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University dates

University semester and vacation dates 2005

Last dates for withdrawal or discontinuation 2005

Summer School
Lectures begin
Lectures end

Semester 1
Lectures begin

AVCC Common Week/non-teaching Easter
Period

Study vacation

Tuesday 4 January
Friday 4 March

Monday 7 March
Friday 25 March to
Friday 1 April
Monday 13 June to
Friday 17 June

Semester I units of study.

Last day to add a unit Friday 18 March
Last day for withdrawal Thursday 31 March
Last day to discontinue without failure Friday 29 April
(DNF)

Last day to discontinue
(Discontinued — Fail)

Friday 10 June

Semester 2 units of study.

Last day to add a unit Friday 5 August

Last day for withdrawal Wednesday 31 August
Last day to discontinue without failure Friday 9 September
(DNF)

Last day to discontinue
(Discontinued — Fail)

Last day to withdraw from a non-
standard unit of study.

Friday 28 October

Details in the session calendar
on the Timetable Unit website.

Examination period Monday 20 June to
Saturday 2 July

Semester ends Saturday 2 July

AVCC Common week/non-teaching period Monday 4 July to
Friday 8 July

Semester 2

Lectures begin Monday 25 July

AVCC Common Week/non-teaching period Monday 26 September
to Friday 30 September

Study vacation Monday 31 October to
Friday 4 November

Examination period Monday 7 November to
Saturday 19 November

Semester ends Saturday 19 November

http://web.timetable.
auth.usyd.edu.au/

These dates (and any updates) are also available at:
www.usyd.edu.au/fstudent/undergrad/apply/scm/dates.shtml
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Message from the Dean

Welcome to the Faculty of Engineering
at the University of Sydney. Our Faculty
has a very long history having com-
menced in 1883 and has produced many
distinguished graduateswho have contrib-
uted immensely to the infrastructure of
Sydney and Australia, and played amajor
role in the Australian economy through s
theengineering activitiesof theindustries -} |
in which they have been employed. Our
graduates are recognized world wide,
particularly sinceour programsareaccred-
ited by Engineers Australia our profes-
sional engineering body in Australia.
Engineers Australia are authorised under the Washington Accord to
accredit 4 year Engineering Degree Programs to aworld wide
standard thus affording our graduates professional recognition in
many countries.

Petroski in his book To Engineer is Human states ‘it is the process
of engineering design, in which diverse parts of the given world of
the scientist and the made world of the engineer are reformed and
assembled into something the likes of which Nature has not dreamed,
that divorces engineering from scienceand marriesittoart’. Engin-
eerstherefore create new structures, systems and productsto achieve
the goals of an industry or community. They are creative but must
rely on their basic training in Mathematics and Science to achieve
these goals. Our engineering programs are designed to produce en-
gineerswho arewell educated in the fundamental s but have acquired
problem solving and design skills to allow them to work in alarge
range of industries. The attributes of our graduates to which we as-
pirein our programs are listed below. Graduates of the Faculty of
Engineering will:

« be able to create new knowledge and under standing through
the process of research and inquiry

« be able to use information effectively in a range of contexts

* be able to work independently and sustainably, in a way that
isinformed by openness, curiosity and a desire to meet new
challenges

« hold personal values and beliefs consistent with their role as
responsible members of local, national, international and pro-
fessional communities

* recognise and value communication as a tool for negotiating
and creating new understanding, interacting with others, and
furthering their own learning

The Faculty has strong linkswith Australian and increasingly inter-
national industry. Much of thistakes place through our Foundations
and Centres aswell as Alumni. This often starts with consulting
and research but flows through into our teaching programs which
arepractically oriented. We fregquently seek advice on our programs
fromindustry and make use of adjunct staff to teach in areas of great
practical value to students.

In 2005, the Flexible First Year program is extended to all students
entering the Faculty, no matter which disciplinesthey wish to follow
in later years. Taken with the combined degreesin Science, Com-
merce, Medical Science, Artsand Law, we have one of the most
flexible programsin Australia. Further, in 2005, the whole faculty
will convert to standardized 6 credit point units of study. Thiswill
increase flexibility and reduce workloadsfor studentsin the programs
allowing deeper learning.

We do hope you enjoy your studiesin Engineering at the University
of Sydney which we believe will lead to rewarding careers.

Professor Gregory Hancock
Dean, Faculty of Engineering

Letter from the SUEUA President

Itisagreat honour to write to you as the
2005 SUEUA (Sydney University Engin-
eering Undergraduates Association)
President, to inform you of what SUEUA
has to offer. Formed 83 years ago
SUEUA has along history as an integral
part of the Engineering Faculty. The fac-
ulty has an exceptional reputationin pro-
ducing the best engineers, and world class
leaders. Through SUEUA | have had a
chanceto experience |leadership and team
work first hand.

Thetime| have been involved in SUEUA
has helped meto learn how to manage my academic, work, and social
life. Thisinitself is apriceless skill and advantage for my future
pursuits. Getting involved in SUEUA has made me a better leader,
team player and person.

SUEUA plays an important role in helping first years settle into
university life. We see thisas amgjor part of our role as the faculty
society. Every year we hold The First Year Camp, afew weeksinto
semester one. It isagreat opportunity to meet fellow engineersin
your year, aswell as senior students who can help and guide you
through the challenges that university hasto offer.

Throughout the year SUEUA holds many functions that bring the
faculty together for some fun. Theseinclude; “Beer and Bangers’,
the Harbour Cruise, TriviaNights, and the always glamorous Engin-
eering Ball. Also thereare BBQ'sheld in the Engineering Courtyard
every few weeks, to get a chance to meet new people and have a
break.

SUEUA also organises engineers for Interfaculty Sport. Thisisa
series of sport events held thought out the year, in an array of differ-
ent of events from cricket to Ultimate Frishee. Last year (2004) the
Engineering faculty won the Men's Shield and the overdll Interfaculty
Sports shield. Interfaculty sport is great fun, and a chance to show
the spirit that Engineers have through supporting your faculty. We
have a strong tradition in sport dominating the shield.

Another important role of SUEUA isto act as student representation
to the faculty. We have presence on many of the boards including
The Faculty board and the Teaching and Learning Committeein
order to make the students view of any changes clear. We are also
able to approach the faculty directly and help you in any way we
can in any problems you may experience.

SUEUA also liaiseswith departmental societiesin order to represent
the entire engineering body, to the faculty, and to the university itself.
We see our role as the faculty society to represent the interests of
every student, whether they are from Civil, Chemical, Electrical,
Mechanical, or Aeronautical Engineering equally.

Many people say that university was the best part of their life. You
don’t want to be regretting your time at university. Get involved!
Be active in your education! Today’s workplace is changing and
involves a great deal of team work and social interaction, SUEUA
is one way in which you can develop these.

SUEUA is here to help make your time at university the best part
of your life, atime which you will reflect on in years to come. Get
involved in your faculty, there are so many benefitsthat | can’t even
begin to mention. And remember there’s more to university than
just adegree.

Anand ‘Chops' Manu
SUEUA President 2005
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Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

The Faculty of Engineering
Faculty Building, J13

The University of Sydney
NSW 2006 Australia

Phone: (02) 9351 2534

Fax: (02) 9351 4654

Email: faculty@eng.usyd.edu.au

Web: www.eng.usyd.edu.au (http://www.eng.usyd.edu.au)

Dean
Professor Gregory J. Hancock B.E., B.Sc.,Ph.D, D.Eng, FTSE,
F.I.E.Aust Bluescope Steel Professor of Steel Structures

Executive Assistant to the Dean
MsKay Fielding

Pro Dean
John C. Small, B.Sc. Lond., Ph.D., F.l.E.Aust., M.A.S.C.E.

Associate Dean (Postgraduate)

Professor Liangchi Zhang,BSc MEng Zhejiang PhD Peking
MASME

MASPE MJSPE MJSME

Associate Dean (Undergraduate)
Dr Douglass J Auld,BSc BE MEngSc PhD

Associate Dean (Research)
Brian S Haynes, BE PhD U.N.SW. , FIChemE, FIEAust, CPEng

Associate Dean (Teaching and Learning)
John Currie, BA,DipEd, MA(Hons) Wbollongong

Associate Dean (First Year)
Craig Jin, BSc Stan M S Caltech PhD

Associate Dean (International)

Associate Professor Liyong Tong,BSc MEngSc Dalian PhD
B.U.AA. FIEAust

MAIAA

Associate Dean (IT)
Rafael Calvo, Licenciado in Physics PhD Universidad Nacional de
Rosario

Executive Officer
Mr Eric van Wijk BSc (ANU ) DipEd , DipAppEcon (UCan)

Secretary to the Faculty and Finance Officer
Mr Michael Whitley, BA(Hons) East Anglia MCom U.N.SW. ASA
CIA FCISFICD Dip

Sudent Administration Saff

Postgraduate Adviser — Ms Josephine Harty, BA Macqg.
Undergraduate Adviser —Mrs Annamaria Brancato
Administrative Assistant - Mr Lee Levsen

External Relations and Scholarships
Ms Myra Koureas MEd, BEd

Faculty Librarian
Irene Rossendell BA (QId), Dip Lib UNSW, ALIA

The branches of Engineering
Aerospace, M echanical and Mechatronic Enginering

Phone: (02) 9351 2341
Fax: (02) 9351 7060
Email: hod@aeromech.usyd.edu.au

Web: www.aeromech.usyd.edu.au (ht-
tp://www.aeromech.usyd.edu.au)

Head of School: Professor Lin Ye
Administrative Officer: Anne Robertson

The School of Aerospace, Mechanical and Mechatronic Engineering
offers four-year undergraduate programs leading to Bachelor of
Engineering degrees in aeronautical, mechanical and mechatronic
engineering aswell as speciadisationsin biomedica and space engin-
eering. There are also five-year combined degree programs with
Science, Commerce, Arts, Medical Scienceand asix-year combined
degree program with Law.

Aeronautical Engineering is the study of the mathematics, physics,
computer science, material science and design philosophy underlying
the analysis, design, manufacture and operation of aerospace
vehicles.

Aeronautical engineers find ausefor their skillsin research, airline
maintenance and operations, aerospace design and manufacturing,
in both civil and military environments. Thereis also good demand
for graduates with aeronautical skills outside the agrospace sector.

Biomedical engineers apply engineering principles to understand,
modify or control biological systems, and devel op technology to
monitor physiological functionsand to assist in diagnosis and treat-
ment of patients. Biomedical engineering is an interdisciplinary
branch of engineering, encompassing areas of electrical, mechanical
and chemical engineering. Subjects in biomedical and orthopaedic
engineering aswell asresearch opportunitiesin Electrical, Mechan-
ical and Mechatronic Engineering are available. This degree meets
the tertiary study entry requirements for the Graduate Medica Pro-
gram.

Mechanical Engineering isavery broad branch of professional en-
gineering. Mechanical engineers are found in amost every type of
engineering activity. They areinvolved in power generation, trans-
portation systemsfor land, seaand air, pollution control, environ-
mental protection and, biomedical engineering. Mechanica Engineers
arefound in awide range of industries which manufacture machinery
and consumer goods and offer research and technical services.

Mechanical engineers design machinery, engines, vehicles, agricul-
tural and mining equipment, ships and household appliances. They
are managers who run production lines, power stations and steel
mills. They design and maintain coal conveyer systems, building
services, oil and gas pipelines and port loading facilities. The great
diversity of applications for mechanical engineers meansthey are
much sought after in both commercial and industrial fields.

Mechatronic Engineering combines mechanical engineering, elec-
tronics and computing. It is the enabling technology of computer-
automated manufacturing through the use of robots and automated
machine tools. Mechatronics may be concerned with individual
machines such as robots, or manufacturing systems automated in
their entirety.

Mechatronic engineers use computers and other digital systemsto
control industrial processes. They bring electronic, materials and
mechanical sciences together to create a diverse range of products.
These range from everyday products such as cameras, washing ma-
chines, photocopiers and anti-lock car brakes, to miniaturised substi-
tutes for human organs and to powerful and precise computer-con-
trolled machine tools used in manufacturing.

Space Engineering isthe study of the design, testing and implement-
ation of engineering components in one of the most demanding of
environments — space.  Students have the opportunity to complete
the Space stream with the Aeronautical, Mechanical or Mechatronic
engineering programs.

Inall programs described above thefirst two years of undergraduate
study provide students with an introduction to engineering science,
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design and manufacturing methods, management, computing, elec-
tronics and flight mechanics so that by the end of the second year,
abroad field has been covered.

In the third year, mechanical engineering students study in more
depth the hardware, materials and manufacturing processes which
are at the heart of mechanical engineering. In addition to this,
mechatronics students study topics such as control, digital systems
and computer technology, electronicsand electrical machines. Three
months’ practical training in industry follows third year for all stu-
dents. Aeronautical studentswill focus on the fundamental s of flight
mechanics and dynamics, aircraft materials and structures, aerody-
namics and aircraft design.

Inthefourth year, more advanced study isundertaken, which allows
students to develop the professional skills that they will need after
graduation. Emphasisis placed on using engineering science, up-to-
date technol ogies and professional toolsto solve practical problems.
Specialisationinthefinal year isencouraged. Areas of specialisation
include: management, thermofluids, environmental engineering,
computational fluid dynamics, design, rheology, advanced materials,
orthopaedi c/biomedical engineering, mechatronics, aeronautical and
space engineering.

The relatively small class sizesin the final two years make for an
informal and friendly atmosphere. A student branch of the American
Institute of Aeronautics and Astronautics (AIAA) operatesin the
School which, together with the Royal Aeronautical Society, caters
to the professional needs of the students.

Chemical Engineering

Phone: (02) 9351 2470

Fax: (02) 9351 2854

Email: hod@chem.eng.usyd.edu.au

Head: Associate Professor Geoff Barton
Administrative Manager: Ms Katharyn Thomas

Chemical engineeringisconcerned with industrial processesinwhich
materia in bulk undergoes changesin its physical or chemical nature.
Chemical engineers design, construct, operate and manage these
processes and in this they are guided by economic, environmental
and societal considerations.

The process industries continue to be major employers of chemical
engineers: examples include the large complexes at Botany in New
South Wales and Altonain Victoria, and the petroleum refineriesin
all mainland States; other examples are the minerals processing in-
dustriesthat refine Australian ores such as bauxite, nickel sulphides
and rutile to produce aluminium, nickel and titanium. In addition
there are the traditional metallurgical industries, steel, copper, zinc,
lead, etc., aswell as general processing industries producing pape,
cement, plastics, paints, glass, pharmaceuticals, alcohol and food-
stuffs. Allied process operations are those involving waste disposal,
pollution abatement, power production and nuclear technology. In
addition, over recent years chemical engineering has continued to
develop, and now encompasses many other technologically important
fields: examplesinclude bio-processing and nano-technology.

Chemical engineering studies are based on chemistry, mathematics
and physics and the first two are taken to some depth. Each student
completesacommon core of unitsof study, fundamental to the study
of chemical engineering, and also takes anumber of elective courses,
chosen according to hisor her particular field of interest from course
options.

Regardless of the option chosen, the graduate will be afully qualified
chemical engineer, well prepared for a career in awide range of in-
dustries.

The Department has a number of active exchange programs with
|eading Departments overseas. The exchanges, with the Royal Insti-
tute of Technology, Stockholm, the Ecole Nationale Superieure

D’ Ingenieurs de Genie Chimiquein Toulouse, and Imperial College,
London UK, seeanumber of our final year students completing their
degrees at one of these Ingtitutions each year, with similar numbers
of their students finishing their coursesin Sydney. Thereisalso an
exchange program with lowa State University which allows one or
two of our students to spend their third year there. Each of these
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exchange schemesincludes Industrial Experiencein the host country.
Some financia assistance is available to approved students.

Themagjority of chemical engineering graduates enter industry, taking
up positionsin plant operation, supervision, and eventually manage-
ment. Others will be engaged in plant design, construction, and
commissioning work either for alarge process company or one of
the specialist construction firms. Thereisalso scopefor research and
development work with industry or government organisations.

Chemical engineersareaso recruited by many of the larger compan-
iesfor technical service and sales. Graduates may also be ableto
obtain positions oversess either directly or through Australian com-
panies with overseas associations.

Civil Engineering and Project Engineering and M anagement

Phone: (02) 9351 2136

Fax: (02) 9351 3343

Email: office@civil.usyd.edu.au

Head: Professor Kim Rasmussen

Assistant to Head of Department — Undergraduate Matters: Ms

Cynthia Papangelis

Thetitle Civil Engineer is given to one who invents, contrives,
designs and constructs for the benefit of the community. Civil engin-
eering covers awide range including the conception, design, con-
struction and maintenance of those more permanent structures and
services such asroads, railways, bridges, buildings, tunnels, airfields,
water supply and sewerage systems, dams, pipelines, river improve-
ments, harbours and irrigation systems. In the broader sense civil
engineers are charged with the task of producing structures and
systemsthat give the greatest amenity for the funds expended. They
have therefore to optimise their schemesin terms of technological
performance, impact upon the environment and the financial re-
sources available.

Civil engineers find employment: in government authorities whose
concern is the design, construction and maintenance of public ser-
vices; with consultants whose main interest is the design of civil
engineering works; with contractors who carry out the construction
work; and in civil engineering industries which manufacture and
supply materials, plant and equipment.

Graduates in project engineering and management will find them-
selves particularly well placed for project management and leadership
rolesin thefollowing organisations; construction companies, project
management organisations (major management, consulting and
planning firms), government organisations, large corporationsinclud-
ing mining and industrial companies, and part of multidisciplinary
teams of professionalsin charge of large infrastructure projects —
eg, water supply or transportation systems.

In the first and second years of the course, the student is given a
grounding in mathematics and the physical sciences with an intro-
duction to structural theory, design, construction, and the properties
of materials.

Inthethird year, basic courses are given in structures, soil mechanics,
surveying, hydraulics, structural design, construction, materials and
practice of civil engineering.

In the fourth year, the basic courses of the third year are continued
with an additional course which requiresthe preparation of athesis.
A major segment of final year studies comprisesoptionsin structures,
fluid mechanics, engineering management, soil mechanics and geo-
mechanics.

Ascivil engineering is a practical profession, attention is given to
this aspect throughout the course. Full useis made of thelaboratories
with students carrying out experimentsto obtain abetter understand-
ing of behaviour under practical conditions. There is extensive use
of computers in design and other exercises. During the vacation
between the third and fourth years, every student must obtain prac-
tical experiencein acivil engineering field and must submit a satis-
factory report on this experience. Seminars are also held and visits
to works in progress are made as opportunities arise. Students are
encouraged to take acloseinterest in current research and investiga
tions.
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Quality Assurance : For subjects originating in the Department of
Civil Engineering, independent Quality Assurance Auditors have
been appointed to ensure that high standards are maintained in the
teaching of all subjects.

Electrical, Computer, E-Commer ce, Software and Telecommu-
nications Engineering

Phone: (02) 9351 3229

Fax: (02) 9351 3847

Email: ug.enquiry@ee.usyd.edu.au

Web: www.ee.usyd.edu.au (http://www.ee.usyd.edu.au)
Head: Associate Professor David Levy

Manager, Academic Support Services: EricaRing

The School of Electrical and Information Engineering offers students
the opportunity to study engineering in an exciting, innovative and
relevant environment. The fields of Electrical, eCommerce, Com-
puter, Software and Telecommunications Engineering are onesin
which there has been a history of constant improvements, develop-
ments and innovations in existing technologies, coupled with the
evolution of new technologies. The School is closely linked to the
engineering industry, and the units of study are of aquality to ensure
that our graduates are prepared for a changing profession.

The degree specialisations offered by the School of Electrical and
Information Engineering — Electrical, e-Commerce, Compuiter,
Software and Telecommuni cations Engineering — are four year pro-
grams (for both Pass and Honours). They can, however, be taken
as five year combined degree programs with Arts, Commerce,
Medical Science or Science or as a six-year combined degree pro-
gram with Law. Most combinations are possible, but only the
BE/BCom combined degree courseis available in e-Commerce.
Thereisalso away to gain a BE and BSc in five years by commen-
cing the four-year BE degreein First Year. Thisisthe "double de-
gree" program whereby two years are completed in the Faculty of
Engineering, oneyear in the Faculty of Science (majoring in Maths,
Physicsor Computer Science) and then two moreyearsin Engineer-
ing.

Students are also able to participate in exchange programs with
universities in Sweden, Hong Kong, the USA and other countries
as part of their degree program.

The BE degree course includes emphasis on practical problem
solving, the basic theory necessary to underpin the profession through
the rapid changes being made, and professional practice. There are
opportunities to make contacts in industry, including athree-month
practical training in industry at the end of third year.

Studentsin Electrical, Computer, Software and Telecommunications
Engineering have a"common first year" where they enrol in the
same units of study; e-Commerce students have adightly different
First Year.

The Electrical Engineering specialisation is designed to be general
and allows a student to concentrate in the later years on a variety of
fields such as biomedical engineering, energy engineering and
automatic control as well as telecommunications and computers or
to take a broad selection in several areas.

The Computer Engineering specialisation has agreater emphasison
computer hardware and software, and in the third and fourth years
it specialisesin advanced computer systems, computer networking
and software engineering. A wide range of computer oriented el ect-
ives, including artificial intelligence and integrated circuit design,
areavailable. Features of the program include computer based tutori-
als, aspects of modern workplace management principles and the
development of communication skills.

Software Engineering has an emphasis on the science and technol ogy
of computer software. Thereisastrong focus on embedded systems.
A feature of the program isthat students can start speciaising in the
second year by selecting software engineering electivesin software,
electronicsand circuits, with applicationin CAD software, commerce
and biology. Specialisations are available in software engineering
databases, signal processing, information systems, telecommunication
software systems, CAD, operating systems and compilers, real time
systems and high performance computing.

Telecommuni cations Engineering offers specialisation in the third
and fourth years in the subjects electronics and optics, computer
systems, electromagnetics, signal and communication systems and
telecommuni cati ons software. Extensive problem-solving computer
based projects, and aspects of modern workplace management, are
features of the program.

The e-Commerce specidisation is for those who want a broad
knowledge of the emerging digital economy, its underlying techno-
logy, and the business skillsrelevant toit. The program will produce
IT professional s with the knowledge of those technologies that will
alow them to becomeleaders and innovatorsin the emerging inform-
ation technology and electronic businessindustries.

Electrical, Computer, Software, Telecommunications and e-Com-

merce engineers have awide choice of career opportunities. Prospect-
ive employers include consulting engineering firms, state and local
government, computer companies, financial companies, manufactur-
ers, builders and research institutions such as the CSIRO or univer-
sities. Like engineering itself, the possibilities are almost limitless.
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This chapter contains the regulations governing undergraduate de-
greesthroughout the University and the regul ations governing under-
graduate degrees offered by the Faculty of Engineering

Please see the University of Sydney (Coursework) Rule 2000

Bachelor of Engineering
Resolutions of the Senate

These Resolutions must be read in conjunction with the University
of Sydney (Coursework) Rule 2000 (as amended), that sets out the
requirementsfor al undergraduate courses, and the relevant Resol u-
tions of the Faculty of Engineering.

1. Speciaisations

The BE degree is awarded in the following specialisations:

(2) School of Aerospace, Mechanical and Mechatronic Engineering

(a) Aeronautical Engineering

(b) Aeronautical Engineering (Space)

(c) Mechanical Engineering

(d) Mechanical Engineering (Biomedical)

(e) Mechanical Engineering (Space)

(f) Mechatronic Engineering

(g) Mechatronic Engineering (Space)

(2) Department of Chemical Engineering -

(a) Chemical Engineering

(3) Department of Civil Engineering -

(a) Civil Engineering

(b) Civil Engineering (Construction Management)

(c) Civil Engineering (Environmental)

(d) Civil Engineering (Geomechanics)

(e) Civil Engineering (Structures)

(f) Project Engineering and Management (Civil)

(4) School of Electrical and Information Engineering -

(a) Computer Engineering

(b) Electrical Engineering

(c) Electronic Commerce

(d) Software Engineering

(e) Telecommunications Engineering

2. Combined degree courses

The BE degreeisoffered in the following combined degree courses:
(1) Bachelor of Engineering/Bachelor of Arts

(2) Bachelor of Engineering/Bachelor of Commerce

(3) Bachelor of Engineering/Bachelor of Laws

(4) Bachelor of Engineering/Bachelor of Medical Science

(5) Bachelor of Engineering/Bachelor of Science

3. Requirements for the degree at pass level

(1) Single degree course

To qualify for the award of the BE degree at pass level, a student
must:

(a) complete successfully units of study giving credit for atotal of
192 credit points; and

(b) satisfy the requirements of all other relevant By-laws, Rulesand
Resolutions of the University.

(2) Combined degree course

To qualify for theaward of the BE degree at passlevel inacombined
degree course, a student must compl ete the requirements published
in the Resolutions of the Faculty of Engineering and in the Joint
Resolutions of the Faculty of Engineering and the Faculties of Arts,
Economics and Business, Law or Science, as the case may be.

4. Requirements for the degree with Honours

To qualify for the award of the BE degree with Honours, both in the
single degree and the combined degree courses, a student must:

(1) complete the requirements for the pass degree;

(2) compl ete the Honours requirements published in the Resolutions
of the Faculty of Engineering relating to the BE degree; and

(3) satisfy the requirements of all other relevant By-laws, Rulesand
Resolutions of the University.

Resolutions of the Faculty of
Engineering
Section 1

These Resolutions must be read in conjunction with the University
of Sydney (Coursework) Rule 2000 (as amended), that sets out the
requirements for all undergraduate courses, and the Resolutions of
the Senate relating to this course.

Definitions
In these Resolutions:

Committee for Undergraduate Studies - means the Committee for
Undergraduate Studies of the Faculty of Engineering;

credit points - are ameasure of value indicating the contribution
that each unit of study provides towards meeting the BE degree
completion requirements;

Dean - meansthe Dean of the Faculty of Engineering;
degree - means the degree of Bachelor of Engineering;

department - means the department or school in the Faculty of En-
gineering in which the student is proceeding (namely: the School
of Aerospace, Mechanical and Mechatronic Engineering; the De-
partment of Chemical Engineering; the Department of Civil Engin-
eering; or the School of Electrical and Information Engineering);

Faculty - meansthe Faculty of Engineering;

GWAM - means Grand Weighted Average Mark and is the WAM
calculated over all units of study undertaken in adegree course (ex-
cept those "Discontinued — Not to count as failure" and those with
only a"Satisfied Requirements' result), weighted according to
credit point value and the year-levels (1, 2, 3 or 4) of the units of
study. The GWAM may be expressed as:

E(mark = creditpoints x vearlevel)

GWAM =

Zcreditpoints % yearlevel)

Specialisation —meansadefined program of study inthe BE degree
that requires the completion of the specific requirements prescribed
for that subject area and defines what will appear on the testamur;

student —means a person enrolled for the degree of Bachelor of
Engineering;

SWAM —means Semester Weighted Average Mark and isthe WAM
calculated over all units of study undertaken in a semester (except
those “Discontinued — Not to count as failure” and those with only
a“ Satisfied Requirements” result), weighted according to credit
point value. The SWAM may be expressed as:

Eimark % creditpoinis)

SWAM = bk ot
Zlcreditpoinis)

unit of study or unit — isthe smallest stand-alone component of a
candidate's course that is recordable on a candidate’s transcript;

University —means The University of Sydney.

WAM — means Weighted Average Mark and is the average mark
obtained over a nominated set of units of study weighted according
to one or more characteristics of the units.

1. Speciaisations
(1) The degree of Bachelor of Engineering isoffered in thefollowing
specidlisations:
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(8) inthe School of Aerospace, Mechanical and Mechatronic Engin-
eering -

(i) Aeronautical Engineering

(i1) Aeronautical Engineering (Space)

(ii1) Mechanical Engineering

(iv) Mechanica Engineering (Biomedical)

(v) Mechanical Engineering (Space)

(vi) Mechatronic Engineering

(vii) Mechatronic Engineering (Space)

(b) in the Department of Chemica Engineering -
(i) Chemical Engineering
(c) in the Department of Civil Engineering -

(i) Civil Engineering

(i1) Civil Engineering (Construction Management)

(ii1) Civil Engineering (Environmental)

(iv) Civil Engineering (Geomechanics)

(v) Civil Engineering (Structures)

(vi) Project Engineering and Management (Civil)

(d) inthe School of Electrical and Information Engineering -

(i) Computer Engineering

(i1) Electrical Engineering

(ii1) Electronic Commerce

(iv) Software Engineering

(v) Telecommunications Engineering
(2 (@

(i) Most specialisations are offered as part of acombined course
with the degrees of Bachelor of Arts (BA), Bachelor of Commerce
(BCom), Bachelor of Laws (LLB), Bachelor of Medical Science
(BMedSc) or Bachelor of Science (BSc).

(i) The availability of a specific combination is determined by the
relevant department.

(b) Resolutions relating to the combined courses are set out in the
Joint Resolutions of the Faculty of Engineering and the Faculty of
Arts, Economics and Business, Law or Science, asthe case may be.
(3) The testamur for the degree shall specify the specialisation for
which the degree is awarded.

(4) A student who isacandidate for the degreein any specialisation
may apply: L )

(8) to the Dean for permission to transfer candidature to any other
specialisation for the degree where that speciadisation is offered by
another Engineering department; or

(b) to the head of the relevantdepartment for permission to transfer
candidature to any other specialisation for the degree where the two
specialisations are offered by the same department.
2. Combined degree courses

(1) The BE degreeis offered in the following combined degree
COUrses:

(a) Bachelor of Engineering/Bachelor of Arts

(b) Bachelor of Engineering/Bachelor of Commerce

(c) Bachelor of Engineering/Bachelor of Laws

(d) Bachelor of Engineering/Bachelor of Medical Science

(e) Bachelor of Engineering/Bachelor of Science.

(2) Not all specialisations are available in each combined degree
course.
3. Flexible First Year Program

(1) Studentsentering first year may choose to undertake theflexible
first year program.
Two options are available:

a) Students planning on entering Aeronautical, Biomedical,
Chemical, Civil, Project Management or Mechanical speciaisations
can enrol in program A. Studentsin this program can choose their
final specialisation at the end of first year, except in the case of
Chemical where the choice is made at the end of first semester.

b) Students planning on entering Compuiter, Electrical, Electronic
Commerce, Mechatronic, Software, Space or Telecomunications
specialisations can enrol in program B. Students then maketheir final
choice of specialisation at the end of the first semester.

(2) Those studentswho have met the requirementsfor first year entry
(UAI cut-  off) into aparticular degree specialisation will be guar-
anteed aplacein second year in that specialisation even though they
choose the flexible first year program.

(3) Students attaining high average marksin the flexible first year
program will be eligible to apply for second year entry into higher
UAI cut-off specialisations.

(4) Students gaining entry to any of the combined degree courses
may also choose to undertake the flexible first year program. The
above conditions ( sub-sections 1, 2 & 3) for entry into asecond year
specialist stream will also apply for combined degree students.

4. Levels of award

The degree shall be awarded in one of two grades & oacute; Pass or
Honours.

5. Requirements for the degree at pass level

(1) Single degree course

To qualify for the award of the degree at pass level, a student must
complete units of study that total at least 192 credit points and
comprise:

(a) the core units of study set out in the Specialisation Requirements
relating to the specialisation that the student is pursuing; and

(b) recommended units of study, to the credit point value specified
in the relevant Specialisation Requirements; and

(c) such additional free elective units of study as may be necessary
to gain credit for atotal of not less than 192 credit points.

(2) Combined degree course

To qualify for the award of the BE degree in a combined degree
course, a student must complete:

(8) the requirements set out in the Specialisation Requirementsrel at-
ing to the BE specialisation that the student is pursuing; and

(b) such other requirements as are prescribed in the Joint Faculty
Resolutions of the Faculty of Engineering and the Faculty of Arts,
Economics and Business, Law or Science, as the case may be.

6. Requirements for the degree with Honours

(1) To qualify for the award of the degree with Honours, both in the
single degree and the combined degree courses, a student must:

(8) complete the requirements for the pass degree; and

(b) achieve alevel of performance as defined by the GWAM (Grand
Weighted Average Mark).

(c) complete al requirements within a specified period of time for
the degrees asindicated:

1) 5 yearsfor the BE degree

2) 6 yearsfor BE/BSc, BE/BCom, BE/BA, BE/BMedSc.

(2) (8 The GWAM used for Honours assessment includes all at-
tempts at all units of study completed while a student is enrolled at
the University (in both single and combined degree courses).

(b) Units at alevel higher than 4 are treated as level 4 units.

(3) The various classes of Honours are awarded on the basis of a
student's GWAM, asfollows:

First Class: GWAM &sup3; 75

Second Clasg/ Division 1: 70 &pound; GWAM &lt; 75

Second Clasg/Division 2: 65 &pound; GWAM &lt; 70

(4) Any student with a GWAM greater than or equal to 85 will be
considered dligible for the award of a University Medal.

(5) In exceptional circumstancesthe head of the rel evant department
may recommend to the Dean that the above conditionsfor the award
of Honours be varied.

7. Units of study

(1) The programs of units of study for each of the specialisations
and the flexible first year program are set out in the Specialisation
Requirements appended to these Resol utions.

(2) The Specialisation Requirements indicate:

(&) the core units of study prescribed, and the recommended units
available, for each specialisation;

(b) the credit point values of the units;

(c) any assumed knowledge, pre-requisite or co-requisite require-
ments; and

(d) any prohibitions placed on units of study.

(3) A unit of study shall comprise such lectures, tutorial instruction,
assignments and practical work as the Faculty may prescribe.

(4) In order to complete a unit of study a student shall, except as
provided in section 13.(3):

(8) attend the lectures and laboratory/tutorial classes;

(b) compl ete satisfactorily any assignments and practical work; and
(c) pass any examinations,

prescribed for that unit.

(5) A student may enrol in units of study only in accordance with
these Resolutions and subject to the constraints of the timetable,
unless approval is given by the head of the relevant department.

Section 2

8. Specialisation Requirements

(1) Glossary

For the purposes of these Resolutions:

(8) a'core' unit meansaunit of study that must be completed in order
to qualify for the award of the degree in the specialisation that the
student is pursuing, unless exemption is granted by the head of the
relevant department;

(b) 'recommended' units mean units of study listed in the various
Specialisation Requirements from which students must complete a
specific number of credit points as prescribed for the relevant spe-
cialisation;



(c) a'free elective' unit means a unit of study other than a core or
recommended unit of study;

(d) 'assumed knowledge' - means curricular material that istaken to
be known by each student who enrolsin a unit of study;

(e) a'pre-requisite’ means a unit of study that must have been com-
pleted with agrade of Pass (Concessional) or better before a student
may enrol in any unit of study for which that unit of study has been
prescribed as a prerequisite;

(f) a'co-requisite' means aunit of study in which astudent must enrol
concurrently with any unit of study for which that unit of study has
been prescribed as a co-requisite unless the unit has been completed
previously;

(9) 'prohibition’ refers to two or more units of study deemed to be
mutually exclusive.

(2) Core and recommended units of study

(a) The Dean may permit astudent of exceptional merit to undertake
aunit or units of study within the Faculty other than those specified
in the Specialisation Requirements.

(b) The head of the relevant department may:

(i) prescribe any unit of study as an acceptable alternative to one or
more of the units of study set out in the Specialisation Require-
ments,

(ii) designate as arecommended unit, aunit of study not listed in
the relevant Specialisation Requirements;

(iii) accept other work completed by a student as the equivalent of
aco-requisite or pre-requisite for any unit of study offered by that
department.

(c) Not all recommended units of study set out in the Specialisation
Requirements shall necessarily be available each year.

(3) Units of study offered by departments other than Engineering
departments

A student who enrolsin a unit of study offered by a department
other than an Engineering department shall do so in accordancewith
any rules and requirements prescribed by the department offering
that unit of study.

9. Enrolment restrictions

(1) First Year

A student in thefirst year of attendance, who commences candidature
in First Semester, shall normally enrol in Level 1 units of study
totalling not less than 48 credit points and not more than 54 credit
points, with no more than 30 credit points being attempted in either
of the first two semesters of enrolment.

(2) Later years

In each year of attendance after thefirst, a student may enrol in any
of the units of study for which thereis no pre-requisiteor for which
the student has completed the pre-requisite(s), provided that:

(8) in the second year of attendance a student may enrol in Level 1
and/or Level 2 units of study only;

(b) astudent shall enrol in any core units of study for which he or
shewas qualified to enrol in the previous year of attendance and for
which credit has not yet been gained; and

(c) astudent may not enrol in units of study -

(i) totalling more than 54 credit points for the year or totalling more
than 30 credit pointsin either semester, or

(ii) totalling less than 36 credit pointsfor the year, unlessthe student
aready has credit for 156 or more credit points or is granted special
permission in accordance with sub-sections (d) or (€).

(d) Thedirector of undergraduate studiesin the relevant Engineering
department may permit a student who has demonstrated academic
merit in the two previous consecutive semesters of enrolment to enrol
in up to 60 credit pointsin one year and/or up to 30 credit pointsin
one semester.
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(e) In exceptional circumstances, the Chair of the Committee for
Undergraduate Studies may permit a student who has demonstrated
academic merit in the two previous consecutive semesters of enrol-
ment to enrol in excess of 60 credit pointsin one year and/or in ex-
cess of 30 credit points in one semester.
(3) Students admitted with advanced standing or in Second Semester
The head of the relevant department may vary the requirements of
sub-sections (1) and (2) in respect of students who have either been
admitted to candidature with advanced standing or who have com-
menced candidature in Second Semester.
(4) Summer and Winter Sessions
(a) The enrolment restrictions set out in sub-sections (1) and (2) do
not apply to any units of study that a student may attempt during the
Summer or Winter Short Semester Sessions.
(b) A student may not enrol in more than 16 credit points during a
Summer or Winter Session.

10. Credit for previous studies
(1) The head of the relevant department may grant to a student ad-
mitted to candidature credit towards the degree for previously com-
pleted studies.
(2) A student who has completed units of study towards a coursein
another faculty of the University or at another tertiary institution
may be granted credit for:
(a) any of the specific units of study set out in the Specialisation
Requirements, up to a maximum of 96 credit points, if that other
course has been awarded or conferred or if the credit points accumu-
lated towards that course are being maintained with aview to com-
pletion/award of the course; or
(b) any of the specific units of study set out in the Specialisation
Requirements, provided that the student has abandoned credit for
such unitsin the other faculty.

(3) Subject to the 96 credit point upper limit prescribed in sub-section
(2)(8), astudent who has compl eted units of study that are not com-
parable with any of the units of study set out in the Specialisation
Requirements may be granted non-specific credit at First, Second,
Third and/or Fourth Year level.

11. Cross-ingtitutional study

(1) The head of the relevant department may permit a student to
undertake units of study at another tertiary institution, to count to-
wards the degree. Normally such permission will be given only
where a comparable unit is not available at the University.

(2) Where a student completes such approved studies, the head of
the department may grant credit for:

(a) any of the specific units of study set out in the Specialisation
Requirements, and/or

(b) non-specific credit at First, Second, Third and/or Fourth Year
level.

12. Assessment

(1) Forms of assessment

(a) Students may betested by written and oral examinations, assign-
mentsand practical work, or any combination of these, asthe Faculty
may determine.

(b) Written information on class requirements and attendance and
all aspects of assessment (including criteria for satisfactory and
meritorious performance, and the weighting of assessment compon-
ents), will be made available to students within one week of the
commencement of aunit of study.

(2) Resultsin units of study

(8) A student will be awarded afinal grade in each unit of study at-
tempted.

(b) The permanent results used by the Faculty of Engineering are as
follows:

Grade Description Marks and comments

HD High Distinction 85-100

D Distinction 75-84

CR Credit 65-74

P Pass 50-64

R Satisfied requirements Thisisused in Pass/Fail only outcomes.

UCN Unit of Study continuing Used at the end of a semester for units of study which have
been approved to extend into afollowing semester.

F Fail 0-49

AF Absent Fail

w Withdrawn Thisisthe result that obtains where a student applies to
discontinue a unit of study by the HECS Census date (ie,
within the first four weeks of enrolment).
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DNF Discontinued - Not to count as failure

Thisresult applies automatically where astudent discontin-
ues after the HECS Census date but before the end of the
seventh week of the semester (or before half of the unit of
study has run in the case of units of study which are not
semester-length). The Faculty may determine that the result
of DNF iswarranted after this date if the student has made
out aspecial case based on illness or misadventure.

DF Discontinued - Fail

This applies from the time DNF ceases to be automatically
available up to the cessation of classesfor the unit of study.

(c) Varioustemporary resultssuch as"INC" (Incomplete) may aso
be used from time to time.

(d) Theaward of PCON isnot be available for Engineering units
of study from 2005.

(3) Appedls against academic decisions
Any appeal by a student against an academic decision will be dealt
with in accordance with the appropriate Resolutions of the Senate.
13. Progression

(1) Attendance
() In order to complete a unit of study, a student must attend the
prescribed lectures, tutorials and practical classes.

(b) A student who has been absent from a significant number of
classesin any one semester because of accident, illness or misadven-
ture shall report the circumstances to the relevant department(s) on
an "Application for Special Consideration" form.

(c) A student who misses more than afortnight of classesin any one
semester may be called upon to show good cause by the relevant
head of department why he or she should not be deemed to have
failed that unit of study. If the student does not show good cause,
he or she may befailed in that unit of study.

(2) Credit for units of study
A student shall receive credit towards the degree requirements for
the credit point value of each unit of study completed in accordance
with the relevant Specialisation Requirements, or with special per-
mission in accordance with these Resolutions, except that:

(a) a student may not receive credit for more than one of such units
of study that are deemed to be prohibited or mutually exclusivein
the Specialisation Requirements;

(b) a student may not receive credit for units of study that the head
of department has deemed or regards as being mutually exclusive;
(c) astudent may not enrol in and receive additional credit for units
of study for which the student has already been granted credit on
the basis of previous study completed in another faculty or at another
institution.

(3) Repeating a unit of study
(8) A student may not enrol in aunit of study that is offered by an
Engineering department and that the student has completed previ-
ously with agrade of Pass (Concessional) or better.

(b) Where a student re-enrols in an Engineering unit of study, the
student shall attend all classes and completeall practical and written
work prescribed for that unit, unless exempted from any of these
requirements by the unit co-ordinator.

(c) A student who has failed and repeats a unit of study shall not be
eligiblefor any prize or scholarship awarded in connection with that
unit of study.

(d) Where astudent hasfailed aunit of study in aparticular semester,
the student must repeat that unit or its equivalent in the next session
inwhich it isavailable.

(4) Special consideration on the grounds of illness and misadventure
A student who has been prevented by duly certified illness or misad-
venture from completing all or part of the assessment for a unit of
study may betested at such times and in such away as the relevant
head of department shall determine. This shall not be regarded as
are-examination.

(5) Time limits
A student must complete all the requirements for the BE degree
within eight calendar years, and within ten calendar years wherethe
degreeistaken in a combined degree course.

(6) Discontinuation of enrolment
Degree course
(8) A student who wishes to discontinue enrolment for the degree
must apply to the Dean and will be presumed to have discontinued
from the date of that application, unless evidence is produced
showing that:

(i) the discontinuation occurred at an earlier date; and

(i1) there was good reason why the application could not be made at
the earlier time.

(b) A student who discontinues enrolment during the first year of
enrolment for the degree may not re-enrol in the degree unless:

(i) the Dean has granted prior permission for re-enrolment; or

(i1) the student is re-selected for admission to candidature.

() No student may discontinue enrolment for the degree after the
end of classesin the particular semester, unless he or she produces
evidence that:

(i) the discontinuation occurred at an earlier date; and

(i1) there was good reason why the application could not be made at
the earlier time.

Units of study

(d) A student who wishesto discontinue enrolment for aunit of study
must apply to the head of the relevant department and will be pre-
sumed to have discontinued from the date of that application, unless
evidence is produced showing that:

(i) the discontinuation occurred at an earlier date; and

(i1) there was good reason why the application could not be made at
the earlier time.

(e) No student may discontinue enrolment for a unit of study after
theend of classesin the particular semester, unlesshe or she produces
evidence that:

(i) the discontinuation occurred at an earlier date; and

(i1) there was good reason why the application could not be made at
the earlier time.

Discontinuation results

(f) (i) A discontinuation of enrolment may be recorded asWithdrawn
(W) or Discontinued - Not To Count As Failure (DNF) where that
discontinuation occurs within the time-frames specified by the Uni-
versity and published by the Faculty.

(ii) Except with the express permission of the Dean, any discontinu-
ation occurring after the specified deadline for Discontinued - Not
To Count As Failure will be recorded as Discontinued Fail (DF).
(7) Suspension of candidature

(a) A student must be enrolled in each semester in which he or she
is actively completing the requirements for the degree.

(b) A student who wishes to suspend candidature must first obtain
written approval from the Dean.

(c) A student who enrol s after suspending candidature shall complete
the requirements for the degree under such conditions as may be
determined by the Dean.

(d) The candidature of a student who has not re-enrolled and who
has not obtained written approval from the Dean for suspension will
be deemed to have lapsed.

(e) A student whose candidature haslapsed must apply for re-admis-
sion in accordance with procedures determined by the Dean. Any
student whose candidature has lapsed and who is permitted to re-
enrol shall complete the requirements for the degree under such
conditions as may be determined by the Dean.

(8) Satisfactory progress

(a) The Faculty requires studentsto demonstrate satisfactory progress
with their studies.

(b) Satisfactory progress cannot be defined in all casesin advance,
but, generally, astudent may be deemed not to have made satisfactory
progress in any semester if the student:

(i) failsto complete at least half the credit pointsin which he/sheis
enrolled, or

(if) obtains an SWAM (Semester Weighted Average Mark) of less
than 50.

(c) A student who fails to demonstrate satisfactory progressin any
semester of enrolment may be sent awarning letter putting the stu-
dent on notice that subsequent failure to make satisfactory progress
may result in being called upon to show good cause why he or she
should be allowed to re-enrol in the degree course.

(9) Requirement to show good cause

(&) A student who fails to demonstrate satisfactory progressin any
two consecutive calendar years of enrolment will normally be called
upon to show good cause why he or she should be allowed to re-
enrol in the degree course.

(b) Good cause means circumstances beyond the reasonabl e control
of astudent, which may include seriousill health or misadventure,
but does not include demands of employers, pressure of employment
or time devoted to non-University activities, unlessthese arerelevant
to seriousill health or misadventure. In all casesthe onusis on the
student to provide the University with satisfactory evidenceto estab-
lish good cause. The University may take into account relevant as-
pects of a student's record in other courses or units of study within



the University and relevant aspects of academic studies at other in-
stitutions provided that the student presents this information to the
University.

(c) The Dean will permit astudent who has shown good causeto re-
enrol.

(d) (i) Where the Dean permits a student to re-enrol, certain condi-
tions may be imposed.

(ii) These conditions may include, but are not limited to: the spe-
cification of a maximum and/or minimum number of credit points
to be attempted; and successful completion of one or more specific
units of study.

(iii) A student who fails to meet the conditions placed on his or her
enrolment may again be called upon to show good cause why he or
she should be permitted to re-enrol.

(10) Exclusion for failure to show good cause

(a) Where a student fails to show good cause why he or she should
be allowed to re-enrol, the Dean may exclude the student from re-
enrolment in the degree.

(b) The failure to show good cause may be based on the student
either having:

(i) submitted an inadequate statement; or

(i1) no statement at all.

(11) Re-admission after exclusion

(a) Re-admission after exclusion is not automatic..

(b) A student who has been excluded from the degree may apply to
the Dean for readmission after at least four semesters.

(c) Except with the express written approval of the Dean, a student
who has been excluded may not be given credit for any work com-
pleted elsawherein the University or in another institution during a
period of exclusion.

(12) Appeals against exclusion

(a) A student who:

(i) has been excluded in accordance with these Resol utions, or

(i1) has applied for readmission to the degree after aperiod of exclu-
sion, and who has been refused readmission,

may appea to the Senate Student Appeals Committee (Exclusions
and Readmissions).

(b) Any such appeal should be lodged at the Student Centre.

14. Academic honesty

(1) Pursuant to the Resol utions of the Academic Board relating to
Academic Honesty in Coursework, the relevant department(s) may
invoke pendties for plagiarism or any other forms of academic dis-
honesty.

(2) () Plagiarism means knowingly presenting another person's
idess, findings or work asone's own by copying or reproducing them
without due acknowledgement of the source.

(b) Other forms of academic dishonesty include, but are not limited
to:

(i) forgery of official documents and/or signatures;

(i1) the engagement of another person to complete an assessment or
examination for a student, whether for payment or otherwise;

(iii) bringing into an examination forbidden material such as text-
books, notes, calculators or computers;

(iv) communication with other candidates during an examination,
whether by speaking or some other means,

(v) attempts to read other students work during an examination;
(vi) writing an examination or test paper, or consulting with another
person about the examination or test, outside the confines of the ex-
amination room without permission;

(vii) fabrication of data; and/or

(viii) recycling (ie, submitting one's own work that has previously
counted towards the completion of another unit and been credited
towards a university degree, where the examiner has not been in-
formed that the student has already received credit for the work).
(3) Penalties may be invoked through:

(a) the determination of academic resultsin part of the work, or the
final result, for aunit of study, where aresult of Fail may be awar-
ded; and/or

(b) disciplinary proceedings under Chapter 8 of the University of
Sydney By-laws.

15. Variation of course requirements in exceptional circumstances
As provided in the University of Sydney (Coursework) Rule 2000
(asamended), the Dean may vary any of the above requirements for
aparticular student enrolled for the degree where, in the opinion of
the Dean, exceptional circumstances exist.

16. Transitional provisions

The provisions of these Resolutions came into force on 1 January
2005. All students who commenced candidature prior to this date
may complete the degree requirements either in accordance with
these Resolutions or with those that werein force at the time of their
commencement of candidature.
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17. Minimum and maximum completion times
The minimum time for completion of the BE degree shall be two
years and the maximum shall be eight years.

Combined Degrees of Bachelor of
Engineering with Bachelor of
Commerce, Science, Arts, Medical
Science or Law.

Joint resolutions of the Faculties of Engineering and Arts
(BE/BA)

1. Bachelor of Engineering/Bachelor of Arts

These Resolutions must be read in conjunction with the University
of Sydney (Coursework) Rule 2000 (as amended), which sets out
the requirements for all undergraduate courses, and the relevant
Resolutions of the Senate.

2. Requirements for the Pass BE and BA awards

(1) Candidature for this combined degree program is a minimum of
5 years of full-time study.

(2) Candidates qualify for the two awards from the combined degree
program (aseparate testamur being awarded for both the BE and the
BA) by completing the following:

(8) The units of study prescribed for the BE specialisation undertaken.
These units of study are set out in the tables appended to the Resol -
utions relating to the BE degree.

(b) BA units of study totaling at least 80 credit points, of which at
least 56 must be Second or Third Year credit points from Part A of
the Table of Units of Study for the BA degree, including amajor as
defined in the resolutions relating to the BA degree.

(3) Candidates may not enrol in any unit of study which is substan-
tially the same as one they have already passed (or in which they
are currently enrolled).

3. Requirements for the BE and BA awards with Honours

(1) BE with Honours

On compl etion of the requirements for the combined degrees, a stu-
dent may qualify for the award of BE with Honours in accordance
with the requirements set out in the Resolutions of the Faculty of
Engineering relating to the BE degree.

(2) BA with Honours

On completion of the requirements for the combined degrees, a stu-
dent may be qudified to enrol in Honours in the Bachelor of Arts.
To qualify for the award of the BA with Honours, a student must
complete successfully an additiona year of study (the Honoursyear),
as specified in the Faculty of Arts Handbook.

4. Units of study

The units of study, which may be taken for the combined Bachelor
of Engineering and Bachelor of Arts program, are set out in the
Resolutions of the Faculty of Engineering and the Faculty of Arts
respectively. The Faculty Resolutions specify:

(2) credit point values,

(2) corequisites/prerequisites/assumed | earning/assumed knowledge;
and

(3) any special conditions.

5. Supervision of the degrees

(2) Studentswill be under the general supervision of the Faculty of
Engineering for enrolment and administrative matters.

(2) Students will be under the supervision of the Faculty of Artsin
relation to progression and elligibility of award of the BA component
and will be under the supervision of the Faculty of Engineeringin
relation to the BE component.

(3) The Deans of the Faculty of Arts and the Faculty of Engineering
shdll jointly exercise authority in any matter concerning the combined
course not otherwise dealt with in these resolutions.

6. Transfer Arrangements

A student may abandon the combined BE/BA course and elect to
complete either the BE or BA degree in accordance with the resolu-
tions governing that degree.

Joint Resolutionswith the Faculties of Engineering and Econom-
ics and Business (BE/BCom)

1. Bachelor of Engineering/Bachelor of Commerce

These Resolutions must be read in conjunction with the University
of Sydney (Coursework) Rule 2000 (as amended), which sets out
the requirements for all undergraduate courses, and the relevant
Resolutions of the Senate.

2. Requirements for the Pass BE and BCom degrees



2. Undergraduate degree regulations

To qualify for the award of the Pass degrees of Bachelor of Engin-
eering and Bachel or of Commerce astudent must compl ete success-
fully units of study that total at least 240 credit points and include:
(2) in the Faculty of Engineering -

the program of units of study set out in the Specialisation Require-
ments relating to the BE specialisation that the student is pursuing;
and

(2) in the Faculty of Economics and Business -

(a) at least 96 credit pointsin units of study taught by the Faculty of
Economics and Business, which cannot be counted towards the
award of the Bachelor of Engineering;

(b) six Economics and Business Faculty junior units of study (total
36 credit points) as specified in the Faculty of Economics and
Business Handbook relating to the student's year of first enrolment;
and

(c) either an Award course major (32 credit points) or an Award
course double mgjor (48 credit points), comprising senior units of
study as specified in the Faculty of Economics and Business Hand-
book, from one of the following subject areas:

Accounting;

Business Information Systems;

Commercial Law;

Economics;

Finance;

Industrial Relations and Human Resource Management;
Marketing;

Management; or

Management Science.

3. Requirements for the BE and BCom degrees with Honours

(1) BE with Honours

On completion of the requirements for the combined degrees, astu-
dent may qualify for the award of BE degree with Honoursin accord-
ance with the requirements set out in the Resol utions of the Faculty
of Engineering relating to the BE degree.

(2) BCom with Honours

On completion of the requirements for the combined degrees, a stu-
dent may be qualified to enrol in Honours in the Bachelor of Com-
merce. To qualify for the award of the BCom with Honours, astudent
must compl ete successfully an additional year of study (the Honours
year), as specified in the Faculty of Economics and Business Hand-
book.

4. Units of study

The units of study, which may be taken for the degrees of Bachelor
of Engineering and Bachelor of Commerce, are set out in the Resol -
utions of the Faculty of Engineering and the Faculty of Economics
and Business respectively. The Faculty Resolutions (which are re-
produced in the Engineering and Economics and Business Hand-
books, as the case may be) specify:

(2) credit point values,

(2) corequisites/prerequi sites/assumed learning/assumed knowledge;
and

(3) any specia conditions.

5. Award of the degrees

(2) A student who compl etesthe requirementsfor the BE and BCom
degrees shall receive at graduation a separate testamur for each of
the degrees.

(2) A student may abandon the combined BE/BCom course and elect
to complete either the BE or BCom degree in accordance with the
resolutions governing that degree.

6. Supervision of the degrees

(1) Students will be under the general supervision of the Faculty of
Engineering for administrative matters.

(2) Studentswill be under the supervision of the Faculty of Econom-
ics and Business in relation to the BCom component and will be
under the supervision of the Faculty of Engineering in relation to
the BE component.

(3) The Faculty of Economics and Business and the Faculty of En-
gineering shall jointly exercise authority in any matter concerning
the combined course not otherwise dealt with in these resolutions.

Joint Resolutionswith the Faculties of Engineering and Science
(BE/BSc)

Bachelor of Engineering Bachelor of Science combined degree

A student may proceed concurrently to the degrees of Bachelor of
Science, Bachelor of Science (Advanced) or Bachelor of Science
(Advanced Mathematics) and Bachelor of Engineering. Admission,
progression and assessment criteria apply and are described in the
resolutions for the BE specialisations shown above.
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Studentswill be under the general supervision of the Faculty of En-
gineering for administrative matters. The Faculty of Science and the
Faculty of Engineering shall jointly exercise authority in any aca-
demic matter concerning the combined course not otherwise dealt
with in these resolutions.

Units of study must be selected as shown in the Engineering Special-
isation Tables for the core components of the chosen Engineering
specialisation. Units from the Science Faculty must be chosen as
shown in the Science Faculty handbook to meet requirements of a
Science magjor. The Faculty Resolutions (which are reproduced in
the Engineering and Science Handbooks, asthe case may be) specify:
(&) credit point values;

(b) corequisites/prerequisites/assumed | earning/assumed knowledge;
and

(c) any specia conditions.

Requirements for the BE/BSc pass degree

(1) To qualify for the award of the pass degrees a student shall
complete units of study having atotal value of at least 240 credit
pointsincluding:

(8) 96 credit points of units from Science subject aress,

(b) amajor in a Science area, and

(c) Units of study as prescribed in the Tables of BE Specialisation
Requirements for the specialisation that the student is pursuing.

(2) To qualify for the award of the pass degree in the Advanced or
Advanced Mathematics stream of the BSc astudent shall in addition
to the requirements of resolution 5(1):

(a) complete at least 54 credit points of Intermediate/Senior Science
units of study of which at least 36 shall be completed at the Advanced
level or as TSP units;

(b) complete at |east 24 credit points of Senior Science units of study
at theAdvanced level or as TSP unitsin a single Science subject
area; and

(c) maintain in Intermediate and Senior Science units of study an
average mark of 65 or greater in each year of enrolment.
Requirements for Honours Degrees

(1) BE with Honours

On completion of the requirements for the combined degrees, a stu-
dent may qualify for the award of BE degree with Honoursin accord-
ance with the requirements set out in the Resolutions of the Faculty
of Engineering relating to the BE degree.

(2) BSc with Honours

On completion of the requirements for the combined degrees, astu-
dent may be qualified to enrol in Honoursin the Bachelor of Science.
To qualify for the award of the BSc with Honours, a student must
complete successfully an additional year of study (the Honoursyear),
as specified in the Faculty of Science Handbook.

Students may at any stage abandon the combined degree course and
elect to complete either aBSc or a BE in accordance with the resol -
utions governing those degrees

Resol utions covering admission, enrolment restrictions, progression
requirements, satisfactory progress, cross-institutional study and
assessment criteria for the combined degree are equivalent to those
for the BE degree and specialisations, as shown in the Faculty
Handbook.

The Deans of the Faculties of Engineering and Science shall jointly
exercise authority in any matter concerning the combined degrees
not otherwise dealt with in these resolutions.

Bachelor of Engineering Bachelor of Science double degree

1. A student enrolled for a Bachelor of Engineering degree may be
permitted to transfer to the Faculty of Science to complete aBSc
degree at the end of Second Year or Third Year in the BE degreeif:
(8) except as provided in subsection (b), al units of study attempted
inthe BE degree have been completed with agrade of Passor better;
(b) at least 96 credit pointsfrom units of study in the BE degree have
been completed, of which no more than 12 credit points are from
units of study with the grade of Pass (Concessional);

(c) the student is qualified to enrol in amajor in a Science area; and
(d) for admission to the Advanced streams, the student satisfies the
requirements in Section 21 or 24 of the Resolutions of the Faculty
of Science relating to the BSc degree.

2. Studentswill be under the supervision of the Faculty of Engineer-
ing for the period of BE degree enrolment and under the supervision
of the Faculty of Science for the BSc enrolment and completion.

3. Units of study must be selected as shown in the Engineering
Specialisation Tables for the core components of the chosen Engin-
eering specialisation. Unitsfrom the Science Faculty must be chosen



as shown in the Science Faculty handbook to meet requirements of
a Science mgjor. The Faculty Resolutions (which are reproduced in
the Engineering and Science Handbooks, asthe case may be) specify:
(a) credit point values;

(b) corequisites/prerequisites/assumed | earning/assumed knowledge;
and

(c) any special conditions.

4, To qualify for the award of the pass BSc degree a student shall
complete units of study to avalue of at least 48 credit pointsinclud-
ing:

(1) 42credit points of Intermediate/Senior units of study in Science
subject areas; and

(2) amajor in a Science area.

5. To qualify for the award of the pass degree in the Advanced or
Advanced M athematics stream of the BSc astudent shall in addition
to the requirements of Sections 4 and 5:

(2) include at least 72 credit points of Intermediate/Senior Science
units of study;

(2) include at least 24 credit points of Senior Science units of study
at the Advanced level or as TSP unitsin a single Science subject
area; and

(3) maintain in Intermediate and Senior Science units of study an
average mark of 65 or greater in each year of enrolment.

6. The requirements of Sections 5 or 6 must be completed in one
year of full-time study or two years of part-time study.

7. Students who complete at least 42 but less than 48 credit points
in the prescribed time limits may in the following year of enrolment
in the BE compl ete the remaining units to satisfy the requirements
of the Faculty of Science. Studentswho compl ete lessthan 42 credit
points may apply to be readmitted to the degree, subject to Sections
92-95 of the Resolutions of the Faculty of Science relating to the
BSc degree.

8. Students who are so qualified may undertake an honours course
in the BSc in accordance with Sections 12-20 of the Resol utions of
the Faculty of Science relating to the BSc degree.

9. On completion of the requirements of the BSc degree or BSc
Honours course, studentswill be eligible to resume their enrolment
toward the BE degree according the Faculty of Engineering resolu-
tions for that degree. Students may abandon the BSc degree enrol-
ment at any stage and resume their enrolment in the BE degree.

10. Resolutions covering admission, enrolment restrictions, progres-
sion requirements, satisfactory progress, cross-institutional study
and assessment criteriafor the Engineering component of the double
degree are equivalent to those for the BE degree and specialisations,
as shown in the Faculty Handbook.

11. The Deans of the Faculties of Engineering and Science shall
jointly exercise authority in any matter concerning the double degree
not otherwise dealt with in these resolutions.

Joint Resolutions of the Faculties of Engineering and Science
(BE/BMed<c)

1. Requirements for the BE/BMedSc Course

To qualify for the award of the BE/BMedSc combined degree a
student must: resolutions.

(1) complete successfully units of study giving credit for atotal of
240 credit points; and

(2) satisfy therequirementsof all other relevant By-Laws, Rulesand
Resolutions of the University.

2. Specialisations, Streams or Mgjors

The combined award course, BE/BMedSc, will be awarded in al of
the Engineering specialisations that are available for the BE degree
and all majors as are applicable under the resolutions of the Faculty
of Science.

3. Requirements for the Honours degree

To qualify for the award of the honours degree a student must com-
plete the honours requirements published in the Engineering Faculty
Resolutions relating to the combined award course.

4. A student may proceed concurrently to the degrees of Bachelor
of Medical Science, and Bachelor of Engineering. Admission, pro-
gression and assessment criteria apply and are described in the res-
olutions for the BE specialisations shown above.

5. Students will be under the general supervision of the Faculty of
Engineering for administrative matters. The Faculty of Science and
the Faculty of Engineering shall jointly exercise authority in any
academic matter concerning the combined course not otherwise dealt
with in these resolutions.

6. Units of study must be selected as shown in the Engineering
Specialisation Tables for the core components of the chosen Engin-
eering specialisation. Unitsfrom the Science Faculty must be chosen

2. Undergraduate degree regulations

as shown in the Science Faculty handbook to meet requirements of
a Science major. The Faculty Resolutions (which are reproduced in
the Engineering and Science Handbooks, asthe case may be) specify:
(a) credit point values;

(b) corequisites/prerequisites/assumed | earning/assumed knowledge;
and

(c) any special conditions.

7. Requirements for the BE/BMedSc pass degree

(1). To qualify for the award of the pass degrees a student shall
complete units of study having atotal value of at least 240 credit
pointsincluding:

(a) Units of study as prescribed in the Tables of BE Specialisation
Requirements for the specialisation that the student is pursuing.

(b) at least 24 credit pointsfrom Junior Science units of study (which
may be common with those of (a), but including CHEM 1102
Chemistry 1B, MBL G1001 Introductory Molecular Biology & Ge-
netics and 12 credit points of Mathematics;

(c) 48 credit points of Intermediate core units of study aslisted in
Table 1V of the Science Faculty Handbook of units of study for the
BMedSc;

(d) at least 24 credit points of Senior units of study taken from the
subject areas of Anatomy/Histology, Biology (Genetics), Biochem-
istry, Cell Pathology, Immunology, Infectious Diseases, Microbio-
logy, Pharmacology and Physiology;

(e) a 12 credit point interdisciplinary thesis jointly supervised by
departments from Engineering and Science.

8. Requirements for Honours Degrees

(1) BE with Honours

On compl etion of the requirements for the combined degrees, astu-
dent may qualify for the award of BE degree with Honoursin accord-
ance with the requirements set out in the Resolutions of the Faculty
of Engineering relating to the BE degree.

(2) BMedSc with Honours

On compl etion of the requirements for the combined degrees, a stu-
dent may be qualified to enrol in Honoursin the Bachelor of Medical
Science. To qualify for the award of the BMedSc with Honours, a
student must compl ete successfully an additional year of study (the
Honours year), as specified in the Faculty of Science Handbook.

9. Students may at any stage abandon the combined degree course
and elect to complete either aBMedSc or a BE in accordance with
the resol utions governing those degrees

10. Resol utions covering admission, enrolment restrictions, progres-
sion requirements, satisfactory progress, cross-institutional study
and assessment criteria for the combined degree are equivalent to
those for the BE degree and specialisations, as shown in the Faculty
Handbook.

11. The Deans of the Faculties of Engineering and Science shall
jointly exercise authority in any matter concerning the combined
degrees not otherwise dealt with in these resolutions.

Joint Resolutions of the Faculties of Engineering and Law
(BE/LLB)

1. A student may proceed concurrently to the degrees of Bachelor
of Laws and Bachelor of Engineering

2. To qudify for the award of the pass degrees a student shall com-
plete a minimum of 288 credit points including:

(8) Units of study as prescribed in the BE Specialisation Require-
ments for the specialisation that the student is pursuing.

(b) 144 credit points of units of study as prescribed by the Faculty
of Law under a combined Law program.

3. Candidates in a Combined BE/LLB program may credit Legal
Ingtitutions, Law, Lawyers and Justice, Contracts, Criminal Law,
Legal Research, Legal Writing, Federal Constitutional Law and
Torts both to the Bachelor of Laws and the Engineering component
of the Combined Engineering/Law program.

4., Candidates in a Combined Engineering/Law program must com-
plete the law units of study in the following annual sequence:

11



2. Undergraduate degree regulations

Year Law Units of Study Credit Points
Combined BE/LLB 1 Legal Institutions 6
Torts 6
Legal Research 0
Combined BE/LLB 2 Contracts 8
Criminal Law 8
Combined BE/LLB 3 Federal Constitutional Law 10
Law, Lawyers and Justice 10
Combined BE/LLB 4
Completion of BE degree component
On completion of the requirements for the degree of Bachelor of
Engineering, then (except as provided in Resolution 19 of the Law
Faculty Resolutions)
Year Law Units of Study Credit Points
Combined BE/LLB 5 Administrative Law 8
Corporate Law 8
Equity 8
International Law 8
Litigation 8
Real Property 8
Combined BE/LLB 6 Optional units of study as specified in Resolution 11 of the Law Faculty resolutions.

5. Except with the permission of the Dean or an Associate Dean,
candidates in a Combined BE/LLB program must successfully
complete Legal Institutions before enrolling in any other Bachelor
of Law units of study.

6. Candidatesin aCombined BE/LLB program are under the general
supervision of the Engineering Faculty in which they are enrolled
until the end of the semester in which they complete the requirements
of the Engineering degree. After that, they will be under the general
supervision of the Faculty of Law.

12




3. Bachelor of Engineering specialisation requirements

3. Bachelor of Engineering specialisation requirements

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

Faculty of Engineering: Flexible First Year

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Faculty of Engineering : Flexible First Year

Students wishing to proceed to the degree of Bachelor of Engineering or combined degrees with Science, Arts, Commerce, Law or Medical Science may choose to enrol in one of
the two options of the Flexible First year program. For details on dligibility for entry to this program and second year specialisation entry requirements consult the previous section
on resolutions pertaining to Flexible First Year.

Students will not need to decide their choice of Engineering specialization until the end of Semester 1 or the end of the year depending on their stream of choice.

Coreunits of study for Stream A specializationsin the areas of Aeronautical, Biomedical, Chemical, Civil, Mechanical Engineering or Project Management can elect to
choose this option

First Year

ENGG 1800 Introduction to Engineering Discip- | 6 NB: Flexiblefirst year core unit of | Semester 1
lines study.

ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- | Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

ENGG 1802 Engineering Mechanics 6 Semester 2

ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

MATH 1003 Integral Calculus and Modelling |3 A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

See note 1 below

CHEM 1101 Chemistry 1A 6 A HSC Chemistry and Mathematics | Summer, Semester 1, Semester 2
C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics

N CHEM (1001 or 1901 or 1903
or 1905 or 1906 or 1909)

Elective unit of study

In addition, a6 credit Junior Level Unit of Study must be choosen to complete the 2nd Semester enrolment. Thisis a free choice elective unit subject only to enrolment restrictions
imposed by Faculties on some specific Junior Level units.

Notes:

1. Students wishing to proceed to the degree of Bachelor of Engineering in Chemica Engineering should complete the first semester of this program and enrol in their chosen spe-
cialisation in semester 2.

2. Itisstrongly advised that before choosing the 2nd semester elective, students consult the requirements for the specialisation that they plan to enter as an appropriate choice of
elective will help with core progression and prerequisite requirements for some areas.

Core units of study for Stream B specializationsin the areas of Aeronautical (Space), Computer, Electronic Commerce, Electrical, M echanical (Space), M echatronics,
Mechatronics (Space), Software or Telecommunication Engineering can elect to choose this option

First Year
ENGG 1804 Engineering Disciplines (Intro) 6 NB: Flexiblefirst year core unit of | Semester 1
Stream B study.

PHY S 1001 Physics 1 (Regular) 6 A HSC Physics Semester 1
C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)
N PHY'S (1002 or 1901)

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012
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3. Bachelor of Engineering specialisation requirements

MATH 1003

Integral Calculus and Modelling

w

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

ELEC 1103

Professional Electronic Engineering

o

A HSC Physics, HSC Mathematics
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

Semester 2

ELEC 1601

Professional Computer Engineering

o

N NETS2008 Computer System
Organisation, NET S2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

Semester 1

Notes:

1. All studentsin this option will choose their specialisation at the end of Semester1 and continue their enrolment in the specialist program in Semester 2
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School of Aeronautical, Mechanical and Mechatronic Engineering

School of Aeronautical, Mechanical and Mechatronic
Engineering

Thefollowing information is a printed version of the information available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

e Aeronautical

« Aeronautical Space

* Mechanical

* Mechanica Space

* Mechatronic

» Mechatronic Space

 Biomedical

« and combined degrees with Science, Commerce, Arts, Medical Science and Law.

Aeronautical Engineering

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Core unitsof study
First Year

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- | Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

See note 3 below

AERO 1560 Introduction to Aerospace Engineer- | 6 N MECH1560 Introduction to Semester 1
ing Mechanical Engineering,
MECH1751 Introduction to
Mechatronics Engineering,
MECH1600 Manufacturing Tech-
nology.

NB: Unit of Study Web Page:
www.aeromech.usyd eduaV/AERO1560

ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2

MATH 1003 Integral Calculus and Modelling A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

ENGG 1802 Engineering Mechanics 6 Semester 2
See note 4 below

AMME 1060 Engineering Applications 6 NB: Unit of study web page: ht- | Semester 2
tp://problemsolv-
ers.aeromech.usyd.edu.au/

w

See note 2 below

AERO 1400 Intro to Aircraft Construction & |6 NB: Department permissionre- | Semester 2
Design quired for enrolment. Enrolment
subject to number of places avail-
able.

See note 2 below
Second Year

MATH 2061 Linear Mathematics and Vector 6 P MATH (1001 or 1901 or 1906) | Semester 1
Calculus and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

See note 5 below
AERO 2703 Aerospace Technology 1 A AERO1560 Semester 1

AMME 2301 Mechanics of Solids 6 P MATH1001 or 1901, Semester 1
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901

o
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School of Aeronautical, Mechanical and Mechatronic Engineering

AMME 2500 Engineering Dynamics 6 P MATH1001; MATH1002; Semester 1
ENGG1802 or PHY S1001
MATH 2065 Partial Differential Equations (In- |6 P MATH (1001 or 1901 or 1906) | Semester 2
tro) and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2005 or 2905 or 2965
or 2067)
See note 2 below
AMME 2302 Materials 1 6 Semester 2
MECH 2400 Mechanical Design 1 6 Semester 2
AMME 2200 Thermondynamics and Fluids 6 A MATH1001; MATH1002; Semester 2
MATH1003.
Third Year
AERO 3360 Aerospace Structures 1 6 P AMME2301 or AERO2300; Semester 1
(MATH2061 or (MATH2001 and
MATH2005))
AMME 3500 System Dynamics and Control 6 A Students are assumed to have a | Semester 1
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
ics which underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Some famili-
arity with solving Differentia
Equations and the use of the
Laplace transform are also as-
sumed.
P MECH2500; MATH2061 or
(MATH2001 and MATH2005)
AERO 3460 Aerospace Design 1 6 P AMME2301 or AERO2300; Semester 1
MATH1001; MATH1002;
MATH1003
AERO 3660 Aerospace Management 6 Semester 1
See note 2 below
AERO 3260 Aerodynamics 1 6 P AERO2201 or MECH2202 Semester 2
AERO 3560 Flight Mechanics 1 6 P MECH2500 Semester 2
AERO 3465 Aerospace Technology 2 6 A AERO1400; AMME2302 Semester 2
P AERO1560 or AERO1701;
MECH2400; AMME2301 or
AERO2300
See note 2 below
AERO 3261 Propulsion 6 P AMME2200 or (MECH2201 and | Semester 2
(AERO2201 or MECH2202))
Fourth Year
AERO 4360 Aerospace Structures 2 6 A An understanding of aerospace | Semester 1
structural designs (AERO 3465).
P Mandatory: (AMME2301 or
MECH3310) and (AERO3360 or
AERO03301) Recommended:
AERO3465
AERO 4460 Aerospace Design 2 6 A AERO1400 Introduction to Air- | Semester 1
craft Construction and Design
P Mandatory: MECH2400;
AERO3460 or (AERO3450 and
(AERO3400 or AERO3401)) Re-
commended: AERO3465
AERO 4560 Flight Mechanics 2 6 P AERO3500; MECH3500; Semester 1
MECH3800
AMME 4100 Practical Experience 0 P 28 credit points of second year | Semester 1, Semester 2
units of study.
AMME 4101 ThesisA 6 P 34 credit points of senior units of | Semester 1, Semester 2
study.
AERO 4260 Aerodynamics 2 6 P Mandatory: AMME2200 or Semester 2
(MECH2201 and (AERO2201 or
MECH2202)) Recommended:
MECH3261 or AERO3250
See note 2 below
AMME 4102 ThesisB 6 | P AMME4101 Semester 1, Semester 2
Notes

1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable aternative.

4. PHY S 1001 is an acceptable aternative.

5. Combined degree students should replace MATH 2061 Linear Maths & Vector Calculus with MATH 2067. DEs & Vector Calculus for Engineers

Resolutions of the Faculty of Engineering relating to the above table: Degree eligibility

BE(Aeronautical)

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 12 credits points of free elective units of study. A minimum of 192 credit
pointsis required to be eligible for the award of the degree of BE(Aeronautical).

BE(Aeronautical) / BA
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In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 80 credit points of units of study given by the Faculty of Arts for
the BE/BA and 16 credit points from the table of recommended el ective units of study for Aeronautical Engineering. A minimum of 240 credit pointsis required to be eligible for
the combined degree. Candidates should refer to the Joint Resol utions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

BE(Aeronautical) / BSc or BCom

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at least 96 credit points of units of study given by the Faculty of Science
for the BE/BSc or the Faculty of Economics and Business for the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees. Candidates should
refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

Acceptable alternative units of study

Most units of study offered by the Science Faculty shown in the tables can be replaced by an equivalent advanced level unit, subject to prerequisite conditions (as required by the
Faculty of Science) being met. Students considering doing advanced options should seek advice from their department before enrolling.

Students undertaking Study Abroad in a particular year of their degree must enrol in the appropriate Aerospace International Exchange Program units of study as an alternative to
a semester& rsquo;s standard units.

Recommended Elective Units of Study

AERO 4290 Rotary Wing Aircraft 4 P AERO 3250 Aerodynamics 2 Semester 2

AERO 4490 Advanced Aircraft Design 4 P AERO 3450 Aircraft Design 2 | Semester 2
AERO 3400 Aircraft Design 1

AERO 4591 Advanced Flight Mechanics 4 P AERO3500; MECH3500; Semester 2
MECH3800; AERO4501 or
AERO4560

MECH 4210 Computational Fluid Dynamics |4 P MECH 3210 or MECH3211 or | Semester 2
AERO3250

MECH 4310 Advanced Engineering Materials |6 P MECH3300 Materials 2. Semester 2
N MECH4315 Advanced
Aerospace Materials.

AMME 4701 Guidance, Navigation and Control | 6 P AMME3500 or MECH3800 Semester 2

(Adv)
Notes

1. Choice of electives as shown in the above table will depend on subject availability, timetabling and prerequisite conditions.

2. Elective units of study given by departments other than the School of Aerospace, Mechanical and Mechatronic Engineering may be taken as alternatives, subject to the approval
of the Head of School.

Aeronautical Engineering (Space Engineering)

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Core units of study
First Year

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- | Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, 1SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

See note 3 below

AERO 1560 Introduction to Aerospace Engineer- | 6 N MECHZ1560 Introduction to Semester 1
ing Mechanical Engineering,
MECH1751 Introduction to
Mechatronics Engineering,
MECH1600 Manufacturing Tech-
nology.

NB: Unit of Study Web Page:
wwwaeromechusyd edu.a/ AERO1560

ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2

MATH 1003 Integral Calculus and Modelling A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

ENGG 1802 Engineering Mechanics 6 Semester 2
See note 4 below

ELEC 1103 Professional Electronic Engineering | 6 A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

AERO 1400 Intro to Aircraft Construction & |6 NB: Department permissionre- | Semester 2
Design quired for enrolment. Enrolment
subject to number of places avail-
able.

w
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See note 2 below
Second Year
MATH 2067 DEsand Vector Calculusfor Engin- | 6 P MATH(1001 or 1901 or 1906) | Semester 1
eers and MATH(1002 or 1902) and
MATH(1003 or 1903 or 1907)
N MATH2001, MATH2901,
MATH2005, MATH2905,
MATH2061, MATH2961,
MATH2065, MATH2965
ELEC 2104 Electronic Devices and Basic Cir- |6 A ELEC1102 Foundations of Semester 1
cuits Electronic Circuits or ELEC1103
Professional Electronic Engineer-
ing.
N ELEC2401 Introductory Electron-
ics.
See note 2 below
AMME 2301 Mechanics of Solids 6 P MATH1001 or 1901, Semester 1
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901
AMME 2500 Engineering Dynamics 6 P MATH1001; MATH1002; Semester 1
ENGG1802 or PHY S1001
AMME 2302 Materials 1 6 Semester 2
AERO 2705 Space Engineering 1 6 P AERO1560, MATH1001, Semester 2
MATHZ1002, MATH1003 and
either MATH1004 or MATH1005
(or the advanced versions of the
MATH units)
MECH 2400 Mechanical Design 1 6 Semester 2
AMME 2200 Thermondynamics and Fluids 6 A MATH1001; MATH1002; Semester 2
MATH1003.
Third Year
AERO 3360 Aerospace Structures 1 6 P AMME2301 or AERO2300; Semester 1
(MATH2061 or (MATH2001 and
MATH2005))
AERO 3460 Aerospace Design 1 6 P AMME2301 or AERO2300; Semester 1
MATH1001; MATH1002;
MATH1003
AMME 3500 System Dynamics and Control 6 A Students are assumed to have a | Semester 1
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
ics which underpin this course.
These skillswill have been de-
veloped in the prerequisite maths
courses, MATH 2061. Somefamili-
arity with solving Differentia
Equations and the use of the
Laplace transform are also as-
sumed.
P MECH2500; MATH2061 or
(MATH2001 and MATH2005)
AERO 3660 Aerospace Management 6 Semester 1
See note 2 below
AERO 3260 | Aerodynamics 1 6 | P AERO2201 or MECH2202 | Semester 2
See note 2 below
AERO 3560 Flight Mechanics 1 6 P MECH2500 Semester 2
AERO 3760 Space Engineering 2 6 P AERO2705 or AERO2702 Semester 2
AERO 3261 Propulsion 6 PAMME2200 or (MECH2201 and | Semester 2
(AERO2201 or MECH2202))
See note 2 below
Fourth Year
AERO 4360 Aerospace Structures 2 6 A An understanding of aerospace | Semester 1
structural designs (AERO 3465).
P Mandatory: (AMME2301 or
MECH3310) and (AERO3360 or
AERO3301) Recommended:
AERO3465
AERO 4701 Space Engineering 3 6 P (AERO3560 or AERO3500) and | Semester 1
(AERO3760 or AERO3700) and
(AMME3500 or MECH3800)
AMME 4101 ThesisA 6 P 34 credit points of senior units of | Semester 1, Semester 2
study.
AERO 4560 Flight Mechanics 2 6 P AERO3500; MECH3500; Semester 1
MECH3800
AMME 4100 Practical Experience 0 P 28 credit points of second year | Semester 1, Semester 2
units of study.
AMME 4102 ThesisB 6 P AMME4101 Semester 1, Semester 2
Notes

1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable aternative.
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4. PHY S 1001 is an acceptable alternative.
Resolutions of the Faculty of Engineering relating to the above table: Degree digibility

BE(Aeronautical Engineering)(Space)

In addition to gaining credit for the units of study set out in the above table, candidates are required to complete 6 credit points from the table of recommended elective units of
study for Aeronautical (Space) Engineering and 12 credit points of free elective units of study. A minimum of 192 credit pointsisrequired to be eligible for the award of
BE(Aeronautical)(Space).

BE(Aeronautical Engineering)(Space)/ BSc or B Com

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at least 96 credit points of units of study given by the Faculty of Science
for the BE/BSc or the Faculty of Economics and Business for the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees. Candidates should
refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

BE(Aeronautical Engineering)(Space)/ BA

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 80 credit points of units of study given by the Faculty of Arts for
the BE/BA and 16 credit points from the table of recommended elective units of study for Aeronautical Engineering. A minimum of 240 credit pointsis required to be eligible for
the combined degree. Candidates should refer to the Joint Resol utions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

Acceptable alternative units of study

Most units of study offered by the Science Faculty shown in the tables can be replaced by an equivalent advanced level unit, subject to prerequisite conditions (as required by the
Faculty of Science) being met.

Students undertaking Study Abroad in a particular year of their degree must enrol in the appropriate Aerospace International Exchange Program units of study as an aternative to
asemester's standard units.

Recommended Elective Units of Study Aeronautical (Space) Engineering

AERO 4290 Rotary Wing Aircraft 4 P AERO 3250 Aerodynamics 2 Semester 2

AERO 4490 Advanced Aircraft Design 4 P AERO 3450 Aircraft Design 2 | Semester 2
AERO 3400 Aircraft Design 1

AERO 4591 Advanced Flight Mechanics 4 P AERO3500; MECH3500; Semester 2
MECH3800; AERO4501 or
AERO4560

MECH 4210 Computational Fluid Dynamics |4 P MECH 3210 or MECH3211 or | Semester 2
AERO3250

MECH 4310 Advanced Engineering Materials |6 P MECH3300 Materials 2. Semester 2
N MECH4315 Advanced
Aerospace Materials.

AMME 4701 Guidance, Navigation and Control | 6 P AMMES3500 or MECH3800 Semester 2

(Adv)
Notes

1. Choice of electives as shown in the above table will depend on subject availability, timetabling and prerequisite conditions.

2. Approved elective units of study given by departments other than the School of Aerospace, Mechanical and Mechatronic Engineering may be taken as alternatives, subject to the
approval of the Head of School.

Mechanical Engineering

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition
Core units of study
First Year
MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.
MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012
ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- | Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tooals,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Sciencein Matlab,
COSC1002 Computational Science
inC
See note 3 below
MECH 1560 Introduction to Mechanical Engin- | 6 N AERO1560; MECH1751, Semester 1
eering MECH1600
ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2
MATH 1003 Integral Calculusand Modelling |3 A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907
MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)
ENGG 1802 Engineering Mechanics 6 Semester 2
See note 4 below
AMME 1060 Engineering Applications 6 NB: Unit of study web page: ht- | Semester 2
tp://problemsol v-
ers.aeromech.usyd.edu.au/
See note 2 below
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MECH 1400

Mechanical Construction

6

| P MECH1560

|Semeser2

See note 2 below

Second Year

MATH 2061

Linear Mathematics and Vector
Caculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

See note 5 below

ELEC 2004

Electrical Engineering: Foundations

o2}

A 36 credit points.

N ELEC1001 Introductory Electric-
al Engineering, ELEC1101 Found-
ations of Computer Systems,

EL EC1102 Foundationsof Electron-
ic Circuits, ELEC2001 Electrical
and Electronic Engineering,

EL EC2003 Electrical and Electron-
ic Engineering A, ELEC1103 Pro-
fessional Electronic Engineering,
ELEC1601 Professional Computer
Engineering.

Semester 1

AMME 2301

Mechanics of Solids

P MATH1001 or 1901,
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901

Semester 1

AMME 2500

Engineering Dynamics

P MATH1001; MATH1002;
ENGG1802 or PHY S1001

Semester 1

MATH 2065

Partial Differential Equations (In-
tro)

o

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2005 or 2905 or 2965
or 2067)

Semester 2

See note 2 below

AMME 2302

Materials 1

Semester 2

MECH 2400

Mechanical Design 1

Semester 2

AMME 2200

Thermondynamics and Fluids

o

A MATH1001; MATH1002;
MATH1003.

Semester 2

Third Year

MECH 3361

Mechanics of Solids 2

A MATH1001, MATH1002,
MATH1003, ENGG1802

P AMME2301 or AERO2300;
MATH2061 or MATH2005

Semester 1

AMME 3500

System Dynamics and Control

o

A Students are assumed to have a
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
icswhich underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Somefamili-
arity with solving Differential
Equations and the use of the
Laplace transform are also as-
sumed.

P MECH2500; MATH2061 or
(MATH2001 and MATH2005)

Semester 1

MECH 3261

Fluid Mechanics

P (AMME2200 or AERO2201 or
MECH2202) and (MATH2061 or
(MATH2001 and MATH2005)

Semester 1

MECH 3660

Manufacturing Engineering

A AMME2301, AMME2302,
MATH2061

P MECH1560, ENGG1802; Recom-
mended AMME2200

Semester 1

MECH 3661

Engineering Management

A ENGG1803

Semester 2

See note 2 below

MECH 3460

Mechanical Design 2

A ENGG1802; AMME2301,
AMME2500.
P MECH2400

Semester 2

MECH 3362

Materials 2

P (AMME 2302 or MECH2300)
and (AMME 2301 or AERO2300)

Semester 2

MECH 3260

Thermal Engineering

A Fundamentals of thermodynam-
ics are needed to begin this more
advanced course.

P (AMME2200 or MECH2200 or
MECH2201)

Semester 2

Fourth Year

MECH 4060

Professional Engineering 2

A ENGG1803, AMME4100
P Mandatory: MECH3660; Recom-
mended: MECH3661

Semester 1

AMME 4101

ThesisA

P 34 credit points of senior units of
study.

Semester 1, Semester 2

AMME 4100

Practical Experience

P 28 credit points of second year
units of study.

Semester 1, Semester 2

AMME 4102

ThesisB

P AMMEA4101

Semester 1, Semester 2

Notes
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1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. . Students in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable aternative.

4. PHY S 1001 is an acceptable alternative

5. Combined degree students should replace MATH 2061 Linear Maths & Vector Calculus with MATH 2067. DEs & Vector Calculus for Engineers

Resolutions of the Faculty of Engineering relating to thistable

BE(Mechanical Engineering)

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 21 credit points from the table of recommended el ective units of study
for Mechanical Engineering and 12 credit points of free elective units of study. A minimum of 192 credit pointsis required to be eligible for the award of the degree of BE(Mech-
anical).

BE(Mechanical Engineering) / BSc or B Com or B Med Sci

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 9 credit points from the table of recommended elective units of study for
Mechanical Engineering and at least 96 credit points of units of study given by the Faculty of Science for the BE/BSc and BMedSci, or the Faculty of Economics and Business for
the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees. Candidates should refer to the Joint Resolutions of the Faculty of Engineering
and the faculty in which they are undertaking the combined degree.

BE(Mechanical Engineering) / BA

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 80 credit points of units of study given by the Faculty of Arts for
the BE/BA and 21 credit points from the table of recommended elective units of study for Mechanical Engineering and 4 credit points of free electives. A minimum of 240 credit
pointsisrequired to be eligible for the combined degree. Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking
the combined degree

BE(Mechanical Engineering) /LLB

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 9 credit points from the table of recommended el ective units of study for
Mechanical Engineering and at least 144 credit points of units of study given by the Faculty of Law for the BE/LLB. A minimum of 288 credit pointsis required to be eligible for
the combined degrees. Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

Resolutions of the School of Aerospace, Mechanical and Mechatronic Engineering relating to thistable

Note: units of study not included in this table may also be selected subject to the approval of the Head of School Aerospace, Mechanical and Mechatronic Engineering.

Recommended elective units of study

MECH 4210 Computational Fluid Dynamics |4 P MECH 3210 or MECH3211 or | Semester 2
AERO3250

MECH 4220 Environmental Engineering 6 P 24 credit points of third year Semester 1
units of study.

N MECH4240 Energy and the En-
vironment and MECH4230 Envir-
onmental Acoustics and Noise
Control.

MECH 4230 Environmental Acoustics & Noise | 2 P 24 credit points of third year Semester 1
Control units of study.

N MECH 4220 Environmental En-
gineering

MECH 4240 Energy and the Environment 4 P 24 credit points of Senior units | Semester 1
of stul

N MECH4220 Environmental En-
gineering.

MECH 4250 Air Conditioning and Refrigeration | 3 P MECH 3200 or (MECH3201 and | Semester 2
(MECH3202 or MECH3203))

MECH 4260 Combustion and Fire Safety 3 P (MECH3201 and MECH3202) | Semester 1
or (MECH3201 and MECH3203)

MECH 4310 Advanced Engineering Materials |6 P MECH3300 Materials 2. Semester 2
N MECH4315 Advanced
Aerospace Materials.

MECH 4410 Advanced Design and Analysis1 |3 P MECH 3400 Mechanical Design | Semester 1
2A and MECH 3410 Mechanical
Design 2B

MECH 4420 Advanced Design and Analysis2 |3 P MECH 3400 Mechanical Design | Semester 2
2A, MECH 3410 Mechanical
Design 2B and MECH 4410 Ad-
vanced Design and Analysis 2

MECH 4605 Industrial Engineering 8 P MATH2001 and MATH2005 and | Semester 1
(MECH3620 or MECH3621 or
ENGG2003)

N MECH 4610 Industrial and En-
gineering Management, MECH
4620 Industrial Ergonomics,
MECH 4635 Introduction to Oper-
ations Research

MECH 4610 Industrial Engineering and Manage- | 2 P Oneof MECH3620, MECH3621, | Semester 1
ment ENGG2003
N MECH 4605 Industrial Engineer-

ing
NB: ENGG4004 is an acceptable
alternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

MECH 4620 Industrial Ergonomics 2 N MECH 4605 Industrial Engineer- | Semester 1

ing
NB: ENGG4004 is an acceptable

alternative up to atotal substitution
not exceeding the credit point value

of ENGG4004.
MECH 4635 Introduction to Operations Re- 4 P MATH1005, MATH2001, Semester 1
search MATH2002, MATH2005
N MECH4605 Industrial Engineer-
ing
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MECH 4640 Product Life Cycle Design 2 P MECH3600 or MECH3620 or | Semester 2
MECH3621 or ENGG2003
MECH 4650 Workplace Industrial Relationsin |2 P 36 credit points of senior units of | Semester 2
Aust study.
NB: Department permission re-
quired for enrolment. Department
permission required for enrolment.
ENGG4004 isan acceptable atern-
ative up to atotal substitution not
exceeding the credit point value of
ENGG4004.
AMME 4701 Guidance, Navigation and Control | 6 P AMME3500 or MECH3800 Semester 2
(Adv)
MECH 4961 Biomechanics and Biomaterials |6 A MECH3300 Semester 1
P MECH2300; MECH2900
N MECH4960
Mechanical Engineering (Space Engineering)
Unit of Sudy CP A: Assumed knowledge P: Pre- Session

requisites Q: Qualifying C: Core-
quisites N: Prohibition

Candidates for the degree of Bachelor of Engineering in Mechanical Engineering (Space Engineering) are required to gain credit for the core units of study set out below. Any ad-
ditional credit necessary shall be gained by completing additional credit points of elective units of study as recommended by the Faculty, as may be necessary to gain credit for a
total of not less than 192 credit points.

Core units of study

First Year

MATH 1001

Differential Calculus

A HSC Mathematics Extension 1
N MATH 1011 or 1901 or 1906.

Summer, Semester 1

MATH 1002

Linear Algebra

A HSC Mathematics Extension 1
N MATH 1902 or 1012

Semester 1, Summer

ENGG 1801

Engineering Computing

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computationa Science in Matlab,
COSC1002 Computational Science
inC

Semester 1

See note 3 below

AERO 1560

Introduction to Aerospace Engineer-
ing

[}

N MECH1560 Introduction to
Mechanical Engineering,
MECH1751 Introduction to

M echatronics Engineering,
MECH1600 Manufacturing Tech-
nology.

NB: Unit of Study Web Page:
wwwagromech.usyd.edua/AERO1560

Semester 1

ENGG 1803

Professional Engineering 1

o

Semester 1, Semester 2

MATH 1003

Integral Calculus and Modelling

w

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

ENGG 1802

Engineering Mechanics

Semester 2

See note 4 below

ELEC 1103

Professional Electronic Engineering

(o2}

A HSC Physics, HSC Mathematics
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

Semester 2

AERO 1400

Intro to Aircraft Construction &
Design

NB: Department permission re-
quired for enrolment. Enrolment
subject to number of places avail-
able.

Semester 2

See note 2 below

Second Year

MATH 2067

DEsand Vector Calculusfor Engin-
eers

o

P MATH(1001 or 1901 or 1906)
and MATH(1002 or 1902) and
MATH(1003 or 1903 or 1907)
N MATH2001, MATH2901,
MATH2005, MATH2905,
MATH2061, MATH2961,
MATH2065, MATH2965

Semester 1

ELEC 2104

Electronic Devices and Basic Cir-
cuits

[}

A ELEC1102 Foundations of
Electronic Circuits or ELEC1103
Professional Electronic Engineer-

ing.
N ELEC2401 Introductory Electron-
ics.

Semester 1
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AMME 2301 Mechanics of Solids 6 P MATH1001 or 1901, Semester 1
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901
AMME 2500 Engineering Dynamics 6 P MATH1001; MATH1002; Semester 1
ENGG1802 or PHY S1001
AMME 2302 Materials 1 6 Semester 2
AERO 2705 Space Engineering 1 6 P AERO1560, MATH1001, Semester 2
MATH1002, MATH1003 and
either MATH1004 or MATH1005
(or the advanced versions of the
MATH units)
MECH 2400 Mechanical Design 1 6 Semester 2
AMME 2200 Thermondynamics and Fluids 6 A MATH1001; MATH1002; Semester 2
MATH1003.
Third Year
MECH 3361 Mechanics of Solids 2 6 A MATH1001, MATH1002, Semester 1
MATH1003, ENGG1802
P AMME2301 or AERO2300;
MATH2061 or MATH2005
AMME 3500 System Dynamics and Control 6 A Students are assumed to have a | Semester 1
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
icswhich underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Somefamili-
arity with solving Differential
Equations and the use of the
Laplace transform are also as-
sumed.
P MECH2500; MATH2061 or
(MATH2001 and MATH2005)
AERO 3460 Aerospace Design 1 6 P AMME2301 or AERO2300; Semester 1
MATH1001; MATH1002;
MATH1003
MECH 3261 Fluid Mechanics 6 P (AMME2200 or AERO2201 or | Semester 1
MECH2202) and (MATH2061 or
(MATH2001 and MATH2005)
MECH 3661 Engineering Management 6 A ENGG1803 Semester 2
See note 2 below
AERO 3560 Flight Mechanics 1 6 | P MECH2500 | Semester 2
See note 2 below
AERO 3760 Space Engineering 2 6 P AERO2705 or AERO2702 Semester 2
MECH 3260 Thermal Engineering 6 A Fundamentals of thermodynam- | Semester 2
ics are needed to begin this more
advanced course.
P (AMME2200 or MECH2200 or
MECH2201)
Fourth Year
AERO 4701 Space Engineering 3 6 P (AERO3560 or AERO3500) and | Semester 1
(AERO3760 or AERO3700) and
(AMME3500 or MECH3800)
AMME 4100 Practical Experience 0 P 28 credit points of second year | Semester 1, Semester 2
units of study.
AERO 4560 Flight Mechanics 2 6 P AERO3500; MECH3500; Semester 1
MECH3800
See note 2 below
AMME 4101 ThesisA 6 P 34 credit points of senior units of | Semester 1, Semester 2
study.
AMME 4102 ThesisB 6 P AMME4101 Semester 1, Semester 2
Note

1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students enrolled in combined degrees are exempt from these units.

3.. SOFT 1001 is an acceptable alternative

4. PHY S 1001 is an acceptable alternative

Resolutions of the Faculty of Engineering relating to thistable

BE(M echanical Engineering)(Space)

In addition to gaining credit for the units of study set out in the above table, candidates are required to complete 12 credit points from the table of recommended elective units of
study for Mechanical (Space) Engineering and 12 credit points of free elective units of study. A minimum of 192 credit pointsis required to be eligible for the award of BE(Aero-
nautical)(Space).

BE(M echanical Engineering)(Space) / BSc or BCom or BMedSci

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 96 credit points of units of study given by the Faculty of Science
for the BE/BSc and BMedSci, or the Faculty of Economics and Business for the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees.
Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

BE(M echanical Engineering)(Space) / BA

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at least 80 credit points of units of study given by the Faculty of Artsfor
the BE/BA and 16 credit points from the table of recommended elective units of study for Mechanical Engineering and 4 credit points of free electives. A minimum of 240 credit
pointsisrequired to be eligible for the combined degree. Candidates should refer to the Joint Resol utions of the Faculty of Engineering and the faculty in which they are undertaking
the combined degree
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Recommended elective units of study

MECH 4220

Environmental Engineering

P 24 credit points of third year
units of study.

N MECH4240 Energy and the En-
vironment and MECH4230 Envir-
onmental Acoustics and Noise
Control.

Semester 1

MECH 4230

Environmental Acoustics & Noise
Control

P 24 credit points of third year
units of study.

N MECH 4220 Environmenta En-
gineering

Semester 1

MECH 4240

Energy and the Environment

P 24 credit points of Senior units
of study

N MECH4220 Environmental En-
gineering.

Semester 1

MECH 4250

Air Conditioning and Refrigeration

w

P MECH 3200 or (MECH3201 and
(MECH3202 or MECH3203))

Semester 2

MECH 4260

Combustion and Fire Safety

P (MECH3201 and MECH3202)
or (MECH3201 and MECH3203)

Semester 1

MECH 4310

Advanced Engineering Materials

o

P MECH3300 Materials 2.
N MECH4315 Advanced
Aerospace Materials.

Semester 2

MECH 4410

Advanced Design and Analysis 1

w

P MECH 3400 Mechanical Design
2A and MECH 3410 Mechanical
Design 2B

Semester 1

MECH 4420

Advanced Design and Analysis 2

w

P MECH 3400 Mechanical Design
2A, MECH 3410 Mechanical
Design 2B and MECH 4410 Ad-
vanced Design and Analysis 2

Semester 2

MECH 4605

Industrial Engineering

P MATH2001 and MATH2005 and
(MECH3620 or MECH3621 or
ENGG2003)

N MECH 4610 Industrial and En-
gineering Management, MECH
4620 Industrial Ergonomics,
MECH 4635 Introduction to Oper-
ations Research

Semester 1

MECH 4610

Industrial Engineering and Manage-
ment

N

P Oneof MECH3620, MECH3621,
ENGG2003
N MECH 4605 Industrial Engineer-

ing
NB: ENGG4004 is an acceptable
dternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

Semester 1

MECH 4620

Industrial Ergonomics

NMECH 4605 Industrial Engineer-

ing
NB: ENGG4004 is an acceptable
dternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

Semester 1

MECH 4635

Introduction to Operations Re-
search

P MATH1005, MATH2001,
MATH2002, MATH2005

N MECH4605 Industrial Engineer-
ing

Semester 1

MECH 4640

Product Life Cycle Design

P MECH3600 or MECH3620 or
MECH3621 or ENGG2003

Semester 2

MECH 4650

Workplace Industrial Relationsin
Aust

N

P 36 credit points of senior units of
study.

NB: Department permission re-
quired for enrolment. Department
permission required for enrolment.
ENGG4004 isan acceptable altern-
ative up to atotal substitution not
exceeding the credit point value of
ENGG4004.

Semester 2

AMME 4701

Guidance, Navigation and Control
(Adv)

o

P AMMES3500 or MECH3800

Semester 2

MECH 4961

Biomechanics and Biomaterials

A MECH3300
P MECH2300; MECH2900
N MECH4960

Semester 1
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Unit of Sudy CP

A: Assumed knowledge P: Pre-
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Session

Candidates for the degree of Bachelor of Engineering in Mechatronic Engineering are required to gain credit for the core units of study set out below. Any additional credit necessary
shall be gained by completing additional credit points of elective units of study as recommended by the Faculty, as may be necessary to gain credit for atotal of not less than 192

credit points. See note (1) relating to core units of study offered by faculties other than Engineering.

Core units of study

First Year
MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.
MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012
ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- | Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DEC0O1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC
See note 3 below
MTRX 1701 Mechatronics Engineering Intro- |6 Semester 1
ductory
ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2
MATH 1003 Integral Calculusand Modelling |3 A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907
MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)
ENGG 1802 Engineering Mechanics 6 Semester 2
See note 4 below
ELEC 1103 Professional Electronic Engineering | 6 A HSC Physics, HSC Mathematics | Semester 2
extension 1.
N ELEC1102 Foundations of
Electronic Circuits.
MTRX 1702 Mechatronics 1 6 N ELEC1101 Foundations of Semester 2
Computer Systems, MECH1802 C
Programming, COSC1902 Compu-
tational Sciencein C (Advance),
COSC1002 Computational Science
inC
Second Year
MATH 2061 Linear Mathematics and Vector |6 P MATH (1001 or 1901 or 1906) | Semester 1
Calculus and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)
See note 5 below
ELEC 2104 Electronic Devices and Basic Cir- |6 A ELEC1102 Foundations of Semester 1
cuits Electronic Circuits or ELEC1103
Professional Electronic Engineer-
ing.
N ELEC2401 Introductory Electron-
ics.
AMME 2301 Mechanics of Solids 6 P MATH1001 or 1901, Semester 1
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901
AMME 2500 Engineering Dynamics 6 P MATH1001; MATH1002; Semester 1
ENGG1802 or PHY S1001
MATH 2065 Partial Differential Equations (In- |6 P MATH (1001 or 1901 or 1906) | Semester 2
tro) and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2005 or 2905 or 2965
or 2067)
See note 2 below
MTRX 2700 Mechatronics 2 6 P MECH1760 or (MECH1701 and | Semester 2
MECH1702)
N ELEC2601
MECH 2400 Mechanical Design 1 Semester 2
AMME 2302 Materials 1 Semester 2
Third Year
AMME 2200 Thermondynamics and Fluids 6 A MATH1001; MATH1002; Semester 2
MATH1003.
See note 2 below
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AMME 3500 System Dynamics and Control 6 A Students are assumed to have a | Semester 1
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
ics which underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Somefamili-
arity with solving Differential
Equations and the use of the
Laplace transform are also as-
sumed.

P MECH2500; MATH2061 or
(MATH2001 and MATH2005)

MECH 3660 Manufacturing Engineering 6 A AMME2301, AMME2302, Semester 1
MATH2061

P MECH1560, ENGG1802; Recom-
mended AMME2200

ELEC 3204 Power Electronics and Drives

o

A ELEC2401 Introductory Electron- | Semester 2
icsor ELEC2104 Electronic
devices and basic circuits or
ELEC2001 Electrical and Electron-
ic Engineering or ELEC2003 Elec-
trical and Electronic Engineering

A.
N ELEC3202 Power Electronics
and Drives.

See note 2 below

ELEC 3404 Electronic Circuit Design 6 A ELEC2401 Introductory Electron- | Semester 1
icsor ELEC2104 Electronic
Devices and Basic Circuits.

N ELEC3401 Electronic Devices
and Circuits.

MTRX 3700 Mechatronics 3 6 P Recommended: MECH2701 Semester 1
N MECHA4710

MECH 3661 Engineering Management 6 A ENGG1803 Semester 2

See note 2 below

MECH 3460 Mechanical Design 2 6 A ENGG1802; AMME2301; Semester 2
AMME2500.
P MECH2400

Fourth Year

MECH 4060 Professional Engineering 2 3 A ENGG1803, AMME4100 Semester 1
P Mandatory: MECH3660; Recom-
mended: MECH3661

AMME 4100 Practical Experience 0 P 28 credit points of second year | Semester 1, Semester 2
units of study.

AMME 4101 ThesisA 6 P 34 credit points of senior unitsof [ Semester 1, Semester 2
study.

AMME 4102 ThesisB 6 PAMME4101 Semester 1, Semester 2

Notes

1.. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students enrolled in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable aternative

4. PHY S 1001 is an acceptable alternative

5. Combined degree students should replace MATH 2061 Linear Maths & Vector Calculus with MATH 2067. DEs & Vector Calculus for Engineers

Resolutions of the Faculty of Engineering relating to thistable

BE(M echatronic Engineering)

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 21 credit points from the table of recommended elective units of study
for Mechatronic Engineering and 12 credit points of free elective units of study. A minimum of 192 credit pointsis required to be eligible for the award of the degree of
BE(Mechatronic).

BE(Mechatronic Engineering) / BSc or B Com or B Med Sci

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 9 credit points from the table of recommended elective units of study for
Mechatronic Engineering and at least 96 credit points of units of study given by the Faculty of Science for the BE/BSc and BMedSci, or the Faculty of Economics and Business for
the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees. Candidates should refer to the Joint Resolutions of the Faculty of Engineering
and the faculty in which they are undertaking the combined degree.

BE(Mechatronic Engineering) / BA

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at least 80 credit points of units of study given by the Faculty of Arts for
the BE/BA and 21 credit points from the table of recommended el ective units of study for Mechatronic Engineering and 4 credit points of free electives. A minimum of 240 credit
pointsisrequired to be eligible for the combined degree. Candidates should refer to the Joint Resol utions of the Faculty of Engineering and the faculty in which they are undertaking
the combined degree

BE(Mechatronic Engineering) / LLB

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 9 credit points from the table of recommended elective units of study for
Mechatronic Engineering and at least 144 credit points of units of study given by the Faculty of Law for the BE/LLB. A minimum of 288 credit pointsis required to be eligible for
the combined degrees. Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

Resolutions of the School of Aerospace, M echanical and Mechatronic Engineering relating to thistable

Note: units of study not included in this table may also be selected subject to the approval of the Head of School Aerospace, Mechanical and Mechatronic Engineering.

Recommended elective units of study — M echatronic Engineering

MECH 4410 Advanced Design and Analysis 1

w

P MECH 3400 Mechanical Design | Semester 1
2A and MECH 3410 Mechanical
Design 2B
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MECH 4420

Advanced Design and Analysis 2

P MECH 3400 Mechanical Design
2A, MECH 3410 Mechanical
Design 2B and MECH 4410 Ad-
vanced Design and Analysis 2

Semester 2

MECH 4620

Industrial Ergonomics

N MECH 4605 Industrial Engineer-

ing
NB: ENGG4004 is an acceptable
alternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

Semester 1

MECH 4635

Introduction to Operations Re-
search

P MATH1005, MATH2001,
MATH2002, MATH2005

N MECH4605 Industrial Engineer-
ing

Semester 1

MECH 4640

Product Life Cycle Design

P MECH3600 or MECH3620 or
MECH3621 or ENGG2003

Semester 2

AMME 4701

Guidance, Navigation and Control
Adv)

P AMME3500 or MECH3800

Semester 2

MECH 4720

Sensors and Signals

P MECH3700 or MTRX3700 or
MECH3701

Semester 1

MECH 4730

Computers in Real-Time Control
and Inst

P MTRX3700 or MECH3701 or
MECH3700

N ELEC 4602 Real Time Comput-
ing

Semester 1

MTRX 4700

Experimental Robotics

PAMME3500 or (MECH3500 and
MECH3800); MECH3700

Semester 1

Mechatronic Engineering (Space Engineering)

Unit of Sudy

CP

A: Assumed knowledge P: Pre-
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Session

Candidates for the degree of Bachelor of Engineering in Mechatronic Engineering (Space Engineering) are required to gain credit for the core units of study set out below. Any
additional credit necessary shall be gained by completing additional credit points of elective units of study as recommended by the Faculty, as may be necessary to gain credit for

atotal of not less than 192 credit points

First Year

MATH 1001

Differential Calculus

A HSC Mathematics Extension 1
N MATH 1011 or 1901 or 1906.

Summer, Semester 1

MATH 1002

Linear Algebra

A HSC Mathematics Extension 1
N MATH 1902 or 1012

Semester 1, Summer

ENGG 1801

Engineering Computing

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DEC0O1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

Semester 1

See note 3 below

AERO 1560

Introduction to Aerospace Engineer-
ing

N MECH1560 Introduction to
Mechanical Engineering,
MECH1751 Introduction to
Mechatronics Engineering,
MECH1600 Manufacturing Tech-
nology.

NB: Unit of Study Web Page:
www.aeromech.usyd eduaW/AERO1560

Semester 1

ENGG 1803

Professional Engineering 1

Semester 1, Semester 2

MATH 1003

Integral Calculus and Modelling

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

ENGG 1802

Engineering Mechanics

Semester 2

See note 4 below

ELEC 1103

Professional Electronic Engineering

A HSC Physics, HSC Mathematics
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

Semester 2

MTRX 1702

Mechatronics 1

N ELEC1101 Foundations of
Computer Systems, MECH1802 C
Programming, COSC1902 Compu-
tational Sciencein C (Advance),
COSC1002 Computational Science
inC

Semester 2

Second Year
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ELEC 2104

Electronic Devices and Basic Cir-
cuits

o

A ELEC1102 Foundations of
Electronic Circuits or ELEC1103
Professiona Electronic Engineer-

ing.
N ELEC2401 Introductory Electron-
ics.

Semester 1

AMME 2301

Mechanics of Solids

P MATH1001 or 1901,
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901

Semester 1

MATH 2067

DEsand Vector Calculusfor Engin-
eers

o

P MATH(1001 or 1901 or 1906)
and MATH(1002 or 1902) and
MATH(1003 or 1903 or 1907)
N MATH2001, MATH2901,
MATH2005, MATH2905,
MATH2061, MATH2961,
MATH2065, MATH2965

Semester 1

AMME 2500

Engineering Dynamics

P MATH1001; MATH1002;
ENGG1802 or PHY S1001

Semester 1

AERO 2705

Space Engineering 1

P AERO1560, MATH1001,
MATH1002, MATH1003 and
either MATH1004 or MATH1005
(or the advanced versions of the
MATH units)

Semester 2

MTRX 2700

Mechatronics 2

P MECH1760 or (MECH1701 and
MECH1702)
N ELEC2601

Semester 2

MECH 2400

Mechanical Design 1

Semester 2

AMME 2302

Materials 1

Semester 2

Third Year

AERO 3460

Aerospace Design 1

P AMME2301 or AERO2300;
MATH1001; MATH1002;
MATH1003

Semester 1

See note 2 below

AMME 3500

System Dynamics and Control

o

A Students are assumed to have a
good grasp of Engineering Dynam-
ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
ics which underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Some famili-
arity with solving Differential
Equations and the use of the
Laplace transform are also as-
sumed.

P MECH2500; MATH2061 or
(MATH2001 and MATH2005)

Semester 1

MTRX 3700

Mechatronics 3

P Recommended: MECH2701
N MECH4710

Semester 1

AERO 3660

Aerospace Management

Semester 1

See note 2 below

AMME 2200

Thermondynamics and Fluids

o

A MATH1001; MATH1002;
MATH1003.

Semester 2

See note 2 below

AERO 3560

Flight Mechanics 1

P MECH2500

Semester 2

AERO 3760

Space Engineering 2

P AERO2705 or AERO2702

Semester 2

ELEC 3204

Power Electronics and Drives

o

A ELEC2401 Introductory Electron-
ics or ELEC2104 Electronic
devices and basic circuits or
ELEC2001 Electrical and Electron-
ic Engineering or ELEC2003 Elec-
trical and Electronic Engineering

A.
N ELEC3202 Power Electronics
and Drives.

Semester 2

Fourth Year

AERO 4701

Space Engineering 3

P (AERO3560 or AERO3500) and
(AERO3760 or AERO3700) and
(AMME3500 or MECH3800)

Semester 1

AMME 4100

Practical Experience

P 28 credit points of second year
units of study.

Semester 1, Semester 2

AERO 4560

Flight Mechanics 2

P AERO3500; MECH3500;
MECH3800

Semester 1

See note 2 below

AMME 4101

ThesisA

P 34 credit points of senior unitsof
study.

Semester 1, Semester 2

AMME 4102

ThesisB

P AMME4101

Semester 1, Semester 2

Notes

1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students enrolled in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable alternative

4. PHY S 1001 is an acceptable alternative
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Resolutions of the Faculty of Engineering relating to thistable

BE(M echatronic Engineering)(Space)

In addition to gaining credit for the units of study set out in the above table, candidates are required to complete 12 credit points from the table of recommended elective units of
study for Mechatronic (Space) Engineering and 12 credit points of free elective units of study. A minimum of 192 credit pointsis required to be eligible for the award of
BE(Mechatronic)(Space).

BE(M echatronic Engineering)(Space)/ BSc or BCom or BMed Sci

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 96 credit points of units of study given by the Faculty of Science
for the BE/BSc and BMedSci, or the Faculty of Economics and Business for the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees.
Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

BE(M echatronic Engineering)(Space)/ BA

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at least 80 credit points of units of study given by the Faculty of Artsfor
the BE/BA and 16 credit points from the table of recommended elective units of study for Mechatronic Engineering. A minimum of 240 credit pointsis required to be eligible for
the combined degree. Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree

Recommended elective units of study - Mechatronic (Space) Engineering

MECH 4410 Advanced Design and Analysis1 |3 P MECH 3400 Mechanical Design | Semester 1
2A and MECH 3410 Mechanical
Design 2B
MECH 4420 Advanced Design and Analysis2 |3 P MECH 3400 Mechanical Design | Semester 2
2A, MECH 3410 Mechanical
Design 2B and MECH 4410 Ad-
vanced Design and Analysis 2
MECH 4620 Industrial Ergonomics 2 N MECH 4605 Industrial Engineer- | Semester 1
ing
NB: ENGG4004 is an acceptable
aternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.
MECH 4635 Introduction to Operations Re- 4 P MATH1005, MATH2001, Semester 1
search MATH2002, MATH2005
N MECH4605 Industrial Engineer-
ing
MECH 4640 Product Life Cycle Design 2 P MECH3600 or MECH3620 or | Semester 2
MECH3621 or ENGG2003
AMME 4701 Guidance, Navigation and Control | 6 P AMMES3500 or MECH3800 Semester 2
(Adv)
MECH 4720 Sensors and Signals 6 P MECH3700 or MTRX3700 or | Semester 1
MECH3701
MECH 4730 Computersin Real-Time Control |6 P MTRX3700 or MECH3701 or | Semester 1
and Inst MECH3700
N ELEC 4602 Real Time Comput-
ing
MTRX 4700 Experimental Robotics 6 PAMME3500 or (MECH3500 and | Semester 1
MECH3800); MECH3700
Mechanical Engineering (Biomedical)
Unit of Study CcP A: Assumed knowledge P: Pre- Session

requisites Q: Qualifying C: Core-
quisites N: Prohibition

Candidates for the degree of Bachelor of Engineering in Mechanical Engineering (Biomedical) are required to gain credit for the core units of study set out below. Any additional
credit necessary shall be gained by completing additional credit points of elective units of study, as recommended by the Faculty, as may be necessary to gain credit for atotal of
not less than 192 credit points. See note (1) relating to core units of study offered by faculties other than Engineering.

Core unitsof study

First Year

MATH 1001

Differential Calculus

A HSC Mathematics Extension 1
N MATH 1011 or 1901 or 1906.

Summer, Semester 1

MATH 1002

Linear Algebra

A HSC Mathematics Extension 1
N MATH 1902 or 1012

Semester 1, Summer

ENGG 1801

Engineering Computing

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundationsof In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

Semester 1

See note 3 below

MECH 1560

Introduction to Mechanical Engin-
eering

N AERO1560; MECH1751,
MECH1600

Semester 1

CHEM 1101

Chemistry 1A

A HSC Chemistry and Mathematics
C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics

N CHEM (1001 or 1901 or 1903
or 1905 or 1906 or 1909)

Summer, Semester 1, Semester 2

MATH 1003

Integral Calculus and Modelling

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2
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MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

ENGG 1802

Engineering Mechanics

Semester 2

See note 4 below

BIOL 1003

Human Biology

A HSC 2-unit Biology
N BIOL 1903 or EDUH1016

Summer, Semester 2

ENGG 1803

Professional Engineering 1

Semester 1, Semester 2

See note 2 below

Second Year

MATH 2067

DEsand Vector Calculusfor Engin-
eers

o

P MATH(1001 or 1901 or 1906)
and MATH(1002 or 1902) and
MATH(1003 or 1903 or 1907)
N MATH2001, MATH2901,
MATH2005, MATH2905,
MATH2061, MATH2961,
MATH2065, MATH2965

Semester 1

ELEC 2004

Electrical Engineering: Foundations

o

A 36 credit points.

N ELEC1001 Introductory Electric-
a Engineering, ELEC1101 Found-
ations of Computer Systems,

EL EC1102 Foundationsof Electron-
ic Circuits, ELEC2001 Electrical
and Electronic Engineering,

EL EC2003 Electrical and Electron-
ic Engineering A, ELEC1103 Pro-
fessional Electronic Engineering,
ELEC1601 Professional Computer
Engineering.

Semester 1

AMME 2301

Mechanics of Solids

P MATH1001 or 1901,
MATH1002 or 1902, MATH1003
or 1903, ENGG1802 or PHY S1001
or 1901

Semester 1

AMME 2500

Engineering Dynamics

P MATH1001; MATH1002;
ENGG1802 or PHY S1001

Semester 1

AMME 2200

Thermondynamics and Fluids

o

A MATH1001; MATH1002;
MATH1003.

Semester 2

AMME 2302

Materials 1

Semester 2

MECH 2400

Mechanical Design 1

Semester 2

MECH 2901

Anatomy and Physiology for Engin-
eers

o

A A basic understanding of bio-
logy.

P Recommended: BIOL 1003 (or
equivalent)

Semester 2

Third Year

MECH 3361

Mechanics of Solids 2

A MATH1001, MATH1002,
MATH1003, ENGG1802

P AMME2301 or AERO2300;
MATH2061 or MATH2005

Semester 1

MECH 3261

Fluid Mechanics

P (AMME2200 or AERO2201 or
MECH2202) and (MATH2061 or
(MATH2001 and MATH?2005)

Semester 1

ELEC 3802

Fundamentalsof Biomedica Engin-
eering

o

A ELEC2401 Introductory Electron-
icsor ELEC2001 Electrical and
Electronic Engineering or
ELEC2003 Electrical and Electron-
ic Engineering A or ELEC2104
Electronic Devices and Basic Cir-
cuits.

N ELEC3801 Fundamentals of
Biomedica Engineering.

Semester 1

MECH 3660

Manufacturing Engineering

A AMME2301, AMME2302,
MATH2061

P MECH1560, ENGG1802; Recom-
mended AMME2200

Semester 1

See note 2 below

MECH 3921

Biomedical Design and Technology

[}

P Recommended: BIOL1003;
MECH2901; MECH2400;
MECH2900

Semester 2

MECH 3661

Engineering Management

A ENGG1803

Semester 2

See note 2 below

MECH 3460

Mechanical Design 2

A ENGG1802; AMME2301,
AMME2500.
P MECH2400

Semester 2

See note 2 below

MECH 3362

Materials 2

P (AMME 2302 or MECH2300)
and (AMME 2301 or AERO2300)

Semester 2

Fourth Year

MECH 4060

Professional Engineering 2

A ENGG1803, AMME4100
P Mandatory: MECH3660; Recom-
mended: MECH3661

Semester 1

MECH 4961

Biomechanics and Biomaterials

A MECH3300
P MECH2300; MECH2900
N MECH4960

Semester 1
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AMME 4100 Practical Experience 0 P 28 credit points of second year | Semester 1, Semester 2
units of study.

AMME 4101 ThesisA 6 P 34 credit points of senior units of | Semester 1, Semester 2
study.

AMME 3500 System Dynamics and Control 6 A Students are assumed to have a | Semester 1
good grasp of Engineering Dynam-

ics, as covered in MECH 2500 as
well asthe fundamental mathemat-
ics which underpin this course.
These skills will have been de-
veloped in the prerequisite maths
courses, MATH 2061. Somefamili-
arity with solving Differential
Equations and the use of the
Laplace transform are also as-

sumed.
P MECH2500; MATH2061 or
(MATH2001 and MATH2005)
See note 2 below
MECH 4901 Orthopaedic Engineering 3 A MECH3300; MECH3310 Semester 2
P MECH2300; BIOL 1003;
MECH?2900; MECH1802
AMME 4102 ThesisB 6 PAMME4101 Semester 1, Semester 2
Notes

1. Students enrolled in Flexible First year will choose from Flexible First year table in place of these specific units.

2. Students enrolled in combined degrees are exempt from these units.

3. SOFT 1001 is an acceptable alternative

4. PHY S 1001 is an acceptable aternative

Resolutions of the Faculty of Engineering relating to thistable

BE(Mechanical Engineering)(Biomedical)

In addition to gaining credit for the units of study set out in this table, candidates are required to complete 6 credit points chosen from Biomedical units of study (not necessarily in
Engineering) or from the table of recommended el ective units of study for Mechanical (Biomedical) Engineering and 12 credit points of free elective units of study. A minimum of
192 credit pointsis required to be eligible for the award of the degree of BE(Mechanical)(Biomedical).

BE(Mechanical Engineering)(Biomedical) / BSc or BCom or BMed Sci

In addition to gaining credit for the units of study set out in this table, candidates are required to complete at |east 96 credit points of units of study given by the Faculty of Science
for the BE/BSc and BMedSci, or the Faculty of Economics and Business for the BE/BCom. A minimum of 240 credit pointsis required to be eligible for the combined degrees.
Candidates should refer to the Joint Resolutions of the Faculty of Engineering and the faculty in which they are undertaking the combined degree.

Resolutions of the School of Aerospace, Mechanical and Mechatronic Engineering relating to this Table

Units of study not included in this table may also be selected subject to the approval of the Head of School of Aerospace, Mechanical and Mechatronic Engineering.

Recommended elective units of study — Mechanical (Biomedical) Engineering

MECH 4210 Computational Fluid Dynamics |4 P MECH 3210 or MECH3211 or | Semester 2
AERO3250

MECH 4220 Environmental Engineering 6 P 24 credit points of third year Semester 1
units of study.

N MECH4240 Energy and the En-
vironment and MECH4230 Envir-
onmental Acoustics and Noise
Control.

MECH 4230 Environmental Acoustics & Noise | 2 P 24 credit points of third year Semester 1
Control units of study.

N MECH 4220 Environmental En-
gineering

MECH 4240 Energy and the Environment 4 P 24 credit points of Senior units | Semester 1
of study

N MECH4220 Environmental En-
gineering.

MECH 4250 Air Conditioning and Refrigeration | 3 PMECH 3200 or (MECH3201 and | Semester 2
(MECH3202 or MECH3203))

MECH 4260 Combustion and Fire Safety 3 P (MECH3201 and MECH3202) | Semester 1
or (MECH3201 and MECH3203)

MECH 4310 Advanced Engineering Materials |6 P MECH3300 Materials 2. Semester 2
N MECH4315 Advanced
Aerospace Materials.

MECH 4410 Advanced Design and Analysis1 |3 P MECH 3400 Mechanical Design | Semester 1
2A and MECH 3410 Mechanica
Design 2B

MECH 4420 Advanced Design and Analysis2 |3 P MECH 3400 Mechanical Design | Semester 2
2A, MECH 3410 Mechanical
Design 2B and MECH 4410 Ad-
vanced Design and Analysis 2

MECH 4605 Industrial Engineering 8 P MATH2001 and MATH2005 and | Semester 1
(MECH3620 or MECH3621 or
ENGG2003)

N MECH 4610 Industrial and En-
gineering Management, MECH
4620 Industrial Ergonomics,
MECH 4635 Introduction to Oper-
ations Research
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MECH 4610

Industrial Engineering and Manage-
ment

N

P Oneof MECH3620, MECH3621,
ENGG2003
N MECH 4605 Industrial Engineer-

ing
NB: ENGG4004 is an acceptable
dternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

Semester 1

MECH 4620

Industrial Ergonomics

N MECH 4605 Industrial Engineer-
ing
NB: ENGG4004 is an acceptable
dternative up to atotal substitution
not exceeding the credit point value
of ENGG4004.

Semester 1

MECH 4635

Introduction to Operations Re-
search

P MATH1005, MATH2001,
MATH2002, MATH2005
N MECH4605 Industrial Engineer-

ing

Semester 1

MECH 4640

Product Life Cycle Design

P MECH3600 or MECH3620 or
MECH3621 or ENGG2003

Semester 2

MECH 4650

Workplace Industrial Relationsin
Aust

N

P 36 credit points of senior units of
study.

NB: Department permission re-
quired for enrolment. Department
permission required for enrolment.
ENGG4004 isan acceptable altern-
ative up to atotal substitution not
exceeding the credit point value of
ENGG4004.

Semester 2

AMME 4701

Guidance, Navigation and Control
(Adv)

o

P AMME3500 or MECH3800

Semester 2

MECH 4961

Biomechanics and Biomaterials

A MECH3300
P MECH2300; MECH2900
N MECH4960

Semester 1
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Department of Chemical Engineering

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

The Department of Chemical Engineering offers the following Bachelor of Engineering Degree specialisations:

* Chemical

« and combined degrees with Science, Commerce, Arts, Medical Science and Law.

Chemical Engineering

Unit of Sudy CP

A: Assumed knowledge P: Pre-
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Session

credit points. See note (1) relating to core units of study offered by faculties other than Engineering.

Candidates for the degree of Bachelor of Engineering in Chemical Engineering are required to gain credit for the core units of study set out below. Any additional credit necessary
shall be gained by completing additional credit points of elective units of study, as recommended by the Faculty, as may be necessary to gain credit for atotal of not less than 192

Core Unitsof Study - Chemical Engineering

First Year

MATH 1001 Differential Calculus 3

A HSC Mathematics Extension 1
N MATH 1011 or 1901 or 1906.

Summer, Semester 1

MATH 1002 Linear Algebra 3

A HSC Mathematics Extension 1
N MATH 1902 or 1012

Semester 1, Summer

MATH 1003 Integral Calculusand Modelling |3

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005 Statistics 3

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

CHEM 1101 Chemistry 1A 6

A HSC Chemistry and Mathematics
C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics

N CHEM (1001 or 1901 or 1903
or 1905 or 1906 or 1909)

Summer, Semester 1, Semester 2

CHEM 1102 Chemistry 1B 6

P CHEM (1101 or 1901) or a Dis-
tinction in CHEM 1001 or equival-
ent

C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics

N CHEM (1002 or 1902 or 1904
or 1907 or 1908)

Summer, Semester 1, Semester 2

CHNG 1103 Material & Energy Transformations | 6

Intro

A Mathematics Extension 1; 2 unit
Physics; 2 unit Chemistry.

NB: This unit of study replaces
CHNG1101, CHNG1102,
CHNG1001, CHNG1201.

Semester 2

ENGG 1800 Introduction to Engineering Discip- | 6

lines

NB: Flexiblefirst year core unit of
study.

Semester 1

ENGG 1801 Engineering Computing 6

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tooals,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, 1SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Sciencein Matlab,
COSC1002 Computational Science
inC

Semester 1

ENGG 1803 Professional Engineering 1 6

Semester 1, Semester 2

Second Year

CHEM 2403 Chemistry of Biological Molecules| 6

P CHEM (1102 or 1902 or 1904 or
1909); 6 credit points of Junior
Mathematics

N CHEM (2001 or 2901 or 2311
or 2312 or 2903 or 2913)

NB: To enral in Senior Chemistry
in 2006 it will be arequirement that
students complete CHEM (2401 or
2911 or 2915) and CHEM (2402 or
2912 or 2916). Students are advised
that combinations of CHEM2 units
that do not meet this requirement
will generally not allow progression
to Senior Chemistry.

Semester 2
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CHEM 2404

Forensic and Environmental
Chemistry

P CHEM 1102 or 1902 or 1904 or
1909; 6 credit points of Junior
Mathematics

C BSc candidates CHEM (2101 or
2301 or 2401 or 2502 or 2901 or
2911 or 2915)

N CHEM3107 or CHEM 3197
NB: To enrol in Senior Chemistry
in 2006 it will be arequirement that
students complete CHEM (2401 or
2911 or 2915) and CHEM (2402 or
2912 or 2916). Students are advised
that combinations of CHEM2 units
that do not meet this requirement
will generally not allow progression
to Senior Chemistry.

Semester 1

CHNG 2801

Conservation and Transport Pro-
cesses

A Calculus Computations (Matlab,
Excel) Mass and Energy Balances
P All core 1st year engineering
units of study.

Semester 1

CHNG 2802

Applied Mathsfor Chemical Engin-
eers

o

A Enrolment in this unit of study
assumes that all core science and
engineering UoSin first-year have
been successfully completed.

P All core 1st year engineering
units of study.

C CHNG 2803 (Analysis Practice
1) CHNG 2801 (Conservation and
Transport Processes) CHEM 2404
(Forensic and Environmental
Chemistry)

Semester 1

CHNG 2803

Energy and Fluid Systems Practice

o

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciplesof physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL . Ability
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qudlitative and
quantitative information

P All core engineering 1st year
units of study.

C CHNG 2801 (Conservation and
Transport Processes) CHNG 2802
(Applied Mathematicsfor Chemic-
al Engineers) CHEM 2404
(Forensic and Environmental
Chemistry)

Semester 1

CHNG 2804

Chemical & Biological Systems
Behaviour

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciplesof physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MS EXCEL.

P All core 1st year engineering
units of study.

C CHNG 2805 (Industrial Systems
and Sustainability) CHNG 2806
(Analysis Practice 2 - Treatment,
Purification and Recovery Systems)
CHEM 2403 (Chemistry of Biolo-
gical Molecules)

Semester 2

CHNG 2805

Industrial Systemsand Sustainabil-
ity

(o2}

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciples of physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL. Ability
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qualitative in-
formation

P All core 1st year engineering
units of study.

C CHNG 2804 (Chemical and
Biological Systems Behaviour)
CHNG 2806 (Analysis Practice 2
- Treatment, Purification & Recov-
ery Systems) CHEM 2403 (Chem-
istry of Biological Molecules)

Semester 2
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CHNG 2806

Materials Purification and Recov-
ey

A Ability to conduct mass and en-
ergy balances, and the integration
of these conceptsto solve real
chemical engineering problems
Ability to understand basic prin-
ciples of physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL . Ability
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qualitative and
quantitative information

P All core 1st year engineering
units of study.

C CHNG 2804 (Chemical and
Biological Systems Behaviour)
CHNG 2805 (Industrial Systems
and Sustainability) CHEM 2403
(Chemistry of Biological Mo-
lecules)

Semester 2

Third Year

CHNG 3801

Process Design

A Enrolment in this unit of study
assumesthat all (six) core chemical
engineering UoS in second year
have been successfully completed.
P All 1st and 2nd year units of
study in the Chemical Engineering
degree program.

C CHNG 3803 (Design Practice 1
- Chemical & Biological Processes)
CHNG 3802 (Operation, Analysis
and Improvement of Industrial
Systems)

NB: ThisUoSis part of an integ-
rated third-year program in chemic-
al engineering. Completion of this
body of work is required before a
student will be permitted to move
into thefinal-year with itsemphasis
on detailed design work, thesis
based research and advanced engin-
eering options.

Semester 1

CHNG 3802

Operating/Improving Industrial
stems

A Enrolment in this unit of study
assumesthat all (six) core chemical
engineering UoS in second year
have been successfully completed.
P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree program.

C CHNG 3801 (Process Design)
CHNG 3803 (Design Practice 1 -
Chemical & Biological Processes)
NB: ThisUoSis part of an integ-
rated third-year programin chemic-
al engineering. Completion of this
body of work is required before a
student will be permitted to move
into thefinal-year with itsemphasis
on detailed design work, thesis
based research and advanced engin-
eering options.

Semester 1

CHNG 3803

Chemical/Biological Process
Design

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciplesof physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL . Ahility
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qualitative and
quantitative information

P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree program.

C CHNG 3801 (Process Design)
CHNG 3802 (Operation, Analysis
and Improvement of Industrial

Systems)

NB: This UoSis part of an integ-
rated third-year programin chemic-
al engineering. Completion of this
body of work is required before a
student will be permitted to move
into the fourth year.

Semester 1
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CHNG 3805

Product Formulation and Design

A Mass and Energy Balances Con-
servation and Transport Phenomena
Applied Mathematics (for Chemic-
a Engineering) Process Design
Concepts Process Control and Op-
timisation Concepts

P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree program.

C CHNG 3806 (Management of
Industrial Systems) CHNG 3807
(Design Practice 2 - Products and
Value Chains)

NB: This UoSis part of an integ-
rated third-year programin chemic-
a engineering. Completion of this
body of work isrequired before a
student will be permitted to move
into thefinal-year withitsemphasis
on detailed design work, thesis
based research and advanced engin-
eering options.

Semester 2

CHNG 3806

Management of Industrial Systems

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciples of physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL. Ability
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qualitative in-
formation

P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree.

C CHNG 3805 (Product Formula-
tion and Design) CHNG 3807
(Design Practice 2 - Products and
Value Chains)

NB: This UoS s part of an integ-
rated third-year programin chemic-
al engineering. Completion of this
body of work is required before a
student will be permitted to move
into the fourth year.

Semester 2

CHNG 3807

Products and Value Chains

A Ability to conduct mass and en-
ergy balances, and the integration
of these concepts to solve real
chemical engineering problems
Ability to understand basic prin-
ciples of physical chemistry, phys-
ics and mechanics Ability to use
mathematics of calculus (including
vector calculus) and linear algebra,
and carry out computations with
MATLAB and MSEXCEL. Ability
to read widely outside of the tech-
nical literature, and to synthesise
arguments based on such literature
Ability to write coherent reports
and essays based on qudlitative and
quantitative information

P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree.

C CHNG 3805 (Product Formula-
tion and Design) CHNG 3806
(Management of Industrial Sys-
tems)

NB: This UoSiis part of an integ-
rated third-year programin chemic-
al engineering. Completion of this
body of work isrequired before a
student will be permitted to move
into the fourth year.

Semester 2

Fourth Year

CHNG 4001

Practical Experience

P advisory prerequisite: 28 credit
points of 3rd year units

Semester 1

CHNG 4002

Thesis

P Advisory prerequisite: Students
should have completed (or be en-
rolled in) all other 4th Year core
units.

Semester 1

CHNG 4201

Chemical Engineering Design 1

P All Year 1, 2 and 3 Chemical
Engineering core units of study.

Semester 1

CHNG 4202

Chemical Engineering Design 2

A CHNG4201 Chemical Engineer-
ing Design 1

P All Year 1, 2 and 3 core Chemic-
al Engineering core units of study.

Semester 2

CHNG 4401

Project Engineering

Semester 1

CHNG 4402

Process Plant Risk Management

Semester 1
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Notes:

1. For core units of study offered by other than the Faculty of Engineering, any assumed knowledge and/or prerequisite requirements will be as prescribed by that Faculty.

2. Students doing any of the combined degree options BE/BA, BE/BCom or BE/BSc will be exempt from a First Year core unit of study and from Second Year Chemistry.

Resolutions of the Faculty of Engineering relating to Chemical Engineering

Bachelor of Engineering in Chemical Engineering

Candidates for this degree are required to complete all the core units of study (total 156 credit points). They are also required to gain at least 24 credit points from the Third and
Fourth Year electives listed in the table of Recommended Elective Units of Study for BE (Chem) as shown below.

Combined degree (Bachelor of Engineering in Chemical Engineering with either a Bachelor of Artsor Bachelor of Science)

Candidates in these combined degree options are required to complete all the core units of study except where specific exemptions are noted. They are also required to gain at least
12 credit points from the Fourth Year electiveslisted in the table of Recommended Elective Units of Study for BE (Chem) as shown below. This total of 144 credit pointsis only
sufficient to be awvarded a Bachelor of Engineering in Chemical Engineering as part of these combined degree programs.

Combined degree (Bachelor of Engineering in Chemical Engineering with a Bachelor of Commerce)

Candidates in this combined degree option are required to complete all the core units of study except where specific exemptions are noted. They are also required to gain at least
12credit points from the Fourth Year electives listed in the table of Recommended Elective Units of Study for BE (Chem) as shown below. Thistotal of 144 credit pointsis only
sufficient to be awvarded a Bachelor of Engineering in Chemical Engineering as part of this combined degree program.

AcceptableAlternative Units of Study:

Most Mathematics, Chemistry, Physics and Computer Science units of study offered by the Faculty of Science can be replaced by an equivalent Advanced level unit of study subject
to prerequisite conditions (asrequired by the Faculty of Science) being met. Students considering doing Advanced options should seek advice from their Department before enrolling.

Recommended Elective Units of Study for BE (Chemical)

CHNG 3804 Biochemical Engineering 6 A Enrolment in this unit of study | Semester 2
assumesthat all (six) core chemical
engineering UoS in second year
have been successfully completed.
P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree program.

NB: ThisUoSisathird year elect-
ivein chemical engineering. The
concepts and enabling technologies
taught in this course are relevant to
thereal world practice of chemical
engineering acrossarange of indus-
tries. Students with an interest in
bio-engineering will find the back-
ground provided by thisUoS partic-
ularly useful in their fourth year
research thesis.

CHNG 3808 Polymer Engineering 6 A all core chemical engineering | Semester 1
UoSinthird year have been success-
fully completed.

P All 1st and 2nd year units of
study relating to the Chemical En-
gineering degree.

Fourth Year

WORK 1001 Foundations of Industrial Relations | 6 N IREL1001 Semester 1
NB: Thisis one of the compulsory
units of study for the Industrial
Relations’Human Resource Manage-
ment magjor.

ENGG 4001 Innovation/International Competit- | 4 Semester 1
iveness

CHNG 4003 Advancesin Chemical Engineering | 4 A Knowledge of modern chemical | Semester 2
A engineering principlesand practice.

CHNG 4006 Professional Option 2 P advisory prerequisites: Passed at | Semester 1, Semester 2
least 144 credit points.

NB: Department permission re-
quired for enrolment. Student must
beinthefinal semester of their de-
gree program.

CHNG 4103 Advancesin Polymer Engineering | 4 NB: Department permissionre- [ Semester 1, Semester 2
quired for enrolment. This unit of
study will be offered in either 1st
or 2nd semester, depending on stu-
dent interest.

CHNG 4203 Major Industrial Project 24 P Passed at least 144 credit points. | Semester 1

Students wishing to do this unit of

study are required to discuss the

matter with the Head of Depart-

ment prior to enrolment.

Q WAM gresater than credit aver-
e.

age.
NB: Department permission re-
quired for enrolment.

CHNG 4304 Process Control 2 4 P CHNG 3302 Process Control 1 | Semester 1

CHNG 4305 Process Systems Engineering 4 A CHNG3302 Process Control 1; | Semester 2
CHNG4304 Process Control 2.
N CHNG 4303 Optimisation
Techniques

CHNG 4501 Biochemical Engineering 8 P CHNG 2701 & CHNG 2702 Semester 2
Fundamental s of Bioprocess Engin-
eering 1 & 2; MICR 2007 Microbi-
ology for EngineersA; MICR 2008
Microbiology for Engineers B

CHNG 4504 Environmental Decision Making |4 NB: Final year studentsenrolled in | Semester 2
the Environment and Energy stream
must enrol in this unit of study.
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CHNG 4604 Chemical Modelling of Aqueous |4 P CHNG3101, CHNG3102, Semester 1
Systems CHNG3103, CHNG3104 and
CHNG 3106.
CHNG 4605 Mineral Processing 4 P Unit Operations (al four compon- | Semester 2
ents)
ENGG 4001 Innovation/International Competit- | 4 Semester 1
iveness
MECH 4650 2 P 36 credit points of senior units of | Semester 2

Workplace Industrial Relationsin
Aust

study.

NB: Department permission re-
quired for enrolment. Department
permission required for enrolment.
ENGG4004 isan acceptableatern-
ative up to atotal substitution not
exceeding the credit point value of
ENGG4004.
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Department of Civil Engineering

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

The Department of Civil Engineering offers the following Bachelor of Engineering Degree specidisations:

« Civil Structural

« Civil Environmental

« Civil Geotechnical

« Civil Construction Engineering and Management
* Project Engineering and Management
« and combined degrees with Science, Commerce, Arts, Medical Science and Law.

Specialisation Requirements : Civil Engineering (except Project Engineering and

Management)

Unit of Sudy

CP

A: Assumed knowledge P: Pre-
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Session

Candidates for the degree of Bachelor of Engineering in Civil Engineering are required to gain credit for the core units of study set out below. Any additional credit necessary to
satisfy the degree requirement of not lessthan 192 credit points shall be gained by completing additional elective units of study, as recommended by the Department (as set out below)

Core units of study

First Year

MATH 1001

Differential Calculus

A HSC Mathematics Extension 1
N MATH 1011 or 1901 or 1906.

Summer, Semester 1

MATH 1002

Linear Algebra

A HSC Mathematics Extension 1
N MATH 1902 or 1012

Semester 1, Summer

ENGG 1800

Introduction to Engineering Discip-
lines

NB: Flexiblefirst year core unit of
study.

Semester 1

ENGG 1801

Engineering Computing

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DEC0O1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

Semester 1

CHEM 1101

Chemistry 1A

A HSC Chemistry and Mathematics
C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics

N CHEM (1001 or 1901 or 1903
or 1905 or 1906 or 1909)

Summer, Semester 1, Semester 2

MATH 1003

Integral Calculus and Modelling

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

ENGG 1802

Engineering Mechanics

Semester 2

ENGG 1803

Professional Engineering 1

[}

Semester 1, Semester 2

GEOL 1501

Engineering Geology 1

o

N GEOL 1002

Semester 2

Second Year

MATH 2061

Linear Mathematics and Vector
Calculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

CIVL 2110

Materials

A CHEM1001, ENGG1802

Semester 1

CIVL 2810

Engineering Construction and Sur-
veying

[}

A MATH1001, MATH1002,
MATH1003, MATH1005

Semester 1

CIVL 2201

Structural Mechanics

A ENGG1802 Engineering Mech-
anics

Semester 1

CIVL 2230

Intro to Structural Concepts and
Design

A ENGG1802 Engineering Mech-
anics, CIVL2110 Materias
CIVL2201 Structural Mechanics

Semester 2

CIVL 2410

Soil Mechanics

A CIVL 2201 Structural Mechanics

Semester 2

CIVL 2611

Fluid Mechanics

A MATH1001, MATH1002,
MATH1003, MATH1005

Semester 2

Third Year

39


About this document
This document has been generated from XSL (Extensible Stylesheet Language) source with RenderX XEP Formatter, version 3.8.4 Client Academic.

For more information about XSL, visit the official World Wide Web Consortium XSL homepage: http://www.w3.org/Style/XSL

For more information about RenderX and XEP, visit the RenderX site: http://www.renderx.com


Department of Civil Engineering

CIVL 3205 Concrete Structures 1 6 A CIVL2110 Materias, CIVL 2201 | Semester 1
Structural Mechanism CIVL2230
Introduction to Civil Engineering
Design

N CIVL3225, CIVL3226

CIVL 3612 Environmental and Fluids Engineer- | 6 A CIVL 2611 Fluid Mechanics Semester 1
ing

CIVL 3010 Engineering and Society 6 A Professional Engineering Semester 1
ENGG1803

CIVL 3812 Project Appraisal 6 N CIVL 4803 Engineering Manage- | Semester 1
ment

CIVL 3206 Steel Structures 1 6 A CIVL2110 Materias, CIVL 2201 | Semester 2
Structural Mechanics, CIVL2230
Introduction to Civil Engineering
Design
N CIVL3227

Fourth Year

CIVL 4020 Thesis1 6 P 30 credit points of Senior units | Semester 1, Semester 2
of study

NB: Department permission re-
quired for enrolment.

CIVL 4021 Thesis2 6 P 30 credit points of Senior units | Semester 2, Semester 1
of study and successful completion
of Thesis- Part 1 (unless concur-
rent enrolment in Thesis - Part 1
approved by HOD)

NB: Department permission re-
quired for enrolment.

CIVL 4811 Engineering Design and Construc- | 6 A Engineering Construction and | Semester 1
tion Survey (CIVL2810)
CIVL 4903 Civil Engineering Design 6 A CIVL 3225 or CIVL3223 Con- | Semester 2
crete Structures -- Behaviour, CIVL
3226 or CIVL3224 Concrete
Structures -- Design and CIVL
3227 or CIVL 3206 Steel Structures
1
CIVL 4008 Practical Experience 0 P 28 credit points of Senior courses | Semester 1
Note

1. For core units of study offered by other than the Faculty of Engineering, any assumed knowledge, prerequisite and corequisite requirements will be as prescribed by the Faculty.

Resolutions of the Faculty of Engineering relating to the specialisation of the degreesin Civil Engineering (except Project Engineering M anagement): Degree eligibility

Candidates for the degree of Bachelor of Engineering in Civil Engineering are expected to complete al the core units for the study in the above specialisation requirements (144
credit points). They are also required to gain at |east 18 credit points from the 3rd year elective units of study listed below, and 18 credit points from fourth year units of study. The
remaining 12 credit points can be obtained from any of the listed elective units or from units of study in other Faculties subject to approval from the Head of Civil Engineering.

Candidates commencing one of the combined degree options from 2001 onwards (that is, Bachelor of Engineering in Civil Engineering with either a Bachelor of Arts, Bachelor of
Science, Bachelor of Medical Science, Bachelor of Laws or Bachelor of Commerce) are required to complete all of the core units of study listed above (144 credit points), Thistotal
of 144 credit points (plus 12 credit points of electives from the list of electives below for combined degrees with Bachelor of Arts) is only sufficient to be awvarded a Bachelor of
Engineering in Civil Engineering as part of an approved combined degree program. The remaining credit points for the combined degree will be taken in the appropriate Faculty
(Arts, Science, Law or Economics) and candidates should refer to the Joint Resolutions of the Faculty of Engineering and the relevant faculty requirements.

Candidates taking a combined degree with Science or Medical Science may count the Science subjects in the Civil Engineering core to their 96 credits points of Science subjects.
Electives from the list below should be taken to complete 144 credit points of Engineering subjects.

Note: Most Mathematics, Chemistry, Physics and Computer Science units of study offered by the Faculty of Science can be replaced by an equivalent advanced level units of study
subject to prerequisite conditions (as required by the Faculty of Science) being met.

Students considering doing advanced options should seek advice from the relevant department before enrolling.

Acceptable alternative units of study

The Faculty has prescribed the following acceptable alternatives to core units of study listed in in the above specialisation requirements:

GEOL 1501 Engineering Geology 1 (6cps) - acceptable aternative: GEOL 1001 and GEOL 1002

ENGG 1802 Engineering Mechanics (6cps) - acceptable alternative: PHY S 1001 and PHY S 1003

Recommended elective units of study:

Second Year
CIVL 2511 Instrumentation & Measurement |6 A Structural Mechanics (CIVL Semester 2
2201), Engineering Mechanics
(ENGG1802)
Third Year
CIVL 3235 Structural Analysis 6 A CIVL 2201 Structural Mechan- | Semester 2
ics, CIVL 2230 Introduction to
Civil Engineering Design,
MATH2002 Matrix Applications
and MATH2005 Fourier Seriesand
Differential Equations.
CIVL 3411 Foundation Engineering 6 A CIVL 2410 Soil Mechanics Semester 2
CIVL 3613 Coastal Engineering 6 A CIVL 2611 Fluid Mechanics Semester 2
CIVL3612 Environmental and
Fluids Engineering
CIVL 3805 Project Scope, Time and Cost 6 Semester 2
Management
Fourth Year
CIVL 4412 Geotechnical Engineering 6 A Soil Mechanics CIVL 2410 Semester 1
CIVL 4414 Finite Element Analysis 6 P Engineering Mechanics, Structur- | Semester 1
al Mechanics
CIVL 4242 Bridge Engineering 6 A CIVL3206 Steel Structures1 | Semester 1
CIVL3205 Concrete Structures 1
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CIVL 4614 Hydrology and Wind Engineering A CIVL 2611 Fluid Mechanics; | Semester 1
CIVL 3612 Fluids and Environ-
mental Engineering; CIVL 2230
Introduction to Structural Concepts
and Design; CIVL3235 Structural
Anaysis
CIVL 4615 Water Resources Engineering A CIVL 2611 Fluid Mechanics, | Semester 1
CIVL 3612 Fluids and Environ-
mental Engineering
CIVL 4814 Project Planning and Tendering A CIVL 2810 Engineering Construc- | Semester 1
tion and Surveying
CIVL 4240 Concrete Structures 2 A statics; structural mechanics; Semester 2
structural concepts; structural ana-
lysis, basic reinforced concrete be-
haviour and design
P CIVL3205 Concrete Structures
1
CIVL 4241 Steel Structures 2 A CIVL2201 Structural Mechanics, | Semester 2
CIVL3235 Structural Analysis,
CIVL3206 Steel Structures 1
CIVL 4413 Environmental Geotechnics A Soil Mechanics CIVL 2410, Semester 2
Foundation Engineering CIVL3411
CIVL 4815 Project Formulation A MATH 2052: MATH Semester 2
2005:CIVL3812 and CIVL3805
CIVL 3813 Contracts Formulation and Manage- A CIVL 3805 Project Scope, Cost | Semester 2
ment & Time Management
CIVL 4810 Project Quality Risk and Procure- | 6 Semester 2
ment Mgt
Notes
1. Choice of electives as shown in the above table will depend upon subject availability, timetabling and prerequisite conditions.
2. For the BE (Civil) degree students must take at | east 18 elective credit points of study from the recommended Third Year level and 18 elective credit points from the recommended
Fourth Year electives. The remaining 12 credit points can be obtained from any of the listed elective units or from units of study in other Faculties subject to approval from the Head
of Civil Engineering.
3.. CIVL 4021 may be completed in the February semester with written approval from the Head of Civil Engineering.
4. To meet specialization requirements students must enrol in at least 3 electives from the relevant stream listed below and undertake athesisin arelated topic. Students may enroll
in amaximum of 4 electives from the Constructions Engineering and Management stream.
Construction Engineering and Management Stream: : CIVL 4815, CIVL 4814, CIVL 3813, CIVL 3805, CIVL 4810
Structural Engineering Stream: : CIVL 3235, CIVL 4240, CIVL 4241, CIVL 4242
Environmental Stream: : CIVL 3613, CIVL 4413, CIVL 4614, CIVL 4615
Geotechnical Engineering Stream: CIVL 3411, CIVL 4413, CIVL 4412, CIVL 4414
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Project Engineering and Management

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition
Candidates for the degree of Bachelor of Engineering in Project Engineering and Management (Civil) are required to gain credit for the core units of study set out below. Any addi-
tional credit necessary to satisfy the degree requirement of not less than 192 credit points shall be gained by completing additional elective units of study, as recommended by the
Department (as set out below).
Coreunits of study
First Year
MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.
MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012
MATH 1003 Integral Calculusand Modelling |3 A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907
MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)
ACCT 1003 Financial Accounting Concepts |6 N Terminating unit. Cannot be Semester 1
counted with ACCT1001 and
ACCT1002.
ACCT 1004 Management Accounting Concepts | 6 N Terminating unit. Cannot be Semester 2
counted with ACCT1001 and
ACCT1002.
ENGG 1800 Introduction to Engineering Discip- | 6 NB: Flexiblefirst year core unit of | Semester 1
lines study.
ENGG 1802 Engineering Mechanics 6 Semester 2
ENGG 1803 Professional Engineering 1 6 Semester 1, Semester 2
CHEM 1101 Chemistry 1A 6 A HSC Chemistry and Mathematics| Summer, Semester 1, Semester 2
C Recommended concurrent units
of study: 6 credit points of Junior
Mathematics
N CHEM (1001 or 1901 or 1903
or 1905 or 1906 or 1909)
Second Year
MATH 2061 Linear Mathematics and Vector 6 P MATH (1001 or 1901 or 1906) | Semester 1
Calculus and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)
CIVL 2201 Structural Mechanics 6 A ENGG1802 Engineering Mech- | Semester 1
anics
CIVL 2810 Engineering Construction and Sur- | 6 A MATH1001, MATH1002, Semester 1
veying MATH1003, MATH1005
CIVL 2230 Intro to Structural Conceptsand |6 A ENGG1802 Engineering Mech- | Semester 2
Design anics, CIVL2110 Materials
CIVL2201 Structural Mechanics
CIVL 2410 Soil Mechanics 6 A CIVL 2201 Structural Mechanics | Semester 2
CIVL 2611 Fluid Mechanics 6 A MATH1001, MATH1002, Semester 2
MATH1003, MATH1005
CIVL 3805 Project Scope, Time and Cost 6 Semester 2
Management
ENGG 1801 Engineering Computing 6 N MECH1800 Computational En- [ Semester 1
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DECO1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundationsof In-
formation Technology, COSC1001
Computationa Science in Matlab,
COSC1002 Computational Science
inC
Third Year
CIVL 3010 Engineering and Society 6 A Professional Engineering Semester 1
ENGG1803
CIVL 2110 Materials 6 A CHEM1001, ENGG1802 Semester 1
CIVL 3812 Project Appraisal 6 N CIVL 4803 Engineering Manage- | Semester 1
ment
CIVL 3813 Contracts Formulation and Manage- | 6 A CIVL 3805 Project Scope, Cost | Semester 2
ment & Time Management
CIVL 4810 Project Quality Risk and Procure- |6 Semester 2
ment Mgt
Fourth Year
CIVL 4020 Thesis1 6 P 30 credit points of Senior units | Semester 1, Semester 2
of study
NB: Department permission re-
quired for enrolment.
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CIVL 4021 Thesis2 6 P 30 credit points of Senior units | Semester 2, Semester 1
of study and successful completion
of Thesis- Part 1 (unless concur-
rent enrolment in Thesis - Part 1
approved by HOD)

NB: Department permission re-
quired for enrolment.

CIVL 4811 Engineering Design and Construc- | 6 A Engineering Construction and | Semester 1
tion Survey (CIVL2810)

CIVL 4815 Project Formulation 6 A MATH 2052: MATH Semester 2
2005:CIVL3812 and CIVL 3805

CIVL 4814 Project Planning and Tendering | 6 A CIVL 2810 Engineering Construc- | Semester 1
tion and Surveying

CIVL 4008 Practical Experience 0 P 28 credit points of Senior courses | Semester 1

Note

1. For core units of study offered by other than the Faculty of Engineering, any assumed knowledge, prerequisite and corequisite requirements will be as prescribed by the faculty.

Resolutions of the Faculty of Engineering relating to specialisation in Project Engineering and Management (Civil): Degree dligibility

Candidates for the degree of Bachelor of Engineering in Project Engineering and Management (Civil) are expected to complete al the core units for study (156 credit points). They
are also required to gain at least 24 credit points from the third and fourth year table of electives listed below. The remaining 12 credit points required for the degree can be obtained
from thelist of electives below or from other units of study offered by the University of Sydney subject to approval by the Head of Civil Engineering.

Candidates commencing a combined degree program that is a Bachelor of Engineering in Project Engineering and Management (Civil) with Bachelor of Commerce are required to
complete all of the core units of study in the above specialisation requirements except for ACCT 1003, ACCT 1004, which are not required, therefore only 144 credit points are
needed. Thistotal of 144 credit pointsis only sufficient to be awarded a Bachelor of Engineering in Project Engineering and Management (Civil) as part of an approved combined
degree program. The remaining 96 credit points for the combined degree will be taken in the Faculty of Economics and Business candidates should refer to the Joint Resolutions
of the Faculty of Engineering and the Faculty of Economics and Business.

Candidates commencing a combined degree program that is a Bachelor of Engineering in Project Engineering and Management (Civil) with Bachelor of Arts, Bachelor of Science,
or Bachelor of Medical Science are required to complete all of the core units of study in the above specialisation requirements. This remaining 84 credit points should be taken from
the relevant faculty unit of study subject to the Joint Resolutions of the Faculty of Engineering and the relevant faculty.

Candidates commencing a combined degree program that is a Bachelor of Engineering in Project Engineering and Management (Civil) with Bachelor of Laws are required to
complete al of the core units of study in the above specialisation requirements except CIVL 3010 and ENGG 1803. The remaining 144 credit points for the combined degree will
be taken in the Faculty of Laws candidates should refer to the Joint Resolutions of the Faculty of Engineering and the Faculty of Laws.

Note: Most Mathematics, Chemistry, Physics and Computer Science units of study offered by the Faculty of Science can be replaced by an equivalent advanced level units of study
subject to prerequisite conditions (as required by the Faculty of Science) being met. Students considering doing advanced options should seek advice from the relevant department
before enrolling.

Acceptable aternative units of study

The Faculty has prescribed the following acceptable alternatives to core units of study listed in the above specialisation requirements:

Acceptable alternative.

GEOL 1501 Engineering Geology 1 (6cps) - acceptable alternative: GEOL 1001 and GEOL 1002.

ENGG 1802 Engineering Mechanics (6cps) - acceptable alternative: PHY S 1001 and PHY S 1003

Recommended elective units of study for the BE Project Engineering and M anagement (Civil)

Third Year

CIVL 3205 Concrete Structures 1 6 A CIVL2110 Materials, CIVL2201 | Semester 1
Structural Mechanism CIVL2230
Introduction to Civil Engineering

Design
N CIVL3225, CIVL3226

CIVL 3612 Environmental and Fluids Engineer- | 6 A CIVL 2611 Fluid Mechanics | Semester 1
ing

CIVL 3206 Steel Structures 1 6 A CIVL2110 Materials, CIVL2201 | Semester 2
Structural Mechanics, CIVL2230
Introduction to Civil Engineering
Design

N CIVL3227

CIVL 3235 Structura Analysis 6 A CIVL 2201 Structural Mechan- | Semester 2
ics, CIVL 2230 Introduction to
Civil Engineering Design,
MATH2002 Matrix Applications
and MATH?2005 Fourier Seriesand
Differential Equations.

CIVL 3411 Foundation Engineering A CIVL 2410 Soil Mechanics Semester 2

[}

CIVL 3613 Coastal Engineering 6 A CIVL 2611 Fluid Mechanics Semester 2
CIVL3612 Environmental and
Fluids Engineering

CIVL 2511 Instrumentation & Measurement |6 A Structural Mechanics (CIVL Semester 2
2201), Engineering Mechanics
(ENGG1802)

Fourth Year

CIVL 4414 Finite Element Analysis 6 P Engineering Mechanics, Structur- | Semester 1
a Mechanics

CIVL 4242 Bridge Engineering 6 A CIVL3206 Steel Structures1 | Semester 1
CIVL3205 Concrete Structures 1

CIVL 4240 Concrete Structures 2 6 A statics; structural mechanics; Semester 2
structural concepts; structural ana-
lysis; basic reinforced concrete be-
haviour and design

P CIVL3205 Concrete Structures
1

CIVL 4241 Steel Structures 2 6 A CIVL2201 Structural Mechanics, | Semester 2
CIVL3235 Structural Analysis,
CIVL3206 Steel Structures 1

CIVL 4413 Environmental Geotechnics 6 A Soil Mechanics CIVL 2410, Semester 2
Foundation Engineering CIVL3411
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CIVL 4412 Geotechnical Engineering A Soil Mechanics CIVL 2410 Semester 1

o

o

A CIVL 2611 Fluid Mechanics, | Semester 1
CIVL 3612 Fluids and Environ-
mental Engineering

CIVL 4615 Water Resources Engineering

CIVL 4903 Civil Engineering Design 6 A CIVL 3225 or CIVL3223 Con- | Semester 2
crete Structures-- Behaviour, CIVL
3226 or CIVL3224 Concrete
Structures -- Design and CIVL
3227 or CIVL 3206 Stedl Structures
1.

o

A CIVL 2611 Fluid Mechanics; | Semester 1
CIVL 3612 Fluids and Environ-
menta Engineering; CIVL 2230
Introduction to Structural Concepts
and Design; CIVL 3235 Structural
Analysis

CIVL 4614 Hydrology and Wind Engineering

Notes

1. Choice of electives as shown in the above table will depend upon subject availability, timetabling and prerequisite conditions.

2. For the BE Project Engineering and Management (Civil) degree, students must take at least 24 elective credit points at third and fourth year level. The remaining 12 credit points
required for the degree can be obtained from the list of electives below or from other units of study offered by the University of Sydney subject to approval by the Head of Civil
Engineering.

3. CIVL 4021 may be completed in Semester 1 with written approval from the Head of Civil Engineering.

4. At least one of CIVL 3205 and CIVL 3612 must be taken.
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School of Electrical and Information Engineering

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

The School of Electrical and Information Engineering offers the following Bachelor of Engineering Degree specialisations:

» Computer

« eCommerce

« Electrical

« Software

» Telecommunications

« and combined degrees with Science, Commerce, Arts, Medical Science and Law.

Candidates for the degree of Bachelor of Engineering inComputer Engineering, Electronic Commerce, Electrical Engineering, Software En-
gineering and Telecommunications Engineering are required to gain credit for a prescribed number of credit points of core and recommended
units of study. The core units of study are set out in the tables bel ow pertaining to each specialisation. The recommended units of study are
as defined for each specialisation.

Note that not all recommended units of study shall be available each year.

The Mathematics, Physics and Information Technology units of study appearing in the tables can be replaced by equivalent advanced level
units of study (if available) subject to prerequisite conditions (as required by the Faculty of Science) being met.

Computer Engineering

Unit of Study CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

All candidates for the Bachelor of Engineering in Computer Engineering degree (including those enrolled in a combined degree) must satisfy the requirements described in the table
of core units of study.

Candidates will al'so need to choose a number of recommended units of study for Computer Engineering, which consist of:
* al level 3,4 and 5 ELEC and EBUS units which do not appear in the table of core units;

* ENGG 1804 Introduction to Engineering Disciplines B; and

* such other units of study as may be so designated by the Head of School.

Bachelor of Engineering in Computer Engineering

Candidates for the 4-year Bachelor of Engineering in Computer Engineering degree are required to complete atotal of not less than 192 credit pointsincluding at least 162 credit
points made up of units from the table of core units and recommended units of study. The additional 30 credit points may consist, in whole or in part, of free elective units of study
approved by the Head of School.

Bachelor of Engineering in Computer Engineering in a combined degree cour se

Candidates in the combined degree course of Bachelor of Engineering in Computer Engineering with the Bachelor of Science or Bachelor of Arts are required to complete at |east
156 credit points made up of units from the table of core units and recommended units of study.

Candidates in the combined degree course of Bachelor of Engineering in Computer Engineering with the Bachelor of Medical Science are required to complete at least 156 credit
points made up of units from the table of core units and recommended units of study, but may choose to replace up to 12 credit points of recommended units with CHEM 1101
Chemistry 1A and BIOL 1001 Concepts in Biology.

Candidates in the combined degree course of Bachelor of Engineering in Computer Engineering with the Bachelor of Commerce or Bachelor of Laws are required to complete at
least 144 credit points made up of units from the table of core units and recommended units of study.

Candidatesin all combined degree courses shall also satisfy such other requirements for the combined course as are prescribed in the joint resolutions of the Faculty of Engineering
and the second faculty concerned.

Computer Engineering core units of study

First year

ELEC 1103 Professional Electronic Engineering | 6 A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

ELEC 1601 Professional Computer Engineering | 6 N NETS2008 Computer System | Semester 1
Organisation, NETS2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

MATH 1003 Integral Calculus and Modelling |3 A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

PHYS 1001 Physics 1 (Regular) 6 A HSC Physics Semester 1
C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)

N PHY S (1002 or 1901)
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PHYS 1003

Physics 1 (Technological)

A HSC Physics or PHY'S (1001 or
1002 or 1901) or equivalent.

C Recommended: MATH
(1001/1901,1002/1902,
1003/1903). MATH 1005/1905
would also be useful.

N PHY S (1004 or 1902)

Semester 2

SOFT 1001

Software Development 1

N May not be counted with SOFT
1901 or COMP (1001 or 1901)

Summer, Semester 1, Semester 2

SOFT 1002

Software Development 2

P SOFT (1001 or 1901) or COMP
(1001 or 1901)

N May not be counted with SOFT
1902 or COMP (1002 or 1902)

Summer, Semester 1, Semester 2

Second year

ELEC 2103

Simulation & Numerical Solutions
in Eng.

[}

A 36 credit pointsincluding

EL EC1102 Foundationsof Electron-
ic Engineering or ELEC1103 Pro-
fessional Electronic Engineering.
N EL EC2102 Engineering Comput-
ing, COSC1001 Computational
Science in Matlab, COSC1901
Computational Sciencein Matlab
(Advanced).

Semester 1

ELEC 2104

Electronic Devices and Basic Cir-
cuits

o

A ELEC1102 Foundations of
Electronic Circuits or ELEC1103
Professiona Electronic Engineer-

ing.
N ELEC2401 Introductory Electron-
ics.

Semester 1

ELEC 2302

Signals and Systems

A MATH 1001 Differential Calcu-
lusand MATH 1002 Linear Al-
gebraand MATH 1003 Integral
Calculus and Modelling.

N ELEC2301 Signals & Systems,
MATH3019 Signal Processing,
MATH3919 Signal Processing
(Adv).

Semester 2

ELEC 2602

Digital System Design

A ELEC1101 Foundations of
Computer Systems or ELEC1601
Professional Computer Engineer-

ing.
N ELEC3601 Digital Systems
Design, ELEC3608 Digita Systems
Design.

Semester 2

MATH 2061

Linear Mathematics and Vector
Caculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

PHYS 2213

Physics 2EE

A MATH (1001/1901 and
1002/1902 and 1003/1903). MATH
(1005/1905) would also be useful
P PHY S (1001 or 1901) and PHY S
(1003 or 1902)

N PHY S (2203 or 2001 or 2901 or
2011 or 2911 or 2002 or 2902 or
2012 or 2912)

Semester 2

SOFT 2130

Software Construction 1

P SOFT (1002 or 1902) or COMP
(1002 or 1902)

N COMP (2004 or 2904) or SOFT
(2001 or 2004 or 2830).

Semester 2

Third year

ELEC 3506

Data Comunications and the Inter-
net

(o2}

A (SOFT2004 Software Develop-
ment Methods 1 or COM P2004
Programming Practice or
SOFT2130 Software Construction.
N NETS2150 Fundamental s of
Networking, NETS2009 Network
Organisation, NETS2909 Network
Organisation (Adv), NETS3007
Network Protocols, NETS3907
Network Protocols (Advanced),
EL EC3504 Data Communications
and the Internet, ELEC4501 Data
Communication Networks.

Semester 2

ELEC 3607

Embedded Computing

A ELEC1101 Foundations of
Computer Systems or ELEC2602
Digital System Design.

N ELEC2601 Microcomputer Sys-
tems.

Semester 2

At least 3 of the following 7 units of study:

ELEC 3104

Engineering Electromagnetics

A PHY S2213 Physics 2EE (or
PHY S2203 Physics 2EE) and
MATH2061 Linear Algebraand
Vector Calculus (or MATH2001
Vector Calculus and Complex
Variables) and ELEC1103 Profes-
sional Electronic Engineering (or
EL EC1102 Foundationsof Electron-
ic Circuits).

N ELEC3102 Engineering Electro-
magnetics.

Semester 1
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ELEC 3304

Control

A ELEC2301 Signalsand Systems
or ELEC2302 Signalsand Systems.
N ELEC3302 Fundamentals of
Feedback Control, MECH3800
Systems Control, AMME3500
System Dynamics and Control,
CHNG3302 Process Control.

Semester 2

ELEC 3305

Digital Signal Processing

A ELEC2301 Signalsand Systems
or ELEC 2302 Signasand Sys-
tems.

N ELEC 3303 Digital Signal Pro-
cessing.

Semester 1

ELEC 3404

Electronic Circuit Design

A ELEC2401 Introductory Electron-
icsor ELEC2104 Electronic
Devices and Basic Circuits.

N ELEC3401 Electronic Devices
and Circuits.

Semester 1

ELEC 3605

Engineering Software Require-
ments

A SOFT2004 Software Develop-
ment Methods 1 or SOFT2130
Software Construction.

N ELEC4604 Engineering Soft-
ware Requirements.

Semester 1

ELEC 3702

Management for Engineers

A Nil.
N ELEC3701 Management for En-
gineers.

Semester 1

NETS 3009

Operating Systems

P [NETS (2008 or 2908) or ELEC
(1601 or 2601)] and [SOFT (2004
or 2904) or COMP (2004 or 2904)]
and SOFT (2001 or 2901).

N NETS3909 or COMP (3009 or
3909)

Semester 2

Fourth year

ELEC 4605

Computer Engineering

A (ELEC2601 Microprocessor
Systems or ELEC3607 Embedded
Computing) and (ELEC2602 Digit-
al System Design or ELEC3601
Digital Systems Design or
ELEC3608 Digital Systems
Design).

N ELEC4601 Computer Design.

Semester 1

ELEC 4702

Practical Experience

P 36 credit points of 3rd or 4th year
units of study.

Semester 1, Semester 2

ELEC 4707

Engineering Project

12

P 36 credit points of 3rd and 4th
year units of study.

N ELECA4705 Interdisciplinary
Project, ELEC4703 Thesis.

NB: Department permission re-
quired for enrolment.

Semester 2, Semester 1

Notes:

1. The Mathematics, Physics and Information Technology units of study offered by the Faculty of Science may be replaced by equivaent advanced level units of study (if available)
subject to prerequisite conditions being met.

2. Candidates for the BE/BMedSc in the combined degree course shall replace ELEC 4707 Engineering Project with ELEC 4705 Interdisciplinary Project.
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Electronic Commerce

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-

quisites N: Prohibition

All candidates for the Bachelor of Engineering in Electronic Commerce degree (including those enrolled in acombined degree) must satisfy the requirements described in the table
of core units of study.

Candidates will also need to choose a number of recommended units of study for Electronic Commerce Engineering, which consist of:

* al level 3, 4 and 5 ELEC and EBUS units which do not appear in the table of core units;
* al level 3 COMP, INFO, ISYS, MULT, NETS and SOFT units of study listed in the Faculty of Science handbook;
* al INFS units listed in the Faculty of Economics and Business handbook;

* ENGG 1804 Introduction to Engineering Disciplines B;

* the units of study listed in the table of additional Electronic Commerce recommended units of study; and
* such other units of study as may be so designated by the Head of School.
Bachelor of Engineering in Electronic Commerce

Candidates for the 4-year Bachelor of Engineering in Electronic Commerce degree are required to complete atotal of not less than 192 credit pointsincluding at least 162 credit
points made up of units from the table of core units and recommended units of study. The additional 30 credit points may consist, in whole or in part, of free elective units of study
approved by the Head of School.

Bachelor of Engineering in Electronic Commerce combined with Bachelor of Commerce

Candidates in the combined degree course of Bachelor of Engineering in Electronic Commerce with the Bachelor of Commerce are required to complete at least 144 credit points
made up of units from the table of core units and recommended units of study.

Candidates shall also satisfy such other requirements as are prescribed in the joint resolutions of the Faculty of Engineering and the Faculty of Economics and Business.

Electronic Commer ce core units of study

First year
ACCT 1003 Financial Accounting Concepts

o

N Terminating unit. Cannot be Semester 1
counted with ACCT1001 and
ACCT1002.

o

ACCT 1004 Management Accounting Concepts N Terminating unit. Cannot be Semester 2
counted with ACCT1001 and

ACCT1002.

A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

N NETS2008 Computer System | Semester 1
Organisation, NET S2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

ELEC 1103 Professional Electronic Engineering

o

ELEC 1601 Professional Computer Engineering

[}

MATH 1001 Differential Calculus 3

MATH 1002 Linear Algebra 3

MATH 1003 Integral Calculus and Modelling

w

MATH 1005 Statistics 3 Summer, Semester 2

MKTG 1001

Marketing Principles

N MKTG2001

Summer, Semester 1, Semester 2

SOFT 1001

Software Development 1

N May not be counted with SOFT
1901 or COMP (1001 or 1901)

Summer, Semester 1, Semester 2

SOFT 1002

Software Development 2

P SOFT (1001 or 1901) or COMP
(1001 or 1901)

N May not be counted with SOFT
1902 or COMP (1002 or 1902)

Summer, Semester 1, Semester 2

Second year

CLAW 2006

Legal Issues for eeCommerce

[ee]

P 48 credit points

Semester 1, Semester 2

ELEC 2103

Simulation & Numerical Solutions
in Eng.

o

A 36 credit points including

EL EC1102 Foundationsof Electron-
ic Engineering or ELEC1103 Pro-
fessional Electronic Engineering.
N ELEC2102 Engineering Comput-
ing, COSC1001 Computational
Science in Matlab, COSC1901
Computational Sciencein Matlab
(Advanced).

Semester 1

INFO 2110

Systems Analysis and Modelling

[}

A Simple data modelling and
simple SQL knowledge covered at
1SY S1003 or INFO1000 level

P 1SY S1003 or INFS1000 or SOFT
(1001 or 1901) or COMP (1001 or
1901) or INFO1000 or INFO1003
or 6 credit points of COSC

N INFO (2000 or 2810 or 2900)

Semester 1
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INFO 2120

Database Systems 1

A Basics of datamodeling, experi-
ence working with information
technology tools

P1SY S1003 or INFS1000 or SOFT
(10010r 1901) or COMP (1001 or
1901) or INFO1000 or INFO1003
or 6 credit points of COSC

N INFO (2005 or 2820 or 2905).

Semester 2

SOFT 2130

Software Construction 1

P SOFT (1002 or 1902) or COMP
(1002 or 1902)

N COMP (2004 or 2904) or SOFT
(2001 or 2004 or 2830).

Semester 2

Third year

EBUS 3003

e-Business System Design

A SOFT1002 Software Develop-
ment 2 and (ISY S 1003 Founda-
tions of Information Technology or
ELEC1601 Professional Computer
Engineering or ELEC1101 Founda
tions of Computer Systems).

N EBUS3001 Introduction to e-
Commerce Systems

Semester 1

EBUS 3004

e-Business Programming

A EBUS3001 Introduction to e-
Commerce Systems or EBUS3003
e-Business System Design.

N EBUS3002 e-Commerce Web-
site Programming.

Semester 2

ELEC 3506

Data Comunications and the Inter-
net

A (SOFT2004 Software Develop-
ment Methods 1 or COMP2004
Programming Practice or

SOFT 2130 Software Construction.
N NETS2150 Fundamentals of
Networking, NETS2009 Network
Organisation, NETS2909 Network
Organisation (Adv), NETS3007
Network Protocols, NETS3907
Network Protocols (Advanced),
ELEC3504 Data Communications
and the Internet, ELEC4501 Data
Communication Networks.

Semester 2

ELEC 3605

Engineering Software Require-
ments

A SOFT2004 Software Develop-
ment Methods 1 or SOFT2130
Software Construction.

N ELEC4604 Engineering Soft-
ware Requirements.

Semester 1

MKTG 3010

Electronic Marketing

P MKTG1001 or MKTG2001

Semester 2

Fourth year

EBUS 4001

e-Business Engineering

A EBUS3002 e-Commerce Web-
site Programming or EBUS3004 e-
Business Programming.

N EBUS5001 e-CommerceApplic-
ation Programming.

Semester 1

ELEC 4702

Practical Experience

P 36 credit points of 3rd or 4th year
units of study.

Semester 1, Semester 2

ELEC 4707

Engineering Project

12

P 36 credit points of 3rd and 4th
year units of study.

N ELECA4705 Interdisciplinary
Project, ELEC4703 Thesis.

NB: Department permission re-
quired for enrolment.

Semester 2, Semester 1

Additional Electronic Commerce recommended units of study:

ECMT 1020

Business and Economic Statistics
B

C ECMT1010

N ECMT1021, 1022 and 1023
NB: Other than in exceptional cir-
cumstances, it is strongly recom-
mended that students do not under-
take Businessand Economic Statist-
ics B before attempting Business
and Economic StatisticsA.

Summer, Semester 2

ECON 1001

Introductory Microeconomics

A Mathematics

Semester 1, Summer

ECON 1002

Introductory Macroeconomics

o

A Mathematics

Summer, Semester 2

PHYS 1001

Physics 1 (Regular)

o

A HSC Physics

C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)

N PHY S (1002 or 1901)

Semester 1

PHY S 1003

Physics 1 (Technological)

A HSC Physics or PHY'S (1001 or
1002 or 1901) or equivalent.

C Recommended: MATH
(1001/1901,1002/1902,
1003/1903). MATH 1005/1905
would also be useful.

N PHY S (1004 or 1902)

Semester 2

MATH 3925

Public Key Cryptography (Ad-
vanced)

P 12 credit points from Intermedi-
ate or senior mathematics. Strongly
recommend MATH 3902.

Semester 2

The Mathematics, Physics and Information Technology units of study offered by the Faculty of Science may be replaced by equivalent advanced level units of study (if available)
subject to prerequisite conditions being met.
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Electrical Engineering

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

All candidates for the Bachelor of Engineering in Electrical Engineering degree (including those enrolled in acombined degree) must satisfy the requirements described in the table
of core units of study.

Candidates will also need to choose a number of recommended units of study for Electrical Engineering, which consist of:
* al level 3, 4 and 5 ELEC and EBUS units which do not appear in the table of core units;

* ENGG 1804 Introduction to Engineering Disciplines B; and

* such other units of study as may be so designated by the Head of School.

Bachelor of Engineeringin Electrical Engineering

Candidates for the 4-year Bachelor of Engineering in Electrical Engineering degree are required to complete atotal of not less than 192 credit pointsincluding at least 162 credit
points made up of units from the table of core units and recommended units of study. The additional 30 credit points may consist, in whole or in part, of free elective units of study
approved by the Head of School.

Bachelor of Engineeringin Electrical Engineering in a combined degree course

Candidates in the combined degree course of Bachelor of Engineering in Electrical Engineering with the Bachelor of Science or Bachelor of Arts are required to complete at least
156 credit points made up of units from the table of core units and recommended units of study.

Candidates in the combined degree course of Bachelor of Engineering in Electrical Engineering with the Bachelor of Medical Science are required to complete at least 156 credit
points made up of units from the table of core units and recommended units of study, but may choose to replace up to 12 credit points of recommended units with CHEM 1101
Chemistry 1A and BIOL 1001 Conceptsin Biology.

Candidates in the combined degree course of Bachelor of Engineering in Electrical Engineering with the Bachelor of Commerce or Bachelor of Laws are required to complete at
least 144 credit points made up of units from the table of core units and recommended units of study.

Candidatesin all combined degree courses shall also satisfy such other requirements for the combined course as are prescribed in the joint resol utions of the Faculty of Engineering
and the second faculty concerned.

Electrical Engineering core units of study

First year
ELEC 1103 Professional Electronic Engineering

o

A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

N NETS2008 Computer System | Semester 1
Organisation, NETS2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Stetistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

PHY S 1001 Physics 1 (Regular) 6 A HSC Physics Semester 1
C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)

N PHY S (1002 or 1901)

PHY S 1003 Physics 1 (Technological) 6 A HSC Physics or PHY'S (1001 or | Semester 2
1002 or 1901) or equivalent.

C Recommended: MATH
(1001/1901,1002/1902,
1003/1903). MATH 1005/1905
would also be useful.

N PHY S (1004 or 1902)

SOFT 1001 Software Development 1 6 N May not be counted with SOFT | Summer, Semester 1, Semester 2
1901 or COMP (1001 or 1901)

SOFT 1002 Software Development 2 6 P SOFT (1001 or 1901) or COMP | Summer, Semester 1, Semester 2
(1001 or 1901)

N May not be counted with SOFT
1902 or COMP (1002 or 1902)

ELEC 1601 Professional Computer Engineering

o

MATH 1003 Integral Calculus and Modelling

w

Second year

ELEC 2103 Simulation & Numerical Solutions A 36 credit pointsincluding Semester 1
in Eng. EL EC1102 Foundationsof Electron-
ic Engineering or ELEC1103 Pro-
fessional Electronic Engineering.
N ELEC2102 Engineering Comput-
ing, COSC1001 Computational
Science in Matlab, COSC1901
Computational Sciencein Matlab
(Advanced).

ELEC 2104 Electronic Devices and Basic Cir- A ELEC1102 Foundations of Semester 1
cuits Electronic Circuits or ELEC1103
Professional Electronic Engineer-

o

o

ing.
N ELEC2401 Introductory Electron-
ics.
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ELEC 2302

Signals and Systems

A MATH 1001 Differential Calcu-
lusand MATH 1002 Linear Al-
gebraand MATH 1003 Integral
Calculus and Modelling.

N ELEC2301 Signals & Systems,
MATH3019 Signal Processing,
MATH3919 Signal Processing
(Adv).

Semester 2

ELEC 2602

Digita System Design

A ELEC1101 Foundations of
Computer Systems or ELEC1601
Professional Computer Engineer-

ing.
N ELEC3601 Digital Systems
Design, EL EC3608 Digital Systems
Design.

Semester 2

MATH 2061

Linear Mathematics and Vector
Calculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

PHYS 2213

Physics 2EE

A MATH (1001/1901 and
1002/1902 and 1003/1903). MATH
(1005/1905) would also be useful
PPHY S (1001 or 1901) and PHY S
(1003 or 1902)

N PHY S (2203 or 2001 or 2901 or
2011 or 2911 or 2002 or 2902 or
2012 or 2912)

Semester 2

SOFT 2130

Software Construction 1

P SOFT (1002 or 1902) or COMP
(1002 or 1902)

N COMP (2004 or 2904) or SOFT
(2001 or 2004 or 2830).

Semester 2

Third year

At least 5 of the following 8 units of study:

ELEC 3104

Engineering Electromagnetics

A PHY S2213 Physics 2EE (or
PHY S2203 Physics 2EE) and
MATH?2061 Linear Algebra and
Vector Calculus (or MATH2001
Vector Calculus and Complex
Variables) and ELEC1103 Profes-
sional Electronic Engineering (or
EL EC1102 Foundationsof Electron-
ic Circuits).

N ELEC3102 Engineering Electro-
magnetics.

Semester 1

ELEC 3203

Power Engineering

A ELEC?2101 Circuit Analysis or
ELEC?2104 Electronics and Basic
Circuits.

N ELEC3201 Electrical Energy
Systems.

Semester 2

ELEC 3304

Control

A ELEC2301 Signalsand Systems
or ELEC2302 Signalsand Systems.
N ELEC3302 Fundamentals of
Feedback Control, MECH3800
Systems Control, AMME3500
System Dynamics and Control,
CHNG3302 Process Control.

Semester 2

ELEC 3305

Digital Signal Processing

A ELEC2301 Signalsand Systems
or ELEC 2302 Signals and Sys-
tems.

N ELEC 3303 Digital Signal Pro-
cessing.

Semester 1

ELEC 3404

Electronic Circuit Design

A ELEC2401 Introductory Electron-
icsor ELEC2104 Electronic
Devices and Basic Circuits.

N ELEC3401 Electronic Devices
and Circuits.

Semester 1

ELEC 3505

Communications

A ELEC2301 Signalsand Systems
or ELEC2302 Signalsand Systems.
N ELEC3503 Introduction to Digit-
a Communications.

Semester 1

ELEC 3607

Embedded Computing

A ELEC1101 Foundations of
Computer Systems or ELEC2602
Digital System Design.

N ELEC2601 Microcomputer Sys-
tems.

Semester 2

ELEC 3702

Management for Engineers

A Nil.
N ELEC3701 Management for En-
gineers.

Semester 1

Fourth year

ELEC 4702

Practical Experience

P 36 credit points of 3rd or 4th year
units of study.

Semester 1, Semester 2

ELEC 4707

Engineering Project

12

P 36 credit points of 3rd and 4th
year units of study.

N ELECA4705 Interdisciplinary
Project, ELEC4703 Thesis.

NB: Department permission re-
quired for enrolment.

Semester 2, Semester 1

Notes:

1. The Mathematics, Physics and Information Technology units of study offered by the Faculty of Science may be replaced by equivaent advanced level units of study (if available)
subject to prerequisite conditions being met.
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| 2. Candidates for the BE/BMedSc in the combined degree course shall replace ELEC 4707 Engineering Project with ELEC 4705 Interdisciplinary Project.

Software Engineering

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

All candidates for the Bachelor of Engineering degree in Software Engineering (including those enrolled in a combined degree) must satisfy the requirements described in the table
of core units of study.

Candidates will also need to choose a number of recommended units of study for Software Engineering, which consist of:
* al level 3,4 and 5 ELEC and EBUS units which do not appear in the table of core units;

* al level 3and 4 COMP, INFO, ISYS, MULT, NETS and SOFT units of study listed in the Faculty of Science handbook;
* ENGG 1804 Introduction to Engineering Disciplines B; and

* such other units of study as may be so designated by the Head of School.

Bachelor of Engineering in Software Engineering

Candidates for the 4-year Bachelor of Engineering in Software Engineering degree are required to complete atotal of not less than 192 credit pointsincluding at least 162 credit
points made up of units from the table of core units and recommended units of study. The additional 30 credit points may consist, in whole or in part, of free elective units of study
approved by the Head of School.

Bachelor of Engineering in Software Engineering in a combined degree course

Candidates in the combined degree course of Bachelor of Engineering in Software Engineering with the Bachelor of Science or Bachelor of Arts are required to complete at least
156 credit points made up of units from the table of core units and recommended units of study.

Candidates in the combined degree course of Bachelor of Engineering in Software Engineering with the Bachelor of Medica Science are required to complete at least 156 credit
points made up of units from the table of core units and recommended units of study, but may choose to replace up to 12 credit points of recommended units with CHEM 1101
Chemistry 1A and BIOL 1001 Conceptsin Biology.

Candidates in the combined degree course of Bachelor of Engineering in Software Engineering with the Bachelor of Commerce or Bachelor of Laws are required to complete at
least 144 credit points made up of units from the table of core units and recommended units of study.

Candidatesin all combined degree courses shall also satisfy such other requirements for the combined course as are prescribed in the joint resol utions of the Faculty of Engineering
and the second faculty concerned.

Softwar e Engineering core units of study

First year
ELEC 1103 Professional Electronic Engineering

o

A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

N NETS2008 Computer System | Semester 1
Organisation, NETS2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012

A HSC Mathematics Extension 2 | Summer, Semester 2
or MATH 1001
N MATH 1013 or 1903 or 1907

MATH 1005 Statistics 3 A HSC Mathematics Summer, Semester 2
N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

PHYS 1001 Physics 1 (Regular) 6 A HSC Physics Semester 1
C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)

N PHY S (1002 or 1901)

PHY S 1003 Physics 1 (Technological) 6 A HSC Physics or PHY S (1001 or | Semester 2
1002 or 1901) or equivalent.

C Recommended: MATH
(1001/1901,1002/1902,
1003/1903). MATH 1005/1905
would also be useful.

N PHY S (1004 or 1902)

SOFT 1001 Software Development 1 6 N May not be counted with SOFT | Summer, Semester 1, Semester 2
1901 or COMP (1001 or 1901)

SOFT 1002 Software Development 2 6 P SOFT (1001 or 1901) or COMP | Summer, Semester 1, Semester 2
(1001 or 1901)

N May not be counted with SOFT
1902 or COMP (1002 or 1902)

ELEC 1601 Professional Computer Engineering

o

w

MATH 1003 Integral Calculus and Modelling

Second year

ELEC 2103 Simulation & Numerical Solutions A 36 credit pointsincluding Semester 1
in Eng. EL EC1102 Foundationsof Electron-
ic Engineering or ELEC1103 Pro-
fessional Electronic Engineering.
N ELEC2102 Engineering Comput-
ing, COSC1001 Computational
Science in Matlab, COSC1901
Computational Sciencein Matlab
(Advanced).

o
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INFO 2110

Systems Analysis and Modelling

A Simple data modelling and
simple SQL knowledge covered at
1SY S1003 or INFO1000 level
P1SY S1003 or INFS1000 or SOFT
(1001 or 1901) or COMP (1001 or
1901) or INFO1000 or INFO1003
or 6 credit points of COSC

N INFO (2000 or 2810 or 2900)

Semester 1

INFO 2120

Database Systems 1

A Basics of datamodeling, experi-
ence working with information
technology tools

P ISY S1003 or INFS1000 or SOFT
(1001or 1901) or COMP (1001 or
1901) or INFO1000 or INFO1003
or 6 credit points of COSC

N INFO (2005 or 2820 or 2905).

Semester 2

MATH 2061

Linear Mathematics and Vector
Calculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

SOFT 2130

Software Construction 1

P SOFT (1002 or 1902) or COMP
(1002 or 1902)

N COMP (2004 or 2904) or SOFT
(2001 or 2004 or 2830).

Semester 2

At least 1 of the following 2 units of study:

ELEC 2302

Signals and Systems

A MATH 1001 Differential Calcu-
lus and MATH 1002 Linear Al-
gebraand MATH 1003 Integral
Calculus and Modelling.

N ELEC2301 Signals & Systems,
MATH3019 Signal Processing,
MATH3919 Signal Processing
(Adv).

Semester 2

ELEC 2602

Digital System Design

A ELEC1101 Foundations of
Computer Systems or ELEC1601
Professional Computer Engineer-
ing.

N ELEC3601 Digital Systems
Design, ELEC3608 Digita Systems
Design.

Semester 2

Third year

ELEC 3605

Engineering Software Require-
ments

A SOFT2004 Software Develop-
ment Methods 1 or SOFT2130
Software Construction.

N ELEC4604 Engineering Soft-
ware Requirements.

Semester 1

ELEC 3606

Software Project Management

A SOFT2004 Software Develop-
ment Methods 1 or SOFT2130
Software Construction.

N ELECA4704 Software Project
Management.

Semester 2

NETS 3009

Operating Systems

P [NETS (2008 or 2908) or ELEC
(1601 or 2601)] and [SOFT (2004
or 2904) or COMP (2004 or 2904)]
and SOFT (2001 or 2901).

N NETS3909 or COMP (3009 or
3909)

Semester 2

SOFT 3103

Software Validation and Verifica-
tion

P [SOFT (2004 or 2904) or COMP
(2004 or 2904)] and SOFT (2001
or 2901) and MATH (1005 or
1905)

N May not be counted with SOFT
3803

Semester 2

SOFT 3104

Software Development Methods 2

P [SOFT (2004 or 2904) or COMP
(2004 or 2904)] and SOFT (2001
or 2901)

N May not be counted with SOFT
3804 or COMP (3100 or 3800).

Semester 1

At least 2 of the following 7 units of study:

EBUS 3003

e-Business System Design

A SOFT1002 Software Develop-
ment 2 and (ISY S 1003 Founda-
tions of Information Technology or
ELEC1601 Professional Computer
Engineering or ELEC1101 Founda-
tions of Computer Systems).

N EBUS3001 Introduction to e-
Commerce Systems

Semester 1

EBUS 3004

e-Business Programming

A EBUS3001 Introduction to e
Commerce Systems or EBUS3003
e-Business System Design.

N EBUS3002 e-Commerce Web-
site Programming.

Semester 2

ELEC 3304

Control

A ELEC2301 Signalsand Systems
or ELEC2302 Signalsand Systems.
N ELEC3302 Fundamentals of
Feedback Control, MECH3800
Systems Control, AMME3500
System Dynamics and Control,
CHNG3302 Process Control.

Semester 2
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ELEC 3305 Digital Signal Processing 6 A ELEC2301 Signalsand Systems| Semester 1
or ELEC 2302 Signalsand Sys-
tems.

N ELEC 3303 Digital Signal Pro-
cessing.

ELEC 3506 Data Comunications and the Inter- A (SOFT2004 Software Develop- | Semester 2
net ment Methods 1 or COM P2004
Programming Practice or

SOFT 2130 Software Construction.
N NETS2150 Fundamentals of
Networking, NETS2009 Network
Organisation, NETS2909 Network
Organisation (Adv), NETS3007
Network Protocols, NETS3907
Network Protocols (Advanced),
ELEC3504 Data Communications
and the Internet, ELEC4501 Data
Communication Networks.

o

ELEC 3607 Embedded Computing 6 A ELEC1101 Foundations of Semester 2
Computer Systems or ELEC2602
Digital System Design.

N ELEC2601 Microcomputer Sys-
tems.

ELEC 3702 Management for Engineers 6 A Nil. Semester 1
N ELEC3701 Management for En-
gineers.

Fourth year

ELEC 4702 Practical Experience 0 P 36 credit points of 3rd or 4th year | Semester 1, Semester 2
units of study.

ELEC 4707 Engineering Project 12 P 36 credit points of 3rd and 4th | Semester 2, Semester 1
year units of study.

N ELECA4705 Interdisciplinary
Project, ELEC4703 Thesis.
NB: Department permission re-
quired for enrolment.

Notes:

1. The Mathematics, Physics and Information Technology units of study offered by the Faculty of Science may be replaced by equivalent advanced level units of study (if available)
subject to prerequisite conditions being met.

2. Candidates for the BE/BMedSc in the combined degree course shall replace ELEC 4707 Engineering Project with ELEC 4705 Interdisciplinary Project.

Telecommunications Engineering

Unit of Sudy CP A: Assumed knowledge P: Pre- Session
requisites Q: Qualifying C: Core-
quisites N: Prohibition

All candidates for the Bachelor of Engineering degree in Telecommunications Engineering (including those enrolled in acombined degree) must satisfy the requirements described
in the table of core units of study.

Candidates will aso need to choose a number of recommended units of study for Telecommunications Engineering, which consist of:

* dl level 3,4 and 5 ELEC and EBUS units which do not appear in the table of core units;

* ENGG 1804 Introduction to Engineering Disciplines B; and

* such other units of study as may be so designated by the Head of School.

Bachelor of Engineering in Telecommunications Engineering

Candidates for the 4-year Bachelor of Engineering in Telecommunications Engineering degree are required to complete a total of not less than 192 credit points including at least
162 credit points made up of units from the table of core units and recommended units of study. The additional 30 credit points may consist, in whole or in part, of free elective
units of study approved by the Head of School.

Bachelor of Engineering in Telecommunications Engineering in a combined degree cour se

Candidatesin the combined degree course of Bachelor of Engineering in Telecommunications Engineering with the Bachelor of Science or Bachelor of Artsare required to complete
at least 156 credit points made up of units from the table of core units and recommended units of study.

Candidates in the combined degree course of Bachelor of Engineering in Telecommunications Engineering with the Bachelor of Medica Science are required to complete at least
156 credit points made up of units from the table of core units and recommended units of study, but may choose to replace up to 12 credit points of recommended units with CHEM
1101 Chemistry 1A and BIOL 1001 Conceptsin Biology.

Candidates in the combined degree course of Bachelor of Engineering in Telecommunications Engineering with the Bachelor of Commerce or Bachelor of Laws are required to
complete at least 144 credit points made up of units from the table of core units and recommended units of study.

Candidates in al combined degree courses shall also satisfy such other requirements for the combined course as are prescribed in the joint resol utions of the Faculty of Engineering
and the second faculty concerned.

Telecommunications Engineering core units of study

First year

ELEC 1103 Professional Electronic Engineering

(o2}

A HSC Physics, HSC Mathematics | Semester 2
extension 1.

N ELEC1102 Foundations of
Electronic Circuits.

ELEC 1601 Professional Computer Engineering

o

N NETS2008 Computer System | Semester 1
Organisation, NET S2908 Computer
System Organisation (Adv),
COMP2001 Computer Systems,
COMP2901 Computer Systems
(Adv).

MATH 1001 Differential Calculus 3 A HSC Mathematics Extension 1 | Summer, Semester 1
N MATH 1011 or 1901 or 1906.

MATH 1002 Linear Algebra 3 A HSC Mathematics Extension 1 | Semester 1, Summer
N MATH 1902 or 1012
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MATH 1003

Integral Calculus and Modelling

A HSC Mathematics Extension 2
or MATH 1001
N MATH 1013 or 1903 or 1907

Summer, Semester 2

MATH 1005

Statistics

A HSC Mathematics

N MATH (1905 or 1015) or ECMT
Junior units of study or STAT
(1021 or 1022)

Summer, Semester 2

PHY S 1001

Physics 1 (Regular)

A HSC Physics

C Recommended: MATH
(1001/1901, 1002/1902, 1003/1903,
1005/1905)

N PHY S (1002 or 1901)

Semester 1

PHYS 1003

Physics 1 (Technological)

A HSC Physics or PHY'S (1001 or
1002 or 1901) or equivalent.

C Recommended: MATH
(1001/1901,1002/1902,
1003/1903). MATH 1005/1905
would also be useful.

N PHY S (1004 or 1902)

Semester 2

SOFT 1001

Software Development 1

N May not be counted with SOFT
1901 or COMP (1001 or 1901)

Summer, Semester 1, Semester 2

SOFT 1002

Software Devel opment 2

P SOFT (1001 or 1901) or COMP
(1001 or 1901)

N May not be counted with SOFT
1902 or COMP (1002 or 1902)

Summer, Semester 1, Semester 2

Second year

ELEC 2103

Simulation & Numerical Solutions
in Eng.

A 36 credit pointsincluding

EL EC1102 Foundations of Electron-
ic Engineering or ELEC1103 Pro-
fessional Electronic Engineering.
N EL EC2102 Engineering Comput-
ing, COSC1001 Computational
Science in Matlab, COSC1901
Computational Sciencein Matlab
(Advanced).

Semester 1

ELEC 2104

Electronic Devices and Basic Cir-
cuits

A ELEC1102 Foundations of
Electronic Circuits or ELEC1103
Professional Electronic Engineer-

ing.
N ELEC2401 Introductory Electron-
ICs.

Semester 1

ELEC 2302

Signals and Systems

A MATH 1001 Differential Calcu-
lus and MATH 1002 Linear Al-
gebraand MATH 1003 Integral
Calculus and Modelling.

N ELEC2301 Signals & Systems,
MATH3019 Signal Processing,
MATH3919 Signal Processing
(Adv).

Semester 2

ELEC 2602

Digital System Design

A ELEC1101 Foundations of
Computer Systems or ELEC1601
Professional Computer Engineer-

ing.
N ELEC3601 Digital Systems
Design, ELEC3608 Digita Systems
Design.

Semester 2

MATH 2061

Linear Mathematics and Vector
Calculus

P MATH (1001 or 1901 or 1906)
and MATH (1002 or 1902) and
MATH (1003 or 1903 or 1907)
N MATH (2001 or 2901 or 2002
or 2902 or 2961 or 2067)

Semester 1

PHYS 2213

Physics 2EE

A MATH (1001/1901 and
1002/1902 and 1003/1903). MATH
(1005/1905) would also be useful
P PHY S (1001 or 1901) and PHY'S
(1003 or 1902)

N PHY S (2203 or 2001 or 2901 or
2011 or 2911 or 2002 or 2902 or
2012 or 2912)

Semester 2

SOFT 2130

Software Construction 1

P SOFT (1002 or 1902) or COMP
(1002 or 1902)

N COMP (2004 or 2904) or SOFT
(2001 or 2004 or 2830).

Semester 2

Third year

ELEC 3305

Digital Signal Processing

A ELEC2301 Signalsand Systems
or ELEC 2302 Signadsand Sys-
tems.

N ELEC 3303 Digital Signal Pro-
cessing.

Semester 1

ELEC 3405

Comunications Electronics and
Photonics

A ELEC2401 Introductory Electron-
icsor ELEC2104 Electronic
Devices and Basic Circuits.

N ELEC3402 Communications
Electronics.

Semester 2

ELEC 3505

Communications

A ELEC2301 Signalsand Systems
or ELEC2302 Signalsand Systems.
N ELEC3503 Introduction to Digit-
a Communications.

Semester 1
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ELEC 3506 Data Comunications and the Inter- A (SOFT2004 Software Develop- | Semester 2
net ment Methods 1 or COM P2004
Programming Practice or
SOFT2130 Software Construction.
N NETS2150 Fundamentals of
Networking, NETS2009 Network
Organisation, NETS2909 Network
Organisation (Adv), NETS3007
Network Protocols, NETS3907
Network Protocols (Advanced),
ELEC3504 Data Communications
and the Internet, ELEC4501 Data
Communication Networks.

o

Atleast 1 of the following 5 units of study:

ELEC 3104 Engineering Electromagnetics 6 A PHY S2213 Physics 2EE (or Semester 1
PHY S2203 Physics 2EE) and
MATH2061 Linear Algebra and
Vector Calculus (or MATH2001
Vector Calculus and Complex
Variables) and ELEC1103 Profes-
sional Electronic Engineering (or
EL EC1102 Foundationsof Electron-
ic Circuits).

N ELEC3102 Engineering Electro-
magnetics.

ELEC 3304 Control 6 A ELEC2301 Signalsand Systems| Semester 2
or ELEC2302 Signasand Systems.
N ELEC3302 Fundamentals of
Feedback Control, MECH3800
Systems Control, AMME3500
System Dynamics and Control,
CHNGB3302 Process Control.

ELEC 3404 Electronic Circuit Design 6 A ELEC2401 Introductory Electron- | Semester 1
icsor ELEC2104 Electronic
Devices and Basic Circuits.

N ELEC3401 Electronic Devices
and Circuits.

ELEC 3607 Embedded Computing 6 A ELEC1101 Foundations of Semester 2
Computer Systems or EL EC2602
Digital System Design.

N ELEC2601 Microcomputer Sys-
tems.

ELEC 3702 Management for Engineers 6 A Nil. Semester 1
N ELEC3701 Management for En-
gineers.

Fourth year

ELEC 4505 Digital Communication Systems |6 A ELEC3505 Communications or | Semester 1
ELEC3503 Introduction to Digital
Communications.

N ELEC4502 Digital Communica-
tion Systems.

ELEC 4702 Practical Experience 0 P 36 credit points of 3rd or 4th year | Semester 1, Semester 2
units of study.

ELEC 4707 Engineering Project 12 P 36 credit points of 3rd and 4th | Semester 2, Semester 1
year units of study.

N ELECA4705 Interdisciplinary
Project, ELEC4703 Thesis.
NB: Department permission re-
quired for enrolment.

Note:

1. The Mathematics, Physics and Information Technology units of study offered by the Faculty of Science may be replaced by equivalent advanced level units of study (if available)
subject to prerequisite conditions being met

2. Candidates for the BE/BMedSc in the combined degree course shall replace ELEC 4707 Engineering Project with ELEC 4705 Interdisciplinary Project.
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Faculty-wide electives and Advanced Engineering

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

Faculty-wide elective subjects and Advanced Engineering

Unit of Sudy

CP

A: Assumed knowledge P: Pre-
requisites Q: Qualifying C: Core-
quisites N: Prohibition

Session

Faculty-wide elective subjects and Advanced Engineering

Candidates for the degree of Bachelor of Engineering in any discipline. These elective subjects are available for advanced engineering students and studentsin all disciplines of
engineering. Any additional credit shall be gained by completing additional elective units of study, as recommended by the Faculty, as may be necessary to gain credit for atotal
of not lessthan 192 credit points. Students are eligible for the advanced engineering stream of engineering by obtaining a UAI of 98+ in the NSW HSC or equivalent, or by obtaining
aDisgtinction averagein Years 1, 2 and 3 of their engineering course.

These units of study are elective units of study available in any discipline of Engineering.

ENGG 1061

Advanced Engineering 1A

6

P UAI score of at least 98 and good
performance in HSC Maths, Phys-
ics and Chemistry.

C ENGG 1062 Advanced Engineer-
ing 1B

N Mutually exclusive with anum-
ber of other first year unitsof study.
Asthese will vary depending on
the stream of Engineering, students
considering this option are advised
to see their Head of Department
prior to enrolment.

NB: Department permission re-
quired for enrolment. 1st year Inter-
disiplinary unit for al degree
streamsin Engineering. Permission
required for enrolment.

Semester 1

ENGG 1800

Introduction to Engineering Discip-
lines

NB: Flexiblefirst year core unit of
study.

Semester 1

ENGG 1801

Engineering Computing

N MECH1800 Computational En-
gineering 1A, MECH1801 Compu-
tational Engineering 1C, INFO1000
Information Technology Tools,
DESC9101 Introduction to Auto-
cad, DEC0O1003 CAD Modelling,
DESC9100 Introduction to Arch-
icad, | SY S1003 Foundations of In-
formation Technology, COSC1001
Computational Science in Matlab,
COSC1002 Computational Science
inC

Semester 1

ENGG 1802

Engineering Mechanics

Semester 2

ENGG 1803

Professional Engineering 1

o

Semester 1, Semester 2

ENGG 1804

Engineering Disciplines (Intro)
Stream B

o

NB: Flexiblefirst year core unit of
study.

Semester 1

ENGG 2004

Engineering Studies B

NB: Department permission re-
quired for enrolment. Permisson
required for enrolment

Summer, Semester 1, Semester 2

ENGG 2005

Engineering Studies C

NB: Department permission re-
quired for enrolment. Permission
required for enrolment

Semester 1, Semester 2

ENGG 2006

Advances in Engineering Leader-
ship

P ENGG 1002

Semester 2

ENGG 2007

Engineering Studies D

NB: Department permission re-
quired for enrolment. Permission
required for enrolment

Semester 1, Semester 2

ENGG 2008

Engineering StudiesA

NB: Department permission re-
quired for enrolment. Permission
required for enrolment

Summer, Semester 1, Semester 2

ENGG 2062

Engineering Project: Business Plan
2Adv

P Only students who have been
named on the Dean'slist at the end
of Year 1 will beeligible.

NB: Department permission re-
quired for enrolment.

Semester 1, Semester 2

ENGG 3005

Engineering & Industrial Manage-
ment Fund

N ELEC3701, MECH3620,
MECH3621

Semester 2

ENGG 3062

Technology Education (Advanced)

P Only students who have been
named on the Dean'slist at the end
of Year 2 will be eligible

NB: Department permission re-
quired for enrolment.

Semester 2

ENGG 4005

Industrial & Engineering Manage-
ment Adv

P ENGG3005
N MECH 4610

Semester 1

ENGG 4064

Advanced Engineering Design A

P Only students on the Dean's List
at the end of Year 3 will be invited
to join thisinterdisciplinary group
NB: Department permission re-
quired for enrolment.

Semester 2
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ENGG 4065

o

Advanced Engineering Design B

P Only students on the Dean's List
at the end of Year 3 will beinvited
to join thisinterdisciplinary group
NB: Department permission re-
quired for enrolment.

Semester 2
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COURSE MAPS

Aeronautical Engineering:. Course Map

Sowrth Year Units of Study

Core Units

Recommended Units

Third Year Units of Study

Core Units

Recommended Units

Second Year Units of Study

Core Units

Fecommended Units

Sirst Year Units of Study

Core Units

60



COURSE MAPS

..I

S 24030

ADRIS O SR 4E84 1545

S}HUM papusSwWLoDEy

S3UM 840D

ADNRS J0 SLN B84 PU0D8E

S1lUf papuawoIsy

S3UM 840D

ADNIS 4O SHUN 4BS4 P

S1lUf papualoIsy

S3UM 840D

ADRIE J0 NN JBBA 4I4n0

depy esinoD : (eoedsg) Buussulbug [eonneuoiay



COURSE MAPS

Mechanical Engineering . Course Map

Sowrth Year Units of Study

Third Year Units of Study

Core Units

Fecommeandead LUnits

Core Units

Fecommended Units

Second Year Units of Study

Core Units

Fecommeandead LUnits

Sirst Year Units of study

Core Units
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Mechatronic Engineering : Course Map

Tourth Year Units of Study

Core Units

Fecommended Units

Third Year Units of Study

Core Units

Pecommended Units

Second Year Units of Study

Core Units

Fecommended Units

Sirst Year Units of Study

Core Units
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COURSE MAPS

Biomedical Engineering : Course Map

Sowrth Year Units of Study

Third Year Units of Study

Core Units

Fecommended LUnits

Core Units

Recommendead Units

Second Year Units of Study

Core Units

Recommended Units

Sirst Year Units of study

Core Units
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COURSE MAPS

Civil Engineering : Course Map

Sowrth Year Units of Study

Core Units

Recommended Units

rhird vear Units of Study

Core Units

Fecommended LUnits

Second Year Lnits of Study

Core Units

Recommended Lnits

Srst Year Units of Study

Core LUnits
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COURSE MAPS

Computer Engineering: Course Map

Sowrth Year Units of Study

hird vear Units of Study

Core Units

Recommended Units

Core LUnits

Recommended Units

Second Year Units of Study
Core LUnits

Sret Year Units of Study

Recommended Units

Core LUnits
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COURSE MAPS

Electrical Engineering : Course

Sourth Year Units of Study

Map

Thind vear Units of Study

Core LUnits

FRecormmended Units

Second Year Units of Study

Core Lnits
Recormmended Units

Srsd Vear Units of Study

Core LUnits

Recommended LUnits
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COURSE MAPS

Telecommunications Engineering : Course Map

Sowrth Year Units of Study

Core Units

Recommended Units

hird vear Units of Study

Core Units

Recommended Units

Secand Year Units of Study

Core Units

Recommended Units

Sret Year Units of Study

Core Units
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4. Undergraduate units of study

Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

Aeronautical Engineering

AERO 1400 Intro to Aircraft Construction & Design

6 credit points. Session: Semester 2. Classes: (1 lec & one 3hr prac session) per week.
Assessment: In-course involvement, practical assignments and quizzes.

NB: Department permission required for enrolment. Enrolment subject to number of
places available.

Syllabus Summary

Introduction to aircraft design and construction methods; fibreglass
molding of complex components; bonding and glueing; structural
reinforcement; manufacture of metal components; wooden
components; aircraft grade materials; welding; riveting; bolting and
other fasteners.

Investigation of atypical aircraft configuration; component layout;
aternate configurations; weight penalties or gains.

Reguirementsfor ancillary equipment; aircraft instruments; accuracy
of instruments; engine and propeller selection; fuel system;
navigation and communication systems.

Aviation regulation; process of aircraft certification; aircraft
categories; performance measurement and requirements; weight and
balance; centre of gravity requirements.

Objectives/Outcomes

The objective of thisunit of study isto introduce and foster practical
engineering skills in students newly enrolled in the degree of
Bachelor of Engineering (Aeronautical).

Students will actively participate in the construction and design of
alight aircraft. The aircraft is to be constructed under current Civil
Aviation Regulations so that students will gain an insight into all
aspects of the process. By being a part of the construction team
students will also experience the organisational requirements
necessary to successfully complete acomplex engineering project.

Thefinal outcome will be that students gain an understanding of:

- Light aircraft design methods

- Innovative methods of construction

- Techniques for selecting, sizing and stressing components

- Regulatory requirements for certification

- Off-Design requirements

- Construction tolerances

- Team-work requirements in undertaking complex engineering
projects.

AERO 1560 I ntroduction to Aerospace Engineering

6 credit points. Session: Semester 1. Classes: (1 lec, two 2hr tut, one 3hr lab) per
week. Assessment: Assignments, practica work.

NB: Unit of Sudy Web Page: www.aeromech.usyd.edu.aw/AERO1560

Objective/ Outcome

To develop an understanding of the role of aerospace engineers
within industry, along with the overlying fundamental s of aerospace
vehicle design, analysis performance and operation. Students will
develop skillsinworking in groups, communication and presentation
of information.

To develop an understanding of the fundamentals of vehicle
manufacture, construction, servicing and repair. Studentswill develop
skills working with machine tools and hand tools.

Syllabus Summary

Glossary of terms for aerospace vehicles and their components. A
brief introduction to aerodynamics, astronautics, aircraft and
spacecraft performance, mechanics of flight, aerospace structures,
materials and propulsion systems. The operating characteristics of
modern vehicles, their uses and limitations. Modern developments
in aerospace. Futuretrends, mass transport vehicles, aerospace planes,
orbital vehicles. The limitations of the aerospace environment.
Workshop Practice

Fitting - measurement, measuring tools, marking tools, holding tools,
hammers, cutting tool materials, cutting tool shapes, the machine
tools: lathe, mill, grinder, drill, shaper, deburring and finishing
operations.

Welding - Welding processes, distortions, flame cutting, resistance
welding. Problems of welding aircraft materials.

Heat treatment - Definition and importance of heat treatment, forging,
normalising, hardening, case hardening, stressrelief.

Fasteners - Types of fasteners for aircraft, riveted, bolted, bonded,
locking of fasteners.

Maintenance - Requirementsfor various aircraft components, engine
overhaul, component life, lubrication, patches and repairs, service-

ability of components.
Textbooks
Reference

Jane's All the World's Spacecraft (Annual)

Jane'sAll the World's Aircraft (Annual)

Stinton The Anatomy of the Aeroplane (Collins, 1985)

Cutler Understanding Aircraft Structures (BSP Professional, 1988)

AERO 2703 Aerospace Technology 1

6 credit points. Session: Semester 1. Classes: (Three 1hr lec & one 2hr lab/tut/demo
session) per week. AssumedK nowledge: AERO1560. Assessment: Assignment/reports
and 2hr exam.

Syllabus

Survey of current practice in aviation measurement and instru-
mentation. Introduction to pressure, vel ocity and force measurement
devices; anemometers; transducers and accel erometers.

Use of computer dataacquisition systems; filtering; signa processing;
A/D conversion. Signal post processing; mean; standard deviation;
analysis using FFT's. Calibration of measurement devices.

Civil Aviation regulations and airworthiness standards. Certification
procedures. Standards.

Weight and Balance control. Aircraft performance; take-off, climb;
cruise; descent; landing; range and endurance.

Manoeuvre performance.

Aims and Objectives

To develop in students an understanding of the background techno-
logies and processes that are involved in the design, construction
and operation of Aerospace vehicles.

Learning Outcomes

Students will be able to select and use appropriate instrumentation
to suit measurement and analysis needs for awide range of Aerospace
problems.

Studentswill be ableto design and carry out calibration and validity
checking experimentsfor such equipment.

Students will become aware of the reglulatory and liability
requirements relating to all aspects of the Aerospace industry.
Students will be able to carry out weight and balance checks on
aircraft configurations, estimate performance parameters for the
operation of aircraft and specify optimum flight conditions for any
particular configuration.

AERO 2705 Space Engineering 1

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & one 2hr lab/tut/demo
session) per week. Prerequisites: AERO1560, MATH1001, MATH1002, MATH1003
and either MATH1004 or MATH1005 (or the advanced versions of the MATH units).

Assessment: Assignments/reports and 2hr exam.

Syllabus

Survey of current practice in space engineering. Introduction to the
technology required to enable successful operation of space vehicles.
Launch system basics; basic flight mechanics and orbital mechanics.
Vehicle stability and control. Introduction to spacecraft subsystems;
attitude control, structures, thermal loading, mechanisms, power
generation and storage, propulsion; liquid and solid rockets.

Basic properties of the electro-magnetic environment in space.
Introduction to Maxwell's equations. Application to analogue
electronics, data acquisition systems; filtering; signal processing,
amplification and signal transmission. Digital systems, A/D
conversion, signa post processing; mean; standard deviation; analysis
using FFT's. Encoding and decoding, error detection and correction.
Basic Space Law and legidative issues; The Outer Space Treaty,
The Space ActivitiesAct. Standards.

Aims and Objectives

To introduce students to the terminology, technology and current
practice in the field of Space Engineering.

Learning Outcomes

Students will be able to identify and predict various orbits and
trajectories for space craft.

Use appropriate instrumentation to suit measurement and analysis
needs for awide range of satellite operational problems.
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Students will become aware of the regulatory and liability
requirements relating to all aspects of the Space industry.

AERO 3260 Aerodynamics 1

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & one 2hr tut/lab/demo
session) per week. Prerequisites: AERO2201 or MECH2202. Assessment:
Assignments, |ab reports and 2hr exam.

Syllabus

Construction and designation of two dimensional aerofoil sections.
Point vortex model of aerofoil.

Joukowski transformation theory.

Thin aerofail theory.

Linear lift properties for sections. Limiting effects such as stall.
Calcualtion of pitching moment coefficient.

Methods for estimation of boundary flow and friction drag calcs.
Viscous-inviscid panel method numerical solutions.

Modelling of three dimension wing flows. Lifting line theory and
vortex lattice method.

Effects of downwash, aspect ratio, sweep angle and a=symmetry.
Aims and Objectives

To develop in students a knowledge of the complex behaviour of
airflow in the case of two dimensional aerofoil sections and three
dimensional wings. To encourage hands-on experimentation with
wind-tunnel teststo allow an understanding of these concepts and
their range of applicability.

Learning Outcomes

Students will be able to:

- Predict flow properties for general aircraft wing sectionsto obtain
lift,drag and pitching moment.

- Extrapolate section results to predict full three dimensional wing
behaviour.

- Undertake experiments and analyse data to verify theoretical
predictions.

- Construct simple computer algorithmsthat will allow more complex
geometries to be solved.

- Understand the limitations of theory and the effect of second order
parameters (Reynolds number, Mach Number) to the primary flow
properties.

AERO 3261 Propulsion

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & one 2hr tut) per week.
Prerequisites: AMME2200 or (MECH2201 and (AERO2201 or MECH2202)).
Assessment: Oral examination covering report.

Syllabus

- Propulsion unit requirements subsoni ¢ and supersonic flight; thrust
components, efficiencies, additive drag of intakes.

- Piston engine components and operation.

- Propeller theory.

- Operation, components and cycle analysis of gas turbine engines;
turbojets; turbofans; turboprops; ramjets. Components. compressor;
fan; burner; turbine; nozzle. Efficiency of components; off-design
considerations.

- Operation, components and thermodynamics of rocket motors.
Dynamics of rocket flight; orbital velocity; staging.

- Future directions; minimisation of noise and pollution; sub-orbital
propulsion systems; scram-jets; hybrid engines.

Aims and Objectives

- This UoS teaches the students the techniques used to propel aircraft
and rockets.

- The students will learn to analyse various propulsion systemsin
use - propellers, gas turbines, Rocket Motors.

Learning Outcomes

To develop an understanding of the modern techniques used for
aircraft propulsion. Students will gain skillsin problem solving for
aircraft propulsion systems ranging from propellers, gas-turbine
enginesto rockets.

AERO 3360 Aerospace Structures 1

6 credit points. Session: Semester 1. Classes: (Four 1hr lec & one 1hr tut) per week.
Prerequisites: AMME2301 or AERO2300; (MATH2061 or (MATH2001 and
MATH2005)). Assessment: Assignments and 2hr exam.

Syllabus

- 2-D and 3-D dasticity: general equations and solution techniques
- Energy methods in structural analysis, including the principles of
virtual work and total potential and complimentary enrgies.

- Fundamental theory of plates, including in-plane and bending loads
as well as buckling and shear instabilities.

- Solution techniques for plate problems.

- Bending of beams with unsymmetrical cross-sections.

- Basic principals and theory of stressed-skin structural analysis.

- Determination of direct stresses and shear flowsin arbitrary thin-
walled beams under arbitrary loading conditions.
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- The analysis of common aircraft componentsincluding fuselages,
wings, skin-panels, stringers, ribs, frames and cut-outs.

- The effects of end constraints and shear-lag on the solutions
developed aswell asan overall appreciation of the limitations of the
solution methods presented.

Aims and Objectives

- To develop student's understanding of the theoretical basis of
advanced aerospace structural analysis; and

- To introduce studentsto the solution of real-world aircraft structural
problems.

Learning Outcomes

An understanding of the basic equations of 2-D and 3-D elasticity
aswell as solution methods particularly for 2-D elasticity problems.
An understanding of the use and application of energy methodsin
structural analysis.

An understanding of the plate theory including combined in-plane
and bending problems and plate-buckling.

Solution techniques for plate problems including:

An understanding of bending of beams with unsymmetrical cross-
sections.

An understanding of the basic principal s and theory of stressed-skin
structural analysis.

The ability to determine direct stresses and shear flowsin arbitrary
thin-walled beams under arbitrary loading conditions.

An ability to analyse common aircraft componentsincluding
fuselages, wings, skin-panels, stringers, ribs, frames.

The ability to account for special structural considerations such as
cut-outs and end-constraints.

An appreciation of the limitations of the solution methods presented.

AERO 3460 Aerospace Design 1

6 credit points. Session: Semester 1. Classes: (One 2hr lec and three 1hr tut) per week.
Prerequisites: AMME2301 or AERO2300; MATH1001; MATH1002; MATH1003.
Assessment: Assignments and quizzes.

Syllabus

- Review of Free-Body diagrams, structural idealization and how
this relates to load-paths in complicated structures.

- The basic design process, including modern design-team approaches
verses linear discipline based ones.

- The practice of aircraft design, including definitions of inertial
loads, load-factors, limit and ultimate loads and the relation of this
to regulatory requirements.

- The development of flight-envel opes and operating |oad-factors
for aircraft.

- The design process as applied to structural component design.

- Designs involving multiple load-cases and multiple failure
conditions and how different failure conditions impact on design
decisions. Critical load and failure conditions and ranking via
Margins of Safety.

- Combined failure conditions via stress ratio methods.

- Effect of material choicein the design process and particularly how
thisrelates to the critical failure modes of a structural element.

- Considerations for the design of different types of structure
including beams, pin-jointed frames and others. Redundant and non-
redundant structures.

- Bolted joint and lug design. L oad sharein agenera 2-D bolt-pattern
under arbitrary in-plane loading.

- Fatigue effects and analysis and itsimpacts on structural component
design.

- The use of formal and informal optimisation methods to improve
designs with respect to cost and weight.

Aims and Objectives

To introduce studentsto the theory and practice of aircraft structural
component design. In doing so it will emphasize al the consider-
ations, trade-offs and decisions inherent in this process and thus
enable students to gain an understanding of why aircraft structures
are designed in the way they are with respect to structural,
manufacturing and cost considerations.

Learning Outcomes

- An understanding of the design process, especially asit appliesto
aircraft structural component design.

- A familiarity with some of the practice of aircraft component
structural design.

- Anincreasing familiarity with typical aircraft structural paradigms
and how they work and can be analysed along with the primary
failure modes that need to be considered.

- An understanding of the importance of different failure modes for
different components and how these relate to |oad-conditions and
An understanding of some off the legal and ethical requirements of
aircraft design engineers.

- A basic understanding of the regulatory framework in which aircraft
design is conducted.



AERO 3465 Aerospace Technology 2

6 credit points. Session: Semester 2. Classes: (One 2hr lec and one 4hr tut/lab session)
per week. AssumedK nowledge: AERO1400; AMME2302. Prerequisites: AERO1560
or AERO1701; MECH2400; AMME2301 or AERO2300. Assessment: Reports,
structural component test performance, peer assessment, assignments and |ab reports.
Syllabus

Optimisation; design for manufacture; joints and fasteners; vibration;
fatigue; human factors, the art of design; socia responsibilities.
Aims and Objectives

- To develop an understanding of the aerospace industry procedures
for design, analysis, and testing of aircraft and aerospace vehicle
components.

- To provide aDesign-Build-Test experience in putting into practice
learning outcomes from other previously completed UoS by working
on asmall structure which is representative of atypical light metal
arcraft;

- To provides an introduction to composite materials and structures
for aerospace vehicles; and

- To provide skills and knowledge in structural testing methods,
procedures, techniques, and equipment.

Learning Outcomes

Students will gain practical skills relevant to working on typical
modern aircraft and aerospace vehicle components. They will learn
from methods, techniques, and experiences from the modern
aerospaceindustry. Experiential learning outcomesthrough verifying
analyseswith actual testing of fabricated component - the experience
of afull design-build-test cycle of atypica aircraft structural
component.

AERO 3560 Flight Mechanics 1
6 credit points. Session: Semester 2. Classes: (Three 1hr lec & 2 1hr tut) per week.
Prerequisites: MECH2500. Assessment: Assignments; 3hr exam.

Syllabus

Static longitudinal aircraft stability: Origin of symmetric forcesand
moments. Static and manoeuvring longitudinal stability, equilibrium
and control of rigid aircraft. Aerodynamic load effects of wings,
stabilisers, fuselages and power plants. Trailing edge aerodynamic
controls. Trimmed equilibrium condition. Static margin. Effect on
static stability of free and reversible controls.

Aims and Objectives

To develop an understanding of aircraft longitudinal equilibrium,
static stability, dynamic stability and response. Studentswill develop
an understanding of the importance and significance of flight
stability, will gain skillsin dynamic system analysis and will learn
mathematical tools used for prediction of aircraft flight behaviour.
Students will gain skillsin problem solving in the area of flight
vehicle motion, and learn the fundamentals of flight simulation.
Learning Outcomes

- To understand aircraft flight conditions and equilibrium.

- To understand the effects of aerodynamic and propulsive controls
on equilibrium conditions

- To understand the significance of flight stability and its impact of
aircraft operations and pilot workload.

- To analysetheaircraft equations of rigid-body motion and to extract
stability characteristics.

- To understand the meaning of aerodynamic stability derivatives
and their sources.

- To understand the effects of aerodynamic derivatives on flight
stability.

- To model aircraft flight characteristics using computational
techniques.

- To understand the impact of flight stability and trim on all
atmospheric flight vehicles, including launch and re-entry of space
vehicles.

AERO 3660 Aerospace M anagement

6 credit points. Session: Semester 1. Classes: (One 3hr |lab/tut/demo session) per week.
Assessment: 4 assignments/reports during semester. No final exam.

Syllabus

Principles and practice of aviation and airline management.
Discussion and analysis of airline operations. Flight safety and
airworthiness standards. Risk and reliability management.

Aims and Objectives

To develop an understanding of the current state of aerospace
manufacturing for the Australian aviation industry. Students will
gain skillsin aerospace engineering management.

Learning Outcomes

Studentswill be able to apply risk management skillsto avariety of
industy situations and use appropriate methodol ogy to manage these
situations.

4. Undergraduate units of study

AERO 3760 Space Engineering 2
6 credit points. Session: Semester 2. Classes: (One 2-hr lec & one 2-3hr tut) per week.
Prerequisites: AERO2705 or AERO2702. Assessment: Assignments.

Syllabus

- Fundamentals of Systems Engineering

- Satellite Subsystems

- Systems Design

Aims and Objectives

To provide students with an environment upon which they can learn
Systems Engineering techniques as applied to the Space Engineering
discipline.

Learning Outcomes

- To understand the concepts of Systems Engineering and its
application to the Space Engineering environment.

- To understand the process of requirements analysis and the V-
diagram.

- To be able to conduct functional and technical analysis and
determine design driversin a system.

- To manage the use of alog book and its application in engineering
design.

- To develop technical skillsin the design and development of
satellite subsystems.

- To understand appropriate interaction processes between team
members for the successful achievement of goals.

AERO 4260 Aerodynamics 2

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & two 1hr tut) per week.
Prerequisites: Mandatory: AMME2200 or (MECH2201 and (AERO2201 or
MECH2202)) Recommended: MECH3261 or AERO3250. Assessment: 2hr exam.

Syllabus

- Review of Equations of Gasdynamics.

- One-Dimensional Gas Flow, Isentropic Flows, Normal Shock,
Flow in A converging and a Converging-Diverging Nozzle.

- Steady two-dimensional supersonic flow; shock waves; normal
and oblique; method of characteristics. Two-dimensional supersonic
aerofails. Introduction to three-dimensional effects.

- Unsteady Flows, Moving Shock,Shock Tube Flow.

Transonic Flow, Compressible Boundary Layers, Approximate
Techniques

Hypersonic Flow.

Aims and Objectives

- The course introduces the student to elementary and advanced
topicsin Gasdynamics (i.e., High Speed Flows).

- Physical aspectsof gasflowsat subsonic and supersonic flowswill
be brought out. Formation and propagation of shocks and other
features will be explained. Equations for shock, expansion waves
and other phenomena of high speed flow will be developed.

- Advanced topics covered include Method of Characteristics,
Unsteady Flows, Transonic and Hypersonic Flows.

Learning Outcomes

- At the end of the course, the student will be ableto calculate ahigh
speed flow about an aerofoil and compressible flow through a duct
of varying cross section.

- The student will have a good appreciation of Transonic and
Hypersonic Flows.

AERO 4290 Rotary Wing Aircr aft

4 credit points. Session: Semester 2. Classes: (3lec, one 1hr tut/lab)/wk. Prerequisites:
AERO 3250 Aerodynamics 2. Assessment: course assignments and awritten
examination.

Objectives/Outcomes

To develop an understanding of the theory of flight, design and
analysis of helicopters, autogyros and other rotary wing aircraft.
Students will gain an appreciation of the extra difficulties involved
when the vehicle flow is cyclic in nature.

Syllabus Summary

Introduction to rotary wing aircraft; vertica flight performance;
forward flight performance; blade motion and control; dynamics of
rotors; rotorcraft stability; rotor blade design.
Textbooks

Reference booksBramwell Helicopter Dynamics (Arnold)Gessow and Myers Aerody-
namics of the Helicopter (Mcmillan)

AERO 4360 Aerospace Structures 2

6 credit points. Session: Semester 1. Classes: (One 2hr lec, one 1hr lec/tut & one 3hr
lab session) per week. AssumedK nowledge: An understanding of aerospace structural
designs (AERO 3465). Prerequisites: Mandatory: (AMME2301 or MECH3310) and
(AERO3360 or AERO3301) Recommended: AERO3465. Assessment: Assignments,
major project, quizzes, hands on class and 2hr exam.

Syllabus

Introduction to Finite Element Method for modern structural and
stress analysis; One-dimensional rod elements; Generalization of
FEM for elasticity; Two- and three-dimensional trusses; FEA for
beams and framesin 2D and 3D; Two-dimensional problems using
constant strain triangular elements; The two-dimensional isopara-
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metric elements; Plates and shells elements and their applications;
FEA for axisymmetric shells and pressure vessels, shells of
revolution; FEA for axisymmetric solids subjected to axisymmetric
loading; FEA for structural dynamics, eigenvalue analysis, modal
response, transient response; Finite element analysis for stress
stiffening and buckling of beams, plates and shells; Three-
dimensional problemsin stress analysis; Extensions to the element
library, higher order elements, special elements; Constraints; FEA
modeling strategy; FEA for heat conduction; FEA for non-linear
material and geometric analysis.

Aims and Objectives

- To be able to develop correct modeling strategy for structural
problems;

- To be ableto usefinite element methodsto solve practical structural
problems, in particular static, dynamic and buckling problems;

- To be ableto interpret, use and communicate the numerical results
with confidence in structural analysis and design; and

- To be able to work with ateam member.

Learning Outcomes

- To understand fundamental concepts of finite element methods;

- To understand and be able to derive shape functions, stiffness
matrices and equivalent load vectors for selected element;

- To be able to assemble the global stiffness matrix and global
equivalent load vector;

- To understand the difference of elements and their application
scopes and limitations;

- To be able to use selected commercial FEA package and to gain
hands-on experience, including developing modeling strategy and
debugging;

- To be able to use different solvers to solve different types of
aerospace structure problems;

- To be able to interpret, justify and communicate the numerical
results in a professional manner

- To be able to work on a project with ateam member, thisincludes
rationally selecting a project, developing modeling details,
interpreting results and writing professional report.

AERO 4460 Aerospace Design 2

6 credit points. Session: Semester 1. Classes: Two 3-hour session comprising lec,
tut, design meetings and presentations. AssumedK nowledge: AERO1400 Introduction
to Aircraft Construction and Design. Prerequisites: Mandatory: MECH?2400;
AERO3460 or (AERO3450 and (AERO3400 or AERO3401)) Recommended:
AERO3465. Assessment: Design reports and presentations.

Syllabus

Design requirements.

- Sources of information for aircraft design.

- Configuration design: performance, weight and balance, propulsion.
- Aerodynamic design: lift, drag and control.

- Structural design: loads, materials.

- Philosophies of design and analysis.

System design:

- requirements and specification.

- System design procedures

Aims and Objectives

To develop an understanding of the application of design to the
modern aerospace industry. Students will gain an overview of how
to manage a design team and will also gain skillsin carrying

out detailed design tasks.

A "big-picture" approach of creating a new aircraft to suit a set of
given mission requirements and specifications;

providing students experience in the complete process of initial
aircraft configuration design.

AERO 4490 Advanced Aircraft Design

4 credit points. Session: Semester 2. Classes: (one 3hr design class)/wk. Prerequisites:
AERO 3450 Aircraft Design 2 AERO 3400 Aircraft Design 1. Assessment: Design
projects.

Objectives/Outcomes

To develop an understanding of the application of design to the
modern aerospace industry. Students will gain an overview of how
to manage a design team and will also gain skillsin carrying out
detailed design problems.

Syllabus Summary

Advanced design methods. Methods of processing information for
aircraft design. Detailed configuration design: performance, weight
and balance, propulsion. Aerodynamic design: lift, drag and control.
Advanced structural design: loads, materials. Weight estimation and
fulfilling of regulatory requirements.

Advanced system design: modern aircraft requirements and
specification. Glass cockpit design, systems integration and
validation.

Textbooks
Reference booksTorenbeek Synthesis of Subsonic Airplane Design (Delft UP)Roskam
Airplane Design (Roskam A& EC)
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AERO 4560 Flight Mechanics 2
6 credit points. Session: Semester 1. Classes: 3lec and 2 tut per week. Prerequisites:
AERO3500; MECH3500; MECH3800. Assessment: Assignments and exam.

Syllabud

Review of nonlinear and linear aircraft dynamic equations of motion.
Review of longitudinal and lateral-directional aircraft modes of
motion. Dynamic systems analysis techniques. Modelling and
analysis of aircraft dynamic motions. Aircraft response to determ-
inistic inputs. Handling Qualities. Extended aircraft models. Sources
of stochastic inputs and their characteristics. Aircraft response to
stochastic inputs (wind gusts). Mechanics and models of aircraft
control systems, sensors, components and devices. Motion
measurement, signal analysis and conditioning. Applications of
closed loop control; modification of aircraft dynamic characteristics,
stability and handling. Guidance, manoeuvre control and navigation.
Referenceinput signal characteristicsand design. Transfer functions
for complete aircraft and control systems; stability and response
characteristics of the closed loop system.

Learning Outcomes

1. To understand the nature of an aircraft'sresponseto control inputs
and atmospheric disturbances, including the roles of the various
modes of motion,

2. Toanalysean aircraft'sresponse to control inputsin the frequency
domain using Laplace Transforms and Transfer Function represent-
ations,

3. To be able to represent and model wind gust distributions using
stochastic methods (Power Spectral Density)

4. To analyse an aircraft's response to disturbances (wind gust i nputs)
by combining Transfer Function representations with gust PSD's,
5. To understand the principles of stability augmentation systems
and autopilot control systemsin aircraft operation, their functions
and purposes,

6. To understand basic feedback control systems and classical
frequency domain loop analysis.

7. To understand the characteristics of closed loop system responses,
8. To understand the characteristicsof PID, Lead, Lag and Lead-Lag
compensators, and to be competent in designing suitable
compensators using Bode and Root-locus design techniques.

9. To be able to design multi-loop control and guidance systemsand
the reasons for their structures.

Textbooks

Franklin, G. F,, Powell, J. D., and Emami-Naeni, A., Feedback Control of Dynamic
Systems, 4th Ed, Prentice-Hall, 2002.

D'Azzo, J. J. and Houpis, C. H., Linear Control System Analysisand Design, Conven-
tional and Modern, 4th Ed, McGraw-Hill, 1995.

Hoak, D. E., Finck, R. D., et al., USAF Stability and Control Datcom, Flight Control
Division, Air Force Flight Dynamics L aboratory, Wright-Patterson Air Force Base,
Ohio, 1978. Reprinted by Global Engineering Documents, 1992.

Engineering Sciences Data Sheets, Aeronautical Series, Engineering Sciences Data
Unit, various dates.

Etkin, B., Dynamics of Atmospheric Flight, John Wiley & Sons, 1972.
Nelson, R. C., Flight Stability and Automatic Control, McGraw-Hill, 1989.

Roskam, J., Airplane Flight Dynamics and Automatic Flight Controls, Roskam Aviation
and Engineering Corporation, 1982.

AERO 4591 Advanced Flight M echanics

4 credit points. Session: Semester 2. Classes: (3lec & 2 tut) per week. Prerequisites:
AERO3500; MECH3500; MECH3800; AERO4501 or AERO4560. Assessment: Major
project.

Syllabus

Review aircraft dynamic system modeling. Controllability and
observability.

Identification of dynamic systems. Dynamics model structure.
Introduction to parameter estimation techniques.

Application to estimation of aircraft static, dynamic and control
derivatives from flight data. Flight test techniques. Design of flight
manoeuvres for optimal estimation of flight dynamic derivatives.
Aircraft state estimation. Application of Extended Kalman Filter
estimation to the estimation of aircraft state in body axes. Observers
and the separation principle.

Fault detection, isolation, recovery and reconfiguration. Redundancy
based and analytical fault detection principles. Fault detection
techniques in state-space. Innovations and parity space techniques
for fault detection.

Overview of applications of digital flight control systems. z-
transforms and digital implementation. Flight control system design
using classical frequency domain and modern state space control
techniques. Introduction to nonlinear control techniques and their
application to aircraft control problems. Integration of time and
frequency domain control strategies. Flight control system constraints



and design limitations. Design and development of guidance systems.
Flight planning and flight path optimisation techniques for flight
guidance.

Integration of Guidance, control, estimation and navigation system
components.

Learning Outcomes

1. To understand the principles of stability augmentation systems
and autopilot control systemsin aircraft operation, their functions
and purposes,

2. To understand the characteristics of closed |oop system responses,
3. To understand advanced feedback control systems and state-space
design techniques,

4. To understand the concepts of parameter and state estimation,

5. To be able to design observersin the state space and to implement
aKalman Filter,

6. To be comfortable with multi-loop control and guidance systems
and the reasons for their structures.

7. To appreciate flight test principles and procedures and to be
capable of implementing a flight test programme.

Textbooks
Stevens and Lewis, Aircraft Control and Simulation (McGraw-Hill, 1995)

Blakelock, Automatic Control of Aircraft and Missiles - 2nd Edn. (Wiley 1991)

Franklin, G. F., Powell, J. D., and Emami-Naeni, A., Feedback Control of Dynamic
Systems, 4th Ed, Prentice-Hall, 2002.

Franklin, G.F.,, Powell, J. D., and Workman, M. L., Digital Control of Dynamic Systems,
2nd Ed, Addison-Wesley, 1990.

D'Azzo, J. J. and Houpis, C. H., Linear Control System Analysisand Design, Conven-
tional and Modern, 4th Ed, McGraw-Hill, 1995.

Etkin, B., Dynamics of Atmospheric Flight, John Wiley & Sons, 1972.

AERO 4701 Space Engineering 3

6 credit points. Session: Semester 1. Classes: (One 2hr lec and one 2-3hr tut) per
week. Prerequisites; (AERO3560 or AERO3500) and (AERO3760 or AERO3700)
and (AMME3500 or MECH3800). Assessment: 3 assignments. No final exam.

Syllabus

The levels of Guidance, Navigation and Control (GNC) including
Orbital Mechanics (OM) and Attitude Determination and Control
(ADC);

The fundamentals of Inertial Navigation including algorithm
development and sensor technol ogy;

Errors associated with inertial navigation systems and their
technology;

The fundamental concepts of data fusion and how other sensors are
used to aid inertial navigation systems;

Types of attitude control and the interaction between attitude
determination and control.

Aims and Objectives

Understanding of:

Inertial navigation equations which provide information about the
position, velocity and attitude of aerospace vehicles;

Inertial sensors, their function, and how errorsin the sensorsand the
algorithms impact on the navigation solutions; and

The basic concepts behind the control of position and velocity of a
spacecraft (Orbital Mechanics) and more detailed analysis of the
control of attitude of a spacecraft (Attitude Determination and
Control (ADC)).

Learning Outcomes

To be able to derive the fundamental inertial navigation equations,
To understand the dynamics of theinertial navigation equations and
how the various components within the algorithm interact with one
another;

To be able to implement the inertial navigation eguations both with
simulated and real data.

To understand what errors are commonly associated with inertial
navigation and how they impact on navigation performance;

To appreciate that other external sensors are normally used to
constrain errors associated with inertial navigation;

To understand how control of the attitude of spacecraft requires
sensing as part of the feedback process, and that this comes
predominately from the inertial navigation system and

To implement close loop control system, with inertial feedback, in
the attitude control of a spacecraft.

Aeromech Engineering

AMME 1060 Engineering Applications

6 credit points. Session: Semester 2. Classes: (2 lec, one 3hr workstation lab)/wk.
Assessment: Course tasks and Assignments.

NB: Unit of study web page: http://problemsolvers.aeromech.usyd.edu.au/
Objectives/Outcomes

To provide competency in basic computational skillsfor engineering
problem solving. Students will devel op familiarity with the use of

4. Undergraduate units of study

standard PC'sin an Engineering context. Studentswill become aware
of the details and structure of programming in awide variety of
environments including networks.

To extend students knowledge in the area of engineering dynamics
and simulation. Studentswill formulate simulation models of simple
dynamic systemsin order to understand the governing principles,
equations, and system behaviour.

Syllabus

Programming in an engineering environment:

(Based on the MATLAB programming language)

Review of program structures, data types, operators, input/output,
functions and procedures. The use of interpreters/compilers;
debugging; object-oriented coding; code optimisation; code
documentation; flow charts; program design and philosophy. The
use of toolboxes and engineering software libraries. Specialised
functionsfor persona computers: network operation; communication
vialntranet and Internet; network standards, software and hardware.
The use of graph plotting, curve fitting and interpolation to analyse
results and predict outcomes. Search and retrieval of engineering
data; use of onlineinformation systems and the Australian Standards.
Engineering applications

Problems in engineering dynamics, governing equations, analytical
solutions, numerical solution techniques. Applications to solve
problems relating to position, velocity and acceleration of a point;
straight line motion; curvilinear motion; orbital mechanics; relative
motion; force and acceleration; Newton's 2nd law; linear & angular
momentum; collisions; work & energy; kinetic energy; potential
energy; power. Introduction to iterative solution methods for non-
linear problems; trgjectory simulation; particle dynamics, massflows
& variable mass systems. Solution of simultaneouslinear equations;
applications in structural analysis. Introduction to the solution of
ordinary differential equations; applicationsin fluid statics, structural
mechanics. Introduction to SIMULINK and the solution of equations

of motion.
Textbooks
Engineering Mechanics, J.L. Meriam and L.G. Kraige, S| version, 5th Edition

Reference
TEngineering Problem Solving with Matlab, D.M. Ettre, Prentice Hall
Mastering MATLAB 5.0, D.Hanselman and B.Littlefield, Prentice Hall

AMME 2200 Thermondynamics and Fluids

6 credit points. Session: Semester 2. Classes: (Three 1hr lec, two 1hr tut and one 3hr
lab) per week. AssumedK nowledge: MATH1001; MATH1002; MATH1003.
Assessment: Quizzes, assignments, |ab reports and 3hr exam.

Syllabus

Concepts of heat and work, properties of substances, first law of
thermodynamics, control massand control volume analysis, thermal
efficiency, entropy, second law of thermodynamics, reversible and
irreversible processes, isentropic efficiency, power and refrigeration
cycles.

Basic concepts of pressure, force, acceleration, continuity, streamline
and stream function, viscosity, non-dimensiona parameters.

Fluid statics: governing hydrostatic equations, buoyancy.

Fluid dynamics. governing conservation equations. Potential flow,
vorticity and circulation. Bernouilli and Euler equations. A brief
introduction to flow measuring devices, pipe flow, flow over surfaces,
lift and drag.

Aims and Objectives

An ahility to perform athermodynamic analysis on open and closed
thermal systems.

An understanding of the conservation equations for static fluid as
well as fluid in motion.

Skillsin analyzing thermodynamic and fluid mechanical properties
of simple engineering problems.

Learning Outcomes

- An understanding of the basic laws of thermodynamics

- An understanding of some of the basic equations governing the
statics and dynamics of fluids.

- An ability to analyze the thermodynamics of a simple open or
closed engineering system.

- An ability to analyze and determine the forces governing static
fluid

- An ability to evaluate the relevant flow parameters for fluid flow
ininternal engineering systems such as pipes and pumps (vel ocities,
losses, etc...), and external systems such as flow over wings and
airfoils (lift and drag).

AMME 2301 M echanics of Solids
6 credit points. Session: Semester 1. Classes: (Three 1hr lec and two 1hr tut) per week.
Prerequisites: MATH1001 or 1901, MATH1002 or 1902, MATH1003 or 1903,
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ENGG1802 or PHY S1001 or 1901. Assessment: Assignments; lab reports; quizzes
and 2hr Final Exam.

Syllabus

Equilibrium of deformable structures; basic concept of deformation
compatibility; stress and strain in bars, beams and their structures
subjected to tension, compression, bending, torsion and combined
loading; statically determinate and indeterminate structures; energy
methods for bar and beam structures; simple buckling; simple
vibration; deformation of simple frames and cell box beams; smple
two-dimensiond stressand Mohr'scircle; problem-based applications
in aerospace, mechanical and biomedical engineering.

Aims and Objectives

To understand the fundamental principles of elementary solid
mechanics and basic methods for stress and deformation analysis of
asimplesolid structure/element in the above mentioned engineering
aress;

To gain the ability to analyze problemsin terms of strength and
deformation in relation to the design, manufacturing and maintenance
of simple solid structuresin the above mentioned engineering areas.
Learning Outcomes

Applicability of the theories and why so;

How and why to do simple stress analysis,

Equations of equilibrium for simple structures;

How and why to do deformation analysis;

How and why to do mechanics modeling of structures composed of
bars and beams;

How to describe boundary conditionsfor simple structural problems;
How and why to use energy methods for structural analysis,

Why and how to do fundamental buckling analysis;

Why and how to do fundamental vibration analysis;

The ultimate outcome is that the students have the ability to solve
simple structural problems by comprehensively using the skills
attained above.

AMME 2302 Materials 1
6 credit points. Session: Semester 2. Classes: (Three 1hr lec, one 1hr tut & one lhr
lab) per week. Assessment: Assignments, lab reports, quizzes and 2hr exam.

Syllabus

- Atomic Structure/Crystallography (AMME 2302)

- Microstructure - Composites/Monolithics (AMME 2302)

- Didlocation Theory (AMME 2302)

- Diffusion (AMME 2302)

- Phase Equilibrium and Heat Treatment (AMME 2302)

- Suspension Rheology (AMME 2302)

- Physical Properties

Aims and Objectives

- Understanding of materials classification (ceramics, polymers and
metals)

- Understanding of atomic structures and microstructures of materials
- Understanding of defects and dislocation in materials

- Understanding of materials propertiesand their relation to structure
as afunction of forming methods and heat treatment processes

- Understand of basic physical and chemical properties of materials
- Understanding of basic thermal, magnetic, electrical and optical
properties of materials

- Understanding material s behaviour in service and selection criteria
for engineering applications

Learning Outcomes

- Beabletoidentify themain crystal structuresin metal and ceramics
(cubic, hexagonal, tetragonal, etc) and understand the relationship
between atomic structure and macroscopic properties

- Understand the effects of grain size and grain boundary on physical
and mechanical properties of a polycrystalline material, and main
commercially relevant polymer-fibre composites and ceramic-metal
composites

- Be able to explain the significance of aloying, cold working and
recrystallisation and their applications based on the understanding
of dislocation theory

- Understand the commercial applications of diffusion phenomenon,
such as carburization and nitridation; be able to calculate diffusion
rate in a crystalline structure.

- Be ableto determine the phase structure for agiven binary system;
understand the rel ationship between phase structure and mechanical
propertiesin the iron-carbon binary system.

- Be able to select materialsin terms of physical and mechanical
properties for engineering applications and understand the general
walys to manipul ate materials properties, such as cold working,
nitridation, and heat treatment.

Textbooks

William D. Gallister, Jr., Materials Science and Engineering-An Introduction, 6th
edition, John Wiley & Sons, 2003.

Reference books
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Michael F. Ashby and David R.H. Jones, Engineering materials 1: an introduction to
their properties and applications, 2nd edition, Butterworth-Heinemann, 1996.

Michael F. Ashby and David R.H. Jones, Engineering materials 2: an introduction to
microstructures, processing and design, 2nd edition, Butterworth Heinemann, 1998.

Alan R. Bailey, The Role of Microstructure in Metal, Metallurgical Services, 1966.

Alan R. Bailey, Introductory Practical Metallography, Metallurgical Services, 2nd
edition, Metallurgical Services, 1966.

Alan R. Bailey, The Structure and Strength of Metal, Metallurgical Services, 1967.

Vernon B. John, Understanding Phase Diagrams, Macmillan, 1974.

AMME 2500 Engineering Dynamics

6 credit points. Session: Semester 1. Classes: (Two 1hr lec; ten 2hr tut; two 3hr lab)
per week. Prerequisites: MATH1001; MATH1002; ENGG1802 or PHY S1001.
Assessment: Assignments; lab and tutorial attendance; 3hr exam.

Syllabus

Planar mechanisms, linkages, mobility; instant centres of rotation,
Kennedy'stheorem; velocity and acceleration polygons. Kinematics
of rigid bodies, frames of reference, velocity and acceleration,
rotating frame of reference, relative velocity and acceleration,
gyroscopic acceleration. Kinetics of rigid bodies, linear momentum
and Euler'sfirst law; angular momentum and Euler's second law;
centre of mass, moments of inertia, parallel axis and parallel plane
theorems, principal axes and principal moments of inertia, rotation
about an axis; impulse and momentum; work and energy, kinetic
and potential energies.

Applications to orbital and gyroscopic mation. Introduction to
Lagrangian methods.

Aims and Objectives

Dynamics of rigid bodies: Analysis of planar mechanisms;
Kinematics of rigid bodies; Kinetics of rigid bodies.

Learning Outcomes

Students will develop skill in modeling and analysing planar
mechanisms and rigid body dynamic systems.

AMME 3500 System Dynamics and Control

6 credit points. Session: Semester 1. Classes: (One 2hr lec and three 1hr lab/tut) per
week. AssumedK nowledge: Studentsare assumed to have agood grasp of Engineering
Dynamics, as covered in MECH 2500 as well as the fundamental mathematics which
underpin this course. These skills will have been developed in the prerequisite maths
courses, MATH 2061. Some familiarity with solving Differential Equations and the
use of the L aplace transform are also assumed. Prerequisites: MECH2500; MATH2061
or (MATH2001 and MATH2005). Assessment: Assignments; 3hr exam.

Syllabus

The unit of study will concentrate on linear systems and will be
based on classical control theory. Topics covered will include system
modelling, time and frequency response, stability, root locus and
Bode diagrams, and control using computers. Computer programs
Matlab and Simulink will be used to illustrate the concepts presented
inthelecturesand for the design and simul ation exercises associated
with the case studies. Labswill be undertaken using a variety of
physical plantsto highlight the nature of control systems engineering.
A number of case studies based on practical examples will also be
presented.

Aims and Objectives

An understanding of how mechanical systems respond to control
inputs and disturbances, and how one can analyse and interpret these
responses mathematically and graphically;

To be able to represent these mechanical systemsin afeedback
control system aswell as being able to determine what desired
specifications of the system would be achievable, practical and
important when the system is under control;

An understanding of how different theoretical and practical
techniques help engineersin designing control systems, and which
technique best helps in solving a given problem.

Learning Outcomes

To be able to mathematically model mechanical systems and
determine their response characteristics based on the physical
properties of the system;

To be able to critically analyse the response characteristic and
attribute it to the physical properties of the system;

To understand what responses are considered stable and unstable,
and how this affects the performance of the system;

To understand how desired specifications of a mechanical system
such as overshoot, rise time, the time constant of a system, natural
frequency and damping ratio can be represented mathematically;
To be able to determine what is required of the mechanical system
in order to meet these desired specifications;

To understand what is meant by a "feedback control system" and a
"feedback controller”;

To understand the conceptual and mathematical differences between
aPID, Lead and Lag controller;



To be able to mathematically model a controller and describe how
its' response affects the performance of the mechanical system;

To be able to implement, understand and appreciate mathematical
tools such as Root L ocus techniques and Bode diagramswhich assist
in designing controllers that control the mechanical system to the
desired specifications given external disturbances;

To be able to design afeedback control system given only a
description of the physical properties of the mechanical system,
desired specifications and the likely disturbances.

AMME 4100 Practical Experience

O credit points. Session: Semester 1, Semester 2. Classes: nil. Prerequisites: 28 credit
pointsof second year units of study. Assessment: Evaluation of anindustrial experience
report.

Syllabus

Each student is required to work as an employee of an approved
engineering organisation and to submit a satisfactory written report
of hisor her work. Normally 12 weeks of practical work experience
(375 hours minimum) is required and this is undertaken after the
completion of some or al of the prescribed third year core units of
study and before enrolment in thefinal year of study. The University
Careers and Appointments Service is available to assist students to
obtain suitable employment. This unit of study must be passed in
order to graduate.

Aims and Objectives

To give students the opportunity to work in an engineering
organisation and gain some professional experience. To enhance
student abilities and experience in technical report writing and the
maintenance of alog book during work.

Learning Outcomes

A better appreciation of the role of engineersin the workplace; the
ability to present structured observations and reflectionsin the mode
of aformal written report.

AMME 4101 ThesisA

6 credit points. Session: Semester 1, Semester 2. Classes: It is expected that students
will spend at |east one full day per week undertaking background research work,
organising their plan of work and preparing their experimental or developmental program.
Prerequisites: 34 credit points of senior units of study. Assessment: Assessment for
this Unit of Study will be based on the evaluation of the formal proposal, the progress
report submitted to the supervisor and an appraisal of actua progress as verified by the
supervisor. Thefinal grade for thesisis based on the work done in both ThesisA and
ThesisB. Assuch, student progress will be evaluated based on the progress report
(10%) at the end of ThesisA.

abus
Students are asked to plan and begin working on aresearch or major
design project, which is very often some aspect of a staff member's
research interests. Some projects will be experimental in nature,
others may involve computer-based simulation, feasibility studies
or the design, construction and testing of equipment. Towards the
end of each academic year alist of suggested topics and supervisors
for thesiswork is published for theinformation of current Third year
students. Similar arrangementswill be madefor those starting Thesis
A in Semester 2 with topic availability published during first
semester. Each prospective ThesisA student is expected to consult
with prospective supervisors and to select atopic of interest to them
from the supplied list. Availability of topicsis limited and students
should undertake to speak with prospective supervisors as soon as
possible.
In undertaking the project, students will learn how to examine
published and experimental data, set objectives, organize a program
of work and devise an experimental or developmental program. The
progress at the end of ThesisA will be evaluated based on the
thoroughness of the proposed program and the progress achieved
during the semester.
Aims and Objectives
To obtain an understanding of how to define, plan, undertake and
report on an open-ended piece of supervised research work.
Learning Outcomes
Ability to plan aresearch or major design project;
Proposal for the intended work including setting objectives,
organization of a program of work and devising an experimental or
developmental program;
Preparation a Progress Report at the end of semester detailing the
context of the problem, relevant background research and progress
to date.

AMME 4102 ThesisB

6 credit points. Session: Semester 1, Semester 2. Classes: It is expected that students
will spend at least oneto two full days per week undertaking background research work,
organizing their program of work, preparing and analysing resultsand writing thethesis
document itself. Prerequisites: AMME4101. Assessment: Assessment for this Unit
of Study will be based on the evaluation of the progress report (10%) submitted at the
end of ThesisA, the presentation of a seminar relating to their chosen topic (10%) and
the thesis document itself (80%). Thefinal grade for thesisis based on the work done
in both ThesisA and Thesis B.

4. Undergraduate units of study

Syllabus

Students are asked to write a thesis based on aresearch or major
design project, which is very often some aspect of a staff member's
research interests. Some projects will be experimental in nature,
others may involve computer-based simulation, feasibility studies
or the design, construction and testing of equipment. Inthe normal
course of events some or al of the theoretical, developmental and
experimental aspects of research or design work are expected in a
thesis. These aspects may be either directed by the supervisor or be
of an original nature, but in any event the student is directly
responsible to his or her supervisor for the execution of his or her
practical work and the general layout and content of thethesisitself.
In undertaking the project, students will learn how to examine
published and experimental data, set objectives, organize aprogram
of work and analyse results. They will also be expected to evaluate
these resultsin relation to existing knowledge. The thesiswill be
judged on the extent and quality of the student's original work and
particularly how critical, perceptive and constructive he or she has
been in assessing his’her work and that of others. Studentswill also
be required to present the results of their findings to their peers and
supervisors as part of aseminar program.

Aims and Objectives

To obtain an understanding of how to define, plan, undertake and
report on an open-ended piece of supervised research work or major
design project.

Learning Outcomes

Ability to plan and undertake a research or major design project;
The implementation of the design plan conceived and begun during
ThesisA;

An ability to design and conduct experiments and to analyse and
interpret data from those experiments or design;

Preparation and submission of a Thesis at the end of semester
detailing the context of the problem, relevant background research
and results of the investigation.

AMME 4701 Guidance, Navigation and Control (Adv)
6 credit points. Session: Semester 2. Classes: (One 2hr lec and one 3hr tut) per week.
Prerequisites: AMME3500 or MECH3800. Assessment: Assignments.

Syllabus

The following concepts are covered in this UoS:

Fundamentals of Optimal Control Theory;

State Space Control Theory;

Modern Estimation Theory and the Kalman Filter;

Autonomous Systems Design;

Aims and Objectives

An understanding of Optimal control theory and itsusein trajectory
determination;

An ability to implement State Space Control theory concepts for
stabilizing and controlling autonomous systems,

An ability to implement modern estimation algorithms for usein
autonomous navigation systems, which form the feedback mechanism
to the control system;

An ability to design autonomous system architectures comprising
of low to high level control and estimation techniques, in order to
meet desired performance criteria.

Learning Outcomes

To understand optimal control techniques with particular focus on
optimization technigques given constraints;

To understand the fundamental concepts of State Space Control
theory, and its enhancement on classic control techniqueslearnt in
third year;

To be able to implement the concepts in State Space Control theory
towards particular autonomous design problems;

To understand the concepts behind Modern Estimation Theory and
how it is used to devel op estimation techniques for navigation
systems;

To be able to implement a Kalman Filter as aform of an estimation
algorithm;

To understand the concepts behind the development of an
autonomous system given the performance requirements of the
system.

M echanical Engineering

MECH 1400 M echanical Construction

6 credit points. Session: Semester 2. Classes: (Two 1hr lec & two 2hr workshop
sessions) per week. Prerequisites: MECH1560. Assessment: Reports, workshop
skills/attendance; machine operation.

Syllabus

Thisisaproject based subject where the students will build their
own designs. Historical developmentsin the area of the project
selected. Research into the necessary fieldsto fully understand and
analyse the project. Review and improve workshop skills. Students

81



4. Undergraduate units of study

design their own version of the project. Build the project in the
workshop. Test the completed machine.

Aims and Objectives

Selected historical events;

Research methods;

Analysistechniques;

Application of theory and analysisto real machinery;

Use of machine and hand tools;

Learning Outcomes

Improved research techniques,

Improved analysis methods,

Connecting history to Mechanical Engineering;

Seeing that they can engineer and build something that works;
The opportunity to do real engineering.

MECH 3260 Thermal Engineering

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & one 2hr tut) per week.
AssumedK nowledge: Fundamental s of thermodynamics are needed to begin thismore
advanced course. Prerequisites: (AMME2200 or MECH2200 or MECH2201).
Assessment: Lab experiments; quizzes; exam.

Syllabus

-Thermodynamics:

Exergy and entropy

Power: spark ignition

Power: diesel

Power: gasturbine

Power: stirling

Power: steam

Gas mixtures, Clausius-Clapeyron

Humidity, psychrometry

Air-conditioning

Combustion: stoichiometry, gas analysis

Combustion, thermochemistry, adiabatic flame temperature
Combustion, 2nd Law of Thermo., equilibrium, exergy

-Heat Transfer:

Conduction, thermal circuits

General conduction equation, cylindrical fins

Heat Exchangers

Numerical solutions

Unsteady conduction

Convection, analytical

Forced convection correlations

Natural convection, boiling

Radiation, spectrum, blackbody

Radiation, properties and laws.

Radiation, environmental, solar

Aims and Objectives

-To develop an understanding of the principles of thermodynamic
cycles, gas mixtures, combustion and thermochemistry applied to
engineering processes, power and refrigeration systems.

-To understand heat transfer equipment design. To classify heat
transfer situations as conduction, convection, radiation, forced or
natural convection. To determine the appropriate approach to
problems, the type of solution needed, analytical or numerical. To
be able to arrive at a solution and predict heat transfer rates and be
able to design and size heat transfer equipment.

Learning Outcomes

To be able to apply the principles of thermodynamics and heat
transfer to real engineering situations. Ability to tackle and solve a
range of complex thermodynamics cycles, air conditioning,
combustion, chemical equilibrium, problemsinvolving gas mixtures.
Ability to tackle and solve arange of heat transfer problemsincluding
finned heat exchangers, cooling by fluids, quenching, insulation and
solar radiation.

Textbooks
Cengel & Boles, Thermodynamics, an Engineering Approach (Mc-Graw-Hill)

Incropera & De Witt, Fundamentals of Heat Transfer (Wiley)

MECH 1560 I ntroduction to Mechanical Engineering

6 credit points. Session: Semester 1. Classes: (Two 1 hour lec & one 3hr lab) per
week. Assessment: In class assessments, assignments, exam, practical work.

First year core unit of study for Mechanical and Biomedical
Engineering students.

Syllabus

Introductory Mechanical and Biomedical Engineering (3 Cr):
Subject introduces the Mechanical and Biomedical Engineering
degrees. An overview of the range of roles of aMechanical and
Biomedical engineer (people, case studies, guests, etc.). The
skills’knowledge required of an engineer and the relationship between
the subjects in the degree program and how they are applied by
practicing engineers. Fundamentals of machinery and equipment
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common to these two degrees, with some introductory analysis
techniques and problem solving methods.

Manufacturing Technology (3 Cr):

Safety requirements: All students are required to comply with the
safety regulations. Studentswho fail to do thiswill not be permitted
to enter the workshops. In particular, approved industrial footwear
must be worn, and long hair must be protected by a hair net. Safety
glasses must be worn at all times.

Workshop Technology practical work in:

(a) Fitting - Measurement, marking, hammers, cutting, tapping and
screwing, reaming and scraping.

(b) Machining - lathe, mill, grinder, drill, shaper, and finishing
operations.

(c) Welding - Practical work in gas and electric welding.

(d) Blacksmithing and forging.

(e) Foundary - moulding and casting.

Objectives

- To develop an understanding of therole of Mechanical or
Biomedical engineers.

- To understand the content of the degree structure and how the
subjects are applied.

- To develop an understanding of arange of machining and
manufacturing processes required to make mechanical components.
Expected outcomes

Students will be able to:

- Work in agroup.

- Communicate effectively

- Recognise the engineering content of common machinery and
systems.

- Analyse simple engineering problems

Student will devel op skillsin machining and manufacturing methods
through practical experience.

MECH 2400 M echanical Design 1
6 credit points. Session: Semester 2. Classes: (2 lec & two 2hr drawing office sessions)
per week. Assessment: Assignments and quizzes.

Syllabus

(a) Machine Drawing -- freehand sketching of machine components.
Drafting techniques and standard drawing methods. Orthogonal
projections and sections. Dimensioning, tolerancing, conventional
symboals, detail and assembly drawings and descriptive geometry.
(b) Machine Design -- engineering innovation, creativity. Teamwork.
Design process, problem specification, conceptua techniques and
design evaluation. Ergonomic manufacturing and assembly consid-
erations.

Detail design of componentsincluding: design loads, failure and
factor of safety; cal culation approach and presentation conventions,
stress effectsin shape definition and material selection; introduction
to engineering hardware including fasteners, bearings and mechanical
power transmission. Introduction to involute gears and gear trains
(including epicyclic) .

Objectives

To develop an understanding of:

- the need for and use of standard drawings in the communication
and definition of parts and assemblies

- creativity

- the design process from initial idea to finished product

- methods use to analyse designs

- standard components

Expected outcomes

Students will develop skillsin:

- working in teams

- freehand sketching and drafting practices

- idea generation methods

- design analysis techniques and layout

- design development and testing

- written and graphical communication.
Textbooks
Boudny Engineering Drawing (McGraw-Hill)

Reference books

SHIGLEY & MISCHKE Mechanical Engineering Design (McGraw-Hill)
R.L. Norton Machine Design, An Intergrated Approach (Prentice Hall)
Library Classification : 621.815

MECH 2901 Anatomy and Physiology for Engineers

6 credit points. Session: Semester 2. Classes: (One 3hr lec; plustut & lab session) per
week. AssumedK nowledge: A basic understanding of biology. Prerequisites:
Recommended: BIOL 1003 (or equivalent). Assessment: Lab reports; oral presentation;
2hr exam.

Syllabus
Bone tissug;



Skeletal system;

Joints;

Muscle Tissue,

Bones & joints anatomy;

Muscle Mechanics;

Nerve Tissue;

Muscles & nerves prac;

CV S Heart;

Blood vessels;

Respiratory System 1;

Respiratory System 2 ;

Homeostasis ;

CV S and Respiratory anatomy (prac);

Physiology;

Respiratory Physiology;

Cardio-respiratory physiology (prac);

Renal Anatomy;

Renal Physiology;

Abdominal -Renal-digestive Anatomy;

Digestive Physiology;

Oral Presentation.

Aims and Objectives

Students should gain familiarity with anatomical and physiological
terms and understanding their meaning.

Students should gain an understanding of the gross anatomy of the
major systemsin the human body and their importanceinthedesign
of biomedical devices.

Students should gain an understanding of the major physiological
principles which govern the operation of the human body.
Learning Outcomes

Identify the gross anatomical features of the human body;
Describe the normal function of the major body systems (nervous,
circulatory, respiratory, muscul oskeletal, digestive and renal);
Determine how these functions relate to cellular function;
Determine how a biomedical engineering device affects the normal

anatomy and function of the body.

Textbooks

E.N. Marieb, Human Anatomy & Physiology, 6th Ed. (Pearson Benjamin Cummings,
2004)

MECH 3260 Thermal Engineering

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & one 2hr tut) per week.
AssumedK nowledge: Fundamentals of thermodynamics are needed to begin thismore
advanced course. Prerequisites: (AMME2200 or MECH2200 or MECH2201).
Assessment: Lab experiments; quizzes; exam.

Syllabus

-Thermodynamics:

Exergy and entropy

Power: spark ignition

Power: diesel

Power: gas turbine

Power: stirling

Power: steam

Gas mixtures, Clausius-Clapeyron

Humidity, psychrometry

Air-conditioning

Combustion: stoichiometry, gas analysis

Combustion, thermochemistry, adiabatic flame temperature
Combustion, 2nd Law of Thermo., equilibrium, exergy

-Heat Transfer:

Conduction, thermal circuits

General conduction equation, cylindrical fins

Heat Exchangers

Numerical solutions

Unsteady conduction

Convection, analytical

Forced convection correlations

Natural convection, boiling

Radiation, spectrum, blackbody

Radiation, properties and laws.

Radiation, environmental, solar

Aims and Objectives

-To develop an understanding of the principles of thermodynamic
cycles, gas mixtures, combustion and thermochemistry applied to
engineering processes, power and refrigeration systems.

-To understand heat transfer equipment design. To classify heat
transfer situations as conduction, convection, radiation, forced or
natural convection. To determine the appropriate approach to
problems, the type of solution needed, analytical or numerical. To
be able to arrive at a solution and predict heat transfer rates and be
able to design and size heat transfer equipment.

Learning Outcomes

4. Undergraduate units of study

To be able to apply the principles of thermodynamics and heat
transfer to real engineering situations. Ability to tackle and solve a
range of complex thermodynamics cycles, air conditioning,
combustion, chemical equilibrium, problemsinvolving gas mixtures.
Ability to tackle and solve arange of heat transfer problemsincluding
finned heat exchangers, cooling by fluids, quenching, insulation and
solar radiation.

Textbooks
Cengel & Boles, Thermodynamics, an Engineering Approach (Mc-Graw-Hill)

Incropera & De Witt, Fundamentals of Heat Transfer (Wiley)

MECH 3261 Fluid M echanics

6 credit points. Session: Semester 1. Classes: (Two 1hr lec; two 1hr tut; one 3hr lab
session) per week. Prerequisites; (AMME2200 or AERO2201 or MECH2202) and
(MATH2061 or (MATH2001 and MATH2005). Assessment: Lab quiz, report,
assignments, 2hr exam.

Syllabus

Navier-Stokes equations - derivation, significance and fundamental
importance.

Pipe flow - Bernoulli, shear losses, minor losses, networks.

Pumps - pump types, characteristics, applications.

Flow around a submersed bodies- lift and drag

Boundary layers - derivation of equations, laminar and turbulent,
transition, momentum integral method, law of the wall, velocity
profiles.

Turbulence - concept, properties of turbulent flow, eddy viscosity
models,more advanced approaches.

Channel flow - flow in a channel, weir, hydraulic jump

Gas dynamics - steady one-dimensional flow including friction and
heat transfer, sound waves, normal shock, nozzle flow, shock tube.
Aims and Objectives

The aim of this unit is to provide students with a detailed
understanding of the theory and practice of fluid mechanicsin the
context of mechanical engineering.

Learning Outcomes

This course will provide students with the ability to critically assess
and solve problems commonly found in fluid mechanics practice,
such as sizing pumps and piping systems, designing channels, and
determing the lift and drag characteristics of submerged bodies.
Additionally they will develop astructured and systematic approach
to problem solving.

Textbooks
Fox & McDonald, Intro to Fluid Mechanics (Wiley)

MECH 3361 M echanics of Solids 2

6 credit points. Session: Semester 1. Classes: (3 lec & one 2hr tut) per week and 6hr
lab work per semester. AssumedK nowledge: MATH1001, MATH1002, MATH1003,
ENGG1802. Prerequisites: AMME2301 or AERO2300; MATH2061 or MATH2005.
Assessment: Assignments, group lab report, quizzes, examination.

Syllabus

Stress and strain; linear elasticity and basic plasticity; introduction
to energy methods; Airy stress function method and stress concen-
tration; primary mechanics modeling skills and solution methods
for stress and deformation analysis of engineering problems; stress,
deformation and buckling of plates and shells; introduction to the
finite element method; case studies.

Aims and Objectives

The UoS aims to teach the fundamentals of analyzing stress and
deformation in a solid under complex loading associated with the
elemental structures/components in aerospace, mechanical and
biomedical engineering.

This UoS aims to devel op the following attributes:

- to understand the fundamental principles of solid mechanics and
basic methods for stress and deformation analysis of asolid
structure/element in the above mentioned engineering areas.

- to gain the ability to analyze problems in terms of strength and
deformation in relation to the design, manufacturing and maintenance
of machines, structures, devicesand elementsin the above mentioned
engineering areas.

Learning Outcomes

The outcome will be a good understanding of the following:

1. applicability of the theories and why so

2. how and why to do stress analysis

3. why do we need equations of motion/equilibrium

4. how and why to do strain analysis

5. why do we need compatibility equations

6. why Hooke'slaw, why plasticity and how to do elastic and plastic
analysis

7. how and why to do mechanics modeling

8. how to describe boundary conditions for complex engineering
problems

9. how to solve a mechanics model based on a practical problem
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4. Undergraduate units of study

10. how and why to use energy methods for stress and deformation
analysis

11. how and why to introduce plates and shells and how to do
analysisfor plate and shell structures

12. why and how to do stress concentration analysis and itsrelation
to fracture and service life of a component/structure

13. why and how to do fundamental plastic deformation analysis
14. how and why the finite element method is introduced and used
for stress and deformation analysis

The ultimate outcome is that the students have the ability to solve
engineering problems by comprehensively using the skills attained
above.

MECH 3362 Materials 2

6 credit points. Session: Semester 2. Classes: (Three 1hr lec & two 1hr tut) per week.
Prerequisites: (AMME 2302 or MECH2300) and (AMME 2301 or AERO2300).
Assessment: Assignments, quizzes and examination.

Syllabus

1. Deformation Mechanisms

2. Fatigue

3. Fracture

4. Creep

5. Damage Tolerance

6. Damage Resistance

7. Tribology

Aims and Objectives

There are six key focus areas:

1. Understand mechanical property profiles of materials

2. Understand the procedures of diagnostic and prognostic analyses
of materials and structures

3. Understand the mechanisms of crack propagation in ductile and
brittle materials and conditions under which fatigue occurs

4. Understand the principles and approach in damagetolerance design
5. Understand the conditions under which creep occurs and be able
to identify steady-state creep rate and rupture lifetime for agiven
creep plot

6. Understand the basic law of friction (Amontons' law), surface
roughness and mechanisms of wear

In order to attain these key understandings the aims of this subject
areto

1. Identify yield strength, tensile strength, elongation of failurein
an engineering stress-strain diagram

2. Calculate principal stresses and apply major yield/failure criteria
under combined stresses.

3. Understand the concept of critical strain energy releaserate, stress
intensity factor and fracture toughness and how to diagnoses failure
and evaluate fracture behavior of engineering materials

4. Be able to determine fatigue lifetime at a specified stress level
and fatigue strength corresponding to a specified number of cycles
5. Be able to apply the concept of damage tolerance designin
diagnostic prognostic analysis

6. Understand the basic forms of mechanical wear, such as adhesive
and abrasive wear and their dependence on external load, temperature
and material properties

7. Be able to estimate the temperature at which creep becomes
important for agiven material and understand steady-state creep and
its dependence on applied stress and temperature

Learning Outcomes

1. Understand how to characterize the elasticity and plasticity of
materials via engineering stress-strain diagrams and be able to
describe plastic deformation by motion of dislocations

2. Understand how to characterize fracture toughness and how to
design asimple engineering structure by applying fracture mechanics
3. Understand how to evaluate fatigue crack growth in termsfatigue
plot (SN curve) and fracture mechanics approach (stress intensity
factor)

4. Understand how to analyze rupture life of stead-state creep asa
function of stress and temperature

5. Understand the general relationship between mechanical wear
and applied load, temperature, and mechanical properties (hardness,
yield strength and fracture toughness)

6. Be able to design simple engineering structural elements such as
beams and thin-walled structures against yielding, creep rupture and

brittle fracture and fatigue with the concept of damage tolerance
Textbooks

William D. Gallister, Jr., Materials Science and Engineering-An Introduction, 6th
edition, John Wiley & Sons, 2003.

Norman E. Dowling, Mechanical Behaviour of Materias, 2nd edition, Prentice Hall,
1999.

Reference books

Thomas H. Courtney, Mechanical Behavior of Materials, McGraw Hill, 2000.
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Michael F. Ashby and David R.H. Jones, Engineering materials 1: an introduction to
their properties and applications, 2nd edition, Butterworth-Heinemann, 1996.

Michael F. Ashby and David R.H. Jones, Engineering materials 2 : an introduction to
microstructures, processing and design, 2nd edition, Butterworth Heinemann, 1998.

Michael F. Ashby, Materials selection in mechanical design, 2nd edition, Butterworth-
Heinemann, 1999.

MECH 3460 M echanical Design 2

6 credit points. Session: Semester 2. Classes: (Two 1hr lec and two 1hr tut) per week.
AssumedK nowledge: ENGG1802; AMME2301; AMME2500. Prerequisites:
MECH2400. Assessment: Assignments and quiz.

Syllabus

Stress and strain in engineering materials, deflections, linear and
angular, due to moments, forces and torque. Wear, stiffness, spatial
framework, welding practices.

Aims and Objectives

1. ThisUoS utilisesexisting theoretical skillsto elucidate the stresses
and strainsthat exit in individual categories of machine parts. It aims
to makes the student aware of the simplifications that are necessary
to arrive at the analytic expression commonly used in thisfield.
These smplifications result in deviations from real stresslevels. It
is possible to have different degrees of simplifications, requiring
more or lesswork, and resulting in more or lessdeviation. Thefocus
isto makethe student practiced in arange of modern techniquesand
be made aware of their strengths and limitations.

2. Teaches the student how to recognise where and how their
theoretical skills can be applied to practical situations encountersin
thefield of Machine design.

Learning Outcomes

1 Calculate weld thickness for anominated joint outline, subjected
to combined loads.

2 To apply modern fatigue life predictionsin general to component
parts.

3 Design abolted joint to carry shear loads.

4 Calculate a pre tensioned bolted joint properties and dimensions
to meet arequired fatigue loading.

5 Useanumerical solver to arrive at an optimal design for afully
defined bolted joint, shaft diameters, nested springs and other
machine part.

6 Design ashaft to carry steady and alternating torsions and bending
loads in areal world assembly.

7 Select abelt drive and other power transmission device to suit
loads and conditions.

8 Design and construct a space frame that meets requirements of
rigidity, strength and simplicity.

9 Design or select acoupling that hasthe appropriate attributes with
respect to power and misalignments.

10 Calculatethe parametersthat define amatched pair of spur gears.
11 Using modern FEA packages that are integral with a CAD

system.
Textbooks
R.L. Norton, Machine Design, An Integrated Approach, 2nd Ed. (Prentice Hall)

MECH 3660 M anufacturing Engineering

6 credit points. Session: Semester 1. Classes: Lec: 2.5 hours per week Tut: 1.5 hours
per week Lab: 6 hours per semester Industrial visit. AssumedKnowledge:
AMME2301, AMME2302, MATH2061. Prerequisites: MECH1560, ENGG1802;
Recommended AMME2200. Assessment: Assignments, group lab report, quizzes,
industrial visit attendance.

Syllabus

Manufacturing Processes: Common processes and their science
(machining, casting, powder metallurgy, metal working, welding,
polymer processing and composite manufacture); merits and
limitations; NC and CAM; Introduction to advanced processes
(sensor and actuator, I1C, intelligent robots and biomedical and nano-
technological device).

Manufacturing Systems: Economics in manufacturing; flexible
manufacturing; just-in-time manufacturing; group technology;
materials selection and reguirements planning; quality control;
introduction to new technology; introduction to e-manufacturing;
human factors; plant layout.

Aims and Objectives

The UoS aimsto teach the fundamental s of manufacturing processes
and systemsin mechanical, mechatronic and biomedical engineering,
including traditional and advanced manufacturing technologies.
This UoS aims to develop the following attributes:

- to understand the fundamental principles of manufacturing
technologies for the above mentioned engineering areas

- to gain the ahility to select existing manufacturing processes and
systems for direct engineering applications



- to develop ability to create innovative new manufacturing techno-
logies for advanced industrial applications.To develop - ability to
invent new manufacturing systems

Learning Outcomes

The outcome will be a good understanding of the following:

1. merits and advantages of individual manufacturing processes and
systems

2. principles of developing new technologies

3. comprehensive applications and strategic selection of manufac-
turing processes and systems

MECH 3661 Engineering M anagement

6 credit points. Session: Semester 2. Classes: (One 2hr lec and one 2hr tut) per week.
AssumedK nowledge: ENGG1803. Assessment: Assignments, one group assignment,
oral presentation and examination.

Syllabus

The concepts covered in this UoS are from the following management
areas.

Engineers and Management - including ethics,Communication and
People in Organisations, Economics, Leadership, Strategic
Management, Managerial Decision Analysis, Marketing, Business
Planning, Legal Environment of Business, Industrial Hazard
Management, Human Resource M anagement, Project Management,
Quiality Assurance and Management, Operations Management, and
Financial Management.

This broad range of topicsis covered so as to familarise students
with the fundamental areas of managerial practice that they can be
expected to become professionally proficient in.

Aims and Objectives

The objectives of this Unit of Study (UoS) areto:

- develop an understanding of the principles and practices of
industrial and engineering management

- provide an understanding of the theoretical and practical issues
facing an industrial organisation, and the fundamental approaches
to their management

- understand the ethical, social, economic and environmental
contexts of professional engineering within anindustrial organization.
The attributes that will be devel oped in this UoS are consistent with
the development of scholarship, global citizenship and lifelong
learning. Thisisoutlined in a section below.

Learning Outcomes

- Understand the fundamental approachesto industrial management
- Apply arange of these approachesin class experiences and
assessment tasks

- Practice and appreciate the effective management of workgroups
- Understand the importance of effective design and management
of human systemsin managing organisational and professional issues
- Develop an ethical approach to dealing with professional issues of
an economic, social or environmental nature

- Enhance competence and confidence in oral and written
communication.

MECH 3921 Biomedical Design and Technology

6 credit points. Session: Semester 2. Classes: (One 2hr lec & one 1hr tut) per week,
desigin group meetings and site visits. Prerequisites: Recommended: BIOL 1003;
MECH2901; MECH2400; MECH2900. Assessment: Assignments, quizzes, design
project and exam.

Syllabus

Medical Devices:

Overview of the wide spectrum of devices used in medical and
paramedical fields

Clinical devices
Rehabilitation/assistive devices
Implants

Medical Supplies

Surgical equipment

Regulation of Medical Devices:
Electrodes and Electrical Signals
Blood Pressure Monitoring
Blood Flow Monitoring
Respiratory Flow Monitoring
Pulse Oximetry

ECG and Cardiac Function

EEG

FES

Eye Surgery and Technology
Dialysis

Electrical Safety

Biomaterials

Industrial and Hospital Visits.
Team biomedical design project and preparation of adetailed design
brief.

Aims and Objectives

4. Undergraduate units of study

Studentswill gain an understanding of the devel opment, manufacture
and uses of biomedical engineering products in therapeutic,
rehabilitation and clinical settings.

Students will gain an understanding of the process of biomedical
regulation in Australiaand other major international markets aswell
as the entire process of creating a new hiomedical engineering
product, from design through to marketing and monitoring of the
product.

Students will design a biomedical device including the preparation
of adetailed design brief.

Learning Outcomes

By the end of this unit of study, studentswill have an understanding
of:

1. Marketing and regulation of biomedical products,

2. Biomedical ethics,

3. Development and testing protocols for biomedical devices,

4. Rehabilitation engineering,

5. The uses of hiomedical productsin hospitals.

6. Planning of clinical trials.

7. Regulatory submissions.

MECH 4060 Professional Engineering 2

3 credit points. Session: Semester 1. Classes: (One 2hr lec & one 1hr tut) per week.
AssumedK nowledge: ENGG1803, AMME4100. Prerequisites: Mandatory:
MECH3660; Recommended: MECH3661. Assessment: Assignments, one presentation,
attendance at lectures.

Syllabus

Principles of Project Management

Management of large projects or a portfolio of small projects -
including

Planning techniques

Organisation

Control

Design Management

Management of Commissioning and Start up of process /mining
plant

Management of Plant Maintenance

Preparation and Delivery of Oral Presentations on technical subjects
Introduction to:

Occupational safety,

Safety Management systems,

Management of environmental performance,

Engineering as an element in the cost of production

Quality Assurance and

Principles of Total Quality Management

The concept of completed staff work

Production Engineering Management

Industrial Relations

Individual and team approaches to solving standard and open ended
problems

Aims and Objectives

This UoS aims to create an awareness of the issues surrounding
management of projects and in general management in engineering
plants.

To impart knowledge resulting in a more global approach to the
practice of engineering and engineering management.

To provide a vehicle for improving communication skills.

The course a so aims, when taken together with other courses offered
by the Department, to substantially meet the requirement of the
Ingtitution of Engineers, Australia, for undergraduate training in
management theory.

To introduce the range of topics related to engineering project
management and project work which a project engineer needsto be
aware of.

To provide sufficient understanding of them for you to be able to
recognise the need for them in any project you may be engaged in,
and to be able to make more detailed enquiries yourself or seek
specidist help.

To develop anumber of specific skills that a project engineer will
need to use.

Learning Outcomes

On completion of this course, students should be able to:

Plan small projects, and contribute effectively to planning of larger
projects

Understand what is required of you in your rolein the conduct and
management of an engineering project

Perform well in that role from the outset, with your performance
limited only by your experience

Prepare an interesting presentation on aspects of your work for your
peers or senior managers
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4. Undergraduate units of study

Recognise the range of expertise you may need to call onin your
role as an engineer working on a project (e.g in the safety and
environmental fields)

Understand what the experts are saying, and to be able to contribute
effectively to that discussion, so making effective use of that
expertise.

The course aso aims, when taken together with other courses offered
by the Department, to substantially meet the requirement of the
Institution of Engineers, Australia, for undergraduate training in
management theory.

MECH 4210 Computational Fluid Dynamics

4 credit points. Session: Semester 2. Classes: 2 lectures and one tutorial per week.
Prerequisites: MECH 3210 or MECH3211 or AERO3250. Assessment: Tutorial work
and projects.

Fourth year elective unit of study.

Syllabus summary

Conservation equations of fluid flow; boundary conditions, classi-
fication of flow problems. Numerical solution schemes based on
pressure correction; the SIMPLE algorithm and its variants,
convection schemes. Solution of the resulting algebraic equations.
Turbulence modelling; implementation of boundary conditionsin
turbulent flow. Coupled heat transfer: convection, combustion,
radiation heat transfer. Multiphase flow. Introductions to
compressible flow, the physical significance of hyperbolic equations;
characteristic based methods; FCT and TVD schemes. Pitfallsto
avoid in CFD.

Objectives

To give students an understanding of basic Navier-Stokes solution
methods and turbulence models.

Expected outcomes

Ability to write asimple Navier-Stokes solver and to use a state-of -

the-art CFD package.
Textbooks
Reference books

Fletcher Computational Techniques for Fluid Dynamics, vols | and 2 (Springer, 1988)
Patankar Numerical Heat Transfer and Fluid Flow (Hemisphere, 1983)

MECH 4220 Environmental Engineering

6 credit points. Session: Semester 1. Classes: 6 hrs/wk. Prerequisites: 24 credit
points of third year units of study. Assessment: Classwork, Assignments, one 1.5hr
exam and one 2hr exam.

Fourth year elective unit of study.

Syllabus summary

The unit of study will consist of the following components:
Environmental acoustics and noise control (2 credit points) -- Basic
acoustics theory, sound generation and propagation, impedance,
absorbing materials, industrial noise sources, isolation methods of
noise control, enclosures, instrumentation and measurement,
frequency analysis, noise regulations. Computational methods in
acoustics.

Energy and the Environment (4 credit points) - Economic analysis
of energy systems. Urban air pollution, ozone hole and greenhouse
problems, waste disposal, water pollution. Montreal Protocol, Rio
and Kyoto Accords. Sustainable energy, renewable energy, energy
efficiency, CO2 capture and sequestration and other emerging control
technologies.

Objectives

To acquaint students with the methods engineers use to assess and
deal with the environmental consequences of industry and other
human activities, with particular emphasis on impact assessment
and noise.

Expected outcomes

Studentswill appreciate the social, economic, and legidative aspects
of environmental protection. They will understand the requirements
of an environmental impact statement. They will be able to make
the cal culations and measurements necessary to estimate acoustic
noise levels in machinery, buildings and the outside environment
and to make recommendations as to how best to reduce them.

Textbooks

Reference books

Bies and Hansen Engineering Noise Control (Allen and Unwin, 1988).
Hassall and Zaveri Acoustic Noise Measurement (Bruel and Kjaer, 1988).
Preliminary reading can be made on the web at www.ieagreen.org.uk.

Other books as advised during classes.

Library Classification: 534.8, 620.23, 620.8, 628.1
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MECH 4230 Environmental Acoustics & Noise Control
2 credit points. Session: Semester 1. Classes: 2 hrsper week. Prerequisites: 24 credit
points of third year units of study. Assessment: Assignments and one 1.5 hr exam.

Fourth year elective unit of study.

Syllabus summary

Basic acousticstheory, sound generation and propagation, impedance,
absorbing materials, industrial noise sources, isolation methods of
noise control, enclosures, instrumentation and measurement,
frequency analysis, noise regulations. Computational methodsin
acoustics.

Objectives

To acquaint students with the methods engineers use to assess and
deal with the environmental noise due to industry and other human
activities.

Expected outcomes

Studentswill appreciate the social, economic, and legislative aspects
of environmental noise. They will be able to make the calculations
and measurements necessary to estimate sound levels and noisein
machinery, buildings and the outside environment and to make
recommendations as to how best to reduce them.

Textbooks
Reference

Bies and Hansen Engineering Noise Control (Allen & Unwin, 1988)
Hassall and Zaveri Acoustic Noise Measurement (Bruel & Kjaer, 1988)
Library classification: 534.8, 620.23

MECH 4240 Energy and the Environment
4 credit points. Session: Semester 1. Classes: 3hrsper week. Prerequisites: 24 credit
pointsof Senior unitsof study. Assessment: Assignments, classwork and one 2hr exam.

Fourth year elective unit of study

Syllabus summary

Economic analysis of energy systems. Urban air pollution, ozone
hole and greenhouse problems, waste disposal, water pollution.
Montreal Protocol, Rio and Kyoto Accords. Sustainable energy,
renewabl e energy, energy efficiency, CO2 capture and sequestration
and other emerging control technologies.

Expected outcomes

Studentswill be ableto carry out economic and environmental impact

analyses for energy systems.

Textbooks

No text or reference books are set. Preliminary reading can be made on the web at
www.ieagreen.org.uk.

MECH 4250 Air Conditioning and Refriger ation

3credit points. Session: Semester 2. Classes: 1 lecand 1 tut per week. Prerequisites:
MECH 3200 or (MECH3201 and (MECH3202 or MECH3203)). Assessment:
Assignments, project and one 2hr exam.

Fourth year elective unit of study.

Syllabus summary

Applied psychrometrics, air conditioning systems, design principles,
cooling load calculations, heating load cal culations, introduction
and use of computer-based load estimation packages software, air
distribution, fans, ducts, air conditioning controls.

Refrigeration cycles, evaporators, condensors, cooling towers,
compressors, pumps, throttling valves, piping, refrigerants, control,
refrigeration eguipment, stimulation of refrigeration systems, food
refrigeration and industrial applications.

Use of CFD packages astools to simulate flows in building and to
optimise air conditioning design, energy estimation methods and
software, energy management in buildings.

Objectives

To develop apractical understanding of air conditioning and
refrigeration applications.

Expected outcomes

Students will be able to determine thermal loads on structures, and
design an air conditioning or refrigeration!! system with attention
to air distribution and energy consumption.

MECH 4260 Combustion and Fire Safety

3 credit points. Session: Semester 1. Classes: 2 lec/tuts per week. Prerequisites:
(MECH3201 and MECH3202) or (MECH3201 and MECH3203). Assessment: Group
Project and exam. Students will work in groups to develop a Fire Engineering Design
for a building space.

Fourth year elective unit of study.

Syllabus summary

Introduction to fire hazards, phases of fire development and spread.
Fire Engineering Design. Fire growth rates and fully-devel oped fires.
CFD applied to firesin buildings, smoke and toxic products.
Radiation from fires. Fundamental s of combustion science, premixed,
non-premixed flames. Chemical kinetics and pollutant formation..
Objectives

Students will learn about Fire Engineering design for buildings.
Characteristics of fire growth, hazards, toxic products, design of



buildings to save lives and property are covered. Students will use
computational modelling to predict smoke and toxic product
dispersal. Studentswill also get an understanding of the basic physics
and chemistry of combustion processes and how pollutants and toxic
species are formed.

Expected outcomes

Studentswill be ableto perform asimple analysis of simplereacting
systems. They will aso be capable of assessing firerisks and fire
protection systems in buildings.

Textbooks
Reference

A set of lecture notesis available.

Fire Engineering Guidelines, Fire Code Reform Centre, 1996

SFPE Handbook of Fire Protection Engineering., NFPA 2002.

An Introduction to Fire Dynamics, Drysdale, Wiley, 1998

Combustion Fundamentals of Fire ed. Cox, 1995

An Introduction to Combustion, Turns, McGraw-Hill, 2000

Principles of Combustion, Kuo, Wiley, 1986

Fundamentals of Heat and Mass Transfer, Incropera and De Witt, Wiley, 1996

MECH 4310 Advanced Engineering M aterials
6 credit points. Session: Semester 2. Classes: 3lec & 3tut/lab per week. Prerequisites:
MECH3300 Materials 2. Assessment: Quiz, log book, presentation and final report.

Syllabus summary:

Advanced ceramics, superalloys, shape memory alloysand polymers,
advanced polymer matrix composites, piezoceramic materials, thin
film science and technol ogy, advanced joining methods, processing-
structure-property relationship, damagetolerance, structureintegrity
and reliability, toughening mechanisms.

Objectives:

To understand (a) how to define the relationship between properties
and microstructures of advanced engineering materials, (b) how to
improve mechanical design with the knowledge of mechanics and
properties of materials, and (c) how to conduct failure diagnosis of
engineering structures.

Expected outcomes:

Students should gain the capabilities: (a) to define structure-property
relationships of advanced engineering materias, (b) to improve the
performance of engineering structures through tailoring materials
microstructure and manufacturing processes, and (c) to conduct
failure diagnosis of simplified failure cases of engineering structures

Textbooks
L ecture notes

Reference books

Ashby, Materials Selection in Mechanical Design (Pergamon, 1993)

Atkins and Mai, Elastic and Plastic Fracture (Ellis Horwood, 1985)

Broek, Elementary Fracture Mechanics (third edition, Martinus Nijhoff, 1982)
Chawala, Composite Materials (Springer-Verlag, 1987)

Crawford, Plastic Engineering (second edition, Maxwell-Macmillan, 1987)
Davidge, Mechanical Behaviour of Ceramics (C.U.P, 1979)

Eckold, Design and Manufacture of Composite Structures (McGraw-Hill, 1994)
Gibson, Principles of Composite Material Mechanics (McGraw-Hill, 1994)
Richerson, Modern Ceramic Engineering (M. Dekker, 1982)

Harris, Engineering Composite Materials (Institute of Metals, 1986)

Jones, Engineering Materials 3 - Materials Failure Analysis (Pergamon, 1993)
Richerson,Modern Ceramic Engineering (M Dekker, 1982)

MECH 4410 Advanced Design and Analysis 1

3 credit points. Session: Semester 1. Classes: 2 hrs’'wk. Prerequisites: MECH 3400
Mechanical Design 2A and MECH 3410 Mechanical Design 2B. Assessment:
Assessment is based on three assignments (each 25%) and one class quiz (25%, closed
book), aswell as attendance, participation and evidenced effort during classes (including
class tasks) in the drawing office as well as the PC345 laboratory.

Fourth year elective unit of study.

Objectives

To develop afuller understanding of and familiarity with the practical
design processes expected in industry, including application of
analysis techniques (in particular the Finite Element Method) and
knowledge obtained from other courses studied.

Expected outcomes

Students should be able to undertake with a measure of confidence
basic design and related analysis tasks likely to be encountered in

4. Undergraduate units of study

early industrial employment, and should have an understanding of
the many aspects associated with them. Strong competence and
understanding of the application of the Finite Element Method in
stressand vibration analysisfor the design task will be expected and
necessary.

Syllabus summary

The course introduces the student to the practical aspects of
mechanical design in the industrial environment, with particular
emphasis on the complete design of typical mainstream machinery
such asfans, ore grinding mills and vibrating screens among others.
Other topics include arevision of main machinery components
(shafts, couplings, baseplates etc); torsional vibration; design for
fatigue loadings; quality management; ndt; strain gauging methods
for design confirmation. The course includes considerable
application of the finite element method in stress and vibration
analysis as applicable to the mechanical design analysistask, with
specific use of the STRAND7 FE code in the department PC345

|aboratory.
Textbooks
L ecture notes

Reference books

Norton "Machine Design - an integrated approach".

Bleier "Fan Handbook"

Wills "Mineral Processing Technology"

Adams and Askenazi "Building Better Products with Finite Element Analysis'
Maddox "Fatigue Strength of Welded Structures'

Regular reference will be made to other publications, journals, relevant conference
proceedings, trade information as well as Australian and International Standards and
Codes of Practice, societies and organisations.

MECH 4420 Advanced Design and Analysis 2

3 credit points. Session: Semester 2. Classes: 2 hrs/'wk. Prerequisites: MECH 3400
Mechanical Design 2A, MECH 3410 Mechanical Design 2B and MECH 4410 Advanced
Design and Anadlysis 2. Assessment: Assignments, quiz, attendance, participation.

Objectives

To develop afuller understanding of and familiarity with the
nominated elements of the practical design process expected in
industry, including application of analysis techniques (in particular
the Finite Element Method).

Expected outcomes

Students should be able to undertake with a measure of confidence
course related design and analysis tasks likely to be encountered in
early industrial employment, and should have an understanding of
the many aspects associated with them. Strong competence and
understanding of the application of the Finite Element Method in
stress and vibration analysisfor the design task will be expected and
necessary.

Syllabus summary

The courseisindependent of Mech4410 but inherently complements
it with respect to the design and analysis related topics covered.
These include mechanical design with steel structural hollow
sections; design with aluminium, stainless steel and selected
composites; design fundamental's of stacker reclaimers and
shiploaders; lifting tackle; special purpose machinery design; wind
and earthquake loading analysis; structural dynamics; design
rectification techniques; design audits. The courseincludes consid-
erable application of thefinite element method in stressand vibration
analysis as applicable to the mechanical design analysistask, with
specific use of the STRAND7 FE code in the department PC345

laboratory.
Textbooks
L ecture notes

References books
Norton "Machine Design - an integrated approach”.
"Design Guide for structural hollow sectionsin mechanical applications’ CIDECT.

Regular reference will be made to other publications, journals, relevant conference
proceedings, trade information as well as Australian and International Standards and
Codes of Practice, societies and organisations.

MECH 4605 Industrial Engineering

8 credit points. Session: Semester 1. Classes: 7 lec/wk plus associated tut and lab
work and industrial visits. Prerequisites; MATH2001 and MATH2005 and (M ECH3620
or MECH3621 or ENGG2003). Assessment: Assignments plus exams.

Fourth year elective unit of study. Industrial ergonomics -- refer to
syllabus summary for MECH 4620 Industrial Ergonomics.
Operations research -- refer to syllabus summary for MECH 4635
Introduction to Operations Research. Industrial and Engineering
Management -- total quality management, production planning and
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4. Undergraduate units of study

control, costing and pricing, inventory management and control,
management reporting systems, value analysis, problem resolution
strategies, dispute anagement, project management, contract
administration, marketing management, business planning, the
management of engineering enterprises, professional engineering
skills.

Objectives

To develop an understanding of:

- principles and practices of industrial and engineering management
- effects of globalisation on Australia's economic performance, and
the competitiveness of Australian firms

- insight into the importance of innovation

- roles appropriate to governments

- ergonomics

- information handling

- safety

- training

- work performance

- the role of operations research in modern industry

- problem formulation and analysistechniquesfor operationsresearch
problems

- the importance of reliability analysisin part and system designs

- the use of maintenance and repair to extend the useful life of
systems

Expected outcomes

Students should develop skills and ahilitiesin:

- the application of problem solving sol utions to management issues
- an appreciation of theinterrel ationships and compl exities associated
with the management of a modern industrial organisation

- the development of logical, thoughtful and creative presentations
concerning industrial management

- ergonomic analysis

- information processing

- consideration of the workspace

- consideration of the workers and their skills

- the solution of arange of operations research and reliability

problems.
Textbooks
Taha, Operations Research - An introduction (Prentice Hall, 1997)

Lewis, Introduction to Reliability Engineering (Wiley, 1987 or 1994)

MECH 4610 Industrial Engineering and M anagement

2 credit points. Session: Semester 1. Classes: 2hrslec and tut/wk plusindustrial visits.
Prerequisites: One of MECH3620, MECH3621, ENGG2003. Assessment:
Assignments.

NB: ENGG4004 is an acceptable alternative up to a total substitution not exceeding
the credit point value of ENGG4004.

Fourth year elective unit of study.

Syllabus

Total quality management, production planning and control, costing
and pricing, inventory management and control, management
reporting systems, value analysis, problem resolution strategies,
dispute management, project management, contract administration,
marketing management, business planning, the management of
engineering enterprises, professional engineering skills.

Objectives

To develop an understanding of:

- principles and practices of industrial and engineering management
- effects of globalisation on Australia's economic performance, and
the competitiveness of Australian firms

- insight into the importance of innovation

- roles appropriate to governments.

Expected outcomes

Students should develop skills and abilitiesin:

- the application of problem solving sol utions to management issues
- an appreciation of theinterrel ationships and complexities associated
with the

- management of a modern industrial organisation

- the development of logical, thoughtful and creative presentations
concerning industrial management.

Textbooks
Samson D., Management for Engineering (Longmans)

Reference books

Hicks, Introduction to Industrial Engineering and Management Science (McGraw- Hill,
1977)

Harding, Production Management 2nd edn (MacDonald & Evans, 1974)
Hussey, Introducing Corporate Planning (Pergamon, 1972)

Currie, Work Study 4th edn (Pitman, 1977)

Heyde, Concise MODAPTS (AAPTS&R, 1975)
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Koontz, et al. Management 7th edn (McGraw-Hill, 1980)

Hunt, Managing People at Work (McGraw-Hill, 1979)

Blakemore, The Quality Solution (Austraian Business Library, Vic.)
Kotler, Fitzroy, Shaw, Australian Marketing Management (Prentice-Hall)

Macnamara, Australian Marketing and Promotion Handbook (Australian Business
Library)

Case Studiesin Australian Strategic Management

MECH 4620 Industrial Ergonomics

2 credit points. Session: Semester 1. Classes: 2hrs/wk. Assessment: Assignments
and exam.

NB: ENGG4004 is an acceptable alternative up to a total substitution not exceeding
the credit point value of ENGG4004.

Objectives

Introduce ergonomics and increase avareness of the ergonomics
issues; provide information about humans, particularly in the
workplace; provide practical information and sources to alow the
human-environment performance to be optimised; provide
opportunity to apply ergonomics principles; encourage students to
consider the human in all their work.

Expected outcomes:

Students will be aware of ergonomics and be able to undertake a
basi c ergonomi cs assessment with ameasure of confidence. Students
should also be ableto identify potential ergonomics issues, source
inf?)rmkgti on and call in specialist expertise appropriately.

Textbool

Stevenson, "Notes on the Principles of Ergonomics* (available from the Uni Copy
Centre) Reference to many other materialsis expected.

Library Classification: 612, 620, 005, 658, 158 ... |ots more

MECH 4635 I ntroduction to Oper ations Resear ch
4 credit points. Session: Semester 1. Classes: 3 hrs’wk. Prerequisites: MATH1005,
MATH2001, MATH2002, MATH2005. Assessment: Assignments and 2hr exam.

Syllabus summary

History and methods of operations research. Linear programming;
simplex method; transportation models. Network models; project
scheduling; critical path methods. Deterministic and probabilistic
inventory control models. Simulation modeling. Optimization.
ntroductionto reliability analysis. Component and system rdliability;
effect of maintenance and repair.

Objectives

To develop an understanding of:

- therole of operations research in modern industry problem
formulation and analysis techniques.

- the importance of reliability analysisin part and system design.
- the use of maintenance and repair to extend the useful life of
systems.

Expected outcomes

Students should develop skillsin:

- problem formulation.

- the solution of arange of operations research problems.

- the solution of arange of reliability problems.
Textbooks
Taha, Operations Research - An introduction (Prentice Hall, 1997)

Lewis, Introduction to Reliability Engineering (Wiley, 1987 or 1994)

MECH 4640 Product Life Cycle Design
2 credit points. Session: Semester 2. Classes: 2 hrs/wk. Prerequisites: MECH3600
or MECH3620 or MECH3621 or ENGG2003. Assessment: Assignment.

Fourth year elective unit of study.

Syllabus summary

It is becoming more and more critical that product design
incorporatestheimplications of disposal at the end of the operational
life cycle of the product. For manufacturersthisis emerging asa
legislative issue as environmental implications enforce their
responsibility over the entire life cycle of the product. Thisrequires
consideration of processing technology, materials and partsrecycling,
and design for disassembly. The course content addresses these
issues via examples of consumer products manufacture and their
design.

An assignment based on small consumer product redesign to improve
recyclability will form an important component of the course.
More specifically the contents focus on:

- Product life cycle engineering based on environmental and
legislative issues.

- Net recovery value analysis based materials, parts, processes and
energy model.

- Task analysis for disassembly planning based on clustering.

- Product profile and redesign to improve recyclability.

Objectives



To provide students with necessary knowledge and techniques to
plan at the design stage the life cycle problems of the product.
Expected outcomes

Students will learn the major issues involved in product life cycle
engineering, relevant methods to improve the recyclability and the
principal considerations on legidative, environmental, materials,
processes etc.

MECH 4650 Workplace Industrial Relationsin Aust

2 credit points. Session: Semester 2. Classes: Session of 2 consecutive days.
Prerequisites: 36 credit points of senior units of study. Assessment: Assessment will
be based on the level of participation in small group work, the larger group and arole
play. Thiswill require ahigh level of verbal communication skills and an ability to
contribute to complex discussions. Punctuality will also be considered.

NB: Department permission required for enrolment. Department permission required
for enrolment. ENGG4004 is an acceptable alternative up to a total substitution not
exceeding the credit point value of ENGG4004.

Syllabus summary

Introduction to industrial relations, principal playersin the system,
Industrial relations law. Awards and agreements, working with
unions, responsibility of managers, handling individual grievances,
identifying and resolving conflict.

Objectives

To give students an understanding of industrial relation issuesin
Australia.

Expected outcomes

Students will develop skillsto handle industrial relationsin the
workplace and deal with conflicts and disputes.

MECH 4720 Sensors and Signals

6 credit points. Session: Semester 1. Classes: 2hrslec and 2hr tut per week.
Prerequisites: MECH3700 or MTRX3700 or MECH3701. Assessment: Tutorials,
Design Assignment and Open book exam.

Syllabus summary

This course starts by examining looking at signal characteristics,
modulation, filtering and convol ution before examining some passive
sensors. It goes onto provide an overview of theworkings of typical
active sensors (Radar, Lidar and Sonar). It providesinsight into basic
sensing methods as well as aspects of interfacing and signal
processing. It includes both background material and a number of
case studies.

The course covers the following topics:

a) SIGNALSAND MODULATION: Examinestypical signals, looks
at modulation, filtering and convolution

b] PASSIVE SENSORS: Infrared Radiometers, Imaging Infrared,
Passive Microwave Imaging, Visible Imaging & Image Intensifiers
¢) CTIVE SENSORS: THE BASICS: Operational Principles, Time
of flight (TOF) Measurement & Imaging, Radio Tags and
Transponders, Range Tacking, Doppler Measurement, Phase

M easurement

d) SENSORSAND THE ENVIRONMENT: Atmospheric Effects,
Target Characteristics, Clutter Characteristics, Multipath

€) ACTIVE SENSORS: ADVANCED TECHNIQUES: Probability
of Detection, Angle Measurement and Tracking, Combined
Range/Doppler and Angle Tracking, Frequency Modulation and the
Fast Fourier Transform, High Range Resolution, Wide Aperture
Methods, Synthetic Aperture Methods (SAR)

Aims and Objectives

The course aimsto provide studentswith agood practical knowledge
of abroad range of sensor technologies, operational principles and
relevant signal processing techniques. MECH4721 isthe lastin a
series of practical Mechatronic and Electrical courses taken over
threeyears. It takes these practical engineering concepts, along with
the associated mathematical, electronic and mechanical theory and
applies this knowledge to a series of practical, albeit specialized
applicationsthat will be encountered by most M echatronic Engineers
at sometime during their careers.

The areas of focus are:

1. Some signal theory, modulation, filtering and convolution

2. A good understanding of the fundamental measurement processes
involved in these sensor types considered

3. Theability to select an appropriate sensor technology for aspecific
application

4. A structured approach to the design of complex engineering
systems such as radar systems

5. A good grasp of the engineering trade-offs that must be made
during the this design process

Learning Outcomes

A good understanding of passive and active sensors, their outputs
and applicable signal processing techniques. An appreciation of the
basic sensors that are available to engineers and when they should
be used.

4. Undergraduate units of study

MECH 4730 Computersin Real-Time Control and Inst

6 credit points. Session: Semester 1. Classes: (one 2hr lec and one 2hr |ab)/week.
Prerequisites: MTRX3700 or MECH3701 or MECH3700. Assessment: Lab work
and 2hr exam.

Syllabus

Overview of the IBM PC architecture and 1/0 Interfaces. System
Software Design Concepts. Programming for interactive control
using C Programming Language. Multitasking systems. Timers,
Interrupts, Process and Threads, | nterprocess Communication,
Asynchronous tasks, data communication. Structured data, use of
structuresin Cfor RT control. High Performance Real time operating
systems: QNX Neutrino and Windows Real time Extensions.
Aims and Objectives

There are three key focus areas:

1. An understanding of embedded system software system design.
2. An understanding of the modern Devel oping tools for Real time
embedded systems;

3. An understating of how to organize, design and implement a
complex Real time system.

In order to attain these key understandings the aims of this subject
are

1. To learn the fundamental principles and requirements of real time
software design

2. To understand the basic components of an embedded systems,
3. To learn, appreciate and understand the various stages that need
to be completed in alarge software system implementation

4. To learn the capabilities of atypical high performance real time
operating system

Learning Outcomes:

There are three key focus areas:

1. An understanding of embedded system software system design.
2. An understanding of the modern Devel oping tools for Real time
embedded systems;

3. An understating of how to organize, design and implement a
complex Real time system.

In order to attain these key understandings the aims of this subject
are

1. Tolearn the fundamental principles and requirements of real time
software design

2. To understand the basic components of an embedded systems,
3. To learn, appreciate and understand the various stages that need
to be completed in alarge software system implementation

4. To learn the capabilities of atypical high performance real time
operating system

Textbooks

Auslander DM & Tham CH, Real Time Software for Control, Prentice Hall, 1990.

Library Classification: 629.8102, 629.8955133.

MECH 4901 Orthopaedic Engineering

3 credit points. Session: Semester 2. Classes: (One 3hr lec) per week. Assumed-
Knowledge: MECH3300; MECH3310. Prerequisites: MECH2300; BIOL1003;
MECH2900; MECH1802. Assessment: L ecture attendance; class presentation; literature
review and 2hr exam.

Syllabus

Course overview, anatomy review, bone and joints;

Principles of artificial joint replacement, specifics of knee and hip
implants;

Implant design and manufacturing;

Design control and regulatory aspects of Orthopaedic Innovation;
Statics, principles of biocompatibility, biomaterials, metals, polymers,
ceramics,

Joint loads, muscles and gait analysis. Fixation with bone cement,
biological fixation, implant stiffness, stress shielding, bone
remodeling;

Casting technologies in orthopaedics;

Class presentations;

Ceramics in orthopaedics, coatings - DLC and HA;

FEA in orthopaedics;

Review of course, discussion of class presentations and assignments.
Aims and Objectives

To introduce the student to the details and practice of orthopaedic
engineering;

To give students an overview of the diverse knowledge necessary
for the design and evaluation of implants used in orthopaedic surgery;
To enable studentsto learn the language and concepts necessary for
interaction with orthopaedic surgeons and the orthopaedic implant
industry.

Learning Outcomes

Be acquainted with the physical properties of human bones and
joints;

Understand how the skeleton functions as an engineering structure.
Learn the physical characteristics of the materials from which the
musculoskeletal system is fabricated and be able to adapt basic
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4. Undergraduate units of study

engineering principles to the design and fabrication of prosthetic
joints or to other devices used for replacement and repair of bones
and joints.

Learn the language of orthopaedics and obtain a glimpse into the
world of the orthopaedic surgeon.

MECH 4961 Biomechanics and Biomaterials

6 credit points. Session: Semester 1. Classes: (2 lec & 1 lab/tut) per week.
AssumedK nowledge: MECH3300. Prerequisites: MECH2300; MECH2900.
Assessment: Group seminars, group reports and participation mark.

Syllabus

1. Biocompatibility and the immune system

2. Introduction to biomaterials

3. Metallic implants

4. Polymeric implants

5. Ceramic implants

6. Dental materias

7. Introduction to biomechanics

8. Tissue mechanics

9. Modelling of motion

10. Biofluid mechanics

11. Injury biomechanics

Aims and Objectives

1. To gain abasic understanding of the major areas of interest in
both the biomaterials and biomechanics fields.

2. To learn to apply basic engineering principles to biomedical
systems

3. To understand the challenges and difficulties of biomedical
systems.

Learning Outcomes

By the end of this UoS, students will be able to:

1. Apply static and dynamic mechanical analysesto the human body
to describe motion.

2. Understand the mechanical behaviour of biological tissues and
the types of models used to describe this behaviour.

3. Understand all the factorsinvolved in the selection of abiomaterial
for tissue replacement, including mechanical, biocompatibility,
material property and fixation factors.

4. Improve their written and oral communication skillsin atechnical
setting.

5. Demonstrate a basic understanding of the major areas of current
research in both the biomaterials and biomechanics fields, learn to
apply basic engineering principles to biomedical systems, and
understand the challenges and difficulties of biomedical systems.

Mechatronic Engineering
MTRX 1701 Mechatronics Engineering Introductory

6 credit points. Session: Semester 1. Classes: One 1hr lec and one 1hr tutorial per
week. Assessment: Attendance, assignments and a major assignment.

Syllabus

Introduction

System Modelling and Control

Design Process

Actuators

Sensors

Computers - Hardware

Computers - Software

Advanced Topics

Aims and Objectives

This unit of study aims to introduce students to the fundamental
principals that underlie the study of Mechatronic Engineering.
Students will appreciate the fundamental components that make up
aMechatronic system, including actuators, sensors, electronic and
computing systems. Thiscourselaysthefoundation for later studies,
including advanced Mechatronic Engineering, computing, control
and system design courses.

Learning Outcomes

On completion of this unit of study, students should be able to:
Understand the general principlesinvolved in computer controlled
machinery

Apply a systematic approach to the design process for Mechatronic
systems

Analyze and formul ate requirements for aM echatronic system based
on a specification

Demonstrate a basic understanding of system modelling and
approaches to control

Understand the practical application of mechatronic systemsin
applications such as manufacturing, automobile systems and robotics
Develop the capacity to think creatively and independently about
new design problems

Undertake independent research and analysis and to think creatively
about engineering problems
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MTRX 1702 M echatronics 1
6 credit points. Session: Semester 2. Classes: Two 1hr lec & two 2hr lab/tut per week.
Assessment: Assignments, quizzes and exam.

Aims & Objectives

To provide an introduction to the analysisand design of digital logic
circuits. To provide afoundation for the study of systems and
embedded programming for the degreein Mechatronic Engineering.
Syllabus

Introductory Digital Systems 3 CR: Number systems and codes;
Logic gatesand Boolean agebra, universal (nand) logic gates, Digital
arithmetic: operations and circuits, Two's complement addition and
subtraction, overflow; Combinational logic circuits; Flip-flops and
related devices; Counters and registers, shift register applications;
Design of synchronous, sequential circuits, designs of synchronous,
cascadable counters (BCD and binary). Integrated circuit logic
families and interfacing; practical issuesincluding, fan out, pull-
up/down, open-collector outputs, grounds, power supplies and
decoupling; timing issues, race conditions. Tri-state signals and
buses; MSI logic circuits, applications of multiplexers, demulti-
plexers, decoders, magnitude comparators; Introduction to
programmablelogic devices. The unit of study will includeapractical
component where students design and implement logic circuits.
Purchase of a basic laboratory kit as described in classes will be
required.

Introductory Software Engineering (3 Cr): Thisunit of study provides
an introduction to software design, implementation, documentation,
debugging and testing in the context of procedural and object-
oriented languages. Object-oriented vs. procedura analysis and
design; problem definition; diagramming; design for testing, code
instrumentation. Preprocessor, tokens, storage classes and types.
Arithmetic, relational and bit manipulation operators. Constructs
for control flow: if, switch, for, do and while. Arrays. Pointers and
character strings. Functionsand parameter passing. Derived storage
classes, structures, unions and bit fields. File 1/O. Incremental
development model; file and code structure; best practicein
programming.

Learning Outcomes

Students will be able to:

analyse and synthesise basic digital logic expressions, in natural
binary, hexadecimal, two's complement and BCD encodings; smplify
compound digital logic expressions; analyse, design and implement
combinational and sequential logic circuits; analyse and implement
interfaces between major logic families; analyse and synthesiselogic
circuits on the basis of real device I/O and timing characteristics, as
expressed in component data sheets; breadboard and debug simple
digital circuits, Students will develop skillsin the design, coding,
documentation, debugging, testing of computer programs.

Textbooks
Wakerly, Introduction to Digital Design, 3ed., Prentice-Hall, 2000.

Library Classification: 621.3819, 621.39

Reference Books

Kernighan & Ritchie The C Programming Language 2nd ed (Prentice Hall, 1988)
McConnell Code Complete (Microsoft Press, 1994) Library

Reference: 001.6424152, 005.1 222

MTRX 2700 M echatronics 2

6 credit points. Session: Semester 2. Classes: Three 1hr lecsand one 3hr lab per week.
Prerequisites: MECH1760 or (MECH1701 and MECH1702). Assessment: 3 lab
assignments, 1 major assignment and a 2hr examination.

Syllabus

This unit of study isintended to teach the fundamental principals of
microcontroller system design. This involves a thorough
understanding of the interaction between hardware and software at
the assembly language level, and of interfacing to external devices.
The coursewill focus each year on aparticular microcontroller which
iswidely used inindustry. Theaim of the unit isto introduce students
to microprocessor and microcomputer systems, emphasizing
assembly language programming and building on the digital logic
foundations from first year. In particular, the following subjects are
addressed;

Introduction to microprocessors, stored-program computer
architecture, instruction codes and addressing modes, instruction
execution cycle; Memory devices. Computer architecture and
assembly language programming. Microprocessor and microcon-
troller systems, memory and 10 interfacing, interrupts and interrupt
handling. Serial and parallel communications.

System design, documentation, implementation, debugging and
testing.

Learning Outcomes



1. A low-level understanding of microcontrollers;

2. The use of both low and high level programming languages for
developing microcontroller based applications;

3. Practical applicationsand implementation of the knowledgelisted
above;

4. A thorough knowledge of theinteraction between microprocessor
hardware and software at the assembly language level;

5. They will be able to implement a microcontroller-based system
involving both hardware and software design.

MTRX 3700 M echatronics 3

6 credit points. Session: Semester 1. Classes: (one 2hr lecture and one 3hr lab/tut)
/week. Prerequisites: Recommended: MECH2701. Assessment: Project and
assignment work plus one 2 hr exam.

Syllabus Summary

Single processor systems, multiple and distributed processing
systems, special purpose architectures (DSPs etc) and their
application. Standard interfacing of sensor and actuation systems;
ADC/DAC, SSl, paralel, CAN bus etc.

Specific requirements for microprocessor-based products. Problem
definition and system design. Tools for design, development and
testing of prototype systems. The unit of study will include aproject,
where groups of students design, develop and commission a
microprocessor-based product.

Objectives

To provide experience, confidence and competence in the design
and implementation of microprocessor-based products and
instruments. To impart a detailed knowledge of the software and
hardware architecture of atypical modern microcontroller, and an
understanding of the use of these resources in product design. To
provide experience of working in a project team to prototype a
realistic product to meet a specification.

Expected outcomes

The student will understand microprocessor system organization,
and the organization of multiple and distributed processor systems,
special purpose architectures (DSPs etc) and their application. The
student will have adetailed knowledge of the software and hardware
architecture of amodern microcontroller. This knowledge will
include an in-depth understanding of the relationship between
assembly language, high-level language, and the hardware, of the
utilisation and interfacing of microcontroller hardware resources,
and of the design and devel opment of software comprised of multiple
interrupt-driven processes. The student will have the competence to

develop prototype microprocessor-based products.
Textbooks
An extensive reference list will be distributed.

MTRX 4700 Experimental Robotics

6 credit points. Session: Semester 1. Classes: 2 hrsof lecs and 4 hrs of lab time per
week. Prerequisites: AMME3500 or (MECH3500 and MECH3800); MECH3700.
Assessment: Lab experiments and examination.

Syllabus

. History and philosophy of robotics

. Hardware components and subsystems

. Robot kinematics and dynamics

Sensors, measurements and perception

. Robotic architectures, multiple robot systems

. Localization, navigation and obstacle avoidance, robot planning
. Robot learning

. Robot vision and vision processing.

Aims and Objectives

This Unit of Study presents a broad overview of the technologies
associated with industrial and mobile robots. Mgjor topics covered
are sensing, mapping, navigation and control of mobile robots and
kinematics and control of industrial robots. The subject consists of
a series of lectures on robot fundamental s and case studies on
practical robot systems. Material covered in lecturesisillustrated
through experimental laboratory assignments. The objective of the
course isto provide students with the essential skills necessary to
be able to develop robotic systems for practical applications.
Learning Outcomes

Following completion of this UoS students will:

1. Be familiar with sensor technologies rel evant to robotic systems
2. Understand conventions used in robot kinematics and dynamics
3. Understand the dynamics of mobile robotic systemsand how they
are modelled

4. Have implemented navigation, sensing and control algorithmson
apractical robotic system

5. Apply asystematic approach to the design process for robotic
systems

6. Understand the practical application of robotic systemsin applic-
ations such as manufacturing, automobile systems and assembly
systems

ONOUTRWNE
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7. Develop the capacity to think creatively and independently about
new design problems

8. Undertake independent research and analysis and to think
creatively about engineering problems

Chemical Engineering

CHNG 1103 Material & Energy TransformationsIntro

6 credit points. Session: Semester 2. Classes: 4 hours of lectures/tutorials per week
for one semester. AssumedK nowledge: Mathematics Extension 1; 2 unit Physics; 2
unit Chemistry. Assessment: Continuous assessment by assignments 50%; final
examination 50%.

NB: This unit of study replaces CHNG1101, CHNG1102, CHNG1001, CHNG1201.
This unit of study is an introduction to chemical engineering
processes and calculations.|Summary: Material transformations
related topicswill include: unit systems and unit conversion;
properties of fluids, mass balance calculations on flow systems;
equilibrium compositions of reacting systems; vapour pressure and
humidity. Energy related topicswill include: first law of thermody-
namics applied to flow systems; thermodynamic properties such as
enthalpy, internal energy, heat capacities; calculations for ideal gas
and liquid gas systems and thermochemistry. IntroductiontoHY SY S
flowsheeting software package.| Tutorial exercises will expose
students to arange of typical problems on process systems. Larger
projects will alow students to apply approaches and procedures to
more realistic scenarios and enable students to gain appreciation of
how these techniques would be used in the engineering design
process.| Field tripsto industrial siteswill help put into context
course material. Thesetripswill highlight selected processes carried
out in today's chemical and process industries, with particular
emphasis on the material and energy transformations. The economic
and environmental aspects of these processeswill also beintroduced
and examined.| Objectives: students should: develop an
understanding of and competence in the formulation and solution
of material and energy balance problems in engineering; develop
competence in using basic flowsheet analysis and appropriate
computational tools; improvetheir group work and problem solving
skills; gain an ability to extract a simplified version of a problem
from a complex situation.| Aims: students should develop generic
attributesin the following areas: Knowledge skills: develop abody
of knowledge in the fields of material and energy balances; be able
to apply theory to practice in familiar and unfamiliar situation; be
abletoidentify, access, organise and communicate knoweldge gains.
Thinking skills: be able to exercise critical judgement; be an
independent thinker; adopt a problem solving approach. Personal
skills: be able to work productively with others. Practical skills:
test hypotheses experimentally; apply technical skills; use
flowsheeting computational tools to analyse elementary problems.|
Outcomes: by the end of the unit of study, students will be able to:
set up and calculate energy and material balances for a variety of
commonly encountered engineering scenarios, appreciate key aspects
of processes carried out in today's chemical and process industries;
work as an effective memeber of an engineering team; be able to
outline alogical approach for solving avariety of complex
engineering problems.

CHNG 2801 Conservation and Transport Processes

6 credit points. Session: Semester 1. Classes: 2 lectures per week for 1 semester, 1
hour tutorial per week for 1 semester and projects and self assisted learning (4 hours
per week for 1 semester). AssumedK nowledge: Calculus Computations (Matlab,
Excel) Massand Energy Balances. Prerequisites: All core 1st year engineering units
of study. Assessment: Tutorials (20%) Quizzes (30%) Final examination and/or
individual projects (30%) Group work and presentations (20%).

Learning Outcomes:
By the end of the course the students should be able to be proficient
at:

1) Understanding fluid properties and defining a fluid.

2) Demonstrating an understanding of conservation of mass and
energy.

3) Understanding the basi ¢ principles of mass, energy and momentum
balances.

4) Applying these principles and solving simplefluid flow, heat and
mass transfer problems. In particular, the concept of arate asa
driving force divided by aresistance should be clear in the process
of forming a solution to problemsin this area;

5) Deriving the differential and integral forms of the continuity and
momentum equations for steady/unsteady,
compressible/incompressible, viscous and inviscid flows.

6) Demonstrating the use of dimensional analysis (friction factors,
heat and mass-transfer correlations) in order to generalise the
understanding of all these rate processes.

7) Demonsgtrating an understanding of the difference between random
molecular movement (diffusion and conduction) and bulk flow
(convection), and where these different types of transport occur,
why, and how to analyse them.
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CHNG 2802 Applied Mathsfor Chemical Engineers

6 credit points. Session: Semester 1. Classes: Lectures (2 hours per week for 1
semester), tutorials (2 hours per week for 1 semester). AssumedK nowledge: Enrolment
inthisunit of study assumesthat all core science and engineering UoSin first-year have
been successfully completed. Prerequisites: All core 1st year engineering units of
study. Corequisites: CHNG 2803 (Analysis Practice 1) CHNG 2801 (Conservation
and Transport Processes) CHEM 2404 (Forensic and Environmental Chemistry).
Assessment: Tutorials (20%) Quizzes (30%) Final examination and/or individual
projects (30%) Group work and presentations (20%).

Aims and Objectives

Virtually every aspect of achemical engineer's professional lifewill
involve some use of mathematical techniques. Not only isthe modern
chemical engineer expected to be proficient in the use of these
techniques, they are also expected to be able to utilise computer-
based solutions when analytical solutions are unfeasible. This UoS
aims to expose students to an appropriate suite of techniques and
enable them to become proficient in the use of mathematics asatool
for the solution of adiversity of chemical engineering problems.
Learning Outcomes

By the end of thisUoS astudent should have acceptable competence
in the following:

1) Ability to 'trandlate' real-world chemical engineering problems
into an equivalent mathematical description.

2) Ability to apply the appropriate techniques to extract meaningful
information from a mathematical description of awide range of
chemical engineering problems.

Data Manipulation and Analysis

" Statistical analysis (extensions from first-year);

" Techniques for data fitting and parameter estimation;

" Introduction to data reconciliation methods.

Equation Solving Techniques

" Linear algebraic systems (including techniques for system
characterisation - such as eigenvector/eigenval ue decomposition);

" Nonlinear algebraic systems;

" Ordinary differential equations (single and coupled; first and higher
order);

" Partial differential equations (classification and solution methods
- both analytical and numerical).

Flowsheet Solution

" ldentification and application of appropriate equation solving
techniques for a diversity of chemical engineering situations and
unit operations.

" Techniques for the solution of process flowsheets by sequential
modular approaches. Impact of recycle streams and heat integration
will be introduced, as well as the need for stream-tearing and
convergence blocks.

" Techniques for the solution of the large (and sparse) equation sets
obtained when process flowsheets are solved by equation-oriented
approaches.

Computer-Based Solutions

The emphasis will be on analysis options (within Excel) and
toolboxes (within Matlab) for data manipulation and eguation
solving, with Hysys being introduced as a means of carrying out
unit operation and flowsheet calculations.

CHNG 2803 Energy and Fluid Systems Practice

6 credit points. Session: Semester 1. Classes: Projects and self assisted learning (8
hours per week). AssumedK nowledge: Ability to conduct mass and energy balances,
and the integration of these concepts to solve real chemical engineering problems
Ability to understand basic principles of physical chemistry, physics and mechanics
Ability to use mathematics of calculus (including vector calculus) and linear algebra,
and carry out computations with MATLAB and MS EXCEL. Ability to read widely
outside of the technical literature, and to synthesise arguments based on such literature
Ability to write coherent reports and essays based on qualitative and quantitative
information. Prerequisites: All core engineering 1st year units of study. Corequisites:
CHNG 2801 (Conservation and Transport Processes) CHNG 2802 (Applied Mathematics
for Chemical Engineers) CHEM 2404 (Forensic and Environmental Chemistry).
Assessment: Projects (100%).

Aims and Objectives ) _ ) _

To recognise that chemical engineers are involved in creation of
products and processes, in manipulating complex systems, and in
managing technical operations

To develop an appreciation of the practical application of concepts
and toolsto real design problemsin the process, product and service
sectorsin which chemical engineers are engaged. _ )

To consider this through three project-driven case studies covering
arange of integrated analysis scenarios, from the domain of energy
and fluid systems.

This courseisaconcurrent requirement for the concept and enabling
technology courses running in parallel in the same semester.

L earning Outcomes o

By the end of this UoS a student should be proficient in the
following: _ _ )

1) Being able to decompose fluid and energy networks into their
component parts, understanding the functionality of each of these
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components, and characterising the performance of the network in
terms of both component and system-wide variables.

2) Being able to interrogate such networks in search of optimum
operating conditions

3) Understanding the tools of process analysis pertinent to such
systems

4) Being able to suggest design improvements to the component
parts of such networks as part of process improvement

The three projects offered in this course module cover traditional
and non-traditional domains of chemical engineering, and cover the
energy, chemical and bio-medical sectors.

CHNG 2804 Chemical & Biological Systems Behaviour

6 credit points. Session: Semester 2. Classes: Lectures (1 hour per week for 1 semester),
tutorials (2 hours per week for 1 semester). Projects and self assisted learning (4 hours
per week for 1 semester). AssumedK nowledge: Ability to conduct mass and energy
balances, and the integration of these concepts to solve rea chemical engineering
problems Ability to understand basic principles of physical chemistry, physics and
mechanics Ability to use mathematics of cal culus (including vector calculus) and linear
algebra, and carry out computations with MATLAB and MS EXCEL. Prerequisites:
All core 1st year engineering units of study. Corequisites; CHNG 2805 (Industrial
Systemsand Sustainability) CHNG 2806 (Analysis Practice 2 - Treatment, Purification
and Recovery Systems) CHEM 2403 (Chemistry of Biological Molecules). Assessment:
Tutorials (10%) Quizzes (30%) Final examination and/or individual projects (30%)
Group work and presentations (30%).

Aims and Objectives

Chemical Engineering requires an understanding of material and
energy transformations and how these are driven by molecular
interactions. Therate of such transformationsis dependent on driving
forces and resistances, and these need to be defined in terms of
fundamental physical and chemical properties of systems.

This course seeks to provide students with a sound basis of the
thermodynamics of chemical and biological systems, and how these,
in turn, define limits of behaviour for such real systems. The
thermodynamic basis for rate processesis explored, and the role of
energy transfer processesin these highlighted, along with criteria
for equilibrium and stability. Emphasisis placed on the prediction
of physical properties of chemical and biological systemsin terms
of state variables. The course delivery mechanism is problem-based,
and examples from thermal, chemical and biological processes will
be considered, covering molecular to macro-systems scale.

The course builds naturally from the second year first semester course
in conservation and transport processes, and prepares students
fundamentally for the third year course in design of chemical and
biological processes, which deals fundamentally with reaction /
separation systems, and considers phase and chemical equilibria

L earning Outcomes

By the end of this UoS a student should be competent in the
following:

1) Understanding the thermodynamic basis of rate processes

2) Predicting equilibrium and stability of chemical and biological
systems from thermodynamic information

3) Predicting physical properties of such systemsin terms of state
variables

4) Using thermodynamic property information to analyse energy
and materia transfer processesin real systems

CHNG 2805 Industrial Systems and Sustainability

6 credit points. Session: Semester 2. Classes: Lectures (1 hour per week for 1 semester),
tutorials (2 hours per week for 1 semester). Projects and self assisted learning (4 hours
per week for 1 semester). AssumedK nowledge: Ability to conduct mass and energy
balances, and the integration of these concepts to solve real chemical engineering
problems Ability to understand basic principles of physica chemistry, physics and
mechanics Ability to use mathematics of cal culus (including vector calculus) and linear
algebra, and carry out computations with MATLAB and MS EXCEL. Ability to read
widely outside of the technical literature, and to synthesise arguments based on such
literature Ability to write coherent reports and essays based on qualitative information.
Prerequisites: All core 1st year engineering units of study. Corequisites: CHNG 2804
(Chemical and Biological Systems Behaviour) CHNG 2806 (Analysis Practice 2 -
Treatment, Purification & Recovery Systems) CHEM 2403 (Chemistry of Biological
Molecules). Assessment: Tutorials (10%) Quizzes (30%) Final examination and/or
individual projects (30%) Group work and presentations (30%).

Aims and Objectives _ ) _

To develop an awareness of the various concepts which underpin
Sustainable Development, including technical and economic
efficiency, stewardship of the bio-physical environment, and social
acceptability. _ _

To examine the material economy from the perspective of open and
closed thermodynamic systems, and the implications of this for
resource consumptl on and waste generati Qn o

To exploregoverning frameworks for Sustainability, and engagement
of chemical engineers with these. o )

To explore tools and approaches for quantifying industry's environ-
mental performance and how this can be examined within a
Sustainability framework. ) _

To consider process design and operation, and product design, from
a Sustainability perspective, how these can be informed by Green



Engineering principles, and to suggest how this combination of
perspectives could lead to are-defined industry sector.

Learning Outcomes

By the end of this UoS a student should be competent in the
following:

1) Understanding the thermodynamic basis of the material economy
in terms of resource consumption and waste generation

2) Understanding the philosophical, social and political bases for
sustainability, in addition to the technical, economic and environ-
mental ones

3) Understanding the role of technology in promoting sustainability
4) Understanding corporate responsibilities with respect to sustain-
ability

5) Quantifying the environmental performance of industry (with
specific reference to the resource and processing sectors) using
appropriate tools

6) Interrogating governing frameworks for sustainability do support
actions within industry

7) Understanding the trade-offs in decisions which impact on
sustainability

8) Being effective communicators of sustainability argumentsto all
stakeholders, and interpreters of social and environmental concerns
in ways which can help shape industry practice

CHNG 2806 M aterials Purification and Recovery

6 credit points. Session: Semester 2. Classes: Projects and self assisted learning ( 8
hours per week for 1 semester.). AssumedK nowledge: Ability to conduct mass and
energy balances, and theintegration of these conceptsto solvereal chemical engineering
problems Ability to understand basic principles of physical chemistry, physics and
mechanics Ability to use mathematics of cal culus (including vector calculus) and linear
algebra, and carry out computations with MATLAB and MS EXCEL. Ability to read
widely outside of the technical literature, and to synthesise arguments based on such
literature Ability to write coherent reports and essay's based on qualitative and
quantitative information. Prerequisites: All core 1st year engineering units of study.
Corequisites: CHNG 2804 (Chemical and Biological Systems Behaviour) CHNG
2805 (Industrial Systems and Sustainability) CHEM 2403 (Chemistry of Biological
Molecules). Assessment: Projects (100%).

Aims and Objectives

To recognise that chemical engineers are involved in creation of
products and processes, in manipulating complex systems, and in
managing technical operations

To develop an appreciation of the practical application of concepts
and toolsto real design problemsin the process, product and service
sectors in which chemical engineers are engaged.

To consider this through three project-driven case studies covering
arange of integrated analysis scenarios, from the domain of energy
and fluid systems.

This courseisaconcurrent requirement for the concept and enabling
technology courses running in parallel in the same semester
Learning Outcomes

By the end of this UoS a student should be proficient in the
following:

1) Being able to characterise process systemsin which thereis
simultaneous transport of mass and energy, and optimise such
systems around product quality objectives

2) Being able to characterise wastes and by-productsin terms of
their subsequent processing potential

3) Understanding biological processesto alevel of being ableto
exploit them as reactive systems for product recovery

4) Understanding the tools of process analysis pertinent to such
systems

5) Being able to suggest design improvements to the component
parts of such systems as part of process improvement

The three projects offered in this course module cover traditional
and non-traditional domains of chemical engineering, and cover
chemical and bio-chemical processing.

CHNG 3801 Process Design

6 credit points. Session: Semester 1. Classes: Lectures (2 hours per week for 1
semester), tutorials (2 hours per week for 1 semester). AssumedK nowledge: Enrolment
in this unit of study assumes that all (six) core chemical engineering UoS in second
year have been successfully completed. Prerequisites: All 1st and 2nd year units of
study in the Chemical Engineering degree program. Corequisites: CHNG 3803 (Design
Practice 1 - Chemical & Biological Processes) CHNG 3802 (Operation, Analysis and
Improvement of Industrial Systems). Assessment: Tutorials (20%) Quizzes (30%)
Final examination and/or individual projects (30%) Group work and presentations
(20%).

NB: This UoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into the final-year with its emphasis on detailed design work, thesis based research and
advanced engineering options.

Aimsand Objectives _ _ )

In the design and analysis of diverse processes, chemical engineers
must understand the (often complex) interactionsthat occur between
mass and energy conservation, fluid flow, rate-driven processes and

thermodynamic equilibria. This course builds on introductory
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conceptsin each of these areas introduced in second year units of
study.

Thisunit of study will commencewith astudy of the thermodynamic
criteriathat define equilibrium conditions with an emphasis on
vapour-liquid and reactive systems. A unified trestment of rate-driven
processeswill then be provided with examples taken from anumber
of fields. A classification system (steady-state or dynamic; rates
based on bulk conditions or a population balance approach;
homogeneous or heterogeneous) will be devel oped. Kinetic rate laws
and their determination from experimental datawill be presented.
The second component will concentrate on (i) using the above to
model arange of process equipment, and (ii) the solution of such
models (both steady-state and dynamic) using the appropriate
software tools.

Thefinal component will focus on how unit operations areintegrated
into a process flowsheet. Software tools for flowsheet solution will
be introduced. The impact of heat integration and recycle streams
will be considered. Examples will cover adiversity of process
industries.

The overall aims of this unit of study are (i) to demonstrate the
‘vertical integration' that exists from engineering concepts through
unit operations to complete flowsheets, (ii) to demonstrate that a
unified approach allows a diversity of fieldsto be handled viaa
consistent, common approach, and (iii) to allow each student to
achieve and demonstrate acceptable competency over the UoS
material through arange of individual and group-based activities.
Learning Outcomes

By the end of thisUoS astudent should have acceptable competence
in the following:

1) Using thermodynamic criteriato cal culate equilibrium conditions
in vapour-liquid and reactive systems.

2) Appreciatethat adiversity of rate-driven processes can be analysed
and classified in aunified way.

3) Develop appropriate kinetic rate laws from experimental data.

4) Applying the above concepts to the development of modelsfor a
range of reaction and separation equipment.

5) Solving the resultant steady-state and dynamic models using the
appropriate software.

6) Analysing model results and appreciating the limits of such
modelling.

7) Developing a suitable process flowsheet that integrates unit
operations to achieve a given objective.

8) Solving such process flowsheets using appropriate software,
analysing the results, and appreciating the limitations of such
calculations.

9) Appreciating the operational trade-offs that exist in complex
flowsheets.

CHNG 3802 Operating/I mproving I ndustrial Systems

6 credit points. Session: Semester 1. Classes: Lectures (2 hours per week for 1
semester), tutorials (2 hours per week for 1 semester). AssumedK nowledge: Enrolment
in this unit of study assumes that all (six) core chemica engineering UoS in second
year have been successfully completed. Prerequisites: All 1st and 2nd year units of
study relating to the Chemical Engineering degree program. Cor equisites: CHNG 3801
(Process Design) CHNG 3803 (Design Practice 1 - Chemica & Biological Processes).
Assessment: Tutorias (10%) Quizzes (30%) Final examination and/or individual
projects (30%) Group work and presentations (30%).

NB: ThisUoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into the final-year with its emphasis on detailed design work, thesis based research and
advanced engineering options.

Aims and Objectives

Whatever its purpose, any process requires some process monitoring
and control to allow it to operate satisfactorily. Once a processis
under control, the option exists to further improve performance via
the implementation of some level of optimisation.

This UoS will commence with a component on process data
management that will review relevant statistics before moving on
to empirical (data-based) modelling and data reconciliation
techniques.

The second component will concentrate on therole of process control
in modern manufacturing covering (i) the development of linear
models, (ii) aspects of control system analysis, (iii) the design and
performance of feedback control systems, (iv) advanced control
systems, and (v) the use of control related software.

Thefinal component will focus on the forms of process optimisation
that can be employed in modern manufacturing, with applications
considered for both batch and continuous processes.

The overall aims of this UoS are (i) to demonstrate that process
control and optimisation areintegral conceptsin the overall consid-
eration of any modern plant, (ii) to demonstrate that a unified
approach alowsadiversity of application fieldsto be readily handled
viaaconsistent approach that is 'vertically integrated' from data
analysis, though process control to process optimisation, and (iii) to
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allow each student to achieve and demonstrate acceptable
competency over the UoS material through a range of individual
and group-based activities.

Learning Outcomes

By the end of thisUoS astudent should have acceptable competence
in the following:

1) Process data management skills relevant to engineering (statistical
analysis, data-based modelling and data reconciliation techniques).
2) Appreciation of the role of process control in modern manufac-
turing.

3) Designing an appropriate feedback control system and analysing
its performance for arange of process applications using both
traditional and software-based techniques.

4) Appreciation of the limitations of feedback control and be able
to design arange of common enhancements.

5) Appreciation of the role of process optimisation in modern
manufacturing.

6) Use of both traditional and software-based techniquesto design
optimisation schemes for arange of process applications. Analyse
the performance of such schemes.

7) Appreciate the limitations that exist whenever mathematical
models are used asthe basisfor process control and/or optimisation.
8) Appreciate the 'vertical integration' that exists from process
modelling, through process control, to process optimisation.

CHNG 3803 Chemical/Biological Process Design

6 credit points. Session: Semester 1. Classes: Projects and self assisted learning (8
hours per week.). AssumedK nowledge: Ability to conduct mass and energy balances,
and the integration of these concepts to solve real chemical engineering problems
Ability to understand basic principles of physica chemistry, physics and mechanics
Ability to use mathematics of calculus (including vector calculus) and linear algebra,
and carry out computations with MATLAB and MS EXCEL. Ability to read widely
outside of the technical literature, and to synthesise arguments based on such literature
Ability to write coherent reports and essays based on qualitative and quantitative
information. Prerequisites: All 1st and 2nd year unitsof study relating to the Chemical
Engineering degree program. Corequisites: CHNG 3801 (Process Design) CHNG
3802 (Operation, Analysis and Improvement of Industrial Systems). Assessment:
Projects (100%).

NB: This UoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into the fourth year.

Aims and Objectives

To recognise that chemical engineers are involved in the creation of
products and processes, in manipulating complex systems, and in
managing technical operations.

To develop an appreciation of the practical application of concepts
and toolsto real design problemsin the process, product and service
sectors in which chemical engineers are engaged.

To consider this through three project-driven case studies covering
arange of design scenarios, from the domain of chemical and
biological processes.

This courseisaconcurrent requirement for the concept and enabling
technology courses running in parallel in the same semester.
Learning Outcomes

By the end of this UoS a student should be proficient in the
following:

1) Developing adesign strategy for integrated production of aliquid
chemical product from avariety of raw materials, to specified purity,
using amix of chemical and biological synthesis techniques- and
demonstrating thisin project mode.

2) Applying design and analysis tools for control and optimisation
of the above process- and demonstrating this in project mode

3) Developing a strategy for chemical or biological product design,
with afocus on characterisation of physical properties and
functionality- and demonstrating this in project mode.

Thesethree projects address the fundamental s of design of continuous
processes, and the challenges inherent in them regarding their
operation and optimisation

CHNG 3804 Biochemical Engineering

6 credit points. Session: Semester 2. Classes: 1 x 1 hour lecture per week for 1 semester,
2 x 1 hr self directed group learning sessions per week for 1 semester. Assumed-
Knowledge: Enrolment in this unit of study assumes that all (six) core chemical
engineering UoS in second year have been successfully completed. Prerequisites: All
1st and 2nd year units of study relating to the Chemical Engineering degree program.
Assessment: Tutorials (10%) Quizzes (30%) Final examination and/or individual
projects (30%) Group work and presentations (30%).

NB: ThisUoSisathird year electivein chemical engineering. The concepts and enabling
technologies taught in this course are relevant to the real world practice of chemical
engineering across a range of industries. Sudents with an interest in bio-engineering
will find the background provided by this UoS particularly useful in their fourth year
research thesis. ) o . . . )

Biochemical engineering is playing an increasingly important role
in technology. In modern society, engineers with an understanding
of biochemical issues are tremendously valuable. This course will
examine cutting edge examples of biochemical technologies across

abroad range of applications relevant to chemical engineering.
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The specific objectives of the UoS are:

" Understand the history and scope of the biotechnology industry

" Examine the role of biochemical engineering in theindustrial
application of biotechnology and its development.

" Provide an understanding of the major fundamental aspects of
biochemical engineering.

" Use this fundamental understanding to study some selected
industrial applications.

At the completion of this Unit of Study students should have
developed:

1. An appreciation of the underlying principles of biochemical
engineering.

2. The ability to apply these skillsto new and novel situations.

3. The ahility to critically analyse different types of biochemical
engineering processes and to improve these processes consistent
with the principles of biochemical engineering.

4. The development of an integrated suite of problem-solving skills
needed to successfully handle novel (and previously unseen)
engineering situations.

5. An ahility to independently research new areas and be critical of
what is found.

6. An ability to cope with experimental data, change and uncertainty
through critical thinking.

7. Interpersonal, group and teamwork skills including the ability to
communicate clearly and concisely.

8. Professionalism in terms of taking responsibility for the results
of their calculations and recommendations.

9. Lifetime or self-directed learning skills including the ability to
critically assess one's own performance in a constructive fashion.

CHNG 3805 Product Formulation and Design

6 credit points. Session: Semester 2. Classes: |ectures (2 hours per week for 1 semester),
tutorials (1 hour per week for 1 semester) and projects and self assisted learning (4 hours
per week for 1 semester). AssumedK nowledge: Mass and Energy Balances Conser-
vation and Transport Phenomena Applied Mathematics (for Chemical Engineering)
Process Design Concepts Process Control and Optimisation Concepts. Prerequisites:
All 1st and 2nd year unitsof study relating to the Chemical Engineering degree program.
Corequisites: CHNG 3806 (Management of Industrial Systems) CHNG 3807 (Design
Practice 2 - Products and Value Chains). Assessment: Tutorials (20%) Quizzes (30%)
Final examination and/or individual projects (30%) Group work and presentations
(20%).

NB: This UoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into thefinal-year with its emphasis on detailed design work, thesis based research and
advanced engineering options.

Aims and Objectives ) _ _

Many products emerge from their processing not as a continuous
stream, but as discrete entities. There are many examples of discrete
systemsin chemical engineering, such as particul ate systems (eg
powders, solid particlesin fluids), aswell as polymeric and biological
systems (eg emulsions and cells, respectively). Indeed, on alarger
scale, abatch processing system itself can be thought of as a series
of discrete but connected entities. This courseis an introduction to
the basic concepts in discrete systems necessary for achemica
engineer to be able to formulate and design discrete products which
have desired properties. In essence it is a course on product
formulation and design.

This module will provide students with aworking knowledge of the
types of discrete systems available, the ways in which particulate
systems can be characterized and their applications in industry.
These aspects will form the foundation for an introduction of the
modelling techniques used for discrete systems, such as population
balances and batch scheduling.

Learning Outcomes o

By the end of the course the students should be able to be proficient
a

1) Understanding the types of discrete systems available.

2) Demonstrating an understanding of the techniques used to
characterise particul ate systems.

3) Understanding the basic principles of particle-fluid systems

4) Applying these principles and solving simple problemsinvolving
durries, fluidized bed reactors and particle-liquid separation systems.
5) Demonstrating the use of modelling techniques, such as population
balances and batch scheduling.

CHNG 3806 Management of Industrial Systems

6 credit points. Session: Semester 2. Classes: Lectures (1 hours per week for 1
semester), tutorias (2 hours per week for 1 semester). Projectsand self assisted learning
(4 hours per week for 1 semester). AssumedK nowledge: Ability to conduct mass and
energy balances, and the integration of these conceptsto solvereal chemical engineering
problems Ability to understand basic principles of physical chemistry, physics and
mechanics Ability to use mathematics of cal culus (including vector calculus) and linear
agebra, and carry out computations with MATLAB and MS EXCEL. Ability to read
widely outside of the technical literature, and to synthesise arguments based on such
literature Ability to write coherent reports and essays based on qualitative information.
Prerequisites: All 1st and 2nd year units of study relating to the Chemical Engineering
degree. Corequisites: CHNG 3805 (Product Formulation and Design) CHNG 3807



(Design Practice 2 - Products and Value Chains). Assessment: Tutorials (10%) Quizzes
(30%) Fina examination and/or individual projects (30%) Group work and presentations
(30%).

NB: This UoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into the fourth year.

Aims and Objectives

To develop an appreciation of management practice in process-led
and product-driven industries; considering project management,
economic evaluation of processes, risk assessment and decision
making with multiple objectives and uncertainty.

To develop the requisite tools to support above

To consider approaches to innovation and entrepreneurship

To consider all thisin the context of different scales of operation -
from single process, to business unit, to enterprise, and across supply
and value chains.

To support this analysis through real-problem case studies and
projects.

Learning Outcomes

By the end of this UoS a student should be competent in the
following:

1) Developing project work plans in conjunction with project
management schedules

2) Performing economic evaluations of projects, plansand processes
3) Performing quantitative and qualitative risk assessments of
projects, plans and processes

4) Exploring optimisation of complex processes under risk and
uncertainty, covering unit operations, business units, enterprisesand
value chains.

CHNG 3807 Products and Value Chains

6 credit points. Session: Semester 2. Classes: Projects and self assisted learning (8
hours per week for 1 semester.). AssumedK nowledge: Ability to conduct mass and
energy balances, and theintegration of these conceptsto solvereal chemical engineering
problems Ability to understand basic principles of physical chemistry, physics and
mechanics Ability to use mathematics of cal culus (including vector calculus) and linear
algebra, and carry out computations with MATLAB and MS EXCEL. Ability to read
widely outside of the technical literature, and to synthesise arguments based on such
literature Ability to write coherent reports and essay's based on qualitative and
quantitative information. Prerequisites: All 1st and 2nd year units of study relating
to the Chemical Engineering degree. Corequisites;: CHNG 3805 (Product Formulation
and Design) CHNG 3806 (Management of Industrial Systems). Assessment: Projects
(100%).

NB: This UoSis part of an integrated third-year programin chemical engineering.
Completion of this body of work is required before a student will be permitted to move
into the fourth year.

Aims and Objectives

To recognise that chemical engineers areinvolved in the creation of
products and processes, the manipulation of complex systems, and
the management of technical operations.

To develop an appreciation of the practical application of concepts
and toolsto real design problemsin the process, product and service
sectors in which chemical engineers are engaged.

To consider this through three project-driven case studies covering
arange of design scenarios, from the domain of particul ate products,
entrepreneurial ventures (business 'start ups'), and product value
chains.

This courseisaconcurrent requirement for the concept and enabling
technology courses running in parallel in the same semester.
Learning Outcomes

By the end of this UoS a student should be proficient in the
following:

1) Developing astrategy for taking aproduct development ideafrom
concept to commercial artefact, with a comprehensive appreciation
of economic arguments, underlying uncertainties (and mitigation of
these), and consideration of trade-offs inherent in this development
- and demonstrating this in project mode.

2) Applying design and analysis tools for synthesis of particulate
productsleading to manufacture of apreferred product at pilot scale
- and demonstrating thisin project mode

3) Developing astrategy for design and analysis of extended business
enterprises, with afocus on value chain optimisation - and
demonstrating thisin project mode.

These three projects address "issues of scale" of chemical
engineering, from molecular to macro-systems levels, and are
underpinned by a critical commitment to best practicein
management.

CHNG 3808 Polymer Engineering

6 credit points. Dr Vincent Gomes, Department of Chemical Engineering, Room 452,
9351 4868, vgomes@chem.eng.usyd.edu.au. Session: Semester 1. Classes: Lectures
(2 hours per week for 1 semester), tutorials and laboratory sessions (2 hours per week
for 1 semester). AssumedK nowledge: all core chemical engineering UoSin third year
have been successfully completed. Prerequisites: All 1st and 2nd year units of study
relating to the Chemical Engineering degree. Assessment: Tutorials (10%) Quizzes
E30%g Final examination and/or individual projects (35%) Group work and presentations

25%).

4. Undergraduate units of study

Polymers are ubiquitous and a significant number of scientists and
engineers are employed by the Polymer Industry. This Unit of Study
will facilitate engagement with a broad spectrum of engineering
knowledge base that range from polymer synthesisto design of
polymer products to devel oping sustainable technology in polymer
synthesis and applications. The industrial applications range from
biomedical to electronics and semiconductors to nanotechnol ogy,
in addition to usual consumer products. Technical knowledge
relating to polymer chemistry, mathematics, fluid and solid
mechanics, heat transfer, masstransfer and reaction engineering will
be applied for the planned outcomes of this course.

The specific objectives are:

" To analyse molecular structures and their relations with material
properties.

" To investigate the variety of thermal and thermo-mechanical
properties relevant for probing polymer structure as well as
understanding material behaviour in the context of applications.

" To engage with rheological characterization of polymersto probe
polymer structural as well as to understand material behaviour in
the context of applications.

" To understand the principles of polymer synthesis and to design
polymerization reactors for producing polymer resins.

" To understand the principles of polymer processing in order to
design polymeric products for consumer and specialty applications.
" To critically analyze production of polymeric goods from the
sustainability point of view.

" To engage with examples of cutting-edge engineering product and
process designs and applications that encompass biomedical,
nanotechnology, electronics and other emerging technologies.

At the completion of this Unit of Study students should have

devel oped:

1. An appreciation of the underlying principles of polymer
engineering.

2. The ahility to apply these skills to new and novel situations.

3. The ability to critically analyse the methods of manufacture of
different products and processes and to improve these processes.

4. The development of an integrated suite of problem-solving skills
needed to successfully handle new engineering applications.

5. An ability to independently research and be critical of thefindings.
6. An ability to analyze experimental data

7.An ability to carry out process and product design through critical
thinking.

8. Interpersonal, group and teamwork skillsincluding the ability to
communicate clearly and concisely.

9. Professionalism in terms of taking responsibility for the results
of their calculations and recommendations.

10. Lifetime or self-directed learning skills including the ability to
critically assess one's own performance in a constructive manner.

CHNG 4001 Practical Experience

0 credit points. Session: Semester 1. Classes: There are no formal classes. Students
arerequired to obtain aminimum of 10 weeks practical work experience before entering
their 4th Year. Prerequisites: advisory prerequisite: 28 credit points of 3rd year units.
Assessment: By submission of areport of approximately 2500 words on the industrial
experience undertaken. The report will cover the nature of the industry, the company's
organisational relationships both internally and externally and atechnical section devoted
to the work performed by the student. The report is to be submitted before the end of
the first week of the 4th academic year.

Fourth year core unit of study for the degreein Chemical
Engineering.

Objectives/Outcomes

To obtain first-hand experience of the way chemical engineering
skills are employed in an industrial context.

Syllabus Summary

Each student is required to work as an employee of an approved
organisation and to submit a report on that work. The employment
undertaken must be relevant to Chemical Engineering and should
be discussed, before acceptance, with amember of the Department
of Chemical Engineering. While the responsibility for obtaining
satisfactory employment rests with the student, the Department,
through the Chemical Engineering Foundation, and the Careers and
Appointments Service will assist wherever possible.

CHNG 4002 Thesis

8 credit points. Session: Semester 1. Classes: No formal classes. Thethesis supervisor
will be available for discussion at agreed times but the student is expected to work on
his/her own initiative. Prerequisites: Advisory prerequisite: Students should have
completed (or be enrolled in) al other 4th Year core units. Assessment: Written thesis
and poster.

Fourth year core unit of study for the degreein Chemical
Engineering.

Objectives/Outcomes

To obtain an understanding of how to define, undertake and report
on an open-ended piece of supervised research work.
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Syllabus Summary

Students are asked to write athesis based on a modest (but
significant) research project, which is very often some aspect of a
staff member'sresearch interests. Some projectswill be experimental
in nature, others may involve computer-based simulation, feasibility
studies, or the design, construction, and testing of equipment.

In undertaking the project, the student will learn how to examine
published and experimental data, set objectives, organise aprogram
of work, and analyse results and evaluate these in relation to existing
knowledge. The thesis will be judged on the extent and quality of
the student's origina work and particularly on how critical,
perceptive, and constructive he or she has been, in assessing hisher
own work and that of others.

Students are required to give a presentation, explaining the aims
and achievements of their thesis.

CHNG 4003 Advancesin Chemical Engineering A

4 credit points. Dr Andrew Harris. Session: Semester 2. Classes: Two (1hr) lectures
plusone (1 hr) tutoria per week for one semester. AssumedK nowledge: Knowledge
of modern chemical engineering principles and practice. Assessment: Case Study
reports; oral presentations.

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes:

Green Engineering|Green engineering, eco-technology and
sustainable technology are all interchangeable terms for the design
of products and processes that maximise resource and energy
efficiency, minimise (or preferably eliminate) waste and cause no
harm to the environment. In modern society, engineers equipped
with the skillsto devel op sustainabl e technol ogies are tremendously
valuable. This course will examine cutting edge examples of
sustainabl e technol ogies across abroad range of applicationsrelevant
to chemical enigneering.| Aims: 1. To provide examplesof cutting-
edge engineering design that embodies the principles of sustainable
technology, green engineering and eco-desing.| 2. To critically
analyse modern chemical engineering processes and improve them,
from the ground up if necessary, so that they satisfy the criteria of
eco-design.

CHNG 4103 Advancesin Polymer Engineering

4 credit points. Session: Semester 1, Semester 2. Classes: 3 hrs of lectures/tutorials
per week for one semester. Assessment: Tutorials, assignments, final examination.
NB: Department permission required for enrolment. This unit of study will be offered
in either 1st or 2nd semester, depending on student interest.

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To develop an understanding of:

- Polymer manufacturing processes.

- Polymer propertiesin engineering application.

- Polymer processing for value-added products.

-Polymer end-use and recycling.

Students will develop skillsin:

- Laboratory and conceptual work.

- Verbal and written communication (project work) .

- Solving engineering problems involving polymers.

Syllabus Summary

Basic structure and properties of polymers. Application of chemical
engineering fundamental sincluding reaction engineering and kinetics
to produce polymer resins from monomers. Engineering principles
of polymer processing and shaping by extrusion, injection moulding,
blow moulding, calendering and film blowing to obtain value-added
products such as sheets, tubes, car parts, bottles, fibres for clothes,
etc. Case studies with nylon, polyester, polyethylene. Selecting
polymers for engineering applications based on chemical,
mechanical, thermal and flow behaviour. Recycle and reuse of
polymers.

CHNG 4201 Chemical Engineering Design 1

4 credit points. Session: Semester 1. Classes: 4 hours of lectures and tutorials per
week for one semester. Prerequisites: All Year 1, 2 and 3 Chemical Engineering core
units of study. Assessment: Tutorial assignments and afinal examination.

Fourth year core unit of study for the degree in Chemical
Engineering.
Objectives/Outcomes
To develop an understanding of:
- conceptsin process flowsheeting
- use of computer packages
- optimisation of the process; heat exchanger networks.
Students will develop skillsin:
- development of the process flowsheset
- solving flowsheet problems using computer packages
- designing heat exchanger networks
- awareness of cost optimisation.

96

Syllabus Summary

Introduction to process design. Process flowsheet devel opment.
Unit operation library models. Equations of state and thermodynamic
models. Design philosophy. Use of computer flowsheeting packages.
Optimisation of aflowsheet. Steady-state and dynamic process
simulations. Heat exchanger networks. Energy integration within
the process. Distillation trains, process synthesis and cost
optimisation.

CHNG 4202 Chemical Engineering Design 2
8 credit points. Session: Semester 2. Classes: Approximately 8 hours of informal
classes, design and library work per week for one semester. AssumedK nowledge:
CHNG4201 Chemical Engineering Design 1. Prerequisites: All Year 1, 2 and 3 core
Chemical Engineering core units of study. Assessment: Design report and contribution
to design group.
Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To develop an understanding of:

- full chemical engineering design study;

- preparation of afull design report.

Students will develop skillsin:

- designing a complete chemical plant;

- working in adesign group;

- interacting with a consultant;

- writing a design report.

Syllabus Summary

The preparation of adetailed design project: flowsheet selection,
heat and mass balances, detailed equipment design and costing,
hazard assessment and hazard operability studies, environmental
impact and project financial analysis.

CHNG 4304 Process Control 2

4 credit points. Session: Semester 1. Classes: Four hours of lectures, tutorial and
laboratory work per week for one semester. Prerequisites: CHNG 3302 Process Control
1. Assessment: Tutorial assignments, laboratory reports and awhole semester project.

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

It is expected that students will become familiar with a variety of
advanced control strategies, their experimental application, as well
asreceiving training in Distributed Control System configuration
and use.

Syllabus Summary

Frequency response analysis and design. Advanced process control
strategies: Cascade control. Model-based control strategies: Delay
compensation, Feedforward control, Multivariable control, IMC
control design and model predictive control strategy. Benefits of
process control. New trends in process control. Laboratory
experiments and PC |aboratory in Process Control.

CHNG 4305 Process Systems Engineering

4 credit points. Session: Semester 2. Classes: Two (1 hr) lecturesand one (1 hr) tutorial
per week for one semester. AssumedK nowledge: CHNG3302 Process Control 1;
CHNG4304 Process Control 2. Assessment: Tutoria work, project reports and a final
examination.

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To develop skillsin integrating process modelling, simulation,
design, optimisation and control concepts.

Syllabus Summary

Introduction to process systems engineering. Cost-benefit analysis.
Process modelling (steady-state and dynamic) and simulation. An
introduction to the techniques of systematic process design. Process
optimisation (theory and applications) and advanced control concepts.
Available computer packages for these various applications.

CHNG 4401 Project Engineering

4 credit points. Session: Semester 1. Classes: 3 hours of |ectures, seminars and
discussions per week for one semester. Assessment: Tutorial assignments, seminar
presentations and a final examination.

Fourth year core unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To obtain an appreciation of the techniques employed in the
successful management of an industrial project. To impart
knowledge resulting in amore global approach to the practice of
engineering and engineering management.

Syllabus Summary

Principles of project management. Management of large projects
or aportfolio of small projects - including planning techniques,
organisation and control. Management of commissioning and start-
up of process plant, and of plant maintenance. Preparation and



delivery of oral presentations on technical subjects. Introduction to
occupational safety, safety management systems, management of
environmental performance, safety during shutdowns, quality
assurance and principles of Total Quality Management. The concept
of ‘completed staff work'. Introduction to process plant production
management. Individual and team approaches to solving standard
and open-ended problems.

CHNG 4402 Process Plant Risk M anagement

4 credit points. Session: Semester 1. Classes: Three hours of lectures, class exercises
and tutorials per week for one semester. Assessment: Participation in class exercises,
tutorial work, reports and afinal examination.

Fourth year core unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To develop an understanding of the central concepts underlying
process plant risk management, and the quantification and reduction
of such risksin the engineering field.

Syllabus Summary

Inevitahility of risk. Types of hazards to people, the environment
and property. Risk criteria or targets. Systematic hazard identi-
fication. Dimensions of risk. Quantification of consequences and
frequency of hazardousincidents. Assessment of risks, risk contours.
Role of the human factor. Inherent safety and risk reduction by
engineering and management approaches. | nsurance, community
and legal relationships. Case studies.

CHNG 4501 Biochemical Engineering

8 credit points. Session: Semester 2. Classes: 2x 2 hr Lectures per week for 1 semester,
4 Laboratory sessionsover 1 semester, 6 x 1 hr Tutorials over 1 semester. Prerequisites:
CHNG 2701 & CHNG 2702 Fundamentals of Bioprocess Engineering 1 & 2; MICR
2007 Microbiology for EngineersA; MICR 2008 Microbiology for Engineers B.
Assessment: Assignments (15%), laboratory work (15%), design study (15%) and final
examination (55%).

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

1. Understand the history and scope of the biotechnology industry.

2. |dentify the role of biochemical engineering in the industrial
application of biotechnology and its development.

3. Provide an understanding of the major fundamental aspects of
biochemical engineering.

4. Use this fundamental understanding to study some selected
industrial applications.

Syllabus Summary

Fundamentals: History of biochemical engineering; review of
metabolism; quantification of cell growth and metabolism; modelling
of microbial growth; fermenter design, sterilisation, aeration;
bioseparations.

Applications: Industrial yeast production and brewing; amino acid
production; cheese manufacture; computer applications; animal/plant
cell technology; genetic engineering; wastewater treatment;
biotechnology regulation.

CHNG 4504 Environmental Decision Making

4 credit points. Session: Semester 2. Classes: One 2 hour lectureand one (1 hr) tutorial
per week for one semester. Assessment: Tutorial assignments and projects.

NB: Final year students enrolled in the Environment and Energy stream must enrol in
this unit of study.

Fourth year unit of study for the degree in Chemical Engineering.

Objectives/Outcomes

- To acquaint students with the issues to be considered in environ-
mental decision making, the wide range of stakeholdersinvolved,
and uncertaintiesin the information available to support the decision.

- To bring all this together in a structured manner, ensuring the
clear identification of decision objectives, and the criteria by which
the value of possible decision outcomes will be assessed.

- To explore decision making in Impact Assessment.

Syllabus Summary

Thiscoursewill consider, from a" Systems' perspective, the practice
of environmental decision making, the tools and approaches used
in problem structuring and decision analysis, and the evaluation of
decision outcomes. A specific focuswill bewherethere are multiple
objectives to be satisfied, including the exploration of trade-offs
between environmental, economic, and social objectives. The course
will explore the use of "Life Cycle Thinking" to guide the scope of
decision analysis, providing the spatial and temporal boundaries
which define the decision space. Students will be exposed to the
theory and practice of Environmental Impact Assessment, as well
as product and process Life Cycle Assessment. Decision making in
the context of project life cycle considerationswill aso be explored,
focusing on identification and management of risk and uncertainty.

4. Undergraduate units of study

CHNG 4604 Chemical Modelling of Aqueous Systems

4 credit points. Dr Peter Linkson. Session: Semester 1. Classes: Three hours of
lectures/tutorials per week for one semester. Prerequisites: CHNG3101, CHNG3102,
CHNG3103, CHNG3104 and CHNG 3106. Assessment: Class assignments, tutorials
and afinal examination.

Year 4 elective unit of study for the degreein Chemical Engineering.

Objectives/Outcomes

To develop an understanding of the current state-of-the-art in
chemical modelling of agueous systems and its application to
environmental problems, water pollution and wastewater treatment,
chemical manufacturing, mineral processing and extractive
metallurgy.

Students will develop skillsin the following:

- Making critical decisionsin characterising agqueous systems,

- Developing appropriate models for solving realistic problems
involving aqueous processes;

- Critically assessing and eval uating available computer packages
for modelling;

- Developing treatment strategies for process streams, wastewaters
and the aquatic environment.

Syllabus Summary

Basic concepts of chemical modelling of aqueous systems. Identi-
fication, selection and assessment of key input data for a chemical
model. Chemical speciation in an aqueous environment. Aqueous
systems at elevated temperature and high concentrations of dissolved
species. Interaction of atmospheric carbon dioxide on waste residue
disposal and agueous processing. Chemical modelling techniques,
and review and evaluation of computer software for agueous
processes.

Case studies and applications include: the removal/recovery of
heavy metals (eg Cd, Cu, Cr, Zn) from wastewaters; lime asa
reagent; effect of atmospheric CO2 on metal precipitation and
disposal; gypsum solubility; gas solubility, absorption and "sour"
water treatment; mineral processing (leaching, solvent extraction,
flotation); complexing ligands (SO42-, Cl-, NH3, CO2, SO2);
aluminium in the environment; aqueous corrosion.

CHNG 4605 Mineral Processing

4 credit points. Session: Semester 2. Classes: Three hours of |ectures/tutorials per
week for one semester; field trips as arranged. Prerequisites: Unit Operations (all four
components). Assessment: Class assignments, tutorials and afinal examination.

Fourth year elective unit of study for the degree in Chemical
Engineering.

Objectives/Outcomes

To develop an understanding of the fundamental principles of metal
extraction from naturally occurring compounds (minerals) and/or
recycled materials, and the technology to yield acommercial end-
product, with due regard for the environment.

Students will develop skillsin:

- devising strategies to achieve extraction process objectives, within
the constraints imposed by social, economic and physical
environments;

- working in groups;

- verbal and written communication.

Syllabus Summary

Minera beneficiation and its relationship to smelting practice.
Rationalein themetallurgical processing of complex oresand waste
products. Principles of extraction and recovery in pyrometallurgy,
hydrometallurgy and electrometallurgy. Alternativesin mining and
minerals beneficiation - in situ leaching, dump and heap leaching.
Mineral stability. Thermodynamics of reduction. Ellingham diagrams.
Roasting of sulphides. Matte smelting and converting. Refining
techniques. Hydrometallurgical processing of low-grade ores and
electrowinning.

Civil Engineering

CIVL 2110 Materials

6 credit points. Session: Semester 1. AssumedK nowledge: CHEM 1001, ENGG1802.
Assessment: Laboratory assignments and one 3 hr closed book exam covering the
whole syllabus at the end of the semester.

Objectives: To understand the mechanical properties of the materials
used in civil engineering and their relation to the methods of
manufacture and resulting microstructures.

Outcomes: Ability to predict the influence of material properties
upon the response of a structure under service conditions.

Syllabus summary: Material properties of metals, concrete, timber,
ceramics and soil. Fracture, fatigue, fire resistance, corrosion,
durability, serviceability and the influence of these on the design
and use of structures.

CIVL 2201 Structural Mechanics

6 credit points. Session: Semester 1. Classes: lec: 39hrs, tut: 26hrs. Assumed-
Knowledge: ENGG1802 Engineering Mechanics. Assessment: Tutoria submissions,
laboratory reports, quizzes and end of semester examination.
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Second year core unit of study for the degreein Civil Engineering
and Project Engineering and Management (Civil).

Objective

The primary objective is to understand internal actions (forces and
moments) in structures (deformable objects) under loads in three
key areas:

- how structures resist external 1oads by internal actions,

- the distribution of internal actions within structures, and

- the deformations, stresses and strains associated with the internal
actions.

Outcomes

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

- Understand the basic methods of |oad transfer in structures - tension,
compression, bending, shear and torsion (internal actions),

- Apply the equations of equilibrium to determine the distribution
of internal actionsin asimple structure by drawing BMDs, SFDs,
AFDs, and TMDs,

- Understand the significance and methods of calculation of the
geometric properties of structural sections (I, Z, S, J etc),

- Understand the effect of internal forces and deformations of bodies
through the concept and calculation of strains and stresses,

- Appreciate the behaviour of structures by analysing structures
without numerical calculations,

- Display aknowledge of basic material properties, combined stresses
and failure criteria, and

- Demonstratetheir hands-on experience of the behaviour of structural
members via experiments and the ability to prepare written reports
on those experiments.

Emphasisin the assessment schemewill be placed on understanding
structural behaviour and solving problems, rather than remembering
formulae or performing complex calculations.

The course seeksto utilise and improve the generic skills of students,
in areas such as problem solving, neat and logical setting out of
solutions, report writing, and team work.

Syllabus summary: Introduction; Equilibrium; Internal Actions:
BMDs, SFDs, AFDs, and TMDs; Elagticity, Stress and Strain, and
Basic Material Properties; Axial Forces: Tension and Compression;
Elastic Bending of Beams; Shear Force and Shear Stressesin Beams;
Torsion; Deflection of Beams; Pipes and Pressure Vessels; Trusses,
Material Properties, Combined Stressesand Yield Criteria; Advanced
Bending; Introduction to Buckling and Instability.

Textbooks

Tim Wilkinson, Structural Mechanics Lecture Notes, 2nd edition, Department of Civil
Engineering, University of Sydney.

Reference Books/Library Classifications:

Some relevant books may be found in the library in the following areas:
531.38 Elasticity

620.1 Engineering Machanics

620.11 Strength of Materials

624.17 Structural Analysis

CIVL 2230 Introto Structural Conceptsand Design

6 credit points. Session: Semester 2. Classes: 26 hours lectures, 39 hours design and
tutorials. AssumedK nowledge: ENGG1802 Engineering Mechanics, CIVL2110
Materials CIVL2201 Structural Mechanics. Assessment: Design class assignments
and one 3 hr closed book exam covering the whole syllabus at the end of the semester.

Second year core unit of study for the degreesin Civil Engineering,
and Project Engineering and Management (Civil).

Objectives: To provide an understanding of design concepts and
the design of steel, concrete and timber structures. To provide an
understanding of limit states design and structural loading. To be
aware of different foundation systems and their choice. To provide
an introduction to design of steel, concrete and timber elements.
Outcomes. Proficiency in the selection of foundation and structural
systems including bracing, and floor systems. Proficiency in the
computation of permanent, imposed, wind and earthquake loads.
Proficiency in the design of ssimple structural elements for flexure

in concrete, steel and timber.

Textbooks

Introduction to Structural Concepts and Design Lecture Notes, Department of Civil
Engineering, University of Sydney.

SAA HB2.2 Australian Standards for Civil Engineering Students: Part 2: Structural
Engineering

Reference Books:
Chen, Handbook of Structural Engineering, CRC Press (1997)

Warner, Rangan, Hall and Faulkes, Concrete Structures (Longman)
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Trahair and Bradford, Behaviour and Design of Steel Structures to AS4100 3rd Ed (E
& FN Spon 1998)

Timber Design Handbook, SAA HB108-1998

CIVL 2410 Soil Mechanics

6 credit points. Session: Semester 2. Classes: 39 hours lectures, 13 hours tutorial, 13
hourslaboratory. AssumedK nowledge: CIVL 2201 Structural Mechanics. Assessment:
Tutorials, laboratory reports, mid-semester test, final 3 hour exam.

Objectives: To develop an understanding of: the nature of soils as
engineering materials, the common soil classification systems and
their uses; the importance of water in the soil and the engineering
effects of water movement; the factors controlling soil settlement
and the methods of settlement cal cul ation; the concept of soil strength
and how this can be used to calculate earth pressures.

Outcomes: Students will be able to: Give an engineering classi-
fication of any piece of soil, and on this basis predict how it will
perform as an engineering material; understand the principle of
effective stress, and be able to apply thisto calculate the stresses
causing soil deformation; calculate quantities of water flowing
through the ground, and understand the engineering consequences
of water flow; calculate the settlements, and rates of settlement,
under structures of various shapes and sizes, explain the advantages
and limitations of the different methods of settlement calculation;
determine the strength parameters appropriate to arange of stability
problems, and understand the difference between total and effective
stress approaches; eval uate strength parametersfrom laboratory data
Syllabus summary: Terminology, Soil classification, Compaction,
Effective stress, Steady state seepage, One-dimensional compression,
Stresses beneath loaded aress, 1-D settlement analysis, Consolidation,
Numerical analysis of consolidation, 3-D settlement analysis using
dasticity, Shear strength, Introduction to critical state soil mechanics,

Earth pressure theories.
Textbooks
Reference books

C.R. Scott An introduction to Soil Mechanics and Foundations

J.H.Atkinson An introduction to the Mechanics of Soilsand Foundationsthrough Critical
State Soil Mechanics

R.F.Craig Soil Mechanics

CIVL 2511 Instrumentation & M easurement

6 credit points. Session: Semester 2. Classes: Lectures are given to provide basic
information to students. Tutorials given following lectures to ensure understanding of
the principlesinvolved. Solutions and feedback are given to problems, and solutions
are worked through in class. Four 3hr laboratory exercises and one extended 4 week
laboratory based project. AssumedK nowledge: Structural Mechanics (CIVL 2201),
Engineering Mechanics (ENGG1802).

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students? The UoS aims to introduce students to
the philosophy and principles of measurement, and its usesin Civil
Engineering practice and research. The instrumentation used in
practice, the underlying physical principles and the basic
electrical/electronic and signal processing issueslt will introduce
students to issuesin the planning and construction of experiments.
Give them experience working in groups and in producing reports..
Learning Outcomes What outcomes do you expect students to
achieve from this UoS? Students should gain an understanding of
the importance of measurement, of the methods and application of
measurement.Ability to conduct experiments and interpret
measurementsT he course will reinforce key conceptsin Structural
Mechanics, Fluid Mechanics, Soil Mechanics and Surveying.
Syllabus What are the concepts covered in this UoS? Principles of
measurement, presentation of data, error analysis, sensor types and
technologies, signal processing, electric circuit basics, electronics
basics

CIVL 2611 Fluid Mechanics

6 credit points. Session: Semester 2. Classes: 26 hrslectures, 42 hours laboratory &
tutorial. AssumedK nowledge: MATH1001, MATH1002, MATH1003, MATH1005.
Assessment: Reports, tutorials and assignments.

Objectives: To develop an understanding of: patterns of movement
of fluid particles and associated force and energy relationships;
applications of basic concepts to cases of fluidsin containers and
conduits.

Outcomes: Students should gain the ability to: visualize and
determine fluid movements and forces in pipes and open channels
and around bodiesin fluid streams; understand energy principles
related to fluid mechanics.

Syllabus summary: Equations of maotion. Velocity patterns. One-
dimensional flow principles. Flow measurements. Open channel
flow. Viscous and turbulent flow. Resistance to flow of fluids. Flow
in closed conduits.



CIVL 2810 Engineering Construction and Surveying

6 credit points. Session: Semester 1. Classes: 39 hrs lectures, 42 hours fieldwork &
tutorial. AssumedK nowledge: MATH1001, MATH1002, MATH1003, MATH1005.
Assessment: Regular coursework, fieldwork, reports, tutorials and assignments.

Objectives: To gain an understanding of the fundamentals of
engineering construction including systems and methods in
construction of excavation, embankments and other earthworks,
hauling and associated operations. To provide basic analogue
methods of distance, angle and height measurement. To provide an
understanding of three dimensional mapping using basic total station
electronic field equipment with associated data capture ability. To
giveaninsightinto futuretrendsin the use of GPS and GI S systems.
Outcomes: Students should devel op basic competency in earthwork
engineering and economic optimisation of related construction,
including proposing and analysing systems and methods, estimation
of probable output, unit cost and productivity evaluation. Proficiency
in the design and implementation of mapping systemsin Civil
Engineering, using analogue and electronic field equipment and
associated software packages.

Syllabus summary: Introduction to the framework under which
construction projects are formulated and analysed; construction
engineering fundamental's; construction systemsrelated to excavation,
hauling and embankment construction, including selection and
evaluation of plant and methods as well as the expected output and
cost; introduction to construction operations management.
Introduction to engineering surveying, distance measurement, angle
measurement, levelling, traversing, topographic surveys, electronic
surveying equipment, future surveying technologies.

CIVL 3010 Engineering and Society

6 credit points. Session: Semester 1. Classes: Why this teaching approach and how
will this help student learning? Lectures are given to provide basic information to
students. Tutorials given following lectures to ensure understanding of the principles
involved. AssumedK nowledge: Professional Engineering ENGG1803.
UoSAimsand ObjectivesWhat does this UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students? The UoS aims to introduce students to
concepts of sustainability and ethics and show the role of civil
engineersin these issues. The UoS will develop an appreciation for
theimpact of (civil) engineering decisions within the broader
economic, environmental and socio-cultural context.The UoS will
develop communication skills through participation in group
discussions, oral presentations, and written report writing.
Learning Outcomes What outcomes do you expect students to
achieve from this UoS? An understanding of therole civil engineers
play in society, its historical development, and the responsibilities
associated with that roleAn understanding of current societal concerns
with sustainability, and the role of civil engineersin developing a
sustainable future. An understanding of environmental impact
assessmentA greater social awareness and a strengthening of the
students capabilitiesin ethical, moral and social reasoning.An
improved ability to make decisions

Syllabus What are the concepts covered in this UoS? Role(s) of
Civil Engineers, Historical development of profession, history of
the sustainability concept; definitions of sustainability; environment
as an economic externality and polluter-payprinciple; environmental
impacts of large-scale projects (e.g. dams,railways, etc.); levels of
decision-making at which environmental sustainability can be
impacted (e.g., national planning, research anddevel opment,
corporate action, municipal decision-making, project
impactassessment); engineering social and political biases.Why
ethics? Theories of ethical behavior - Deontology, utilitarianism,
virtue ethics, Codes of ethics, Public Interest disclosures, People,
Leadership & Integrity - Building an ethical climate

CIVL 3205 Concrete Structures 1
6 credit points. Session: Semester 1. AssumedK nowledge: CIVL2110 Materials,
CIVL2201 Structural Mechanism CIV L2230 Introduction to Civil Engineering Design.

Objectives: To provide a basic understanding of the behaviour of
reinforced concrete members and structures; to provide abasic
understanding of standard methods of analysis and design of
reinforced concrete behaviour (including an understanding of
capabilities and limitations); to provide basic design training in a
simulated professional engineering environment.

Expected Outcomes: Proficiency in basic methods of reinforced
concrete analysis and design.

Syllabus summary: The behaviour of reinforced concrete members
and structures, including: material properties, 'elastic' analysis
(stresses/def ormations/time-dependence), ultimate strengths of beams
(flexure), ultimate strength of columns (short and slender), behaviour
or reinforced concrete slabs. The reinforced concrete truss analogy
(shear/torsion/and detailing implications). Design of typical elements
of areinforced concrete building, structural modelling, analysis of
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load-effects (incl.earthquakes), design criteria (for durability, fire-
resistance, servicesability and strength), design calculation procedures,
reinforcement detailing, structural drawings.

CIVL 3206 Stedl Structures1

6 credit points. Session: Semester 2. Classes: Lectures: 39 hrs; tut/lab/drawing office:
39hrs, lab 6 hrs. AssumedK nowledge: CIVL2110 Materials, CIVL2201 Structural
Mechanics, CIV L2230 Introduction to Civil Engineering Design. Assessment: Tutorial
submissions, integrated design exercise, laboratory reports, mid-semester quiz, and end
of semester examination.

Objectives: To provide abasic understanding of behaviour and design
of steel members, connections and structures.

Outcomes: At the end of this course students should: be familiar
with the behaviour of steel structures, in particular the variousforms
of buckling and failure, particularly those associated with tension,
bending, shear, compression, combined actions and connections;
have aworking knowledge of AS 4100, and be competent in
designing asimple structure to AS 4100

Syllabus: The behaviour of steel membersand structures-properties
of cross-sections, local buckling, elastic beams, plastic beams, tension
members, compression members, effective lengths and elastic in-
plane frame buckling, local and lateral buckling of beams, in-plane
bending of beam columns, lateral buckling of beam-columns, biaxial

bending of beam-columns, bolted and welded connections.
Textbooks
Textbooks:

G. J. Hancock, M. J. Clarke and T. J. Wilkinson Steel Structures 1 lecture notes, Dept
of Civil Engineering, The University of Sydney

Standards Australia Specification - current editions
AS 1170 Parts 1 and 2 Loading Code, and
AS 4100 Steel Structures; or

AS HB2.2 Structural Engineering Standards for Civil Engineering Students (preferred
alternative to above standards).

(AISC) Economic Structural Steelwork

Steel sections product literature

Reference Books:
AISC Design Capacity Tables for Structural Steel.
Trahair and Bradford, Behaviour and Design of Steel Structures

Internet resources will also be given

CIVL 3223 Concrete Structures: Behaviour

3 credit points. Session: Semester 1. Classes: Lectures 28hrs: tut/lab/drawing office
14 hrs. AssumedK nowledge: CIVL 2201 Structural Mechanics and CIVL 2203
Structural Design. Assessment: One 3 hour exam plus mid-semester test and reports.
NB: Department permission required for enrolment.

Thisunit of study has been superceeded by CIVL3225. Itisavailable
for enrolment for certain students only with Head of Department
Approval.

Syllabus Summary: The behaviour of reinforced concrete members
and structures, including: introduction, material properties, 'elastic
‘analysis (stresses/deformations/time-dependance), ultimate strength
of beams (flexure), ultimate strength of columns (short and slender).
Material aspects of cement and concrete.

Objectives: To provide a basic understanding of the behaviour of
reinforced concrete members and structures; to provide abasic
understanding of standard methods of analysis of reinforced concrete
behaviour (including an understanding of capabilities and
limitations).

Expected Outcomes: Proficiency in basic methods of reinforced

concrete analysis and interpretation of results.

Textbooks

Warner et al, Concrete Structures (Longman 1998)Standards A ustralia Specifications
- current editions:AS3600 Concrete Structures CodeASHB2.2 Structural Engineering
StandardsReference BookPark and Paulay, Reinforced Concrete Structures.

CIVL 3224 Concrete Structures: Design

3 credit points. Session: Semester 1. Classes: Lectures 24 hrs: tut/lab/drawing office
18 hrs. AssumedK nowledge: CIVL 2201 Structural Mechanics and CIVL 2203
Structural Design. Assessment: One 3 hour exam plus design project and mid-semester

test,
Thisunit of study has been superceeded by CIVL3226. Itisavailable
for enrolment for certain students only with Head of Department
Approval.

Syllabus Summary: The reinforced concrete truss analogy
(shear/torsion/and detailing implications). I ntroduction to behaviour
or reinforced concrete slabs. Design of typical elements of a
reinforced concrete building, structural modelling, analysis of load-
effects (incl.earthquakes), design criteria (for durability, fire-
resistance, servicesability and strength), design calculation procedures,
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reinforcement detailing, structural drawings. Material aspects of
cement and concrete.

Objectives: To provide a basic understanding of standard methods
of analysis and design of reinforced concrete structures (including
an understanding of capabilities and limitations); to provide basic
design training in asimulated professional engineering environment.
Expected Outcomes: Proficiency in basic methods of reinforced

concrete analysis and design.

Textbooks

Warner et a, Concrete Structures (Longman 1998)Standards Australia Specifications
- current editions:AS1170 Loading Code - Parts 1, 2 & 4AS3600 Concrete Structures
CodeASHB2.2 Structural Engineering StandardsReference BooksConcrete Design
Handbook, Cement and Concrete Association of AustraliaReinforcement Detailing
Handbook, Concrete Institute of Australia.

CIVL 3235 Structural Analysis

6 credit points. Session: Semester 2. AssumedK nowledge: CIVL 2201 Structural
Mechanics, CIVL 2230 Introduction to Civil Engineering Design, MATH2002 Matrix
Applications and MATH2005 Fourier Series and Differential Equations. Assessment:
One 3 hr exam at end of semester plus assessment of assignments.

Third year A-elective unit of study for the degreein Civil
Engineering.

Objectives: To provide an understanding of the principles of
structural analysis by a) introducing the strain-displacement, stress-
strain and equilibrium relationships for beam members, b) applying
the relationships to the matrix displacement analysis of frame
structures and ¢) using computer software to conduct the linear-
elastic and buckling analyses of frame structures.

Outcomes: To be ableto a) deduce appropriate structural modelsfor
frame structures, and b) use computer methods and simple hand
methods to obtain internal forces and displacements as well as
buckling loads for frame structures.

Syllabus summary: Theoretical background (strain-displacement,
stress-strain and equilibrium relationships), types of analysis, model
generation, matrix displacement method, introduction to the finite
element analysis, buckling analysis.

Library classification:

620.1 Engineering Mechanics

624.17 Structural Analysis

CIVL 3411 Foundation Engineering

6 credit points. Session: Semester 2. Classes: 26 hours|ectures, 52 hours project work.
AssumedK nowledge: CIVL 2410 Soil Mechanics. Assessment: 3 projects, fina 2
hour exam.

Objectives: To develop an understanding of how the concept of soil
strength is used in estimating foundation stability; to develop an
understanding of current methods used in the investigation and design
of foundations and the limitations of these methods.

Outcomes: Students will be able to: evaluate strength and stiffness
parameters from laboratory and field data; critically analyse
foundation stability and slope stability problems; develop and use
spreadsheetsto perform parametric studies and produce design charts
for simple foundation design problems; develop an appreciation of
theinteraction between soil, thefoundation system, and the supported
structure; communicate the results of experiments and analyses using
written, visual and oral methods appropriate for professional
geotechnical engineers.

Syllabus: Siteinvestigation, Slope stability, Design and analysis of
retaining walls, Design and analysis of shallow foundations, Strip

and raft foundations, Pile foundation analysis and design
Textbooks
Reference Books

Tomlinson Foundation Design and Construction
Peck et a Foundation Engineering
Poulos and Davis Pile Foundation Analysis and Design

Fleming et a Piling Engineering

CIVL 3510 Surveying

2 credit points. Session: Semester 1. Classes: 13 hrslectures, 18 hours fieldwork &
tutorial. AssumedK nowledge: MATH1001, MATH1002, MATH1003, MATH1005.
Assessment: fieldwork, reports, tutorials and assignments.

NB: Department permission required for enrolment.

Objectives: To provide basic analogue methods of distance, angle
and height measurement. To provide an understanding of three
dimensional mapping using basic total station electronic field
equipment with associated data capture ability. To give an insight
into future trends in the use of GPS and GI S systems.

Outcomes. Proficiency in: the design and implementation of
mapping systemsin Civil Engineering; using analogue and el ectronic
field equipment and associated software packages.

Syllabus summary: Introduction to engineering surveying, distance
measurement, angle measurement, levelling, traversing, topographic
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surveys, electronic surveying equipment, future surveying techno-
logies.

CIVL 3612 Environmental and Fluids Engineering
6 credit points. Session: Semester 1. AssumedK nowledge: CIVL 2611 Fluid
Mechanics.

Objectives: To develop an understanding of: theory and practical
aspects of analysis of fluid behaviour in pipes and open channels,
and of fluid machines.

Outcomes: Students should gain the ability: to calculate heads and
flows through pipe and open channel systems for steady and for
unsteady conditions; to determine machine requirementsfor various
systems; and to determine the stability of vessels.

Syllabus summary: Floating vessels, dimensional analysis and
similitude, open channel flow, flood routing, pipe networks, hydro
and aero-foils, pumps and turbines, compressible flow, and unsteady
flows.

CIVL 3613 Coastal Engineering
6 credit points. Session: Semester 2. AssumedK nowledge: CIVL 2611 Fluid Mechanics
CIVL3612 Environmental and Fluids Engineering.

Objectives: To develop an understanding of : ocean wave generation,
transmission and coastal effects; the principles of sediment transport;
break-water design, fluid-structure interaction; flood detention basins,
and advanced flood routing techniques.

Outcomes: Students will be able to: list and describe the major
parameters affecting ocean wave generation; describe the processes
of ocean wave transmission; calculate energy transfer by waves;
describe the behaviour of waves in shallow water; explain the
fundamental principles of sediment transport; describe sediment
transport processes in rivers; describe coastal sediment transport
processes, explain basic performance requirementsfor breakwaters,
and factors considered in their design; describe several fluid
structures, together with associated fluid-structure interaction,
including, but not limited to, spillways, stilling basins, bridge piers,
water supply intakes; describe design considerations for flood
detention basins; explain the principles of advanced flood routing
techniques utilizing computer programs.

Syllabus summary: Coastal processes. Sediment transport.
Breakwater design. Fluid structure interaction. Flood effects.

CIVL 3805 Project Scope, Time and Cost M anagement

6 credit points. Coordinator Prof. A. Jaafari, Mr. Ted Tooher. Session: Semester 2.
Assessment: Tests and assignments completed and submitted by studentsin stages.
Details will be advised at the commencement of the course.

Senior core course for the Bachelor of Project Engineering &
Management (Civil), fourth year elective for Civil Engineering
degree, elective for all other branches of engineering and faculties.

Course objectives:

- To develop underpinning knowledge of scope, time and cost
management as applied to projects

- To provide practical examples and opportunities to apply scope,
time and cost management to projects

- Toinitiate process of reflective learning and evidence devel opment
for competencies in the areas of scope, time and cost management

Expected outcomes:

- Demonstrate knowledge of subject area

- Ability to apply toolsin a project environment

- Competence in learning and evidence generating to sustain
competency.

Syllabus summary:

Scope management including project authorisation, scope definition,
control and finalisation. Cost management including project costing,
resource planning, budgeting and controlling financial completion.
Time management including activity sequencing, duration estimating,

scheduling, progress control, monitoring and forecasting.
Textbooks
Gray and Larson, Project Management - The Managerial Process (McGraw Hill, 2000)

Turner, Handbook of Project-based M anagement (M cGraw-Hill).Reference booksPMI,
A Guide to the Project Management Body of Knowledge (www.pmi.org).

CIVL 3812 Project Appraisal
6 credit points. Session: Semester 1. Assessment: Tests and coursework including a
final examination as advised at the commencement of the course.

Senior core course for the Bachelor of Project Engineering &
Management (Civil) and BE (Civil), elective for all other branches
of engineering (except Civil Engineering) and faculties.

Course objectives: To develop basic competency in project
appraisal, planning and strategic management, including an
appreciation of the total project life cycle analysis and associated
decision processes.

Expected outcomes: Students should be able to carry out basic
project appraisal, financial planning and life cycle costing tasks.



Projects and venturesin both public and private sectors will be
studied. It is expected that students will develop skillsin decision
making regarding analysis of alternatives, financial budgeting and
project capital decisions.

Syllabus summary: Framework for conceptualisation and
development of capital projects; various stagesin project life cycle;
importance of front-end planning and optimisation; techniques for
project appraisal; economic analysis of public sector projects;
depreciation, capitalisation and valuation studies, replacement of
long term assets, the impact of fiscal policies on projects; value
engineering/management; sensitivity and project risk
analysismanagement.

Textbooks

Grant, Ireson and Leavenworth, Principles of Engineering Economy (J.Wiley &
Sons).Reference booksTurner, Handbook of Project-based Management (McGraw-Hill).

CIVL 3813 Contracts Formulation and M anagement
6 credit points. Session: Semester 2. AssumedK nowledge: CIVL 3805 Project Scope,
Cost & Time Management.

Course objectives: To give students a fundamental knowledge of
the legal system under which project procurement is conducted
generally. Emphasiswill be on the principles of contract formulation,
administration and finalisation, including prevention and/or
settlement of disputes.

Expected outcomes: This course will lead to the devel opment of
theoretical knowledge in the field of project procurement via
contracts formulation and administration, covering not only the areas
of contracting but also the principles behind good management of
legal framework and associated issues.

Syllabus summary: Brief overview of the legal system in Australia
and comparison with the legal systemsin the region, fundamental
principles behind good management and comparison with legal
requirements; fundamentals of project procurement management,
introduction to the contract law; introduction to the relevant
statutes/by-law requirements and regulations made under these
affecting project ownership, planning, design and implementation;
review of standard forms of project procurement, implementation
and administration; potential liabilities associated with project
participation; review of typical project delivery systems, including
standard and model contract conditions and specifications;
optimisation of project team responsibilities, quality management
provisions; optimum systemsfor project delivery/management under
uncertain conditions; management of OH& S, environmental due
diligence and other statutory liabilities; management of contract
extensions and claims; management of documentation and records;
project assignment.

CIVL 4008 Practical Experience

Ocredit points. Session: Semester 1. Classes: 12wks practical work experience (375hrs
minimum). Prerequisites: 28 credit points of Senior courses. Assessment: A written
report, employers certificate.

Fourth year core unit of study for the degreein Civil Engineering
and Project Engineering and Management (Civil).

Objectives: To expose studentsto Engineering Practice and provide
working experience in the field of engineering.

Outcomes: Students will gain first hand experience of working in
an Engineering environment, will see how engineering companies
are organised and will be exposed to problem solving in acommercia
environment.

Syllabus summary: Each student isrequired to work as an employee
of an approved engineering organi sation and to submit a satisfactory
written report of his or her work. Normally 12 weeks of practical
work experience (375 hours minimum) isrequired and thisismainly
undertaken after the completion of some or all of the prescribed
Senior core courses and before enrolment in the final year of study.
The University Careers and Appointments Service and the Civil
Engineering Foundation is available to assist students to obtain

suitable employment.
Textbooks
Reference bookEagleson Writing in Plain English (Aust. Govt Publishing Service)

CIVL 4020 Thesis 1

6 credit points. Session: Semester 1, Semester 2. Classes: One introductory lecture
by the course coordinator to explain the purpose of this unit of study, the methodol ogy
to be adopted and the expected outcomes.  Essential for experimental thesis topics.
Prerequisites: 30 credit points of Senior units of study.

NB: Department permission required for enrolment. .

UoSAimsand ObjectivesWhat does this UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students?Thisunit of study provides an opportunity
for studentsto conduct an original investigation or research or major
project work in adiscipline relevant to civil engineering. Students
will gain skillsin design, analysis and management by undertaking
aresearch project.This particular unit of study, which must precede
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or be conducted concurrently with Thesis - Part 2, should cover
approximately half the work required for successful completion of
acomplete"final year" thesisproject. In particular, it should include
amost al planning of aresearch or investigation project, amajor
proportion of the necessary literature review (unlessthe entire project
Ishased on aliterature review and critical analysis), and asignificant
proportion of the experimental or analytical work required of the
project.

Learning Outcomes What outcomes do you expect students to
achieve from this UoS?Students should develop the ability to plan
an original study, to conduct acritical review of existing literature
relevant to the topic and to prepare a progress report describing these
activities.

Syllabus What are the concepts covered in this UoS?I ndependent
inquiry and research. The particular engineering concepts depend
on the sub -discipline in which the thesis project is conducted.

CIVL 4021 Thesis 2

6 credit points. Session: Semester 2, Semester 1. Classes: One introductory lecture
by the course coordinator to explain the purpose of this unit of study, the methodology
to be adopted and the expected outcomes.  Essentia for experimental thesis topics.
Prerequisites: 30 credit points of Senior units of study and successful completion of
Thesis - Part 1 (unless concurrent enrolment in Thesis - Part 1 approved by HOD).
NB: Department permission required for enrolment.

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students?This unit of study provides an opportunity
for studentsto conduct an original investigation or research or major
project work in adiscipline relevant to civil engineering. Students
will gain skillsin design, analysis and management by undertaking
aresearch project.This particular unit of study, which must be
preceded by or be conducted concurrently with Thesis- Part 1, should
cover approximately half thework required for successful completion
of acomplete "final year" thesis project. In particular, it should
include completion of all components of the research or investigation
project planned but not undertaken or completed in Thesis - Part 1.
Learning Outcomes What outcomes do you expect students to
achieve from this UoS?Students should develop the ability to plan
an original study, to conduct acritical review of existing literature
relevant to the topic and to prepare a progress report describing these
activities.

What are the concepts covered in this UoS?Independent inquiry and
research. The particular engineering concepts depend on the sub -
discipline in which the thesis project is conducted.

CIVL 4240 Concrete Structures 2

6 credit points. Session: Semester 2. Classes: Technical material will be presented
and discussed in lectures in order to efficiently cover the required breadth of material.
Tutorial (problem solving) exercises will be conducted to reinforce development of
deep understanding of concepts and to devel op practical design skills. Laboratory work
will be carried out to illustrate aspects of structural behaviour and confirm aspects of
theoretical modeling. AssumedK nowledge: statics; structural mechanics; structural
concepts; structural analysis; basic reinforced concrete behaviour and design.
Prerequisites: CIVVL3205 Concrete Structures 1.

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to

devel op/teach its students? Aim: to develop a deep understanding
of the fundamental behaviour and design of reinforced and
prestressed concrete and concrete-steel composite members and
structures.Attributes: Studentswill develop sufficient understanding
of fundamental concepts and acquire sufficient knowledge and skills
to assess strain-softening effects in concrete structures, the effects
of prestressing and the effects of interaction of composite materials.
Learning Outcomes What outcomes do you expect students to
achieve from this UoS? Students will develop sufficient
understanding of fundamental concepts and acquire sufficient
knowledge and skills to assess strain-softening effects in concrete
structures, the effects of prestressing and the effects of interaction
of composite materials. Students will be able to apply the relevant
design requirements, in accordance with Australian design standards
Syllabus What are the concepts covered in this UoS? Reinforced
concrete: strain-softening effects; moment redistribution; ultimate
plastic strength of concrete dabs (yield-line analysis and strip
equilibrium analysis); effects of concrete creep and
shrinkage.Prestressed concrete: serviceability and strength of
prestressed concrete beams in flexure and shear; anchorage zones;
prestress losses; |oad-balancing.Composite structures: analysis and
design of composite beamsin flexure and shear; analysisand design
of composite slabs incorporating profiled steel sheeting; analysis
and design of composite columns.

CIVL 4241 Steel Structures?2
6 credit points. Session: Semester 2. Classes: 2 hours of lectures per week. 2 hours
of tutorials per week where students work on practical problems and assignments. 2
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computer laboratory sessions per semester. AssumedK nowledge: CIV L2201 Structural
Mechanics, CIVL3235 Structural Analysis, CIVL3206 Steel Structures 1.

UoS Aims and Objectives The primary objectives are:- to provide
fundamental understanding at advanced level of behaviour and design
steel members and connections,- to provide fundamental
understanding of methodsfor determining buckling loads of structural
members and elements, and- to reinforce and complement the content
of related units of study.Emphasis will be placed on understanding
structural behaviour and solving problems rather than remembering
formulae.

Learning Outcomes It is anticipated that at the end of this unit of
study students should:- Be familiar with the behaviour of steel
structures at advanced level in selected areas, including connection
design, design for local buckling and design for flexural-torsional
buckling of columns and beams. - Have a sound knowledge of AS
4100 inthe areas of connection design, section capacity determination
of dender cross-sections, and flexural-torsional buckling of beams.-
Have a sound knowledge of AS/NZS 4600 in the areas of section
capacity determination of slender cross-sections, and flexural-
torsional buckling of columns and beams.- Have knowledge of the
use of software in the design of connections and slender cross-
sections. The unit of study seeksto utilise and improvethefollowing
generic skills of students: problem solving, neat and logical setting
out of solutions, and interpretation and understanding of technical
drawings and specifications.

Syllabus - Local buckling behaviour and design- Stability behaviour
and designincluding flexural-torsiona buckling behaviour- Advanced
connections - behaviour, analysis and design

CIVL 4242 Bridge Engineering

6 credit points. Session: Semester 1. Classes: Lectures/ SeminarsThe lectures cover
awide range of case histories selected to illustrate the principles that have been dealt
with in a series of topicsrelated to bridges. All cases dealt with areillustrated with
material from an extensive collection of slides drawn from all around the world.
TutorialsThe tutorials require students to solve problems related to, but different from,
the content of the lectures. These challenges are intended to promote a much deeper
understanding of the lecture content. WorkshopsOne assignment required students to
work in asimulated professional group to solve a maintenance problem for the City
Road footbridgein the University grounds. Studentsinspect the bridgein company with
the lecturer and formulate and present their solutionsin the classroom. Assumed-
Knowledge: CIVL3206 Steel Structures 1 CIVL3205 Concrete Structures 1.

UoS Aims and Objectives To develop an understanding of the key
issuesin the design, construction and maintenance of bridges of all
types. It isexpected that studentswill be ableto appreciate the broad
range of considerations that impinge on these key issues, such as
the choice of structure type, al types of loading, provision for
structure movements of all types, choice of structural materias, use
of appropriate techniques for construction etc.

Learning Outcomes Students will recognise the relevance to bridge
engineering of all previous studiesin structural, construction and
materials engineering.They will be able to examine the drawings of
abridge and understand the reasons for the decisions that the
designers have made.They will be ready, themselves, to step
confidently into therole of designer, materials supplier or constructor.
Syllabus What are the concepts covered in this UoS? The object
hereisto contextualisein thefield of bridge engineering all previous
study.Highway and railway bridge |oading; influencelines; structure
analysis; transverse load distribution; computer modelling of bridges;
effects of temperature and concrete creep and shrinkage; bridge
bearings; selection of structural forms; standardised bridge systems;
skew and curved bridges; bridge foundations; construction methods;
case studies of significant bridges.

CIVL 4412 Geotechnical Engineering

6 credit points. Session: Semester 1. Classes: Why this teaching approach and how
will this help student learning? Lectures are given to provide basic information to
students. Tutorials given following lectures to ensure understanding of the principles
involved. Solutions and feedback are given to problems, and solutions are worked
through in class. AssumedK nowledge: Soil Mechanics CIVL 2410.

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will thisUoS try to
develop/teachits students? The UoS aimsto teach students practical
design skills through problem based learning. Students are asked to
design foundations using real data for foundation problems. It also
develops communication skills through the writing of engineering
reports.

Learning Outcomes What outcomes do you expect students to
achieve from this UoS? Students should gain an understanding of
the design process in foundation engineering; the role of site
investigation and fiel d-testing; the need to deal with uncertainty. In
particular, they should develop the ability to: interpret the results of
asiteinvestigation; to use laboratory and field datato design simple
foundations, and develop an appreciation of the interaction between
soils, the foundation system and the supported structure.
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Syllabus What are the concepts covered in thisUoS? Field testing;
site characterisation; interpretation of field data; design of pile, raft
and surface footings, Geotechnical report writing.

CIVL 4413 Environmental Geotechnics

6 credit points. Session: Semester 2. Classes: Why this teaching approach and how
will this help student learning? Lectures are given to provide basic information to
students. Tutorials given following lectures to ensure understanding of the principles
involved. Solutions and feedback are given to problems, and solutions are worked
throughinclass. Computing assignments using software for contaminant migration,
flow, and slope stability form amajor part of assessment. AssumedK nowledge: Soil
Mechanics CIVL 2410, Foundation Engineering CIVL3411.

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students? This course provides an introduction to
Geo-environmental Engineering. It gives an introduction to
geotechnical and related problems concerned with the disposal of
wastes in landfills and mine tailings impoundments, and to the
analytical and numerical techniques available to solve these
problems.

Learning Outcomes What outcomes do you expect students to
achieve from this UoS? - Describe and evaluate the different
strategies availablefor landfill management and waste contai nment-
Understand the processes controlling contaminant migration-
Calculate rates of contaminant migration through the ground using
analytical and numerical methods: Design effective barriersfor waste
containment on flat and sloping ground- Select appropriate
geomembrane and geotextile materia sfor usein engineered barriers:
Understand i ssuesrel ated to tailing dams, and carry out basic design
work

Syllabus What are the concepts covered in thisUoS? Landfills,
waste quantities and composition Waste management

Processes occurring in waste, leachate Leachate control Site
selection Processes controlling pollutant migration through soil
Advection, diffusion, dispersion, sorption Mathematical description
of pollutant migration Analytical solutions for pollutant migration
Numerical solutions for pollutant migration

Technologies for remediation of contaminated groundEngineered
clay liners, barriers and covers Clay mineralogy and properties
Compaction-permeability relations Barrier systems Stability of
linersand g opesGeosyntheticsin waste containment Geomembranes
Geofilters Composite barrier systemsTailings disposal Properties
of hazardous wastes, dispersive soils Disposal techniques,
embankment design, filters, seepage barriersOperationa control and
rehabilitation

CIVL 4414 Finite Element Analysis

6 credit points. Session: Semester 1. Classes: Powerpoint dlide presentations. Overhead
transparencies. White board. The Powerpoint slide presentations provide an excellent
method of illustrating examples of how the finite element method is used by engineers
inpractice. Tutorial sessionsare held in an appropriate university computing laboratory
for "hands-on" access to the analysis methods by students. Demonstrations of afinite
element computer package. These demonstrations provide an introduction to the common
features of the software packages used in industry for finite element analysis. Use of
afinite element software package to solve engineering problems. Prerequisites:
Engineering Mechanics, Structural Mechanics. )

This elective unit of study provides an opportunity for students to
develop an understanding of finite element analysis and how to apply
this to the solution of civil engineering problems. S
Students should acquire knowledge of methods of formulating finite
element equations, basic element types, the use of finite element
methods for solving problems in structural and continuum analysis
and the use of finite element software packages.

Introduction to finite element theory, analysis of bars, beams and
columns, and assembl ages of these structural elements. Analysis of
eastic continua. Problems of plane strain, plane stress and axial
symmetry. Use, testing and validation of finite element software
packages.

CIVL 4615 Water Resources Engineering

6 credit points. Session: Semester 1. Classes: Basic material is best covered by
structured lectures To work through problems to enhance concepts General problem
solving discussionsduring tutorials. AssumedK nowledge: CIVL 2611 Fluid Mechanics,
CIVL 3612 Fluids and Environmental Engineering.

UoSAimsand ObjectivesWhat doesthis UoS aim to teach students?
What Attributes (theoretical, practical) will this UoS try to
develop/teach its students? This UoS aims to teach students the
fundamental s of water storage, treatment and distribution for avariety
of applicationsincluding domestic, industrial, and agricultural .
Learning Outcomes What outcomes do you expect students to
achieve from this UoS? Students will be able to: state the
requirements of water quality for various purposes; detail the physical
methods of water treatment; detail the biological methods used in
water treatment; detail the chemical methods used in water treatment;
design multi-node water distribution networks; explain the design
principles of water supply for high-rise buildings; describe water



conservation methods and management principles for water use,
including storm water detention and treatment; explain wastewater
re-use techniques and their applications; describe variousirrigation
methods and associated hydraulic design; discuss recycled water
storage options and applications.

Syllabus What are the concepts covered in this UoS? water quality
for various purposeswater and wastewater treatment techniquesmulti-
nodewater distribution networks principles of water supply for high-
rise buildings water conservation methods and management
principles for water usewastewater reuse techniques and their
applicationsirrigation methods and associated hydraulic designsmall
scale hydro-power installation design.

CIVL 4810 Project Quality Risk and Procurement Mgt

6 credit points. Session: Semester 2. Assessment: based on both coursework and tests,
including afinal examination, details of which will be advised at the commencement
of the unit.

Fourth year core unit of study for the Bachelor of Project Engineering
& Management (Civil), electivefor all other branches of engineering
and other faculties.

Course objectives: To provide underpinning knowledge and
application skills in the project environment for:

- quality management

- risk management

- procurement management

Expected outcomes: Participants will be able to design and
implement plans for quality, risk and procurement management on
arange of simple generic projects and provide input to these plans
for more complex projects. They will also be ableto apply reflective
learning to production of evidence towards satisfaction of compet-
encies for recommission as project managers.

Syllabus summary: Introduction to Modern Quality Management
Principles, seven quality tools, quality assurance, preparation of
quality plans. Introduction to risk analysis, planning and risk
management through the project life cycle. Introduction to principles
of procurement management. Purchasing, contracts, partnerships
and alliancing. Setting up procurement plans, administration and

closure of contracts for project delivery.
Textbooks
Gray and Larson, Project Management - The Managerial Process (McGraw Hill, 2000).

Turner, Handbook of Project-based M anagement (M cGraw-Hill)Reference books; PMI
A Guide to the Project Management Body of Knowledge (www.pmi.org).

CIVL 4811 Engineering Design and Construction

6 credit points. Session: Semester 1. Classes: L ectures’ Seminars/PresentationsSubject
matter is presented in up to 4 hours of lectures/presentations per week. Presentations
are based on actual past and present project experience of the presenter(s).  Present-
ations on specific projects may be given by visiting professionals. Tutorials/'Workshops
Approximately 2 hours of contact time per week may be used astutorial timefor design
workshops. E-learning The course website facility will be used for limited
communication with students but the emphasis is strongly oriented towards learning
and discussion in class. AssumedK nowledge: Engineering Construction and Survey
(CIVL2810).

UoS Aims and Objectives To develop an understanding of
construction methods, strategies, equipment and machinery in a
range of construction activities and an understanding of the principles
involved in the design for those construction activities

Learning Outcomes At the end of this course, students will have
developed afamiliarity with avariety of construction methods,
strategies, equipment and machinery in arange of construction
activities such that they will be able, if and when the opportunity
arisesto participate as site engineers (or similar role) inthe planning
and execution of those construction activities, albeit with supervision
and guidance from experienced professionals. Students will also
have devel oped an understanding of the design principles and
techniquesinvolved in the planning for those construction activities
such that they are able, if and when the opportunity arises, to
participate as design engineers, in the planning and design for those
construction activities, with supervision and guidance from
experienced professionals  The range of topics covered in this
course is such that the learning outcomes form a basis for later
development of more detailed knowledge, dependent on the future
career experiences of the student. The course does not prepare a
student for immediate, unsupervised participation in construction
and design work associated with the topics covered.

Syllabus What are the concepts covered in this UoS? The
construction topics covered in this course have not been previously
addressed in ClV 2810 (Engineering Construction and Survey). The
topics may vary dependent on current and planned projectsin
Sydney, NSW and Australia. At this stage the topics are ;- Hard
rock tunnelling and general hard rock underground excavation - Soft
ground tunnelling- Underground construction - Micro tunnelling-
Cut and cover (cover and cut) tunnelling- Earth retaining systems -
Piling- Formwork and Falsework, (incl Tilt up, Ultrafloor, Sacrificial
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form) - Dewatering- Pavement Construction - Rigid and Flexible
(incl and pavement construction materials)- Marine construction -
Civil construction in Environmentally sensitive areas - Contract
administration for construction engineers- General engineering in
remote |ocalities (project based) - Construction methodsin Bridge
Engineering- QA documentation on atypical project- Insurancein
the Construction Industry - Occupational Health and Safety issues
in the construction industry

CIVL 4814 Project Planning and Tendering

6 credit points. Session: Semester 1. Classes: Basic principles, tools and techniques,
and processes adopted in planning and estimating of engineering projects for effective
delivery are best covered by short and structured lectures in the form of power point
slides and appropriate examples. To work through problems to reinforce fundamentals
of project's planning and estimating in a progressive approach; To work though a set of
assignments on case project in order to develop complete pre-tender documentsin a
progressive approach. - To work through a case project in applying project planning
and estimating fundamentals and to devel op a complete pre-tender bid;- To present the
challenges, analysis, winning strategies and results in groups to a board comprised of
academics and industry professionas. AssumedK nowledge: CIVL2810 Engineering
Construction and Surveying.

UoS Aims and Objectives This Unit of Study aim to teach students
the fundamental principles of projects planning, estimating and
tendering processes applicable in any generic projects.Thisisa
generic course which will equip students with insights and tool for
preparing project plans and pre-tender bids. It aims at imparting the
basic knowledge and competenciesrequired in project planning and
management applicable to mainly in capital projects. It will also
focus on the fundamental s of information management and computer
applications on project planning and management. The basic
objectives of this course are:- To teach multidisciplinary project
planning and scheduling skills;- To develop skillsin computer-
supported fully detailed planning and estimating;- To apply the
principles of operational estimating to a given project including
setting appropriate tendering strategies, risk analysis and setting of
contingency budgets;- To develop appropriate contractual reports
and documentation, and to undertake a presentation of the proposed
plans and strategies;- To develop appropriate understanding of
information management and specialized computer applicationssuch
as M S Project, AutoCAD, @Risk etc.After completion of this UoS,
students are equipped with the fundamental knowledge and
understanding required to facilitate arational and scientific approach
in evaluating diverse aspects of project planning, estimating,
scheduling and overall management of the projects. The results of
evaluationswould aid in the process of making informed and rational
decisions regarding the most effective use of available scare
resources.Course Description: This course provides the elementary
introduction to understanding the real life construction projects,
fundamentals of work breakdown and scope identification,
fundamentals of operational planning and estimating, resource
allocation and optimisation, preparation of method statements,
estimation of the quantities of resources for execution of tasks and
operations, preparation of operational schedules, estimation of
indirect costs, estimation of work package costs, building up
estimates of direct cost, consolidation of direct cogt, risk and
sengitivity analysis and management, alternative analysis and
optimisation of plans, setting contingencies, preparation and
presentation of reports.In this course, students are encouraged to
learn to apply the tools to project planning and management such
as Microsoft Project, Excel Spreadsheets, @Risk, Crystal Ball,
AutoCAD etc.

Learning Outcomes By the end of this course students will be able
to - Identify the project's scope and carry out basic project breakdown,
cost breakdown analysis; - Understand various problems and their
implications on projects' design and execution;- Identify associated
activities, tasks and required resources for delivery of the project;-
Plan and estimate engineering projects, jobs and operations based
on resources and dedicated method statements;- Develop an
understanding of the processes and procedures used for computer-
supported integrated planning and estimating.- Understand project
risks and their qualification and quantification techniquesin order
to devel op appropriate mitigation strategies; - Devel op report writing
skills and preparing the competitive tender bids.This courseis
designed to enhance the generic skills of students by providing
knowledge on the subject matter and ability to apply and
communicate to any given project effectively. In additional this
course facilitates fulfilling the educational aims of students through
a co-operative spirit, involving alarge amount of interaction during
the consultation and tutorial sessions. The approach adopted in this
course isto direct studentsto work on real life projects, albeit
simplified for gradual learning.

Syllabus Develop of work breakdown structure, identification of
construction activities and associated tasks, fundamentals of
operational planning and estimating, resource allocation and
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optimisation, preparation of method statements, estimation of the
guantities of resources for execution of tasks and operations,
preparation of operational schedules, estimation of indirect costs,
estimation of work package costs, building up estimates of direct
cogt, consolidation of direct codt, aternative analysis and optimisation
of plans, sensitivity and project risk analysis'management, setting
contingencies, preparation of construction drawings.Individual
tutorialsinlecture classes and group project assignments, preparation
and presentation of reports.

CIVL 4815 Project Formulation

6 credit points. Session: Semester 2. Classes: Lectures’ Seminars Basic principles,
tools and techniques, and processes adopted in problem solving are best covered by
short and structured lecturesin the form of power point slidesTutorial /AssignmentsTo
work through real project concepts under supervision to apply fundamentals of project
formulation and optimisation.Group Work/Group Presentations - To work through a
case study project in applying fundamentals and determining the best feasible project
solution; - To present the challenges, analysis and resultsin groups. AssumedK nowledge:
MATH 2052: MATH 2005:CIVL 3812 and CIVL 3805.

UoS Aims and Objectives 1. To develop an understanding of
conceptualisation, formulation, analysis and documentation of
projectsand products;2. To gain skillsin the preparation of abusiness
plan/proposal for a project or product, including technical,
commercial and legal aspects and statutory approvals;3. To learn
advanced IT skillsfor presentation of project ideas, including
visualisation, simulation of the project concept.This course aimsto
teach studentsthe principles of project planning and realisation from
abusiness perspective with an emphasi s on engineering applications
and contexts. Technology-based ventures exploit ideas that are
devel oped and managed within a project structure. Learning the
processes for multi-dimension analysis of business concepts and
formulating relevant implementation strategieswill form part of this
course. Studentswill learn the fundamentals of project formulation
viaworking on actual project concepts under supervision of experts
from academia and industry. After completion of this UoS students
are equipped with the fundamental knowledge and an understanding
required to engage in the front-end feasibility studies and optimal
formulation of project concepts aswell as documentation design and
presentation aspects.The course enables the students to appreciate
the best practice techniques or methods commonly used by industry
in project formulation and risk assessment and management. Course
Description: The course will integrate the technical, commercial,
legal and managerial aspects of the formulation of a project or
product. Technical design and specification will be carried out to
the point where it can be shown that the concept istechnically sound,;
technical innovation in the design concept for commercial edge will
be encouraged. Studentswill be cast in the role of competing
entrepreneurs faced with the exploitation of a business opportunity
related to specific building and civil engineering projects and
products. Groups will develop competitive proposals embodying
business plans and demonstrating the technical and financial
feasibility of the project and appropriate legal and managerial
arrangements and corporate structure for the proposed enterprise.
The course will be conducted through workshops and with the
participation of leading professionals from building, engineering,
legal and financing industries. In this course, students are encouraged
to learn to apply the tools to strategic planning and management of
projects, including an appreciation of whole of life project analysis
and associated decision processes.

Learning Outcomes By the end of this course students will be able
toStudents should develop an understanding of the fundamentals of
project conceptualisation, appraisal, planning and optimisation plus
ability to: model and analyse basic financing and cash flow
requirements, risk analysis and management plan, marketing and
salesplan, and design of professional documentation and presentation
to aboard of review. - Carry out basic project conceptualisation,
appraisal, planning and optimisation tasks;- Understand and apply
basic marketing and salesforecasting techniques;- Model and analyse
basic financing and cash flow requirements;- Undertakerisk analysis
and devel op management response plans: Devel op skillsin decision
making regarding analysis of alternatives, financial budgeting and
project capital decisions;- Learn and apply advanced I T mediafor
project concept presentation, including CAD and techniques of
visualisation and simulation;- Develop problem solving and design
skills;- Develop teamwork and interpersonal skills- Use spreadsheet
and itsinbuilt financial functionsto analysis project viability.This
course facilitates fulfilling the educational aims of students through
a co-operative spirit, involving alarge amount of interaction during
the consultation sessions and during students' teamwork. Learning
is very much contextualised as areal life case project concept will
be explored. However, learning generic processes forms a core part
of the learning outcomes.
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Syllabus - Project conceptualisation and multi-dimensional planning:
Marketing and sales forecasting techniques: Project cashflow
modelling and finance: Project economic analysis and optimisation
(community perspective)- Project governance during project
implementation and operation phases: Environmental and safety
planning- Project concept presentation and advanced visualisation
tools

CIVL 4903 Civil Engineering Design

6 credit points. Session: Semester 2. Classes: 13hrslec & 39hrs of drawing office
work. AssumedK nowledge: CIVL 3225 or CIV L3223 Concrete Structures-- Behaviour,
CIVL 3226 or CIVL3224 Concrete Structures -- Design and CIVL 3227 or CIVL3206
Steel Structures 1. Assessment: No formal exam; assessment will be based on
submissions.

Fourth year core unit of study for the degree in Civil Engineering
and fourth year elective for the degree in Project Engineering and
Management (Civil).

Objectives: To give students an appreciation of the role of the
designer in the development of Civil Engineering projects.

Outcomes: Students will have developed an understanding of the
design philosophy. They will gain thisthrough their involvement in
anumber of exerciseswhich cover the design sequence from concept
to documentation.

Syllabus summary: The design sequenceincluding definition, value
and criteriaselection; generation of proposals; analysis of proposals;
selection of design; development of details of a particular design
selected. Feasibility studies and examination of existing works. Study
of design projects by stages, including details of some aspects.

The unit is under the direction of an engineer in professional
practicein cooperation with members of the academic staff. Lectures
on specific aspects of design are supplemented by visits to
construction, testing and manufacturing sites. L ectures and exercises
on architectural design and practice and their relationship to civil

engineering are included in the unit.

Textbooks

Reference booksThe unit is of awide-ranging nature, and all text and reference books
previous and current courses have relevance. In addition, reference will be made to
many codes and guidesto practice, of which thefollowing list coversonly the structural
field:Current SAA Codes, Manuals and Specifications, particularlyAS4100 - Steel
Structures CodeA S3600 - Concrete Structures CodeA S1554 - Manual Welding, Part
1AS1170 - Loading Code, Parts| and II1AS1511 - High Strength Structural Bolting
CodeMAI Steel StructuresAustroads Bridge Design SpecificationAS1720 - Timber
Engineering Code(Purchase of separate codes is recommended)

Electrical Engineering

EBUS 3003 e-Business System Design

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: SOFT 1002 Software Development 2 and (1SY S 1003
Foundations of Information Technology or ELEC1601 Professional Computer
Engineering or ELEC1101 Foundations of Computer Systems). Assessment: Online
activities 25%, projects 25%, end of semester exam 50%.

This unit of study aims to examine the main issuesinvolved in
designing successful Internet services. The unit is designed around
the idea that electronic commerce systems are new communication
channels between entities. E-commerce systems are then classified
from the communication perspective, depending on what kind of
entities they communicate, thereby defining the main user
requirements. The unit examines basic conceptsthat an e-commerce
project manager should be aware of, including

- Successful Internet projects come out of good methodol ogical
practices.

- User needs, technological challenges and business goals.

- Innovation and the value of ideasin a knowledge based economy.
Specific topics covered include

- Electronic Commerce Technology Fundamentals.

- Business to Consumer Electronic Commerce.

- Business to Business Electronic Commerce.

- Business to Employee Electronic Commerce.

EBUS 3004 e-Business Programming

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 2 hour lab per
week. AssumedK nowledge: EBUS3001 I ntroduction to e-Commerce Systems or
EBUS3003 e-Business System Design. Assessment: Lab 20%, project 20%, end of
semester exam 60%.

This unit provides the technical skillsto implement dynamic
database-driven web sites. It covers an introduction to Linux and
web-based systems, client side programming, mark-up languages,
scripting and tools, server-side scripting, scripting languages such
as Perl or PHP, website database programming with SQL, Web
security, integration and data warehousing, designing and building
adatabase-driven website, introduction to human factors and design
for usability.

EBUS 5003 e-Commer ce Systems
6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: EBUS4001 e-Business Engineering or EBUS5001 e-



Commerce Application Programming. Assessment: Tutorial work 10%, assignments
40%, end of semester exam 50%.

This unit examines the main issues involved in producing large
Internet systems. The unit examines basic concepts and hands on
experience on the design and development of enterprise systems,
emphasizing the development of systems using design patterns and
application frameworks.

A project-based approach will introduce the problems often found
when building systems for business workflows, personalization,
knowledge management and e-learning.

ELEC 1103 Professional Electronic Engineering

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and an average of 1
hour of tutorial and 1 hour of lab per week. AssumedK nowledge: HSC Physics, HSC
Mathematics extension 1. Assessment: Tutorial participation 6%, laboratory performance
and notebook 6%, lab exam 10%, assignment 3%, end of semester closed book exam
75%.

This unit of study aimsto develop knowledge of the fundamental
concepts and building blocks of electrical and electronics circuits.
The following specific topics are covered. Basic electrical and
electronic circuit concepts. Circuits, circuit elements, circuit laws,
node and mesh analysis, circuit theorems, energy storage, capacitors
and inductors, circuitswith switches, transient response, sine waves
and complex analysis, phasors, impedance, ac power.

Theunit also aimsto devel op basic research skills and understanding
of engineering principles; information literacy; personal and
intellectual autonomy; ethical, social and professional understanding;
communication, project management and teamwork skills. Safety
issues will also be considered.

ELEC 1601 Professional Computer Engineering

6 credit points. Session: Semester 1. Classes: 2 hours of lectures, a2 hour tutorial and
a2 hour lab per week. Assessment: Laboratory performance and laboratory exam 20%,
tutoria attendance, performance and report 5%, end of semester examination (closed
book) 75%.

Thisunit of study introduces the fundamental digital concepts upon
which the design and operation of modern digital computers are
based. A prime aim of the unit is to develop a professional view of,
and a capacity for inquiry into, the field of computing.

Topics covered include: data representation, basic computer
organisation, the CPU, dementary gates and logic, periphera devices,
software organi sation, machine language, assembly language,
operating systems, data communications and computer networks.

ELEC 2004 Electrical Engineering: Foundations

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and an average of 1
hour of tutorial and 1 hour of lab per week. AssumedK nowledge: 36 credit points.
Assessment: Tutorialsand quizzes 10%, |ab performance and notebook 10%, assignment
5%, closed book exam 75%.

This unit of study assumes a degree of basic research skills and
ability to grasp engineering principles; information literacy; personal
and intellectual autonomy; communication skills.

The following topics are covered. Introduction to circuits: current
and voltage, power, Kirchhoff's Laws, sources and resistors, Ohm's
Law, series and parallel connections, voltage divider, equivalent
circuits. Inductors and capacitors: capacitance, inductance, inductors
inseried/parallel, RC circuits, RL circuits, transient and steady state,
introduction to RLC circuits. Power transmission: sinusoidal signals,
phasors, power in ac circuits, balanced 3-phase circuits.
Transformers: characteristics of ideal transformers, introduction to
magnetisation and non-ideal behaviour. Electromechanical energy
conversion; machine types, DC machines, field connections,
introduction to ac and induction machines. Operational amplifiers:
ideal op amp, inverting amplifier, noninverting amplifier, design
and gain-bandwidth product, simplefilters. Logic circuits: basic
concepts, number representations, combinatorial logic circuits,
sequential logic circuits, introduction to CMOS digital circuits.
Introduction to microprocessors: organization, memory, process
control, instruction sets, addressing and interfacing.

ELEC 2103 Simulation & Numerical Solutionsin Eng.

6 credit points. Session: Semester 1. Classes: A 1 hour lecture, 3 hours of computer
|ab per week. AssumedK nowledge: 36 credit pointsincluding EL EC1102 Foundations
of Electronic Engineering or ELEC1103 Professional Electronic Engineering.
Assessment: Lab quizzes 18%, lab performance and notebook 18%, assignment 9%,
end of semester closed book exam 55%.

This unit assumes an understanding of the fundamental concepts
and building blocks of electrical and electronics circuits. Aswell as
covering the specific topics described in the following paragraphs,
it aimsto develop skillsin professional project management and
teamwork and promote an understanding of ethics.

Basic features of Matlab. The Matlab desktop. Interactive use with
the command window. Performing arithmetic, using complex
numbers and mathematical functions. Writing script and function
m-files. Matrix manipulations. Control flow. Two dimensional
graphics. Application of Matlab to simple problems from circuit

4. Undergraduate units of study

theory, electronics, signals and systems and control. Investigation
of the steady state and transient behaviour of LCR circuits.
Matlab based numerical solutions applicable to numerical
optimization, ordinary differential equations, and data fitting.
Introduction to symbolic mathematics in Matlab. Applications,
including the derivation of network functions for simple problems
in circuit anaysis. Introduction to the use of Simulink for system
modelling and simulation.

ELEC 2104 Electronic Devices and Basic Circuits

6 credit points. Session: Semester 1. Classes: 2 hours of lectures per week, and a1
hour tutorial and 3 hour Iab per fortnight. AssumedK nowledge: EL EC1102 Foundations
of Electronic Circuitsor ELEC1103 Professional Electronic Engineering. Assessment:
Laboratory work 15%, on-line exercises 5%, mid-semester quiz 10%, end of semester
exam 70%.

The purpose of thisunit of study isto provide aworking knowledge
of fundamental principles of electrical engineering by cultivating
the prime attributes like research inquiry and information literacy.
Thetopics covered includecircuit theory, magnetic circuitsand basic
electronics. A background in intoductory circuit theory is assumed.
Completion of this unit is essential to specialisein Electrical,
Telecommunication or Computer Engineering.

The following specific topics are covered. Circuit principles: circuit
laws, network theorems. Steady-state ac circuits: power calculations,
phasor diagrams, three-phase circuits. Magnetic fields and circuits.
Transformers: ac excitation, transformer operation, circuit
models,performance. Semiconductor diodes: junction diodes, specia
purpose diodes. Transistors: field effect and bipolar transistors. Large
signal amplifiers: practical amplifiers, biasing circuits. Operational
amplifiers: circuit applications.

ELEC 2602 Digital System Design

6 credit points. Session: Semester 2. Classes: 2 hours of lectures per week and 9 three
hour labs. AssumedK nowledge: ELEC1101 Foundations of Computer Systems or
ELEC1601 Professional Computer Engineering. Assessment: Laboratory 10%, a2
hour end of semester exam 90%.

This unit of study assumes some knowledge of digital datarepres-
entation, basic computer organisation, the CPU, elementary gates
and logic, and peripheral devices.

The following topics are covered. Logic operations, theorems and
Boolean algebra, Number operations (binary, hex, integers and fp),
combinational logic analysisand synthesis, sequential logic, registers,
counters, bus systems, state machines, CAD tools for logic design,
design languages such asVHDL or Verilog, design of asimple
computer.

ELEC 3104 Engineering Electromagnetics

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 2 hour tutorial
per week. AssumedK nowledge: PHY S2213 Physics 2EE (or PHY S2203 Physics 2EE)
and MATH2061 Linear Algebra and Vector Calculus (or MATH2001 Vector Calculus
and Complex Variables) and ELEC1103 Professiona Electronic Engineering (or
ELEC1102 Foundations of Electronic Circuits). Assessment: Tutorials 10%, mid
semester quiz 20%, end of semester exam 70%.

Thisunit builds upon the knowledge of differential calculus, integral
caculus, vector integral calculus (lineintegralsand surfaceintegrals);
electrical circuit theory and analysis using lumped elements;
fundamental electromagnetic laws and their use in the calculation
of static fields. It introduces students to the broad spectrum of
engineering electromagnetics and helps students to develop
theoretical and analytical skillsin the area of electrical and
telecommuni cations engineering and develop understanding of the
basi ¢ el ectromagneti c theory underpinning optical communications,
wireless communications and electrical engineering.

Topic areasinclude: static electric fields; static magnetic fields; time-
varying fields and Maxwell's equations; plane el ectromagnetic waves,
transmission lines; antennas and arrays.

ELEC 3105 Circuit Theory and Design

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 2 hour
laboratory/tutorial per week. AssumedK nowledge: (ELEC2401 Introductory Electronics
or ELEC2104 Electronic Devices and Basic Circuits) and (ELEC2301 Signals and
Systems or ELEC2302 Signals and Systems). Assessment: Assignments 30%, a2 hour
exam at end of semester 70%.

Thisunit of study assumes a basic knowledge of elementary circuit
theory and operational amplifiers provided by earlier units. Oneaim
of the unit is to enhance understanding of key aspects of the theory
of electric circuits. The main goal, however, is to equip students
with the specialist knowledge to design active anal og filters, to have
an understanding of passive network design and to be in a good
position to undertake further self study as required.

The specific topics covered include the following. Fundamental
conceptsin circuit theory: network functions, characteristic
frequencies. Types of filter: lowpass, bandpass, etc. Review of
operational amplifiers. Design of first and second order filters using
operational amplifiers. Cascade design. Filter characteristics:
Butterworth, Chebyshev. Frequency transformationsin design.

105



4. Undergraduate units of study

Sensitivity. Design of passive LC ladder filters. A brief introduction
to switched capacitor filters.
Matlab and a Spice simulator will be used extensively.

ELEC 3203 Power Engineering

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 2 hour
laboratory/tutorial per week. AssumedK nowledge: ELEC2101 Circuit Analysis or
ELEC2104 Electronics and Basic Circuits. Assessment: Tutorial and laboratory work
20%, mid semester quiz 10%, 2 hour exam at end of semester 70%.

This unit of study provides an introduction to electrical power
engineering and lays the groundwork for more specialised units. It
assumes a competence in first year mathematics (in particular, the
ability to work with complex numbers), in elementary circuit theory
and in elements of introductory physics.

A sustained revision of the use of phasorsin steady state ac circuit
analysiswill be made and will be extended to power factor, active
and reactive powers.

Topics covered include the following. An overview of amodern
power system. Types of energy sources, conventional and alternative
renewable/non-renewable energy sources. The nature of loads.
Transmission and distribution. Plant operation limitations. Energy
management and markets. System reliability and operation problems.
Therole of power engineers. Professional and ethical problemsin
the power industry.

Detailed study will be carried out of the following. The use of three
phase systems and their analysis under balanced conditions.
Transmission lines: calculation of parameters, modelling, analysis.
Transformers: construction, equivalent circuits. Generators:
construction, modelling for steady state operation. The use of per
unit systems. The analysis of systems with a number of voltage
levels. The control of active and reactive power. An introduction to
the load flow problem.

ELEC 3204 Power Electronics and Drives

6 credit points. Session: Semester 2. Classes: 2 hours of lectures per week, and a 1
hour tutorial and 3 hour lab per fortnight. AssumedK nowledge: ELEC2401 I ntroductory
Electronics or ELEC2104 Electronic devicesand basic circuits or ELEC2001 Electrical
and Electronic Engineering or ELEC2003 Electrica and Electronic Engineering A.
Assessment: Laboratory work 15%, on-line exercises 5%, mid-semester quiz 10%, end
of semester exam 70%.

This unit of study is concerned with the operating principles of DC
machinesand DC power control techniqueswith particular reference
to DC machinedrives. A background in basic electrical and magnetic
circuit theory is assumed. Completion of thisunit will facilitate
progression to advanced study or work in electrical power
engineering.

The following topics are covered. Electrical characteristics of
separately excited, series, shunt and compound generators. Voltage
control of generators. Electrical characteristics of separately excited,
series, shunt and compound motors. Starting and speed control of
DC motors. Static switches, diode rectifiers, AC-DC converters,
displacement power factor; DC-DC switching converters. Buck,
Boost and Buck-boost converters, flyback converters, push pull
converters. First quadrant, two quadrant and four quadrant drives;
DC traction; brushless DC drives.

ELEC 3304 Control

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 2 hour
laboratory/tutorial per week. AssumedK nowledge: ELEC2301 Signals and Systems
or ELEC2302 Signals and Systems. Assessment: Tutoria and |aboratory work 20%,
mid semester quiz 10%, end of semester examination 70%.

This unit is concerned with the application of feedback control to
continuous-time, linear time-invariant systems. The emphasisis on
fundamental theory rather than applications. Some background in
linear systems theory and the Laplace transform is assumed. The
prime aim of this unit of study isto develop a sound understanding
of basics and a capacity for research and inquiry. Completion of the
unit will facilitate progression to advanced study in the area and to
work inindustrial control.

The following topics are covered. History of control. Modelling of
physical processes; state variables and differential equations.
Dynamic response; review of Laplace transform, transfer functions
and block diagrams, poles and zeroes. Design specificationsin the
time domain. Basic feedback principles; effect of feedback on
sensitivity and disturbance rejection, steady state accuracy and
stability; the Routh criterion; proportional, integral and derivative
control. Design using the root locus; rules for sketching root locus,
lead and lag compensators; analogue and digital implementation of
controllers. Frequency response; the Nyquist stability criterion; gain
and phase margins, compensator design in the frequency domain.
An introduction to state space design for single input single-output
systems; eigenvalues, zeroes and transfer functions; state variable
feedback and design of estimators.
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ELEC 3305 Digital Signal Processing

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 2 hour
lab/tutorial per week. AssumedK nowledge: ELEC2301 Signalsand Systemsor ELEC
2302 Signals and Systems. Assessment: Lab 10%, assignment 10%, midterm exam
25%, end of semester exam 55%.

This unit aims to teach how signals are processed by computers. It
describes the key concepts of digital signal processing, including
details of varioustransformsand filter design. Students are expected
to implement and test some of these ideas on a digital signal
processor (DSP). Completion of the unit will facilitate progression
to advanced study in the area and to work in the industrial use of
DSP. This unit assumes a basic knowledge of differentiation and
integration, differential & difference equations and linear algebra,
plusvarioustimeand frequency domain representations of continuous
time signals and systems.

The following topics are covered. Review of analog and digital
signals. Analog to digital and digital to analog conversion. Some
useful digital signals. Difference equations and filtering. Impulse
and step response of filters. Convolution representation of filters.
The Z-transform. Transfer functions and stability. Discrete time
Fourier transform (DTFT) and frequency response of filters. Finite
impulse response (FIR) filter design: windowing method. Infinite
impulse response (11R) filter design: Butterworth filters, Chebyshev
filters, Elliptic filtersand impulse invariant design. Discrete Fourier
Transform (DFT): windowing effects. Fast Fourier Transform (FFT):
decimation in time agorithm. DSP hardware.

ELEC 3404 Electronic Circuit Design

6 credit points. Session: Semester 1. Classes: 2 hours of lectures per week, and a1
hour tutorial and 3 hour lab per fortnight. AssumedK nowledge: ELEC2401 Introductory
Electronics or ELEC2104 Electronic Devices and Basic Circuits. Assessment:
Laboratory work 15%, on-line exercises 5%, mid-semester quiz 10%, end of semester
exam 70 %.

This unit of study aims to teach students analysis and design
techniques for electronic systems such as signal amplifiers, differ-
ential amplifiers and power amplifiers. A background in basic
electronics and circuit theory is assumed. Completion of this unit
will alow progression to advanced studies or to work in electronics
and telecommunication engineering.

Topics covered are as follows. The BJT as an amplifier. Biasing in
BJT amplifier circuits. Small signal operation and models. Single
stage BJT amplifiers. BJT internal capacitances and high frequency
models. The frequency response of the common-emitter amplifier.
BJT current sources and current mirrors. Differential amplifiers.
Output stages and power amplifiers.classA, class B and classAB.

EL EC 3405 Comunications Electronics and Photonics

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 2 hour
lab/tutorial per week. AssumedK nowledge: ELEC2401 Introductory Electronics or
ELEC2104 Electronic Devices and Basic Circuits. Assessment: Labs and assignments
20%, end of semester exam 80%.

This unit of study provides an introduction to the modelling and
design of transmitters and receivers for electronic and optical
communication subsystems. Students are expected to have a grasp
of basic concepts related to electronics and circuits.

The following topics are covered. Electronic oscillators, RC, LC,
crystal oscillators. Tuned electronic amplifiers, frequency selectivity.
Feedback amplifiers. Electronic modulation and demodulation
circuits, amplitude, frequency and phase modulation and demodu-
lation, phase locked loops. Electronic mixers. High frequency RF
and microwave communication amplifiers. Photonic devices and
models, semiconductor optical properties. Semiconductor lasers and
light emitting diodes, laser modes, output spectra, single-mode
selection, distributed feedback lasers. Electro-optic modulation of
light. Optical amplifiers. Photodetectors, PIN photodiodes, avalanche
photodiodes. Optical receiver front-end circuit design. Basic opto-
electronic link.

ELEC 3505 Communications

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 3 hour lab
and/or tutorial per week. AssumedK nowledge: ELEC2301 Signals and Systems or
ELEC2302 Signals and Systems. Assessment: Tutorial work 10%, laboratory 10%, in
class quiz 10%, end of semester exam 70%.

Thisisanintermediate unit of study in telecommunicationsfollowing
on the general concepts studied in earlier units such as Signal and
Systems and leading on to more advanced units such as Digital
Communication Systems. Student will learn how to critically design
and evaluate digital communication systemsincluding the elements
of adigital transmission system, understand the limitations of
communications channels, different analog and digital modulation
schemes and reasonsto use digital techniquesinstead of analog, and
the effect of noise and interference in performance of the digital
communication systems. On completion of this unit, studentss will
have sufficient knowledge of the physical channel of atelecommu-



nications network to approach the study of higher layers of the
network stack.

The following topics are covered. Introduction to communications
systems, random signal's and stochastic process, components, signals
and channels, sampling, quantization, pulse amplitude modulation
(PAM), pulse code modulation (PCM), quantization noise, time
division multiplexing, delta modulation. Digital communications:
baseband signdls, digital PAM, eyediagram, equalization, correlative
coding, error probabilitiesin baseband digital transmission, bandpass
transmission, digital amplitude shift keying (ASK), frequency shift
keying (FSK), phase shift keying (PSK) and quadrature shift keying
(QPSK), error probabilitiesin bandpass digital transmission, acase
study of digital communication systems. Introduction to information
theory: fundamental limitsin communications, channel capacity and
channel coding, signal compression.

ELEC 3506 Data Comunications and the I nternet

6 credit points. Session: Semester 2. Classes: 2 hours of lecturesand a 2 hour
lab/tutorial per week. AssumedK nowledge: (SOFT 2004 Software Development Methods
1 or COMP2004 Programming Practice or SOFT2130 Software Construction.
Assessment: Mid-semester exam 20%, assignment 10%, |ab exercises 10%, end of
semester exam 60%.

Students undertaking this unit should be familiar with fundamental
digital technologies and representations such as bit complement and
internal word representation. Students should also have abasic
understanding of the physical properties of communication channels,
techniques and limitations. Furthermore, students should be able to
apply fundamental mathematical skills.

The unit will cover the following specific material: Communication
reference models (TCP/IP, ATM and OSl). Circuit switched and
packet switched communication. Network node functions and
building blocks. LAN, MAN and WAN technologies. ATM systems.
Protocols fundamental mechanisms. The TCP/IP core protocols (IR,
ICMP, DHCP, ARP, TCP, UDP etc.). Applications and protocols
(FTP, Telnet, SMTP, HTTP etc.).

ELEC 3605 Engineering Software Requirements

6 credit points. Session: Semester 1. Classes: 2 hours of lectures, a2 hour lab and a
1 hour tutorial per week. AssumedK nowledge: SOFT2004 Software Development
Metho;jss 0} or SOFT2130 Software Construction. Assessment: Lab 25%, end of semester
exam 0.

The objective of thisunit isfor students to become aware of issues,
tools and techniques involved in the engineering of large software
systems to meet specific performance, safety and security
requirements; to understand the factorsthat affect software reliability
and be familiar with design techniques that can enhance reliability.
Topics covered include: Problems stemming from Reguirements
Engineering. How RE fitsin the Software Engineering processes
(definitions, lifecycle activities, ensuring performance, security,
safety). RE management and analysing the problem (groundwork,
feasibility, domain, risk analysis). Requirements Elicitation (user
needs). Use cases, Scenarios, UML, and activity diagrams.
RequirementsAnalysisand Modelling. Non-Functional Requirements
(NFRs), Quality requirements, Reliability requirements, Patternsfor
safety and security requirements. Survivability requirements.
Requirements negotiation and agreement, prioritisation. Satisfying
stakeholders. Requirements documentation, Software Requirements
Specifications (SRS). Requirements validation and traceability.
Requirements evol ution and change management.

ELEC 3606 Softwar e Project Management

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 1 hour tutorial
per week. AssumedK nowledge: SOFT2004 Software Development Methods 1 or
SOFT 2130 Software Construction. Assessment: Project and tutorial assessment 25%,
end of semester exam 75%.

This unit of study assumes a familiarity with some modern
programming languages and an understanding of the software
development life cycle.

The objective of the unit isfor students to understand the issues
involved in software project management and the factors that affect
software quality; to understand the context of software development
in the commercia world and the tradeoffs involved; to be familiar
with arange of standards, techniques and tool s devel oped to support
software project management and the production of high quality
software; and to be able to devel op software project plans, supporting
software quality plans and risk management plans.

Topics covered include project management issues such as client
management; management of technical teams; project planning and
scheduling; risk management; configuration management; costing;
quality assurance and accreditation; legal issues. Topicson software
quality include: factors affecting software quality; planning for
quality; software quality assurance plans; software measurement;
Australian and international standards.

4. Undergraduate units of study

ELEC 3607 Embedded Computing

6 credit points. Session: Semester 2. Classes: 2 hours of lectures per week and 9 three
hour labs. AssumedK nowledge: ELEC1101 Foundations of Computer Systems or
ELEC2602 Digital System Design. Assessment: Lab 10%, end of semester exam 90%.

Students undertaking this unit of study are assumed to have a basic
understanding of digital concepts, and combinational and sequential
devices, together with an introduction to computers.

The aim of this unit of study isto teach students about micropro-
cessors and their use. This includes architecture, programming and
interfacing of microcomputers, peripheral devices and chips, data
acquisition, device monitoring and control and other communications.
Theinterfacing problemisconsidered at al levelsincluding computer
architecture, logic using VHDL extending to a behavioural
programming style, simulation, timing, loading and protocols.

ELEC 3608 Digital Systems Design

6 credit points. Session: Semester 1. Classes: A 1 hour lecture per week and 9 three
hour labs. AssumedK nowledge: ELEC1101 Foundations of Computer Systems.
Assessment: Laboratory 10%, a2 hour end of semester exam 90%.

This unit of study assumes knowledge of digital logic and basic
computer architecture.

The aim of the unit isto teach students about the structure of digital
systems, programmablelogic, erasable programmablelogic devices
(EPLD), field programmable gate arrays (FPGA), state machine
design, datapath functions, computer arithmetic, serial and parallel
arithmetic-logic-units, computer design, computer upgrade design
exercise, design for testability, arithmetic pipe-lines, digital systems
design project, specification languages, simulation.

ELEC 3702 Management for Engineers

6 credit points. Session: Semester 1. Classes: 2 hours of lecturesplusal hour visiting
professional or team-based interaction exercise per week. AssumedK nowledge: Nil.
Assessment: Take-home tasksduring semester 10%, assignments 40%, end of semester
exam 50%.

This unit of study aims to introduce to the devel oping engineer an
understanding of the professional engineering workplace and its
management processes. It does this through exposure to the key
aspects of the corporate world and through focus on skills and
knowledge which underpin the decisions and processes of the
workplace. A background in general engineering technology is
assumed.

The following topics are covered. Engineers and management.
Microeconomics. Macroeconomics. Managerial decision making.
Behaviour of peoplein organisations. Human resource management
for engineers. Strategic management. Accounting and management.
Operations management. Marketing for engineers. The legal
environment of business. Industrial relations. Engineering project
management.

ELEC 1103 Professional Electronic Engineering
6 credit points. Session: Semester 2. Classes: 2 hours of lectures and an average of 1
hour of tutorial and 1 hour of lab per week. AssumedK nowledge: HSC Physics, HSC
Mathematicsextension 1. Assessment: Tutoria participation 6%, |aboratory performance
e71r51(01/ notebook 6%, lab exam 10%, assignment 3%, end of semester closed book exam
0.
This unit of study aims to develop knowledge of the fundamental
concepts and building blocks of electrical and electronics circuits.
The following specific topics are covered. Basic electrical and
electronic circuit concepts. Circuits, circuit elements, circuit laws,
node and mesh analysis, circuit theorems, energy storage, capacitors
and inductors, circuits with switches, transient response, sine waves
and complex analysis, phasors, impedance, ac power.
Theunit also aimsto devel op basic research skills and understanding
of engineering principles; information literacy; personal and
intellectual autonomy; ethical, socia and professional understanding;
communication, project management and teamwork skills. Safety
issues will aso be considered.

ELEC 1601 Professional Computer Engineering

6 credit points. Session: Semester 1. Classes: 2 hours of lectures, a2 hour tutorial and
a2 hour lab per week. Assessment: Laboratory performance and |aboratory exam 20%,
tutoria attendance, performance and report 5%, end of semester examination (closed
book) 75%.

This unit of study introduces the fundamental digital concepts upon
which the design and operation of modern digital computers are
based. A prime aim of the unit is to develop a professional view of,
and a capacity for inquiry into, the field of computing.

Topics covered include: data representation, basic computer
organisation, the CPU, elementary gatesand logic, peripheral devices,
software organisation, machine language, assembly language,
operating systems, data communications and computer networks.

ELEC 2004 Electrical Engineering: Foundations
6 credit points. Session: Semester 1. Classes: 2 hours of lectures and an average of 1
hour of tutorial and 1 hour of lab per week. AssumedK nowledge: 36 credit points.
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Assessment: Tutorialsand quizzes 10%, |ab performance and notebook 10%, assignment
5%, closed book exam 75%.

This unit of study assumes a degree of basic research skills and
ability to grasp engineering principles; information literacy; personal
and intellectual autonomy; communication skills.

The following topics are covered. Introduction to circuits: current
and voltage, power, Kirchhoff's Laws, sources and resistors, Ohm's
Law, series and parallel connections, voltage divider, equivalent
circuits. Inductors and capacitors: capacitance, inductance, inductors
inseried/parallel, RC circuits, RL circuits, transient and steady state,
introduction to RLC circuits. Power transmission: sinusoidal signals,
phasors, power in ac circuits, balanced 3-phase circuits.
Transformers: characteristics of ideal transformers, introduction to
magnetisation and non-ideal behaviour. Electromechanical energy
conversion: machine types, DC machines, field connections,
introduction to ac and induction machines. Operational amplifiers:
ideal op amp, inverting amplifier, noninverting amplifier, design
and gain-bandwidth product, simple filters. Logic circuits: basic
concepts, number representations, combinatorial logic circuits,
sequential logic circuits, introduction to CMOS digital circuits.
Introduction to microprocessors: organization, memory, process
control, instruction sets, addressing and interfacing.

ELEC 2103 Simulation & Numerical Solutionsin Eng.

6 credit points. Session: Semester 1. Classes: A 1 hour lecture, 3 hours of computer
lab per week. AssumedK nowledge: 36 credit pointsincluding EL EC1102 Foundations
of Electronic Engineering or ELEC1103 Professional Electronic Engineering.
Assessment: Lab quizzes 18%, lab performance and notebook 18%, assignment 9%,
end of semester closed book exam 55%.

This unit assumes an understanding of the fundamental concepts
and building blocks of electrical and electronics circuits. Aswell as
covering the specific topics described in the following paragraphs,
it aimsto develop skillsin professional project management and
teamwork and promote an understanding of ethics.

Basic features of Matlab. The Matlab desktop. Interactive use with
the command window. Performing arithmetic, using complex
numbers and mathematical functions. Writing script and function
m-files. Matrix manipulations. Control flow. Two dimensional
graphics. Application of Matlab to simple problems from circuit
theory, electronics, signals and systems and control. Investigation
of the steady state and transient behaviour of LCR circuits.

Matlab based numerical solutions applicable to numerical
optimization, ordinary differential equations, and datafitting.
Introduction to symbolic mathematicsin Matlab. Applications,
including the derivation of network functions for simple problems
in circuit analysis. Introduction to the use of Simulink for system
modelling and simulation.

ELEC 2104 Electronic Devices and Basic Circuits

6 credit points. Session: Semester 1. Classes: 2 hours of lectures per week, and a1
hour tutorial and 3 hour Iab per fortnight. AssumedK nowledge: ELEC1102 Foundations
of Electronic Circuits or ELEC1103 Professional Electronic Engineering. Assessment:
Laboratory work 15%, on-line exercises 5%, mid-semester quiz 10%, end of semester
exam 70%.

The purpose of thisunit of study isto provide aworking knowledge
of fundamental principles of electrical engineering by cultivating
the prime attributes like research inquiry and information literacy.
Thetopics coveredincludecircuit theory, magnetic circuitsand basic
electronics. A background in intoductory circuit theory is assumed.
Completion of this unit is essential to speciaisein Electrical,
Telecommunication or Computer Engineering.

Thefollowing specific topics are covered. Circuit principles: circuit
laws, network theorems. Steady-state ac circuits: power calculations,
phasor diagrams, three-phase circuits. Magnetic fields and circuits.
Transformers: ac excitation, transformer operation, circuit
models,performance. Semiconductor diodes: junction diodes, special
purpose diodes. Transistors: field effect and bipolar transistors. Large
signal amplifiers: practical amplifiers, biasing circuits. Operational
amplifiers: circuit applications.

ELEC 4705 Interdisciplinary Project

12 credit points. Session: Semester 2, Semester 1. Classes: 12 hours of project work
per week (not timetabled). Prerequisites: 36 credit points of 3rd and 4th year units of
study. Assessment: Treatise 60%, presentation 20%, management 20%.

NB: Department permission required for enrolment.

Thisunit is available only to students enrolled for the BE/BMedSc
combined degree.

Studentswill work in groups on an assigned project for the semester.
The concepts covered depend on the nature of the project, but broadly
cover research and inquiry, and information literacy.

ELEC 4706 Project Management
6 credit points. Session: Semester 1. Classes: 2 hours of lectures per week.
AssumedK nowledge: Nil. Assessment: Classwork 10%, end of semester exam 90%.

The various aspects of the design process, namely the following.
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Engineering design. The design process. Understanding the client's
problem. Functions and specifications. Finding answers to the
problem. Reporting the outcome. Managing the design process.
Design for manufacture, cost, reliability, quality and sustainability.
Ethicsin design.

ELEC 4707 Engineering Project

12 credit points. Session: Semester 2, Semester 1. Classes: 12 hours of project work
per week (not timetabled). Prerequisites: 36 credit points of 3rd and 4th year units of
study. Assessment: Treatise 60%, presentation 20%, management 20%.

NB: Department permission required for enrolment.

Studentswill work in groups on an assigned project for the semester.
The concepts covered depend on the nature of the project, but broadly
cover research and inquiry, and information literacy.

ELEC 5101 Antennas and Propagation

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 1 hour tutorial
per week. AssumedK nowledge: (MATH2001 Complex Variables or MATH2061
Linear Algebraand Vector Calculus) and (ELEC3102 Engineering Electromagnetics
or ELEC3104 Engineering Electromagnetics). Assessment: Assignments 30%, end of
semester exam 70%.

Thefirst part of the unit describes the theory of radiation from
elementary current sources, wiresand arrays and introduces antenna
terminology and characteristics such asradiation patterns, directivity,
polarization and gain. The properties of receiving and transmitting
antennas in acommunications link are also described.

The second part of the unit describes three significant areasin
antenna practice. (1) Numerical anaysis of wire antennas; an
introduction to the computer aided design of wire antennas and
arrays. (2) Aperture antennas; an introduction to horn and reflector
antennas and their applications. (3) Microstrip antennas; an
introduction to modern printed circuit antennas and arrays and their
applications.

The third part of the unit describes signal processing for multi-
antennaarrays. Topicsinclude Space-time coding, Multi-input Multi-
output (MIMO) capacity, MIMO transmission, and the effects of
antenna correlation.

ELEC 5203 Topicsin Power Engineering

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: (ELEC3201 Electrical Energy Systemsor ELEC3203
Power Engineering) and (EL EC3202 Power Electronicsand Drivesor EL EC3204 Power
Electronics and Drives). Assessment: Assignments 30% and a 2 hour end of semester
exam 70%.

This unit of study aims to give students a good understanding of
some specialised areasin electrical power engineering. The unit
assumes familiarity with basic mathematics and physics, a
competence with basic circuit theory and some understanding of
power plant such as transformers, transmission lines, etc, and of
power electronics. Successful completion of this unit will lead to
confidence in addressing practical industry problems.

The specific topics covered may vary somewhat from year to year.
Possible topics include the following.

Electromagnetic transients. Causes of €lectromagnetic transients
lightning, switching, faults; impact on insulation levels for high-
voltage equipment; approaches to analysis sources, switches,
distributed and lumped components; using the transients-analysis
program ATP; current research; typical examples, including
demonstration of mitigation methods.

High voltage engineering. The design, operation, testing and
condition monitoring of high voltage electrical power system
equipment; current research in high voltage; causes and effects of
overcurrent and overvoltage events; overcurrent protection and circuit
interrupters; propagation of overvoltages on transmission lines and
cables; overvoltage protection; design and limitations of insulation
systems; voltage and thermal rating of major equipment; power and
instrument transformers; on line condition monitoring methods;
insulation assessment of major electrical plant; earthing systemsfor
equipment and personnel protection.

Stability problems. Stability problems of electrical transmission
systems; modelling of electrical plant and control equipment for
stability studies, two axistheory of synchronous generators; stability
analysis and system operation, the use of relevant software packages,
dynamic stability, automatic voltage regulators and stabilisers;
transient stability, the equal areacriterion, digital simulation of large
multi-machine systems, direct methods of analysis; current research
into power system stability problems.

AC power control. DC- AC inverters: single phase and three-phase
topology, voltage and frequency control, switching schemes,
harmonics, rectifier mode of operation; applications of inverters:
induction motor, synchronous motor and stepper-motor drives; static
VAR control; active power filters; interconnection of renewable
energy sources: photovoltaic array interconnection, wind and small
hydro interconnection; load leveling with energy storage system



Power System Harmonics. Sources of harmonics; Fourier analysis;
three-phase concepts of balanced harmonics symmetrical
components, different sequences for different harmonic orders;
special features of zero-sequence harmonics; athree-phase rectifier
load as a source of harmonics; adverse effects of harmonicsthe need
for limits; calculations of harmonic voltages produced by non-linear
loads; modelling of power system elementsfor harmonic calculations,
exampleinvolving anon-linear load and a capacitor bank, occurrence
of resonance; possible mitigation measures.

ELEC 5204 Power Systems

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: ELEC3201 Electrical Energy Systems or ELEC3203
Power Engineering. Assessment: Assignments 30%, end of semester exam 70%.

This unit provides an introduction to generation and transmission
systems and therole played by professional power engineersin their
operation. It assumes familiarity with basic mathematics, competence
with basic circuit theory and an understanding of three phase systems,
transformers, transmission lines, etc. Students who complete this
unit are in agood position to undertake more specialised studies or
undertake a career in the power industry.

Some aspects of power system operation will be covered in detail.
The topics may vary somewhat from year to year. Possible topics
include:

Load flow analysis. The analysis of power systems under normal,
steady state operating conditions; a statement of the problem and
the constraints on possible solutions; the role of admittance and
impedance matrices in analysis. Generator, load and slack buses;
the Gauss iteration and Newton Raphson solution methods; case
studies of the Eastern Australian system; an introduction to software
application packages.

Fault analysis. Thetypesand causes of power system faults; balanced
faults and short circuit levels; an introduction to fault current
transientsin machines, symmetric components, sequenceimpedances
and networks; the analysis of unsymmetrical faults.

Protection. Review of the impact of faults on power system
behaviour; issues affecting protection scheme characteristics and
clearance times; the security and reliability of protection schemes;
the need for protection redundancy and its implementation as local
or remote backup; zones of protection and the need for zones to
overlap; the analysis and application of over-current and distance
relay protection schemes with particular reference to the protection
of transmission lines.

Introduction to stability. The role of stability considerationsin
limiting the operation of power systems; transient stability and
dynamic stability, and the modelling of power system plant for
stability analysis; voltage and long-term stability.

ELEC 5303 Computer Control System Design

6 credit points. Session: Semester 1. Classes: 2 hours of lecturesand a 2 hour
lab/tutorial per week. AssumedK nowledge: EL EC3302 Fundamentals of Feedback
Control or ELEC 3304 Control or MECH3800 Systems Control or AMME3500 System
Dynamics and Control. Assessment: Weekly quiz 10%, lab exam 10%, mid semester
exam 25%, end of semester exam 55%.

NB: Department permission required for enrolment.

This unit aims to teach the basic issues involved in the analysis and
design of computer-controlled systems. The emphasisis on theory
rather than technol ogical application or industrial practice. However,
students are expected to test some of theseideas on afew benchmark
control problemsin the laboratory. Completion of the unit will
facilitate progression to advanced study in the area and to work in
industrial control. This unit assumes a basic knowledge of calculus,
functions of real variables, Laplace transform, matrix theory and
control theory.

The following topics are covered. Sampled data systems: aliasing.
Zero order hold equivalent: inverse of sampling, sampling system
with timedelay. Properties of difference equations: solution, stability,
change of co-ordinates, Z transform. Input output models: pulse
response, pulse transfer operator, pulse transfer function,
interpretation of poles and zeros. Analysis of discrete time system:
stability (Jury'stest, Nyquist criterion, Lyapunov method), sensitivity
and robustness, observability (observers, reduced order observers),
reachability and controllers, loss of reachability/observability through
sampling, output feedback, the Separation theorem. Optimal control:
Kaman filter, linear quadratic regulator, output feedback, the
Separation theorem. Approximating continuous time controllers.
Finite word length implementations.

ELEC 5402 Digital Integrated Circuit Design

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 2 hour lab per
week. AssumedK nowledge: (EL EC3401 Electronic Devicesand Circuitsor ELEC3404
Electronic Circuit Design), and (ELEC2601 Microcomputer Systems or ELEC3607
Embedded Computing). Assessment: Lab work 75%, end of semester exam 25%.

4. Undergraduate units of study

Thisunit of study explores CMOS technology and integrated circuit
design and fabrication. The fundamental theory and techniques
behind digital integrated circuit design are introduced. A primary
focus of this unit is providing the student with practical laboratory
design experience using a professional VLS| CAD tool to design
digital integrated circuits. This unit provides a foundation for more
advanced digital integrated circuit design techniques and also
analogue integrated circuit design.

Topicscovered in thisunit are: |C manufacturing processand CMOS
technology, CMOS static logic design, CMOS dynamic logic design,
arithmetic building block design, sequential logic design, VLS
interconnection and wiring issues, timing issues, digital memory
design, digital system design methodologies.

ELEC 5403 Radio Frequency Engineering

6 credit points. Session: Semester 1. Classes: 2 hour lectures plus 2 hour tutorial per
week. AssumedK nowledge: EL EC3401 Electronic Devicesand Circuitsor ELEC3404
Electronic Circuit Design. Assessment: Assignments 30%, end of semester exam 70%.

This unit of study builds upon earlier work and provides an
introduction to radio frequency components and systems used in
wireless and satellite communications aswell asin other high
frequency applications. It assumes some knowledge of : basic circuit
analysis, semiconductor device models and behaviour; transistor
operation as switches and amplifiers; transistor operation as current
sources and current mirrors; differential amplifiers.

Thefollowing topics are covered: RF circuit element models, high-
frequency effects and biasing in active devices, transmission lines
and the Smith Chart, RF system characteristics, RF amplifiers,
oscillators, mixers, power amplifiers, microwave measurements.

ELEC 5507 Error Control Coding

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 1 hour tutorial
per week. AssumedK nowledge: ELEC3503 Introduction to Digital Communications
or ELEC3505 Communications. Assessment: Quizzes 30%, end of semester exam
70%.

Thisunit dealswith the principles of error control coding techniques
and their applications in various communication and data storage
systems. Itsaimisto present the fundamentals of error control coding
techniques and devel op theoretical and practical skillsin the design
of error control encoders/decoders. Successful completion of this
unit will facilitate progression to advanced study or to work in the
fields of telecommunications and computer engineering. It isassumed
that the students have some background in communications principles
and probability theory.

The following topics are covered. Introduction to error control
coding, linear algebra. Linear block codes, cyclic codes, BCH codes,
Reed-Solomon codes, burst-error correcting codes, design of codecs
for block codes, applications of block codesin communications and
digital recording. Convolutional codes, Viterbi algorithm, design of
codecs for convolutional codes, applications of convolutional codes
in communications, soft decision decoding of block and convolu-
tional codes, trellis coded modulation, block coded modulation,
design of codecsfor trellis codes, applications of trellis codesin data
transmission. Turbo codes and applications to space and mobile
communications.

ELEC 5508 Wireless Engineering

6 credit points. Session: Semester 2. Classes: 2 hours of lecturesand a 1 hour tutorial
per week. AssumedK nowledge: (ELEC3503 Introduction to Digital Communications
or ELEC3505 Communications) and (EL EC3504 Data Communicationsand the Internet
or ELEC3506 Data Communications and the Internet or NETS2150 Fundamentals of
Networking). Assessment: Assignments 30%, end of semester exam 70%.

This unit will introduce the key ideas in modern wirel ess telecom-
munications networks. It will address both physical layer issuessuch
as propagation and modulation, plus network layer issues such as
capacity, radio resource management and mobility management
issues.

The following topics are covered. Mobile radio channel: Multipath
fading, diversity, log-normal fading, mean propagation loss,
propagation models. Cellular technologies: Cell types, coverage,
frequency reuse, spectral efficiency, link budget, power budget,
traffic capacity. Omnidirectional and sectorised antennas. Handover,
interaction with the fixed network. Microcells and macrocells,
Medium access control: Near-far effect and the hidden terminal
problem. Multiple access schemes: FDMA, TDMA, CDMA. Aloha
and s-Aloha, carrier sense multiple access, reservation-based MAC
schemes, polling, spread-aloha multiple access. GSM: System
architecture, radio resource management, mobility management,
connection management.

Third generation systems: WCDMA and cdma2000. WirelessLANS:
IEEE802.11, Hiperlan, Bluetooth. Convergence: GSM evolution to
data services via GPRS and EDGE. Issues with TCP over wireless.
Mobility management in Mobilel P
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4. Undergraduate units of study

EL EC 5509 Advanced Communication Networks

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: EL EC3504 Data Communications and the Internet or
ELEC3506 Data Communications and the Internet or NETS3007 Network Protocols.
Assessment: Report and seminar 25%, end of semester exam 75%.

This unit of study serves as an introduction to communications
network research. The unit relies on a solid understanding of data
communications and mobile networks. It introduces some of the
currently most debated research topics in mobile networking and
presents an overview of different technical solutions. Students are
expected to critically evaluate these solutions in their context and
produce an objective analysis of the advantages/disadvantages of
the different research proposals. The general areas covered are
wireless Internet, mobility management, quality of servicein mobile
and | P networks, ad hoc networks, and cellular network architectures.
Thefollowing topics are covered. | ntroduction to wirelessand mobile
Internet. Wireless cellular data networks. Cellular mobile networks.
Mobile networks of the future. Quality of servicein amobile
environment. Traffic modelling for wireless Internet. Traffic
management for wireless Internet. Mobility management in mobile
networks. Transport protocolsfor mobile networks. Internet protocols
for mobile networks.

ELEC 5510 Satellite Communication Systems

6 credit points. Session: Semester 2. Classes: 2 hours of lecturesand a 1 hour tutorial
per week. AssumedK nowledge: ELEC3505 Communications (or ELEC3503
Introduction to Digital Communications) and EL EC4505 Digital Communication
Systems (or ELEC4502 Digital Communication Systems). Assessment: Class
performance 5%, tutorial attendance 5%, assignment 20%, 2 hour end of semester exam
70%.

Satellite communication systems provide fixed and mobile
communication services over very large areas of land, seaand air.
This unit presents the fundamental knowledge and skillsin the
analysis and design of such systems. It introduces students to the
broad spectrum of satellite communications and its position in the
entire telecommuni cations network; helps students to develop
awareness of the key factors affecting a good satellite communic-
ations system and theoretical and practical skillsin the design of a
satellite communications link.

Topic areas include: satellite orbits and their properties; satellite
subsystems; communications link design; satellite antenna;

modul ation and multi plexing techniques; multiple access techniques;
error control for digital satellite links; propagation effects and their
impact and satellite-earth links; satellite applications.

ELEC 5511 Optical Communication Systems

6 credit points. Session: Semester 1. Classes: 2 hours of lecturesand a 2 hour
lab/tutorial per week. AssumedK nowledge: (ELEC3503 Introduction to Digital
Communications or ELEC3505 Communications) and (ELEC3402 Communications
Electronics or ELEC3405 Communications Electronics and Photonics). Assessment:
Assignments and labs 25%, end of semester exam 75%.

Introduction to optical fibre communications. Optical fibre
transmission characteristics; fibre modes, multi-modefibres, single-
mode fibres, dispersion, loss. Semiconductor and fibre laser signal
sources; dynamic laser models, switching, chirp, noise, optical
transmitters. Optical modulation techniques. Optical amplifiers and
repesters, noise characteristics. Fibre devices, gratings, multiplexers.
Optical detectors, shot noise and avalanche noise. Optical receiver
and regenerator structures; sensitivity and error rate performance.
Phaotonic switching and processing. Optical local area networks.
Multi-channel multiplexing techniques. Design of optical fibre
communication systems.

ELEC 5512 Optical Networks

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a 1 hour
lab/tutorial per week. AssumedK nowledge: ELEC3503 Introduction to Digital
Communications or ELEC3505 Communications. Assessment: Two assignments
totalling 20%, end of semester exam 80%.

Introduction, photonic network architectures: point to point, star,
ring, mesh; system principles: modulation formats, link budgets,
optical signal to noiseratio, dispersion, error rates, optical gain and
regeneration; wavelength division multiplexed networks; WDM
components: optical filters, gratings, multiplexers, demultiplexers,
wavelength routers, optical crossconnects, wavelength converters,
WDM transmitters and receivers, Wavelength switched/routed
networks, ultra high speed TDM, dispersion managed links, soliton
systems; broadcast and distribution networks, multiple access,
subcarrier multiplexed lightwave video networks, optical local area
and metropolitan area networks; protocols for photonic networks:
IP, Ghit Ethernet, SDH/SONET, FDDI, ATM, Fibre Channel.

EL EC 5513 Network Management and Queuing Theory

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: ELEC3506 Data Communications and the Internet
(or ELEC3504 Data Communications and the Internet) and EL EC3505 Communications
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(or ELEC3503 Introduction to Digital Communications). Assessment: Tutorial
attendance 5%, assignments and group projects 25%, 2 hour end of semester exam 70%.

This unit presents the fundamental knowledge and skillsin the
design, planning and management of tel ecommuni cations networks.
Upon successful completion, studentswill be able to understand the
legal and social framework of network management; understand and
appreciate key aspects of network design, planning and management;
understand and apply techniques to solve real problemsin network
design, implementation and management.

Topic areasinclude: datacommunications and network management
overview; review of computer network technology (LAN and WAN);
simple network management protocol (SNMP) management; remote
network monitoring (RMON); broadband network management.
introduction to queuing theory and its application in network planning
and design.

ELEC 5613 I mage Processing and Computer Vision

6 credit points. Session: Semester 1. Classes: 2 hours of lectures, a2 hour lab and a
1 hour tutorial per week. AssumedK nowledge: SOFT2130 Software Construction (or
SOFT2004 Software Development Methods 1) or ELEC2602 Digital System Design
(or ELEC3601 Digital Systems Design or ELEC3608 Digital Systems Design) or
ELEC3603 I ntroduction to Computing Systems. Assessment: Project and lab 25%, end
of semester exam 75%.

Thisunit is concerned with the computer analysis and processing of
images. The emphasisis on fundamental theory with discussion of
some applications. A reasonable background in engineering
mathematics and amodern programming language is assumed. The
prime aim of this unit of study isto develop a sound understanding
of the basic theory of image processing and a capacity for research
and inquiry. Completion of the unit will facilitate progression to
advanced study in the areaand to work in theimage processing field.
Topics covered include Image perception and representation;
Enhancements - histogram & pixelwise transforms; Transforms -
FFT, Laplace, Z, Hough; Filtering; Compression and image coding;
Texture analysis- Modelling, classification, ssgmentation; Geometry
- Transforms, matching; Mathematical Morphology - non-linear
filtering, distances, residues, HMT; Segmentation - Thresholding,
split & merge, snakes, watershed, SRG, recent PDE methods. The
unit will conclude by discussing some applicationsin fields such as
medical image processing and automation.

ELEC 5614 Real Time Computing

6 credit points. Session: Semester 2. Classes: 2 hours of lectures, 2 hours of labs and
a1 hour tutoria per week. AssumedK nowledge: SOFT2130 Software Construction
(or SOFT2004 Software Development Methods 1) and EL EC3607 Embedded Computing
(or ELEC2601 Microprocessor Systems). Assessment: Project and lab 25%, end of
semester exam 75%.

This unit is concerned with the theory and practice of real time
computer systems as applied to the design of embedded systemsand
computer control systemsin engineering, manufacturing and
automation. Some background in programming, object oriented
design and system architecture is assumed. A prime aim of this unit
of study isto develop acapacity for research and inquiry in thefield
of real-time and embedded systems. Completion of this unit will
facilitate progression to advanced study or to work in embedded
systems and industrial real-time computer systems.

The following topics are covered. Hard real time and embedded
systems, as applied to engineering, manufacturing and automation.
Timing and scheduling: periodic vs aperiodic processes, deadlines,
rate monotonic, deadline monotonic and earliest deadline scheduling.
Management of shared resources. Real-time languages and their
features. Real time operating systems. Real time software design.
Embedded Systems: overview, signal flow, interfacing. Reliability
and fault tolerance in hardware and software. SCADA and DCCS.
Some case studies.

ELEC 5615 Advanced Computer Engineering

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and a2 hour tutorial
per week. AssumedK nowledge: ELEC4605 Computer Engineering or ELEC4601
Computer Design. Assessment: Assignments 30%, end of semester exam 70%.

NB: Department permission required for enrolment.

This unit of study is comprised of a selection of topics covering
advanced computer architecture, advanced digital engineering and
embedded systems. They may be chosen from the following:
Advanced Computer Architecture: Processor organisation,
parallelism, scalability, language and application driven architectures,
design tools and methodol ogies.

Advanced Digital Engineering: Advanced hardware description
language skills for ASIC and FPGA design; CAD methodologies,
designing for low power, high speed, small area, low cost and
testability; advanced printed circuit board design, system design
EXercises.

Advanced Embedded systems: System on chip design and associated
hardware description languages and CAD tools, embedded system
internetworking; real time design constraints; case studies and



laboratory exercises in communications and industrial control
applications.

ELEC 5616 Computer and Network Security

6 credit points. Session: Semester 1. Classes: 2 hours of lectures and a 2 hour
lab/tutoria per week. AssumedK nowledge: ELEC3607 Embedded Computing (or
ELEC2601 Microprocesor Systems) or ELEC3506 Data Communications and the
Internet (or ELEC3504 Data Communications and the Internet) or EBUS3004 E-Business
Programming (or EBUS3002 E-Commerce Website Programming). Assessment: Lab
20%, tutorial 5%, project 15%, end of semester exam 60%.

This unit examines the basic cryptographic building blocks of
security, working through to their applicationsin authentication, key
exchange, secret and public key encryption, digital signatures,
protocols and systems. It then considers these applicationsin the
real world, including modelsfor integrity, authentication, electronic
cash, viruses, firewalls, electronic voting, risk assessment, secure
web browsers and electronic warfare. Practical cryptosystems are
analysed with regard to the assumptions with which they were
designed, their limitations, failure modes and ultimately why most
end up broken.

ELEC 5701 Commercial Engineering Practice

6 credit points. Session: Semester 2. Classes: 2 hours of lectures and one-hour visiting
professional or team-based interaction exercise per week. AssumedK nowledge: Nil.
Assessment: Take-home tasks 10%, Assignments 40%, end of semester exam 50%.

This unit of study prepares graduating students for the professional
engineering workplace by devel oping awareness of the obligations,
expectations and performance expected of anew graduate employee.
It does this through exposure to the key aspects of the work
environment and through focus on skills and knowledge which will
enhance their performance and value to the employer. The unit
assumes a knowledge of general engineering technology.

The following topics are covered. The commercial working
environment. Managing and being managed. Workplace, workforce
and commercial ethics. What the Marketing Department wants. What
the Production Department wants. Communication: language and
form. Conflict resolution and working relationships. Time
management. Report writing and documentation. Project planning
and resource management. Budgets and costings. I ntellectual
property: inventions, patents and copyright. Legal issues, employment
contracts, technology contracts.

Interdisciplinary

ENGG 1061 Advanced Engineering 1A

6 credit points. Session: Semester 1. Prerequisites: UAI score of at least 98 and good
performance in HSC Maths, Physics and Chemistry. Corequisites: ENGG 1062
Advanced Engineering 1B. Assessment: A written report on the project undertaken
and other oral and written presentations as specified.

NB: Department permission required for enrolment. 1st year Interdisiplinary unit for
all degree streamsin Engineering.  Permission required for enrolment.

The project isamajor component of this unit of study. Studentswill
be allotted to groups based on their preferences and will work on a
particular project. Although the project will be supervised by asenior
Faculty member, the emphasis here is on the team members setting
and achieving their own goals, and presenting their work in both
oral and written form. Groups will be expected to complete an
engineering project by the end of Semester 1.

ENGG 1800 I ntroduction to Engineering Disciplines

6 credit points. Session: Semester 1. Classes: 3 hours of lectures and one 3 hour
|aboratory session per week. Assessment: Essay researching roles of engineers, Case
studies of projects, etc. Technica assignments solving a problems related to technical
topics covered above.

NB: Flexiblefirst year core unit of study.

Objectives

-To introduce students to subjects in the Engineering Disciplines of
Aeronautical, Chemical, Civil, Mechanical and Mechatronic
Engineering, and Project Engineering and M anagement

Syllabus Summary

School of Aerospace, Mechanical and Mechatronic Engineering (4
weeks)

Each academic will give an overview of the range of roles an
engineer does

in each stream (people, case studies, guests, etc.), how each of the
subjects taught relate to the skills’knowledge and applications
required of theengineers. Basically make surethey fully understand
what engineers are in the discipline areas and why the students do
the subjects they do.

In each stream, one engineering technical topic will be taught as a
problem solving exercise. Possible examplesare: Aero - Bernoulli's
equation and

then relate it to lift/drag, Mechanical - Shaft and bearing assembly,
then

shaft analysis and bearing selection, Biomed - forces generated by
amuscle

4. Undergraduate units of study

in arm movement, MX - simple feedback system, Space - variable
mass rocket.

Note these are examples only, and the specific projectsto be covered
will be decided.

Department of Civil Engineering (4 weeks)

Introductory lectures in Engineering Economics and Construction
Planning, Foundation Engineering, Structural Engineering, Materials,
Environmental Engineering.

Each student will beinvolved in the erection and dismantling of an
8 metre high steel and timber tower in the Civil Engineering
Courtyard. Preliminary lectures related to the tower will include
safety issues, loading, statical analysis, foundation calculations,
construction management, engineering drawings and detailing,
geometric calculations, and survey measurements. Exercisesrelated
to these issues will be performed before assembly and disassembly
of the tower.

Department of Chemical Engineering (4 weeks)

This course will enable students to gain an appreciation of (i) the
methods and material s of construction of items of process equipment,
(i) the role of this equipment in building an entire chemical
processing plant, (iii) its operation and maintenance and (iv) safety
requirements and procedures. Students will dismantle, reassemble
and operate items of process equipment. They will present written
answers to questions, supplemented by drawings of process
flowsheets, diagrams of dismantled equipment, and discussions of
heat and mass balances and of process parameters.

ENGG 1801 Engineering Computing

6 credit points. Session: Semester 1. Classes: 1 hour of lectures and one 2 hour
computer laboratory session per week. Nine 1 hour CAD sessions during the semester.
Assessment: One 2 hr examination at end of semester plus assessment of computer
exercises during semester.

Objectives

-To provide a basic introduction to computer and I T systems and
their relevance to engineering. No assumed knowledge s required
asthe unit will be aimed at covering the fundamentals. By the end
of the semester the primary objective will be to have al students
achieving a minimum standard of computer skills which can be
utilized and developed further in subsequent units of study.

-To provide training in the use of desktop software for document
manipulation, Internet communication and information search and
retrieval.

-To provide an introduction to the tools for numerical analysis and
engineering problem solving.

-To provide an introduction to a programming language and to the
logic of programming.

-To introduce computer graphics and to highlight the application of
graphics to the solution of engineering problems.

-To provide training in the operation of Computer Aided Drafting
(Design) software.

Outcomes

Students are expected to achieve an acceptable level of competence
in the operation of faculty and department computer facilities.
Students will gain familiarity with the university IT systemsfor
student administration and communication. The following specific
criteria are expected to be attained by the students attending this
unit.

1.Competence in the use of word processing and spreadsheet
software.

2.Ability to use electronic communication systems effectively, such
as Internet, Intranet, email and noticeboards.

3.Familiarity and basic understanding of the logic of computer
programming and the detail and structure of computer programs.
4.Confidencein the use of programming methodsto trand ate physical
engineering problems into numerical computer solutions.

5.The ability to create their own computer programsto solve simple
engineering problems.

6.Skillsin generation and manipulation of graphic images and the
use of these to convey information about Engineering problems.
7.Reasonable competencein the use of CAD softwarefor thedesign
and drawing of detailed plans and computer models.

Syllabus summary

Introduction to the use of computersin an engineering environment.
Introduction to the University of Sydney "MyUni" intranet system.
Details of usage of this system to manage most aspects of student
administration. Introduction to departmental, faculty and university
wide computing resources, the use of email and the Internet.

Use of word processing for report writing; use of spreadsheet
packagesfor datamanipulation, numerical calculationsand graphing.
Introduction to the fundamental concepts of computer programming.
These concepts will be taught in the context of the MATLAB
programming environment. Thelogic of sequential programming
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4. Undergraduate units of study

steps; alocation of values and variables; arithmetic operations; loops;
conditional statementsto control the flow of the program. The
concept of structured programming; the use of parameters and
functions. Use of the MATLAB editing/run time environment; script
files, program execution and debugging strategies. Introduction to
the use of scalar, vector and matrix variables; the manipulation of
matrix variablesin arithmetic functions. The use of trigonometric,
numerical integration and graphics functions of MATLAB.
Introduction to input/output; the use of filesand their variousformats;
ASCII and binary formatting conventions; the conversion and transfer
of data files between various software systems.

Introduction to object hierarchiesincluding high and low level
graphics functions, object properties, plotting functions and colour
maps.

Introduction to the concept of MATLAB tool boxes.

Techniques for the formulation of computer scripts that can be used
to represent physical applicationsin the field of Engineering.
Methodologies for problem solving.

Introduction to Computer Aided Drafting (Design). Thiscomponent
will betaught using the Solidworks CAD software system. Concepts
in computer drafting; entities; connectivity. Viewing objectsin two
and three dimensions, theory of transformations, data structures,
perspective and parallel projections and, hidden surfaces. Sizing
and dimensions; kinematic interactions; surface and solid modeling.
Online Course Material

www.eng.usyd.edu.au/ENGG1800

Textbooks

Reference books:D. Hanselman and B. Littlefield. Mastering Matlab, Prentice-Hall,
1996.

D.M. Etter. Engineering Problem Solving with Matlab, 2nd Ed., Prentice-Hall, 1997.
F.S. Hill. Computer Graphics, MacMillan, 1990.

V.B. Anand. Computer Graphics and Geometric Modelling for Engineering, John Wiley
& Sons, 1993.

Reference Sites

www.mathworks.com

ENGG 1802 Engineering M echanics

6 credit points. Session: Semester 2. Classes: Two one hour lectures each week,
Tutorials: 3 hours per week. Some tutorials will include experiments. Assessment:
Assessment marks for assignments and examinations will be based upon: oL ayout of
the solution (communication) oSolution method (clearly showing the students
understands) oCorrect answer (worth no more than 10% of the mark).

Syllabus Summary

Introduction to Engineering mechanics, vectors, forces, components,
moments - 2d and 3d; free body diagrams; 2d equilibrium; 3d
equilibrium; trusses, frames and machines; centroids and centres of
mass; friction; bearings and wedges; introduction to kinematics and
dynamics ; position, velocity and acceleration of a point; straight
line (rectilinear) motion; curvilinear motion; other coordinate
systems; orbital mechanics; relative motion; force and accel eration;
Newton's 2nd law; equations of motion in Cartesian coordinates;
equations of motion in other coordinates, momentum; linear &
angular momentum; collisions; energy methods; work; power; kinetic
energy; potential energy; mass flows & variable mass systems
Unit of Study Objectives

Students should:

Develop an understanding of and competence in solving statics,
kinematic and dynamic problemsin engineering.

Improve their group work and problem solving skills. Ability to
extract a simplified version of a problem from a complex situation.
Ability towork in 3D aswell as 2D

This unit of study isaimed at devel oping the students generic
attributesin the following areas:

Knowledge skills

oDevelop abody of knowledge in the fields of static, kinematics
and dynamics

oBe ableto apply theory to practice in familiar and unfamiliar
situations

oBe able identify, access, organize and communicate knowledge
gained.

Thinking skills

oBe ableto exercise critical judgement

oBe an independent thinker

oAdopt a problem solving approach

Personal skills

oThe ability to work with others

Practical Skills

oTest hypotheses experimental ly

0Apply technical skills

Student Learning Outcomes:
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By the end of thisUoS, studentswill be ableto:

Draw acorrect free body diagram for any engineering entity
Calculate the value of unknown forces and moments acting on any
three dimensional object from the equilibrium equations
Calculatetheforcein an internal member of astatically determinate
structure

Calculate the forces acting as aresult of two objects in contact
Find the centre of mass or centroid of an object

Calculate the trgjectory for a particlein 3 dimensional space
Determine the forces acting an object undergoing acceleration

Use momentum principles to determine the forces and motion of
objects

undergoing collisions

Calculate the forces on an object with variable mass, or mass flows
Use energy methods to determine the kinematics of a particle under
conservative forces

Work as an effective member of an engineering team

Be able to outline alogical approach for solving a complex
engineering problem

Textbooks

Text required:

J.L. Meriam and L.G. Kraige Engineering Mechanics
Volume 1, STATICS (Sl version), 5th Edition and
Volume 2, DY NAMICS (S| version), 5th Edition

ENGG 1803 Professional Engineering 1

6 credit points. Session: Semester 1, Semester 2. Classes: 1 hr lecture, 3hr
tutorial/project work (on average - varies week by week). Assessment: Individual
assignments, group project (proposal, design, delivery), examination (2hr).
Objectives

-To create an awareness of the principles and processes of profes-
sional engineering (as per IEAust graduate attributes), including
social, economic and environmental aspects

-Toimmerse studentsin the practical application of these principles
and processes through structured educational experiences

-To establish the academic requirements for the accessing &
communication of information (both written and oral)

-To expose students to the skills of problem identification,
formulation and solution

‘To alow studentsto function, individually and in teams, as profes-
sionals-in-training.

Outcomes

1. An understanding of the principles and processes of professional
engineering, including group work

2. Initial competence in the practical application of professional
engineering principles and processes to meet challenges and grasp
opportunities in social, economic and environmental areas

3. Acquisition of the skills needed to function successfully in an
academic environment

4. An understanding of the basics of the engineering problem solving.
5. Anunderstanding of the requirements of individual responsibility
and team accountability, including time management, prioritising
and decision making

6. Demonstrated report writing and other communication skills,
including information gathering.

Syllabus summary

The subject is structured around a project/design/build contest. The
ideaisto teach the students professional engineering aspects and
then have them apply what they are learning to an engineering
project.

Professional engineering topics to be covered include: accessing
information, teamwork, |eadership, written and oral communication,
problem solving, ethics, liability, occupational health and safety and
environmental issues.

The subheadings below and the points they contain have been
produced as an indicative overview of theaims, outcomes, processes
and assessment contained within the proposed Unit of Study,
Professiona Engineering 1.

Professional Engineering 1 is seen as an introductory Unit of Study
within the Faculty of Engineering, University of Sydney. It seeks
to acquaint newly admitted undergraduates with the principles of
professional engineering practice, arange of contemporary profes-
sional engineering issues, together with the skills of academic study
within an engineering environment.

As such, this foundation Unit of Study spans the various Faculty
degree programs.

ENGG 1804 Engineering Disciplines (Intro) Stream B
6 credit points. Session: Semester 1. Classes: 3 hours of lectures and one 3 hour
laboratory session per week. Assessment: Essay researching roles of engineers, Case



studies of projects, etc. Technica assignments solving a problems related to technical
topics covered above.
NB: Flexiblefirst year core unit of study.

Objectives

-To introduce students to subjects in the Engineering Disciplines of
Aeronautical, Chemical, Civil, Mechanical and Mechatronic
Engineering, and Project Engineering and Management

Syllabus Summary

School of Aerospace, Mechanical and Mechatronic Engineering (4
weeks)

Each academic will give an overview of the range of roles an
engineer does

in each stream (people, case studies, guests, etc.), how each of the
subjects taught relate to the skills/knowledge and applications
required of the engineers. Basically make surethey fully understand
what engineers are in the discipline areas and why the students do
the subjects they do.

In each stream, one engineering technical topic will be taught as a
problem solving exercise. Possible examplesare: Aero - Bernoulli's
equation and

then relate it to lift/drag, Mechanical - Shaft and bearing assembly,
then

shaft analysis and bearing selection, Biomed - forces generated by
amuscle

in arm movement, MX - simple feedback system, Space - variable
mass rocket.

Note these are examples only, and the specific projectsto be covered
will be decided.

Department of Civil Engineering (4 weeks)

Introductory lectures in Engineering Economics and Construction
Planning, Foundation Engineering, Structural Engineering, Materials,
Environmental Engineering.

Each student will be involved in the erection and dismantling of an
8 metre high steel and timber tower in the Civil Engineering
Courtyard. Preliminary lectures related to the tower will include
safety issues, loading, statical analysis, foundation calculations,
construction management, engineering drawings and detailing,
geometric calculations, and survey measurements. Exercisesrelated
to these issues will be performed before assembly and disassembly
of the tower.

Department of Chemical Engineering (4 weeks)

This course will enable students to gain an appreciation of (i) the
methods and material s of construction of items of process equipment,
(ii) the role of this equipment in building an entire chemical
processing plant, (iii) its operation and maintenance and (iv) safety
requirements and procedures. Students will dismantle, reassemble
and operate items of process equipment. They will present written
answers to questions, supplemented by drawings of process
flowsheets, diagrams of dismantled eguipment, and discussions of
heat and mass balances and of process parameters.

ENGG 2004 Engineering Studies B
4 credit points. Session: Summer, Semester 1, Semester 2.
NB: Department permission required for enrolment. Permisson required for enrolment

Specia project specified for individua requirement

ENGG 2005 Engineering StudiesC
6 credit points. Session: Semester 1, Semester 2.
NB: Department permission required for enrolment. Permission required for enrolment

ENGG 2006 Advancesin Engineering L eader ship

2 credit points. Session: Semester 2. Classes: Weekly lectures/tutorials will be
supplemented by a practical session at the end of the Semester. Prerequisites: ENGG
1002. Assessment: Assessment will be on the basis of an examination and assignments.
Satisfactory tutorial performance and group participation is also required.

Objectives/Outcomes:

To develop an understanding of managerial leadership, this course
builds on the foundationslaidin ENGG1002. Thefocus shiftsfrom
supervisory leadership to higher level management leadership.
Syllabus:

Decision making; problem solving; task and relationship behaviour;
task organisation; priority setting; group decision making; duty of
care; motivation; and conflict resolution. At the conclusion of the
unit students undertake a series of practical leadership exercises.

ENGG 2008 Engineering StudiesA
2 credit points. Session: Summer, Semester 1, Semester 2.
NB: Department permission required for enrolment. Permission required for enrolment

ENGG 2062 Engineering Project: Business Plan 2 Adv

6 credit points. Session: Semester 1, Semester 2. Classes: 2 hours tutorials per week
for one semester. This Unit of study will be offered in either February or July Semesters.
Prerequisites: Only students who have been named on the Dean's list at the end of
Year 1 will beeligible. Assessment: A written report and oral presentations. Satisfactory
tutorial performance is aso required.

4. Undergraduate units of study
NB: Department permission required for enrolment.

Syllabus: Students will work in groups on a defined Industrial
Project, or continue with one of the projects previously carried out
instudy ENGG 1001. Each group will be expected to provide details
and insight into how their findings could be used or exploited
commercially.

Objectives/Outcomes: This unit of study is designed to provide
students with an insight into engineering practice in industry. By its
end, it isexpected that studentswill be ableto carry out the following
tasks:

- analyse an industrial problem

- carry out the background research required to fully define and
solve the problem

- work effectively as ateam member at al stages of the project

- write a coherent report, outlining the problem and its solution, as
well as making an oral presentation

- prepare a business plan with respect to an industrial or research
project.

ENGG 3005 Engineering & Industrial Management Fund

6 credit points. Session: Semester 2. Classes: Year 2 core unit of study for the
"Management" stream within the degrees in Aeronautical, Chemical, Electrical,
Mechanical and Mechatronics Engineering. Syllabus: Engineers and management;
communication; micro-and macro-economics; strategic management; business planning;
legal responsibilities; industrial hazard management; human resource management;
industrial relations; project management; quality assurance; operations management;
accounting and financial management. Objectives/Outcomes: To introduce students to
arange of management concepts and techniques, and to develop an understanding of
therole and challenges of management. Assessment: Tutorial and project assignments
plusafinal (2 hr) examination.

Year 2 core unit of study for the "Management" stream within the
degreesin Aeronautical, Chemical, Electrical, Mechanical and
M echatronics Engineering.

Syllabus: Engineers and management; communication; micro-and
macro-economics; strategic management; business planning; legal
responsibilities; industrial hazard management; human resource
management; industrial relations; project management; quality
assurance; operations management; accounting and financial
management.

Objectives/Outcomes: To introduce students to a range of
management concepts and techniques, and to develop an
understanding of the role and challenges of management.

ENGG 3062 Technology Education (Advanced)

6 credit points. Session: Semester 2. Classes: 2 hours tutorials per week for one
semester. This unit of study will be offered in the July Semester. Prerequisites: Only
students who have been named on the Dean's list at the end of Year 2 will be eligible.
Assessment: A written report and oral demonstrations. Satisfactory tutorial performance
isalso required.

NB: Department permission required for enrolment.

Syllabus: Students will work in agroup to develop an educational
unit for Year 9 High School Students which will involve themin
some aspect of engineering science or technology and which will,
at the same time, raise an awareness of, and an interest in,
engineering. The units will need to be designed with due regard to
the teaching and |earning process. Activities undertaken as part of
the units should reflect, wherever possible, aspects of professional
engineering practice.

Objectives/Outcomes:. This elective will help understand
engineering principles and applications by investigating, explaining
and practising them with Year 9 school students. At the end of this
elective it is expected that students will be able to:I nvestigate,
identify, design, develop, implement, and eval uate experiential
activities for non-engineers which reflect engineering practice;
Develop skillsin the management and use of personal and material
resources and processes; Effectively communicate engineering
principlesand practicesto others. Present work in written, graphical,
and oral forms.

ENGG 4001 I nnovation/I nter national Competitiveness

4 credit points. Session: Semester 1. Classes: (1 lec/1 seminar)/wk. Assessment:
Essay, group project case study, assignments and written exam.

Syllabus summary: The course is designed to provide students with
an understanding of the forces of international competition that are
setting the rules for the future of private and public sector
organisations in which engineers are employed. I ntroduction to
challenges of modern management; understanding of the new rules
of international competitiveness; effects of globalisation on
Australia's economic performance; the competitiveness of Australian
firms; the generation of employment and wealth; the changing
reguirements on the engineer; the engineer asmanager and strategist;
the role of innovation in business management; product innovation
and commercialisation.

Textbooks
Text and reference booksSee list supplied by lecturer
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4. Undergraduate units of study

ENGG 4005 Industrial & Engineering Management Adv

4 credit points. Session: Semester 1. Classes: 2 (1 hr) lecturesand 1 (1 hr) tutoria per
week one semester. Prerequisites; ENGG3005. Assessment: Project assignments
plusafinal 2 hr examination.

Year 3 core unit of study for the Management streamwithin the
degreesin Aeronautical, Chemical, Electrical, Mechanical and
Mechatronics Engineering.

Syllabus: Project mangement; industrial relations and human
resource management; technology and innovation management;
organisational design; management and change; leadership;
environmental and susatinability issues.

Objectives: to develop in students a substantial understanding and
capability in major facets of industrial and engineering management.

ENGG 4064 Advanced Engineering Design A

6 credit points. Session: Semester 2. Classes: Literature Survey, project formulation
and detailed design of amajor integrated facility to be carried out in interdisciplinary
groups in Semester 2. Prerequisites: Only students on the Dean's List at the end of
Year 3 will beinvited to join thisinterdisciplinary group. Assessment: Assessment
will be on the basis of awritten report and oral presentations. Satisfactory tutorial
performance and group participation is also required. This unit of study can be taken
as an elective for all engineering degrees.

NB: Department permission required for enrolment.

Objectives/Outcomes. To develop an understanding of the practice
of engineering, utilising a diverse range of skills to solve complex
problems. Students will gain skillsin design, analysis and
management by undertaking asignificant research project in amulti-
disciplinary team comprising students from across the faculty. Each
student will be required to work in ateam to produce an integrated
design in greater detail than is possiblein ordinary classes and to
write asignificant design report presenting the results of the process.
The ability to work in ateam of engineersfrom different disciplines
will be assessed as part of this design project which will be centred
around a major industrial facility.

Syllabus: Introduction to the design process. Design philosophy.
Use of computer packagesin design. Design optimisation. Detailed
equipment design and costing. Hazard assessment. Environmental
Impact Assessment. Project Financial Analysis.

ENGG 4065 Advanced Engineering Design B

6 credit points. Session: Semester 2. Classes: Literature Survey, project formulation
and detailed design of amajor integrated facility to be carried out in interdisciplinary
groups in Semester 2. Prerequisites: Only students on the Dean's List at the end of
Year 3 will beinvited to join thisinterdisciplinary group. Assessment: Assessment
will be on the basis of awritten report and oral presentations. Satisfactory tutorial
performance and group participation is also required. This unit of study can be taken
as an elective for all engineering degrees.

NB: Department permission required for enrolment. ) .
Objectives/Outcomes; To develop an understanding of the practice
of engineering, utilising a diverse range of skills to solve complex
problems. Students will gain skillsin design, analysis and
management by undertaking asignificant research project in amulti-
disciplinary team comprising students from across the faculty. Each
student will be required to work in ateam to produce an integrated
design in greater detail than is possiblein ordinary classes and to
write asignificant design report presenting the results of the process.
The ability to work in ateam of engineersfrom different disciplines
will be assessed as part of this design project which will be centred
around amajor industrial facility.

Syllabus: Introduction to the design process. Design philosophy.
Use of computer packagesin design. Design optimisation. Detailed
equipment design and costing. Hazard assessment. Environmental
Impact Assessment. Project Financial Analysis.

Other Faculties

ACCT 1003 Financial Accounting Concepts

6 credit points. Session: Semester 1. Classes: Two lectures per week. Assessment:
Group assignment; Mid-semester exam; Final exam.

Provides an introduction to the concepts underlying "external”
accounting and is designed for students who are not majoring in
accounting. The unit utilises a transaction-effect approach to the
preparation of financial statements with basic bookkeeping
minimalised. Accounting-method choices are analysed for their
effect on the financia statements, and, thus, on decision-making.

ACCT 1004 M anagement Accounting Concepts

6 credit points. Session: Semester 2. Classes: 3 hours of lectures - one 2hr lecture and
one 1 hour lecture per week. Assessment: Mid-semester exam; Fina exam; Progressive
assessment.

This unit is designed to explain how managers use accounting
information, with an emphasis on identifying relevant accounting
information for decision-making. Topics include: estimating cost
functions, relevant costing, cost allocation, budgeting, short and long
term decision making and managing within achanging environment.

ASNS 2601 Asian Studies 1A
4 credit points. MsYasumoto. Session: Semester 1.
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Students attend classes for JPNS 1111. See unit description.

ASNS 2602 Asian Studies 1B

4 credit points. MsYasumoto. Session: Semester 2. Prerequisites: ASNS 2601.
Students attend classes for either JPNS 1012 or JPNS 1112, See
relevant course descriptions.

ASNS 2603 Asian Studies 2A

4 credit points. MsYasumoto. Session: Semester 1. Prerequisites: ASNS2602.
Students attend classes for either JPNS 2011 or JPNS 2111. See
relevant course descriptions.

ASNS 2604 Asian Studies 2B

4 credit points. MsYasumoto. Session: Semester 2. Prerequisites: ASNS2603.
Students attend classes for either JPNS 2012 or JPNS 2112. See
relevant course descriptions.

BIOL 1001 Conceptsin Biology

6 credit points. Session: Summer, Semester 1. Classes: 3lec & usually 3 hrs prac/wk.
AssumedK nowledge: No previous knowledge required. Students who have not taken
HSC Biology are recommended to take the Biology Bridging Course. Assessment: One
2.5hr exam, assignments, classwork.

NB: It isrecommended that BIOL (1001 or 1101 or 1901) be taken before all Semester
2 Junior units of study in Biology.

Conceptsin Biology isan introduction to the major themes of modern
biology. We start with introductory cell biology, which particularly
emphasises how cells obtain and use energy. We then discuss the
structure and function of microorganisms. The significance of
molecular biology is covered working from the role of DNA in
protein synthesis and devel opment through to modern techniques
and their uses. The genetics of organismsis then discussed, leading
to consideration of theories of evolution and the origins of the
diversity of modern organisms. We bring &l the abovementioned
concepts together to develop an understanding of interactions
between organismsin biological communities or ecosystems. Finally
we discuss the significance of human impact on other living
organisms, with particular referenceto finding solutionsto problems
in areas such as global warming, introduced pests, and extinctions.
The unit is designed so that 1ab classes and the field trip integrate
with the lectures. Lab activities are carried out in groups so that
team work skillsare developed. Thisunit also incorporatesanumber
of key generic skills such aswritten communication skills, discussion
and data interpretation, and experimental design and hypothesis
testing skills.

Textbooks

Knox R B et a. Biology. McGraw-Hill, 3rd ed, 2005.

A Study Guide for the unit will be available for purchase from the Copy Centre during
the first week of semester.

BIOL 1003 Human Biology

6 credit points. Session: Summer, Semester 2. Classes: (2 lec, 1 session independent
study & 3 prac)/wk. AssumedK nowledge: HSC 2-unit Biology. Assessment: One
2.5hr exam, assignment, classwork.

This unit of study provides an introduction to human evolution and
ecology, cell biology, physiology and anatomy, through both lectures
and practical work. It begins with human evolution, human
population dynamics and the impact of people on the environment.
The unit of study includes human nutrition, distribution of essential
reguirements to and from the cells, control of body functions and
defence mechanisms. After discussion of reproduction and
development, it concludes with some modern studies and research
in biotechnology and human genetics. It isrecommended that BIOL
(1001 or 1101 or 1901) be taken before this unit of study. Enrolment
may be restricted by the availability of places. This unit of study,
together with BIOL (1001 or 1101 or 1901), provides entry to
Intermediate units of study in Biology, but the content of BIOL
(1002 or 1902) is assumed knowledge for BIOL (2001 or 2002 or
2003 and 2004) and students entering from BIOL (1003 or 1903)
will need to do some preparatory reading.

Textbooks

Seeley, R., Stephens, T.D. & Tate, P. (2005) Essentials of Human Anatomy and
Physiology, McGraw Hill Book Company, (Australia), Pty Ltd.

Plus - Chapters 19, 20 and 21 from Benjamin C.L., Garman G.R. and Funstom J.H.
(1997) Human Biology, McGraw-Hill, which will be produced and shrink-wrapped
with Seeley, et al.

A Study Guide for the unit will be available for purchase from the Copy Centre during
the first week of Semester.

CHEM 1101 Chemistry 1A

6 credit points. Session: Summer, Semester 1, Semester 2. Classes: 3 lec & 1 tut/wk
& 3hrs prac/wk for 10 wks. AssumedK nowledge: HSC Chemistry and Mathematics.
Corequisites: Recommended concurrent units of study: 6 credit points of Junior
Mathematics. Assessment: Theory examination (75%), laboratory exercises and
continuous assessment quizzes (25%).



Chemistry 1A isbuilt on asatisfactory prior knowledge of the HSC
Chemistry course. A brief revision of basic concepts of the high
school courseis given. Chemistry 1A covers chemical theory and
physical chemistry.

Lectures: A series of 39 lectures, three per week throughout the

semester.

Textbooks

A booklist is contained in the booklet Junior Chemistry distributed at enrolment. Further
information can be obtained from the School.

CHEM 1102 Chemistry 1B

6 credit points. Session: Summer, Semester 1, Semester 2. Classes: 3 lec & 1 tut/wk
& 3hrs prac/wk for 10 wks. Prerequisites: CHEM (1101 or 1901) or a Distinction in
CHEM1001 or equivalent. Corequisites: Recommended concurrent units of study: 6
credit points of Junior Mathematics. Assessment: Theory examination (75%), laboratory
exercises and continuous assessment quizzes (25%).

Chemistry 1B isbuilt on asatisfactory prior knowledge of Chemistry
1A and coversinorganic and organic chemistry. Chemistry 1B isan
acceptable prerequisite for entry into Intermediate Chemistry units
of study.

Lectures: A series of 39 lectures, three per week throughout the
semester.
Textbooks

A booklist iscontained in the booklet Junior Chemistry distributed at enrolment. Further
information can be obtained from the School.

CLAW 2006 L egal |ssuesfor ee-Commerce

8 credit points. Session: Semester 1, Semester 2. Classes: Two hours of lectures and
onetutorial per week. Prerequisites: 48 credit points. Assessment: Literaturereview;
Business report; Optional assignments.

Commerce and business in an electronic environment has arrived
and isin constant use. This unit focuses on the transactional and
financial aspects of electronic commerce. The unit includes detailed
coverage of legal aspects of electronic finance - Internet banking
and digital cash and cards, electronic trade; contracts and digital
signatures, taxation of electronic commerce and electronic property
issues; copyright, patents and trade marks for digital property. The
unit assumes no previouslegal training or knowledge of the electronic
media. The unit also covers basic introductory legal skills such as
legal research, writing and citation as well as an introduction to
electronic commerce, the history and operation of the Internet and
major tools used in electronic commerce.

ECON 1001 Introductory Microeconomics

6 credit points. Session: Semester 1, Summer. Classes: Two lectures and one tutorial
per week. AssumedK nowledge: Mathematics. Assessment: Assignments; Mid-
semester exam; Final exam.

Introductory Microeconomics addresses the economic decisions of
individual firms and households and how these interact in markets.
It is a compulsory core unit for the Bachelor of Economics and
Bachelor of Commerce and an alternative core unit for the the
Bachelor of Economic and Social Science.

Economic issues are pervasive in contemporary Australian society.
Introductory Microeconomics introduces students to the language
and analytical framework adopted in Economicsfor the examination
of social phenomenaand public policy issues. Whatever one's career
intentions, coming to grips with economic ideas is essential for
understanding society, business and government. Students are given
acomprehensiveintroduction to theseideas and are prepared for the
advanced study of microeconomicsin subsequent years.

ECON 1002 I ntroductory M acroeconomics

6 credit points. Session: Summer, Semester 2. Classes: Two lectures and one tutorial
per week. AssumedK nowledge: Mathematics. Assessment: Assignments; Mid-
semester exam; Final exam.

Introductory Macroeconomics addresses the analysis of the level of
employment and economic activity in the economy asawhole. Itis
acompulsory core unit for the Bachelor of Economics (BEc) and
for the Bachelor of Commerce and an aternative core unit for the
Bachelor of Economic and Social Science.

Introductory Macroeconomics examines the main factors that
determine the overall levels of production and employment in the
economy, including the influence of government policy and
international trade. This analysis enables an exploration of money,
interest rates and financial markets, and a deeper examination of
inflation, unemployment and economic policy.

GEOL 1501 Engineering Geology 1

6 credit points. Session: Semester 2. Classes: 39 hrslec, 26 hrslab. Field excursions
inthe Sydney region, as appropriate. Assessment: Practical |aboratory work, assignment,
and a combined theory and practical exam.

First year core unit of study for the degree in Civil Engineering,
unless the units of study GEOL 1001 and GEOL 1002 have been
completed. Second year core unit of study for the degree in Project
Engineering and Management (Civil).

4. Undergraduate units of study

Course objectives: To introduce basic geology to civil engineering
students.

Expected outcomes: Students should develop an appreciation of
geologic processes as they influence civil engineering works and
acquire knowledge of the most important rocks and mineralsand be
able to identify them.

Syllabus summary: Geological conceptsrelevant to civil engineering
and the building environment. Introduction to minerals; igneous,
sedimentary and metamorphic rocks, their occurrence, formation
and significance. General introduction to physical geology and
geomorphology, structural geology, plate tectonics, and

hydrogeol ogy. Associated |aboratory work on minerals, rocks and
mapping.

Textbooks

T West, Geology Applied to Engineering; or

A Holmes, Principles of Physical Geology 4th Edition.

INFO 2000 Systems Analysisand Design

4 credit points. Session: Summer. Classes: Two 1hr lectures, one 1 hr tutorial, or
one 1hr practical; 1 unscheduled lab work with a CASE tool. Prerequisites: ISYS
1003 or INFO 1000 or INFS 1000 or 6 credit points of Computational Scienceor SOFT
(1001 or 1901) or COMP (1001 or 1901). Assessment: Written and practical
assignments + written exam.

The syllabus covers data-centred, process-oriented and object-centred
methodol ogies for requirements analysis and system description to
address organisational needs, including the gathering of facts,
diagnosis of problems, recommendation of appropriate and feasible
solutions. A CASE tool will be used to develop practical skills.

INFS 3020 e-Commer ce Business M odels

8 credit points. Session: Semester 2. Prerequisites: One of INFS1000, | SY S1003 and
INFO1000. Also at least 48 credit points. Assessment: Tutorials; Examinations; Group
project; Individual assignments.

This unit will provide you with a detailed overview of the concepts
and processes used in doing business electronically in the new digital
economy and e-business era. These concepts and tools will enable
you to analyse, evaluate, synthesise and implement e-commerce
business models. Importantly, thisunit will provide the critical link
between technol ogies and thefirm's performance and takes a business
management perspective in teaching and learning. The emphasisis
on the way technol ogies enable the business and its effective
management, rather than the technologies.

MATH 1001 Differential Calculus

3 credit points. Session: Summer, Semester 1. Classes: 2 lec & 1 tut/wk. Assumed-
Knowledge: HSC Mathematics Extension 1. Assessment: One 1.5 hour examination,
assignments and quizzes.

MATH 1001 isdesigned to provide athorough preparation for further
study in mathematics and statistics. It isacore unit of study providing
three of the twelve credit points required by the Faculty of Science
aswell asaJunior level requirement in the Faculty of Engineering.
Thisunit of study looks at complex numbers, functions of asingle
variable, limitsand continuity, vector functions and functions of two
variables. Differential calculusis extended to functions of two
variables. Taylor's theorem as a higher order mean value theorem.
There are comprehensive details of this unit of study in the Junior

Mathematics Handbook distributed at the time of enrolment.
Textbooks
As set out in the Junior Mathematics Handbook.

MATH 1002 Linear Algebra

3 credit points. Session: Semester 1, Summer. Classes: 2 lec & 1 tut/wk. Assumed-
Knowledge: HSC Mathematics Extension 1. Assessment: One 1.5 hour examination,
assignments and quizzes.

MATH1002 isdesigned to provide athorough preparation for further
study in mathematics and statistics. Itisacore unit of study providing
three of the twelve credit points required by the Faculty of Science
aswell asaJunior level requirement in the Faculty of Engineering.
This unit of study introduces vectors and vector algebra, linear
algebraincluding solutions of linear systems, matrices, determinants,
eigenval ues and eigenvectors.

There are comprehensive details of this unit of study in the Junior

Mathematics Handbook distributed at the time of enrolment.
Textbooks
As set out in the Junior Mathematics Handbook

MATH 1003 Integral Calculusand Modelling

3 credit points. Session: Summer, Semester 2. Classes: 2 lec & 1 tut/wk. Assumed-
Knowledge: HSC Mathematics Extension 2 or MATH 1001. Assessment: One 1.5
hour examination, assignments and quizzes.

MATH 1003 isdesigned to provide athorough preparation for further
study in mathematics and statistics. It isacore unit of study providing
three of the twelve credit points required by the Faculty of Science
aswell asaJunior level requirement in the Faculty of Engineering.

This unit of study first develops the idea of the definite integral
from Riemann sums, leading to the Fundamental Theorem of
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Calculus. Various forms of integration are considered, such as
integration by parts.The second part is an introduction to the use of
first and second order differential equations to model a variety of
scientific phenomena.

There are comprehensive details of this unit of study in the Junior

Mathematics Handbook distributed at the time of enrolment.
Textbooks
As set out in the Junior Mathematics Handbook

MATH 1004 Discrete Mathematics

3 credit points. Session: Summer, Semester 2. Classes: 2 lec & 1 tut/wk. Assumed-
Knowledge: HSC Mathematics Extension 1. Assessment: One 1.5 hour examination,
assignments and quizzes.

MATH 1004 isdesigned to provide athorough preparation for further
study in Mathematics. It is a core unit of study providing three of
the twelve credit points required by the Faculty of Science aswell
asaJunior level requirement in the Faculty of Engineering.

Thisunit provides an introduction to fundamental aspectsof discrete
mathematics, which deals with 'things that come in chunks that can
be counted'. It focuses on the enumeration of a set of numbers, viz.
Catalan numbers. Topics include sets and functions, counting
principles, Boolean expressions, mathematical induction, generating
functions and linear recurrence relations, graphs and trees.

There are comprehensive details of this unit of study in the Junior

Mathematics Handbook distributed at the time of enrolment.
Textbooks
As set out in the Junior Mathematics Handbook

MATH 1005 Statistics
3 credit points. Session: Summer, Semester 2. Classes: 2 lec & 1 tut/wk. Assumed-
Krgjowlledge: HSC Mathematics. Assessment: One 1.5 hour examination, assignments
and quizzes.
MATH 1005 isdesigned to provide athorough preparation for further
study in mathematics and statistics. Itisacore unit of study providing
three of the twelve credit points required by the Faculty of Science
aswell asaJunior level requirement in the Faculty of Engineering.
This unit offers a comprehensive introduction to data analysis,
probability, sampling, and inference including t-tests, confidence
intervals and chi-squared goodness of fit tests.
There are comprehensive details of this unit of study in the Junior

Mathematics Handbook distributed at the time of enrolment.
Textbooks
As set out in the Junior Mathematics Handbook

MATH 2001 Vector Calculusand Complex Variables

4 credit points. Session: Summer. Classes: 3lec & 1 tut/wk. Prerequisites: MATH
(2001 or 19010r 1906) and (1002 or 1902) and (1003 or 1903 or 1907). Assessment:
One 2hr exam, assignments, tutorial quizzes.

This unit of study has two major components: firstly, a study of
functions of several real variables from a vector point of view, and
secondly an introduction to functions of a complex variable. Vector
calculustopicsinclude line integrals and multiple integrals, surface
integrals, change of variables, theorems of Green, Gauss and Stokes
with their physical significance. Complex variables topicsinclude
definitions and properties of complex functions, differentiability,
Cauchy Riemann conditions and analyticity, contour integration and
residues.

MATH 2002 M atrix Applications

4 credit points. Session: Summer. Classes: 2 lec, 1 tut & 1 computer lab/wk.
Prerequisites: MATH (1002 or 1902) or Distinction in MATH 1012. Assessment:
One 2hr exam, assignments, tutorial quizzes.

Thisunitisacontinuation of thefirst year unit MATH 1002, It starts
with an examination of the computational efficiency of various
methods of solving linear systems, then discusses LU factorisation
of amatrix and partial pivoting. Thefirst year work on vectors and
meatricesis put in amore general setting by devel oping vector space
theory (axioms of avector space, subspace, linear independence and
basis, rank and nullity, linear transformations, eigenvalues and
eigenvectors, diagonalisation, orthogonal diagonalisation). These
theoretical topicsareillustrated by applications, which includefitting
polynomials to data sets, applying rotations, reflections, shears and
scalingsto the plane, solving linear recurrence relations and systems
of linked differential equations by diagonalisation, optimising
constrained quadratic forms using orthogonal diagonalisation and
devel oping numerical methods of findingeigenvalues and
eigenvectors.

MATH 2005 Fourier Series& Differential Equations

4 credit points. Session: Summer. Classes: 3lec & 1 tut/wk. Prerequisites: MATH
(1001 or 1901 or 1906) and MATH (1002 or 1902) and MATH (1003 or 1903 or 1907).
Assessment: One 2hr exam, assignments, quizzes.

In the Fourier Series segment, periodic phenomena such as wave
motion are given a systematic treatment. The basic problemisto
represent a periodic function of one variable asthe sum of aninfinite
series of sinesand cosines. The theory has extensive applicationsin
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engineering, acoustics, internal and surface wavesin fluids, etc., as
well asin pure mathematics. Then areview of first order equations
isfollowed by a systematic trestment of second order equations
using the methods of variation of parameters, undetermined coeffi-
cients and the theory of Laplace Transforms. Linear systems of
differential equations are treated using matrices and vectors. The
final part of theunit of study dealswith partial differential equations
with the emphasis on the application of the method of separation of
variablesto first and second order linear equations and on Laplace
transforms for initial value problems.

MATH 2011 Topicsin Discrete Mathematics

4 credit points. Session: Summer. Classes: 2 lec, 1tut & 1 prac/wk. Assumed-
Knowledge: HSC Mathematics Extension 1. Prerequisites: 6 credit points of Junior
Mathematics. Assessment: One 2hr exam, assignments, quizzes.

In thisunit we introduce students to several related areas of discrete
mathematics, which serve their interests for further study in pure
and applied mathematics, computer science and engineering. Topics
include recursion; summation techniques; recurrences and generating
functions; elementary number theory, including an introduction to
primality testing and cryptography; combinatorics, including
connections with probability theory; asymptotics and analysis of
algorithms; set theory and logic.

Textbooks

Printed notes for purchase, made available by lecturer.

MATH 3925 Public Key Cryptography (Advanced)

4 credit points. Session: Semester 2. Classes: 2 lec & 2 prac/wk. Prerequisites: 12
credit points from Intermediate or senior mathematics. Strongly recommend MATH
3902. Assessment: One 2hr exam plus assignments.

Public Key Cryptography (PK C) enablestwo partiesto communicate
securely over a public communications network, without them first
having to exchange a secret key. PKC provides secure communic-
ations over the Internet, over mobile phone networks and in many
other situations. This course draws on ideas from algebra, number
theory and geometry to provide the student with a thorough
grounding in the mathematical basis of the most popular PKC's.
Specifically, the unit treats PK C's based on the difficulty of integer
factorization (RSA), the discrete logarithm problem in afinite field
(Diffie-Hellman, ElGamal) and the discrete logarithm problem in
the group of rational points of an eliptic curve over afinite field.
Attacks on these cryptosystems will be treated in some depth.

MKTG 1001 Marketing Principles

6 credit points. Paul Henry (S1), CharlesAreni (S2). Session: Summer, Semester 1,
Semester 2. Classes: One lecture and one tutorial per week. Assessment: Marketing
plan; Group presentation; Tutorial assignment ; Two exams.

Thisunit examines the rel ationshi ps among marketing organisations
and final consumersin terms of production-distribution channels or
value chains. It focuses on consumer responsesto various marketing
decisions (product mixes, price levels, distribution channels,
promotions, etc.) made by private and public organisationsto create,
develop, defend, and sometimes eliminate, product markets.
Emphasisis placed on identifying new ways of satisfying the needs
and wants, and creating value for consumers. While this unit is
heavily based on theory, practical application of the conceptsto "real
world" situationsis also essential. Specific topics of study include:
market segmentation strategies; market planning; product decisions;
new product development; branding strategies; channels of distri-
bution; promotion and advertising; pricing strategies; and customer
database management.

MKTG 3010 Electronic Marketing
8 credit points. Jeaney Yip. Session: Semester 2. Prerequisites: MKTG1001 or
MKTG2001. Assessment: Paper; Group project; Group presentation; Exam.

Thisunit explores how new technol ogies can be embraced effectively
for marketing purposes. The unit builds upon the principles and
concepts of traditional marketing studied in MKTG1001 Marketing
Principles. It focuses on the applicability of those conceptsin the
electronic environment, namely the Internet. It aims to show how
the Internet, as a new and evolving medium with itsinnovative
interface, can play arolein marketing in important areas such as
segmentation and targeting, consumer behaviour, market research,
and the marketing mix. It also aims to show why companies do or
do not embrace this new technology and their implicationsfor those
decisions.

NETS 3009 Operating Systems

4 credit points. Session: Semester 2. Classes: Two 1hr lecture, one 1-2 hr
tutorial/practica. Prerequisites: [NETS (2008 or 2908) or ELEC (1601 or 2601)] and
[SOFT (2004 or 2904) or COMP (2004 or 2904)] and SOFT (2001 or 2901). Assessment:
Written assignments and exam. ) ) o
This unit coverstheinternal details of operating systems. Building
on NETS 2008 which introduces the concepts from a user-viewpoint,
discussing the functionality of each aspect of an OS, NETS 3009



shows how software can provide that functionality. Thetopicsinclude
theinternal structure of OS; several ways each major aspect (process
scheduling, interprocess communication, memory management,
device management, file systems) can be implemented; the
performance impact of design choices.

NETS 3017 Network Programming and Distributed Apps

4 credit points. Session: Semester 2. Classes: Two 1hr lectures, one 1-2 hr
tutorial/practical. Prerequisites: [[NETS (2008 or 2908) and NETS (2009 or 2909)] or
NETS (2150 or 2850) or ELEC 2601] and [SOFT (2004 or 2904) or COMP (2004 or
2904)] and SOFT (2001 or 2901). Assessment: Written assignments and exam.

Thisisapractically-oriented subject in which studentslearn towrite
code that uses communication primitives such as sockets, RPC and
Java RMI. In contrast, SOFT 3105 assumes the existence of
middleware that hides most of the details of creating sockets, sending
and receiving data etc.

PHY S 1001 Physics 1 (Regular)

6 credit points. Session: Semester 1. Classes: Three 1hr lectures, one 3hr |aboratory,
one 1hr tutorial. AssumedK nowledge: HSC Physics. Corequisites: Recommended:
MATH (1001/1901, 1002/1902, 1003/1903, 1005/1905). Assessment: L aboratory
(20%), assignments (5%), progressive test (5%), skills test (5%), examination (65%).
This unit of study is for students who gained 65 marks or better in
HSC Physics or equivalent. Thelecture series containsthree modules
on the topics of mechanics, thermal physics and waves.

Textbooks

Young & Freedman. University Physics. 11th edition, Addison-Wesley. 2004

Experimental Physics Laboratory Manual - School of Physics Publication.

PHY S 1003 Physics 1 (Technological)

6 credit points. Session: Semester 2. Classes: Three 1hr lectures, one 3hr |aboratory,
one 1 hr tutoria. AssumedK nowledge: HSC Physics or PHY S (1001 or 1002 or 1901)
or equivalent. Corequisites: Recommended: MATH (1001/1901,1002/1902, 1003/1903).
MATH 1005/1905 would also be useful.. Assessment: Laboratory (25%), assignments
(5%), examination (70%). ) o )
Thisunit of study is designed for students majoring in physical and
engineering sciences and emphasis is placed on applications of
physical principles to the technologica world. The lecture series
contains modules on the topics of fluids, electromagnetism, and
quantum physics. It is recommended that PHY S (1001 or 1002 or

1901) be completed before this unit.
Textbooks
Young & Freedman. University Physics, 11th edition, Addison-Wesley. 2004

Experimental Physics Laboratory Manual - School of Physics Publication.

SOFT 1001 Software Development 1

6 credit points. Session: Summer, Semester 1, Semester 2. Classes: One 1hr lecture,
one 2 hr tutorial, one 3hr practical. Assessment: Written and practical assignments,
quizzes, exam.

Computers are highly versatile: the same machine can be used to
manage the payroll for an enterprise, or play multi-user games, or
predict changing weather activity. Thereason isthat people canwrite
software that causes the machine to behave in very different ways.
Thisunit isthefirst in along sequence that build students' skillsin
software development. For many students these skills are the key to
their employment as I T professionals. The unit introduces object-
oriented software development with design-by-contract, which is
the state-of-the-art in industry. Javais the programming language
used. Students work in small groups, so they experience many of
the issues of team interaction that are important in practice. Also,
students take responsibility to plan their own learning to meet
required objectives, so they will develop skillsto learn from resources
including reference materials and examples, just as happensin the
profession.

SOFT 1002 Softwar e Development 2

6 credit points. Session: Summer, Semester 1, Semester 2. Classes: One 1hr lecture,
one 2hr tutorial, one 3 hr practical. Prerequisites: SOFT (1001 or 1901) or COMP
(1001 or 1901). Assessment: Written and practical assignments, quizzes, exam.

Thisunit extendsthe students' software development skillsin several
important directions. It covers a number of advanced features of
Java programming such asinheritance and recursion. It dealswith
important issues in using library classes to manage collections of
similar objects. It also provides students with experiencein design;
that is, in choosing which classes to write to respond to a user's
demands. Design in group work raises special issues of dealing with
conflict and misunderstanding between group members.

SOFT 2004 Softwar e Development Methods 1

4 credit points. Session: Summer, Semester 1. Classes: Two 1hr lectures, one 2hr
practical. Prerequisites: SOFT (1002 or 1902) or COMP (1002 or 1902). Assessment:
Written assignments, exam.

NB: Department permission required for enrolment. )

In this unit of study we cover elementary methods for developing
robust, efficient, and re-usable software. Specific topics include

memory management and the pragmatic aspects of implementing
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data structures such as lists and hash tables. Debugging tools and
techniques are discussed and common programming errors are
considered along with defensive programming techniques to avoid
such errors. Testing regimes, such as regression testing, are
introduced. The subject is taught from a practical engineering
viewpoint and it includes a considerable amount of programming
practice, using existing tools as building blocks to complete alarge-
scale task.

SOFT 3101 Object-Oriented Software Design

4 credit points. Session: Semester 1. Classes: Two 1hr lectures, one 1-2 hr
tutorial/practical. Prerequisites: SOFT (2001 or 2901) and INFO (2000 or 2900) and
INFO (2005 or 2905) and [SOFT (2004 or 2904) or COMP (2004 or 2904)]. Assessment:
Written assignments and exam.

An important benefit of the object-oriented approach to software
development is that the modelling style (classes with attributes and
methods, related by inheritance) is useful throughout the lifecycle.
One can represent the problem space as classes, and then adapt these
to give adesign which is suitable for coding. In this unit, we study
amethodical approach to developing a design for a substantial
software project. In particular, many "patterns’ will be introduced.
These describe common ways to solve recurring issues, especially
ways that use inheritance to reduce the coupling between parts of
the system. We will a so cover the precise principles behind design-
by-contract, espeically the relationship between assertions and
inheritance. We will use UML as a notation for expressing designs,
and study some ways to structure large designs for improved
understanding.

SOFT 3103 Softwar e Validation and Verification

4 credit points. Session: Semester 2. Classes: Two 1hr lectures, one 1-2 hr
tutorial/practical. Prerequisites: [SOFT (2004 or 2904) or COMP (2004 or 2904)] and
SOFT (2001 or 2901) and MATH (1005 or 1905). Assessment: Written assignments
and exam.

This unit will introduce a thorough approach to ensure the quality
of software. It will focus on how to design and carry out effective
testing. Testing needs to address both functionality and aso non-
functional issues such as performance, usability, conformance to
policy. Wewill learn to evaluate test strategies in terms of coverage
and contribution to system reliability. Attention is also paid to the
automation and management of the testing process.

SOFT 3104 Softwar e Development M ethods 2

4 credit points. Session: Semester 1. Classes: Two 1hr lectures, one 1-2 hr
tutorial/practical. Prerequisites: [SOFT (2004 or 2904) or COMP (2004 or 2904)] and
SOFT (2001 or 2901). Assessment: Written assignments and exam.

At the end of this course you should have an easy familiarity with
C++ and know when (and when not) to use it to solve a problem.
In particular, we deal with those issues which differ from Java and
C, including multiple inheritance, name spaces, destructors, the
difference between virtual and non-virtua overriding, and templates.
You should be comfortable reading the STL source. In addition,
you will have had experience with refactoring, use of software
configuration management systems (such as CVS, RCS, SCCS,
Perforce), and use of metrics in Personal Software Process.

WORK 1001 Foundations of Industrial Relations

6 credit points. Session: Semester 1. Classes: Two lectures and one seminar per week.
Assessment: Essay; Exam; Presentation.

NB: Thisis one of the compulsory units of study for the Industrial RelationsyHuman
Resource Management major.

Thisisthefirst unit of study in the Work and Organisational Studies
program. It provides a foundation for studying the major issues
affecting the regulation of paid work inthe current industrial relations
framework. At atime of immense change in the nature of
employment and in the processes affecting it, this unit begins by
providing students with arange of conceptual tools and competing
points of view about rights, rules and conflicts at work. Thereafter,
the central concern of the unit is to examine the social, economic
and political context of industrial relations. This meansthat thereis
afocuson therole of key institutional parties such as unions,
employer associations and government as well as upon employees
and managers themselves. This unit combines theoretical and
historical understandings of Australian industrial relations with a
detailed examination of the current problems and strategies of these
key industrial relations players.
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Thefollowing information is a printed version of theinformation available through Handbooks Online, on the University of Sydney web site.
Please visit "http://www.usyd.edu.au/handbooks" for the most current handbooks information.

The Faculty

Faculty adviser

You are most welcome to discuss with the undergraduate or
postgraduate advisers any questions about your studies, difficulties
in maintaining your studies for financial or personal reasons, or any
other questionsor problemsthat may arise. Asdifficultiescan usually
be handled more easily in the early stages, you should seek help
without delay. Discussions are held in strict confidence — simply
come to the Faculty Office, in Room 226, Engineering Faculty
Building and make an appointment.

Special enrolment instructions
These are the special requirements for Engineering students.

To complete your enrolment in Engineering you proceed to the PNR
Enrolment Centre in the Drawing Office, where you

« collect your enrolment form,

« complete aregistration form,

« consult an adviser about your plan of units of study and

« record your courses on the computer and receive your timetable.

Examinations
Freedom of I nformation Act

Examination scripts, or copies of same, are available for viewing or
collection from Departmental Offices for three months after final
examinations each year, after which they will be shredded.

Enquiries

All examination result enquiries must be made with your Department.
The Engineering Faculty Office is not equipped to handle
examination enquiries.

Supplementary examinations
A supplementary examination may be granted by the Faculty:

(a) to candidates whose performance in an examination has been
significantly affected by duly certified illness or misadventure;

(b) to candidates who have failed an examination but whose overall
level of performance in the year’s work is deemed sufficient to
warrant the concession of afurther test.

The award of supplementary examinationsis a privilege and not a
right.

I1lness or misadventure

The Faculty of Engineering recognises that the performance of
students may be adversely affected by illness or other misadventure,
and makes provision for special consideration of such disabilities
when examination results are considered.

Any student who believesthat his’her performance has been or may
be adversely affected by an occurrence of illness or misadventure
may request the Faculty to make specia consideration of same. All
such reguests must include a special consideration application on
the form provided by the Faculty, supplied within one week of the
occurrence and accompanied by an appropriate medical certificate
or other relevant documentary evidence apart from the student’sown
submission. Such certificates or documentary evidence should state
not only the nature of the illness or misadventure but also (where
relevant) the opinion of the issuer as to the extent of the disability
involved.

If the student has completed the assessment for which special
consideration is requested, then further documentary evidence of
the extent of the disability from a specialist medical practi-
tioner/counsellor etc. must also be supplied. For example, if astudent
compl etes an examination but still wishesto request special consid-
eration for it, this additional specialist evidenceisrequired.

Finally, the Faculty intends only to compensate for sub-standard
performance in assessments which do not reflect a student’s true
competence in a subject, and such provisions must not act to the
disadvantage of other students. The Faculty will only compensate
studentswhen thereisclear evidence that results have been adversely
affected by the disability for which special considerationis
requested.

Financial assistance
Special assistance

In certain circumstances assistance is available to students who
encounter some unforeseen financial difficulty during their studies.
The assistance is usually in the form of bursaries or interest free
loans.

Students wishing to apply for financial assistance should make
enquiries from either of the following:

Financial Assistance Office, Student Services,
(02) 9351 2416.

President of the Students' Representative Council,
(02) 9660 5222.

J.N. EllisMemorial Fund

The J.N. EllisMemorial Fund was established in 1969 following an
appeal made to all graduates in engineering to honour the memory
of Nell Ellis, who as Sub-Dean and | ater as Administrative Assistant
to the Dean over a considerable period of years was able, by
sympathetic counselling, to help many students who were having
difficultiesin completing their studies.

The object of the fund isto provide financial assis-tanceto students
inthe Faculty of Engineering who arein such aposition that without
assistance they would not be able to continue their studies. Students
seeking such assistance should apply to Financial Assistance, Student
Services, phone (02) 9351 2416. Awards are made on the
recommendation of the Dean. Value: $500. Applications may be
made at any time.

Those who receive assistance from the fund are asked to make a
contribution to it when they arefinancially ableto do so. Inthisway
the fund will be able to continue and grow in the extent to which it
can help deserving studentsin future years.

Learning assistance

The University’s L earning Assistance Centre offers awide range of
workshops and other activitiesto assist students devel op the learning
and language skills needed for academic study. The workshops are
available free to all enrolled students of the University. Workshop
topics include essay and assignment writing, oral communication
skills, studying at university, conducting research.

The Learning Assistance Centreis located on Level 7 of the new
Education Building next to Manning House, phone (02) 9351 3853.
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List of staff by departments

Dean
Professor Gregory J. Hancock B.E., B.Sc.,Ph.D, D.Eng, FTSE,
F.I.E.Aust Bluescope Steel Professor of Steel Structures

Executive Assistant to the Dean
MsKay Fielding

Pro Dean
Associate Professor John C. Small, B.Sc. Lond. , Ph.D., F.I.E.Aust.,
M.A.S.CE.

Associate Dean (Postgraduate)

Professor Liangchi Zhang,BSc MEng Zhejiang PhD Peking
MASME

MASPE MJSPE MJSME

Associate Dean (Undergraduate)
Dr Douglass J Auld,BSc BE MEngSc PhD

Associate Dean (Research)
Professor Brian S Haynes, BE PhD U.N.SW. , FIChemE, FIEAust,
CPENg

Associate Dean (Teaching and Learning)
John Currie BA,DipEd, MA(Hons) Wbollongong

Associate Dean (First Year)
Dr Craig Jin, BSc San MS Caltech PhD

Associate Dean (International)
Professor Liyong Tong,BSc MEngSc Dalian PhD B.U.AA.,
FIEAust MAIAA

Associate Dean (IT)
Dr Rafael Calvo, Licenciado in Physics PhD Universidad Nacional
de Rosario

Executive Officer
Mr Eric van Wijk BSc (ANU ) DipEd , DipAppEcon (UCan)

Secretary to the Faculty and Finance Officer

Mr Michael Whitley, BA(Hons) East Anglia MCom U.N.SW. ASA
CIA FCISFICD Dip

Student Administration Staff

Postgraduate Adviser - Ms Josephine Harty, BA Macqg.
Undergraduate Adviser - Mrs Annamaria Brancato
Administrative Assistant - Lee Levsen

External Relations and Scholarships
Ms MyraKoureas ME, BE

Faculty Librarian
Irene Rossendell BA (QId), Dip Lib UNSW, ALIA

Advisersto undergraduate students
Aerospace,Mechanical and Mechatronic Engineering

Aeronautical

First Year - Dr. KC Wong
Second Year - Dr. Hugh Stone
Third Year - Prof Liyong Tong
Fourth Year - Dr. Peter Gibbens

Biomedical

All Years - Dr. Andrew Ruys

Mechanical

First and Second Year - Dr. Paul McHugh

Third Year - A/Prof Steve Armfield
Fourth Year - Prof John Kent
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Mechatronic
First and Third Year - Dr. David Rye
Second and Fourth Year - Dr. Steve Scheding

Soace
All Years - Dr. Salah Sukkarieh

Chemical Engineering

First Year - Dr M Valix

Second Year - A/Prof T Langrish
Third Year - Dr V Gomes
Fourth Year - Dr H See

Civil Engineering

First Year - Professor Kim Rasmussen

Second Year - Dr Abbas El-Zein

Third Year - Associate Professor David W Airey

Fourth Year - Dr Tim Wilkinson

Combined degree students - Associate Professor David Airey
PEM (Civil) 1st - 4th yr Advisor - Dr Li Liu

Electrical and Information Engineering
First Yr - Dr Xiheng Hu

Second Yr - Dr Swamidoss Sathiakumar
Third Yr - Dr lain Collings

Fourth Yr - Dr Jim Rathmell

Combined degree courses - Dr Jim Rathmell
International students - Dr Xiheng Hu

Aerospace,M echanical and Mechatronic Engineering

Head of School
LinYe, BSHarbin MSPhD B.U.AA

P.N.Russell Professor
Roger |.Tanner, BSc Brist. MS Calif. PhD Manc. FRSFAA FTSE
FIEAust FASME. Appointed 1975

Lawrence Hargrave Professor
Vacant

Professors

Robert W.Bilger, BSc BE NZ DPhil Oxf FAA, FTSE FIEAust.
Personal Chair in Mechanical Engineering. Appointed 1976

Hugh F.Durrant-Whyte, BSc(Eng) Lond. MSE PhD Penn. ,
Federation Fellow, FTSE. ARC Federation Fellow, Personal Chair
in Mechanical Engineering. Appointed 1995

John H.Kent, BE MEngSc PhD FIEAust. Appointed 2001
Yiu-Wing Mai, BSc (Eng) PhD DSc HK DEng Syd FAA FTSE
FHK Eng FWIF FIE Aust FASME FHKIE. ARC Federation Fellow,

Personal Chair in Mechanical Eng. Appointed 1987.
Professor/University Chair Appointed 2004

Assaad R.Masri, BE PhD Appointed 2002

Eduardo M.Nebot, BS Bahia Blanca MS PhD Colorado Sate,
Appointed 2003

Liyong Tong, BSc MEngSc Dalian PhD B.U.A.A. FIEAust;
MAIAA Appointed 2004

LinYe, BSHarbin MS PhD B.U.A.A . Appointed 2003
Liangchi Zhang, BSc MENng Zhejiang PhD Peking MASME
MASPE MJSPE MJSME. Appointed 2003

Associate Professors
Steven W Armfield, BSc Flinders PhD

Reader
Vacant

Senior Lecturers

Douglass J.Auld, BSc BE MEngSc PhD

Peter W.Gibbens, BE, PhD N'cle (NSW) , MAIAA
Andrei Lozzi, BSc UNSW MEngSc PhD

Paul JMcHugh, BSc BE

David C.Rye, BE Adel. PhD

Karkenahalli Srinivas, BE Bangalore, ME PhD I.I.Sc.
Salah Sukkarieh, BE PhD

Kee Choon Wong, BE PhD, MAIAA



Lecturers

Steven Scheding, BE PhD

Hugh Stone, BSc BE PhD

Stefan Williams, BASc Wat , PhD

\isiting Professors

Brian Cotterell, BE (Eng) London , PhD Cantab

Nhan Phan-Thien, BE, Phd, FAA FIE Aust

Gordon Williams, BSc (Eng), PhD DSc Lond , FRS FCGI FRENng
FIMechE FIM

Adjunct Professor
Francis Rose, BSc (Hons), PhD Sheff , FTSE

Adjunct Associate Professors
Simmy Grewal, BSc Coventry , PhD Liv
Allen Lowe, BE ME UNSW, PhD N'cle (NSW)

Adjunct Senior Lecturer
Rob Widders, BE, MEngSc UNSW

Adjunct Lecturer
Captain Peter L. Bates, BE

Chemical Engineering

Head of Department
Associate Professor Geoffrey W. Barton, BE PhD

Professors

Brian S Haynes, BE PhD U.N.SW. , FIChemE, FIEAust, CPEng
Emeritus Professor Rolf G.H. Prince, AO, BE BSc N.Z. PhD,
FIChemE HonFIEAust FTSE FRENng

Jose Romagnoli, BE N.delSur.Arg. PhD Minn.

R James G Petrie BSc, PhD Capetown

Associate Professors
Geoffrey W. Barton, BE PhD
Timothy A.G. Langrish, BE N.Z. DPhil Oxf. , MIChemE

Senior Lecturers

Vincent G. Gomes, BTech MEng PhD McGill
Marjorie Valix, BSc, PhD UNSW

Howard See, BSc, BE, M Sc Tokyo , PhD Nagoya

Lecturer
Andrew Harris, BSc, BE (Hons) QId , PhD Cambridge

Associate Lecturer
John Kavanagh, BE (Hons), PhD

Honorary Appointments

Honorary Professor
Professor Judy Raper, BE (Hons), PhD UNSW

Adjunct Associate Professors
David Fletcher BSc, PhD Exeter
Donald O. White BE Liverpool

Visiting Appointments

Professor Hans Coster, MSc PhD USyd , MinstP, Cphys, FAIP
Professor David Glasser, BSc Capetown , PhD, DIC I.C.London
Assoc Prof Stephanie Burton, BE (Hons), MSc PhD Rhodes

Dr Lauren Basson, BE Pretoria, BSc MSc UCT , PhD USyd

Dr Terry Chilcott, BE UQ , BESc PhD, UNSW

Honorary Associates
Peter B. Linkson, BE PhD, FIEChemE FAussMM FGAA CEng
Dennis Nobbs, BSc UNSW

Civil Engineering

Head of Department
Kim JR Rasmussen, M.Eng.Sc. T.U. Denmark, Ph.D.

Challis Professor of Civil Engineering
John P. Carter, B.E., Ph.D., D.Eng., M.A.S.C.E,, Fl.E.Aust., C.P.
Eng. Appointed Professor 1990. Appointed Challis Professor 1999
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Professors

Gregory J. Hancock B.E., B.Sc.,Ph.D, D.Eng, FTSE, F1.E.Aust
Bluescope Steel Professor of Steel Structures

Kim J.R. Rasmussen, M.Eng.Sc. T.U. Denmark , Ph.D.

John C. Small, B.Sc. Lond. , Ph.D., F.l.E.Aust., M.A.S.C.E.

Adjunct Professor
Jim Forbes, BE, FIEAust, MCIA, MACI, MPWI, CPENng
lan S.F. Jones, B.E., UN.SW., Ph.D., Wat. M.|.E.Aust.

Associate Professors

David W. Airey, B.A., M.Phil., Ph.D. Camb.

Stuart G. Reid, BE (Hons) (Cant. ), M.E Cant. , Ph.D. McG.
Chris Stevens B.Sc.(Hons), Ph.D., F1.A.P.

Adjunct Associate Professor
PJ. Mulhearn, BE, Ph.D.,

Emeritus Professors

Harry G. Poulos, AM, BE, Ph.D, D.Sc.Eng., Fl.E.Aust.,, FA.SC.E.,
FA.A.

Nicholas S. Trahair, B.Sc., B.E., M.Eng.Sc., Ph.D., D.Eng.,
FI.E.Aust.

Senior Lecturers
Abbas El-Zein, BE, MSc, PhD, MIEAust, MASCE
Dong-Sheng Jeng, BE, M.Eng., PhD, MASCE, MAGU

Lecturers

Li Liu, BE (NUTD) , MBA (AIT) , MTax (USyd) , Ph.D. (AGSM)
Gianluca Ranzi, BE MScEng PhD

Tim Wilkinson, B.Sc., B.E., M.A., Ph. D.

Graeme Wood, B.Eng.(Hons), Ph.D Edin.

Professional Officers

Nigel P. Balaam, B.E., Ph.D.

Timothy S. Hull, B.E., Ph.D.

John P. Papangelis, B.E., Ph.D., M.l.E.Aust.

Honorary Professor
Ali Ja afari, B.Sc., M.E. Tehr., M.Sc. Ph.D. Sur.

Honorary Associate Professors

Andrew Abel, Dipl. Ing., T.U. Bud. , M.Sc. McM., Ph.D., U.N.SW.
, C.Eng., F1.M.

Peter Ansourian, B.Sc., B.E., Ph.D.

Robert J. Wheen, B.Sc., B.E., M.Eng. Sc., FI.E.Aust., M.A.S.C.E.

Honorary Associate
Professor Y.K. Cheung, OBE, B.Sc, PhD, DSc, D.E, F.Eng, C.Eng,
FICE, F.I.Struct.E, FIEAust, FHKIE(Hon).

Honorary Research Associates

Russell Q. Bridge, B.E. (Hons) U.N.SW., Ph.D., Fl.E.Aust.
Howard B. Harrison, B.E., Ph.D., M.l.E.Aust.

Harold Roper, B.Sc., Ph.D. Witw. , M.Eng.Sc., M.A.[.M.M.
Richard D. Watkins, B.E. Qld , Ph.D. Aberd. , M.l.E.Aust.

Honorary Teaching Associate
lan G. Bowie, M.Sc. Manc. , M.A.S.C.E, M.|.E.Aust.
Nod L. Ings, B.E., M.Eng.Sc. UN.SW., M.A.S.C.E., M.|.E.Aust.

Electrical and Information Engineering

Head of School
Associate Professor David Levy, MScEng PhD Natal , MIEEE
MACM

P.N. Russell Professor
vacant

Professors

Robert A Minasian, BE PhD Melb, MSc Lond , FIEEE, FIEAust,
CPENg. Personal Chair 2002

BrankaVucetic, MSc PhD Belgrade, FIEEE. Personal Chair 1999
Hong Yan, BS Nanking IPT MSE Mich PhD Yale. Personal Chair
1997
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Associate Professors

lain Collings, BE Melb PhD ANU , SMIEEE

Abbas Jamalipour, BSc Isfahan MSc Sharif PhD Nagoya , SMIEEE
FIEAust, MURSI, MIEICE, MSITA, MAAEE

David Levy, MScEng PhD Natal , MIEEE MACM

Stephen W. Simpson, BSc PhD

Reader
Andre van Schaik, MSc Twente, PhD EPFL , SMIEEE

Senior Lecturers

Javid Atai, BSc(Hons) WAust PhD ANU, SMIEEE

Rafael Calvo, Licenciado in Physics PhD Universidad Nacional de
Rosario

Xiheng Hu, MEng Chongging PhD

Craig Jin, BSc San MS Caltech PhD

James G. Rathmell, BSc BE PhD, MIEEE

Swamidoss Sathiakumar, BSc American Coll. India BE ME PhD
IS

Yash Shrivastava, BTech I T Kanpur , PhD lowa , MIEEE

Lecturers

Guogiang Mao, BE, Hubei PolyUni , ME Southeast, China , PhD
Edith Cowan , MIEEE

Peter Stepien, BE N'cle (UNSW) , MIEEE

Professional Officers

Rui Hong Chu, MElecEng Xi'an Jiao Tong , PhD
William Fong, BE WAust MENngSc

Ross Hutton, BE QIT , ME(Res)

Van Pham, BE SAust MEngSc PhD UNSW, MIEEE
Michael Rados, BSc BE MEngSc

Robert G. Sutton, ME UNSW

Manager, Academic Support Office
EricaR Ring, MA

Manager, |nformation Technology Unit
David Brown, BSc BE

Manager, Resources
Paul Beed, BBus UWS, CPA

Executive Officer, Electrical and Information Engineering
Foundation
Stuart Glanfield, MA DipEd

Honorary Appointments and Academic Titles

Honorary Professors

David Hill, BE BSc Qld PhD N'cle (NSW) , FIEAust FIEEE
S.Y.R. Hui, BSc Birm PhD Lond

Godfrey Lucas, BEng, PhD Belf , FIEE

Adjunct Associate Professors

John Brydon, BA (Hons) Camb MSc Lond PhD UNSW
Peter M. Nickolls, MB BS BSc BE PhD

Andrew Parfitt, BE PhD Adel SMIEEE

Honorary Associate Professor

Anthony S. Stokes BSc BE, PhD, FIEAust
David G. Wong, BSc BE MEngSc PhD
Hansen Yee, BSc BE PhD

Adjunct Senior Lecturer
Tim Scott, BSc BE PhD

Honorary Senior Lecturers
Brian Campbell, ME
David F. Gosden, ME UNSW MBA AGSM , MIEAust

Adjunct Lecturers

Didier Debuf, BE MEngSc PhD UNSW
Eric Mousset

Manurajh Thurairgjah, BSc BE

Scholarships and prizes

Many students enrolling in the Faculty of Engineering obtain
financial assistance by way of a cadetship or scholarship, either at
the time of enrolment, or at alater stage in their studies.
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Information about the Australian government Austudy Schemeis
available from the State Director, Department of Employment,
Education and Training, 477 Pitt Street, Sydney 2000.

Scholarships are also awarded by a number of industrial
organisations. Many of these do not reguire the student to enter into
afinancial bond.

Some government departments and public authorities provide
cadetships or traineeships, which reguire the student to enter into an
agreement to work for the employer for a specified number of years
after graduation.

Before accepting a bonded cadetship or traineeship students should
give careful consideration to the conditions of the award and in
particular the obligations, which they will incur, should they decide
to relinquish the award for any reason.

A list of currently available prizesand scholarshipsisavailablefrom
the University’s Schol arships Office in the Main Quadrangle, phone
(02) 9351 3250.

Engineering scholar ships

The scholarships web site is at www.eng.usyd.edu.au/scholarships
(http://www.eng.usyd.edu.au/scholarships).

Scholarships are funded by industry, the Faculty and Departments
and Schools. The scholarships website is the most accurate source
of information but departmental/school websites also contain
scholarship information.

W M Neirous Scholar ship

For women enrolling in structural (civil) engineering, valued at
$3000 pafor 4 years.

Other Scholarships are provided by Transfield, RTA, ABB,
Baulderstone Hornibrook, Evans & Peck, Turbomeca, and Resmed.

The University of Sydney Scholarships and the University of Sydney
International Scholarships for engineering are also selected by the
Faculty.

Contact: Faculty Scholarships Office

Myra Koureas, Administration Officer

Phone: (02) 9351 2834/2131

Fax: (02) 9351 3885

Email: scholarships@eng.usyd.edu.au

The University scholarship website
(http:/Avww.usyd.edu.aufstudent/undergrad/study/shmyschol arships shtml)
provides information on university scholarships.

THE MAJOR INDUSTRIAL PROJECT PLACEMENT
SCHEME FOR UNDERGRADUATES (MIPPS)
Chemical Engineering

The objective of this program, “MIPPS’, isto provide opportunities
for top students (First Class Honours potential), to spend 6 months
inindustry undertaking high-level investigative projectsduring their
final year of studies. No subjects are taken in the first semester of
thefinal year. Topicsotherwise missed in process design simulation,
risk management and hazard analysis, and project management are
covered by case studies, which can often be based on available
company in-house courses or technical activities.

Students work full timein industry, from mid January to early July,
at the sponsor’s premises, so that thisreally is an industrial
experience, rather than a part-time position for afull-time student.
Itisinsisted that the project must be the company’s, and that it is
aways under the company’sfinal control. The sponsor appointsthe
project supervisor, who must have the authority to make and enact
project decisions. Although not an essential requirement, projects
which tap into the research and applications expertise within the
Department are preferred. Companies nominate two to four projects,
so as to allow the Department to comment on the nature and extent



of support which it can provide as detailed below. Final project
selection and specification involves quite some discussion, and is
then finalised by mutual agreement.

A key feature of the scheme is that the Department participates
extensively through sharing supervisory responsibilities, by
appointing an academic as associate supervisor. The associate
supervisor supportsthe studentsin their first significant investigative
task (finding resources, handling information, setting directions, ...);
supports the projects by contributing to the direction and
methodology; and monitoring project progress.

Students are invited to apply and are selected based on academic
and personal qualities demonstrated during the first three years of
their studies. Company representatives are invited to participate in
the overall selection procedure. Companies do not select students,
but where feasible, the Department triesto match studentsto sponsors
and projects, based on students’ preferences and on the knowledge
gained by the Department.

The MIPPS stipend for the present at $11,500 tax freeto the student.
Total cost to the sponsor is currently $19,000 - $21,000, depending
on the extent of other support by the sponsor to the Department,
such as Foundation membership.

Soonsors:

The sponsors for 2005 are Alstom Power, BHP Billiton Tecnology,
BOC, Caltex Refineries, DuPont Australia, Intec Ltd, Sydney Water
Corporation, Visy Pulp Paper, WMC.

Student facilities and societies

Notice boards

Faculty notice boards, onefor First year courses and one for Second
year courses, located outside the Student Enquiry Office, second
level, Faculty Building. Each of the Engineering departments has a
notice board for Third and Fourth year students.

Notice boards are also in the various Science departments, and
information concerning the courses given by those departmentswill
be posted on these boards.

Details of classlists, timetable variations, examination times and
other information relating to courses of study will be posted on the
relevant notice boards. Students are expected to inspect the notice
boards at frequent intervals.

Notices referring to cadetships, scholarships, vacation employment
and career opportunities and other matters of this nature are also
displayed on the notice boards in and around the Student Enquiry
Office, 2nd level, Engineering Faculty Building.

TheEngineering Library

The Engineering Library ispart of the University of Sydney Library
and supports the Engineering Faculty. It islocated on the ground
floor of the PNR Building. The Library has alarge collection of
Engineering serials (many of which are available electronically),
research material such as books, conferences and microfiche
collections and multiple copies of Undergraduate Engineering
material. Thelibrary’s catal ogue, databases, internet resource guides
and electronic collections are available via the web
(http://www.library.usyd.edu.au).

Thelibrary offerselectronic database classes and personal assistance
with research needs. The librarians are involved in an extensive
Information skills program within the Faculty undertaking classes
for al Engineering courses during the semester.

Books may be borrowed by Undergraduate students for two weeks
with renewals availableif theitem is not placed on hold for another
borrower. Postgraduates and academics are entitled to a two month
loan period with renewals available if the item is not required by
another borrower. Journals are not borrowabl e but photocopying
facilities are available for print journals and many journals are
available in electronic format.
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Printing facilities are available in the library and remote accessis
available viathe internet. High demand material isalso put into a
Reserve collection for two hour loan during the day and overnight
loan.

The Engineering Library opens from 8.30 am to 7 pm on Monday
and Thursday and 8.30 am to 6 pm Tuesday, Wednesday and Friday
during semester. Vacation hoursare 9 amto 5 pm Monday to Friday.

Summer School

Most faculties at the University offer units of study from degree
programs during January/February. Asthe University uses all of its
HECS quotain first and second semester, these units are full fee-
paying and entirely voluntary. However, Summer School unitsenable
studentsto accel erate their degree progress, make up for afailed unit
or fitin aunit which otherwise would not suit their timetables. New
students may also gain ahead start by completing requisite subjects
before they commence their degrees. Units start on 2nd January and
run for up to six weeks (followed by an examination week). Notice
of the Units available is contained in the various faculty Handbooks
and isusually circulated to students with their results notices.

Engineering associations
SUCES

The Sydney University Chemical Engineering Society (SUCES) is
abody representing the g