.

CEIC4001 Process Design Project 8 miwin

This course covers the engineering of all or part of a process plant. It requires the
application of material covered in the entire undergraduate Chemical Engineering
Degree/Industrial Chemistry program and its integration to address the given design brief including
technical and non-technical objectives and considerations. While the students are required to
develop the skills required for professional accreditation, they are also encouraged to develop
skills in areas of specialisation or interest related to the broad design issues for the selected
project.The project includes: conceptual design of a process; development and evaluation of the
process flow sheet; design of facilities for processing, transport and storage of materials within the
plant; plant sizing; equipment selection and cost estimation including utility requirements; plant
location and layout; evaluation of economic viability of the plant; control scheme development;
hazard and risk assessment; preparation of an environmental impact statement; preparation of a
piping and instrumentation diagram. All aspects of the design are completed with regard to
statutory requirements. The students will have the opportunity to develop skills in team work,

interpersonal relationships, decision making and technical capabilities.

CEIC4002 Thesis A 4 eER

Research on a selected topic in chemical engineering or industrial chemistry is
introduced. Students undertake a literature survey, design a research plan, and provide relevant
safety assessments under the guidance of a member of the academic staff. Research proposal

and preliminary laboratory or theoretical work will be presented also orally and in written report.

CEIC4003 Thesis B 4 nuIenn
Theoretical and experimental research on a selected topic in chemical engineering as
proposed in CEIC4002 will be undertaken under the guidance of an academic staff member. Oral

and written presentation of research is undertaken as part of this course.
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