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Semester and Vacation Dates 1998

Semester Day 1998
March Semester lectures begin Monday 2 March
Easter recess

Last day of lectures Thursday 9 April
Lectures resume Monday 20 April

Study vacation

1 week beginning Monday 15 June
Examinations commence Monday 22 June

July Semester lectures begin Monday 27 July
Mid-semester recess

Last day of lectures Friday 25 September
Lectures resume Tuesday 5 October

Study vacation
1 week beginning Monday 9 November

Examinations commence Monday 16 November
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1. Message from the Dean

Welcome to the Faculty of Engineering of the University of Sydney, which is also known as the P.N. Russell School of Engineering in com-
memoration of its industrialist benefactor, Sir Peter Russell. Over the past one hundred and ten years about ten thousand students have preceded
you along the path you have chosen to follow towards professional engineering.

An aim of this faculty is to provide the best possible education for its students, both undergraduate and postgraduate. Undergraduate teaching
is one of the highest expressions of education; for us, undergraduate teaching is a great social responsibility as well as an opportunity to
produce engineers of the future who are both technically competent and socially aware. We produce engineers who will be Australia's future
industrial leaders.

In whichever of the five engineering branches you may choose to enrol, you will find that the engineer is concerned with applying scientific
knowledge and exercising social skills. To do so with competence and assurance, we believe he or she should have a strong basis in science.
Consequently, during the first two years of your course this scientific basis is laid down. This vital foundation, the soundness of which is the
hallmark of the Peter Nicol Russell School, provides you with the ability you will depend on during your future professional career to appreciate
the significance of new and developing technologies, and to work with them.

The engineer must operate in the real world of economic forces and social priorities. Engineering is a creative occupation: based on science
applied with art and skill, and with the economic and social dimensions added. Our graduates develop the skills to thrive in the real world, with
concern for and the knowledge required to deal with the important environmental issues of today.

You may have chosen to take engineering because you enjoy proficiency at mathematics and in the sciences, disciplines you probably find
interesting and challenging. You perhaps have a liking for solving problems and making things. These are all characteristics of the engineer.
Engineering is about meeting people too, and managing. Many engineers travel extensively; they tend to have high starting salaries and high
career mobility; and they are greatly needed by the nation.

The course in engineering includes more classes and laboratory hours than most. It calls for steady and concentrated effort. Above all it is
stimulating and exciting. Engineering students are a cohesive group who work and play hard, win more than their share of sporting trophies, and
have a reputation for flair and initiative. This too, is the essence of engineering. I congratulate you for joining us and I wish you well in your
university life and professional career.

S Capee

Professor Judy Raper

Dean



2. Guide to Departments in the Faculty

The Faculty of Engineering
Faculty Building J13

The University of Sydney

NSW 2006 Australia

Telephone + 61 (02) 9351 2534

Facsimile + 61 (02) 9351 4654

E-mail a.brancato@eng.usyd.edu.au

URL http://www.eng.usyd.edu.au

Dean
Professor Judy A Raper, BE PhD U.N.S. W. CPEng, HChemE FIEAust

Pro Dean
Professor John Robert Booker, AO, BSc PhD DEng, FAA

Associate Dean (Postgraduate and Research)
Associate Professor Kenny C S Kwok, BE PhD Monash, FIEAust

Associate Dean (Undergraduate)
Associate Professor Geoff W Barton BE PhD

Secretary to the Faculty and Finance Officer

Mr Michael Whitley, BA Hons East Anglia MCom U.N.S.W., ASA
CIA FCIS

Student Administration  Staff

Postgraduate Adviser — Ms Josephine Harty, BA Macq.

Undergraduate Adviser — Mrs Anna Maria Brancato

Executive Assistant to the Dean
Ms Evangeline Chow, BA DipEd

Executive Officer, Engineering Advancement Office

Mr Jeremy M. Steele, BA Keele

Marketing Manager

Mr Eric van Wijk, BSc ANU GradDipEd GradDipAppEcon UCan

Chancellor's Industry Scholarships in Engineering

Executive Officer: Ms Lee Glasson, BA DipEd

Computer Engineer

Mr Kevin R. Rosolen, MSc Macgq.

Database = Administrator/Manager

Mrs LilaYassini, BSc Tehran GradDipMetallurgy W'gong MCompSc
W'gong

Professional Officer Grade 11

Didier Debuf, BE UN.S.W.

Industry Liason

Dr Maurice Barton, BSc Hons Brighton C.O.T. MSc Oxon PhD Aston,
FAIM

Faculty Librarian

Mrs Joan Morrison, BA MSLS Case Western Reserve

The branches of engineering

Aeronautical Engineering

Telephone +61 (02) 9351 2338
Facsimile +61 (02) 93514841

E-mail office@aero.usyd.edu.au

URL http://www.aero.usyd.edu.au

Head Professor Grant P. Steven
Administrative Officer Ms Yvonne Witting

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

Acronautical engineers find a use for their skills in research, airline
maintenance and operations, acrospace design and manufacturing, in
both civil and military environments. There is also good demand for
graduates with aeronautical skills outside the aerospace sector.

The department offers a four-year undergraduate programme leading
to a Bachelor of Engineering (Aeronautical) degree. There is also the
offer of a five-year combined degree with Science, Commerce or Arts.

The Department's teaching policy if to use a combination of lectures,
tutorials, laboratory, projects and industrial work experience to provide
a broad range of stimuli that will impart the knowledge and art of
Aeronautical Engineering.

In the junior year, students study basic mathematics and all of the
basic sciences including computer and aerospace science.

The intermediate year sees the strengthening of these concepts and
also the introduction of aeronautical engineering courses such as flight
mechanics and dynamics.

The senior year is the most important year of the programme, as the
fundamentals of flight mechanics and dynamics, aircraft materials and
structures, aerodynamics and aircraft design are presented.

In the senior advanced year, more advanced study is undertaken in
flight dynamics and control, aerodynamics, aircraft structures, aircraft
design and propulsion. A significant proportion of the year is devoted
to a thesis project where each student undertakes in-depth research
into a theoretical or practical project in aeronautics with the aid of a
supervisor.

The four-year programme is regularly reviewed and is accredited by
the Institution of Engineers, Australia. Our honours graduates who are
interested in research take positions at recognised international
universities, such as MIT, Oxford, Stanford and Imperial College.

The relatively small class sizes in the final two years make for an
informal and friendly atmosphere. A student branch of the American
Institute of Aeronautics and Astronautics (AIAA) operates in the De-
partment, which together with the Royal Aeronautical Society, caters
to the professional needs of the students. Our student society
WINDSOC operates a varied social programme.
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Chemical Engineering
Telephone +61 (02) 9351 3002
Facsimile +61 (02) 9351 2854

E-mail haynes@chem.eng.usyd.edu.au

Head Professor Brian S. Haynes
Administrative Officer Mrs Sue Hollingsworth
URL http://www.chem.eng.usyd.edu.au

Chemical engineering is concerned with industrial processes in which
material in bulk undergoes changes in its physical or chemical nature.
Chemical engineers design, construct, operate and manage these processes
and in this they are guided by economic and environmental considerations.

Industries employing chemical engineers are generally referred to as
the process industries: examples of these are the large complexes at
Botany in New South Wales and Altona in Victoria, and the petroleum
refineries in all mainland States; other examples are the minerals
processing industries that 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., as well as general processing industries producing paper,
cement, plastics, paints, glass, pharmaceuticals, alcohol and foodstuffs.
Allied process operations are those involving waste disposal, pollution
abatement, power production and nuclear technology.

Chemical engineering studies are based on chemistry, mathematics
and physics and the first two are taken to some depth. The chemical
engineer must learn something of the language and principles of
mechanical, electrical, and civil engineering, and of administration,
and industrial relations.

Each student completes a common core of courses, fundamental to the
study of chemical engineering, and also takes a number of elective
courses, chosen according to his or her particular field of interest from
course options listed later. Three of these introduce students to some
important industries in the process field.

Minerals Engineering. For students who are interested in gaining some
familiarity with the minerals processing industries.

Biochemical Engineering. For those interested in biochemicalmethods
of pollution control or in any of the biochemical industries such as
pharmaceuticals, fermentation or food and dairy processing.

Reservoir Engineering. These courses deal with the properties and
behaviour of petroleum and natural gas reservoirs, and the strategies
used in their development.

Regardless of the option chosen, the graduate will be a fully qualified
chemical engineer, well prepared for a career in any of the process industries.

The Department has a number of active exchange programmes with
leading Departments overseas. The exchanges, with the Royal Institute
of Technology, Stockholm, and the Ecole Nationale Superieure
D'Ingenieurs de Genie Chimique in Toulouse, see five or six of our
final year students completing their degrees at one of these Institutions
each year, with similar numbers of their students finishing their courses
in Sydney. There is also an exchange programme with lowa State
University which allows one or two of our students to spend their third
year there. Each of these exchange schemes includes Industrial Expe-
rience in the host country. Some financial assistance is available to
approved students.

The majority of chemical engineering graduates enter industry, taking
up positions in plant operation, supervision, and eventually
management. Others will be engaged in plant design, construction,
and commissioning work either for a large process company or one of
the specialist construction firms.

There is also scope for research and development work with industry
or government organisations.

Chemical engineers are also recruited by many of the larger compa-
nies for technical service and sales. Graduates may also be able to

obtain positions overseas either directly or through Australian compa-
nies with overseas associations.

Civil Engineering
Telephone +61 (02) 9351 2136
Facsimile +61 (02) 9351 3343
E-mail T.Blair@civil.usyd.edu.au
URL http://www.civil.usyd.edu.au
Head Professor John Philip Carter
Executive Assistant to Head of School
Ms Tmne Blair, BA UN.S.W.

The title Civil Engineer is given to one who invents, contrives,
designs and constructs for the benefit of the community. Civil
engineering covers a wide range including the conception, design,
construction and maintenance of those more permanent structures
and services such as roads, railways, bridges, buildings, tunnels,
airfields, water supply and sewerage systems, dams, pipelines, river
improvements, harbours and irrigation systems. In the broader sense
civil engineers are charged with the task of producing structures and
systems that give the greatest amenity for the funds expended. They
have therefore to optimise their schemes in terms of technological
performance, impact upon the environment and the financial
resources available.

Civil engineers find employment: in government authorities whose
concern is the design, construction and maintenance of public services;
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.

In the junior and intermediate years of the course, the student is given
a grounding in mathematics and the sciences with an introduction to
structural theory, design, construction, and the properties of materials.

In the senior year, basic courses are givenin structures, soil mechanics,
surveying, hydraulics, structural design, construction, materials and
practice of civil engineering.

In the senior advanced year, the basic courses of the senior year are
continued with an additional course which requires the preparation of
a thesis. Honours degree students must select courses at honours level
from subjects such as: structures, soil mechanics, surveying, fluids,
materials and steel and concrete structures. At honours level a more
extensive thesis is required. A major segment of final year studies for
pass degree students are options in structures, fluid mechanics,
engineering management and geomechanics.

As civil engineering is a practical profession, attention is given to this
aspect throughout the course. Full use is made of the laboratories with
students carrying out experiments to obtain a better understanding of
behaviour under practical conditions. There is extensive use of
computers in design and other exercises. During the vacation between
the senior and senior advanced years, every student must obtain
practical experience in a civil engineering field and must submit a
satisfactory report on this experience. During the senior advanced year,
students attend a two-week camp for practical surveying experience
and to apply surveying methods to a project. Seminars are also held
and visits to works in progress are made as opportunities arise. Stu-
dents are encouraged to take a close interest in current research and
investigations.

Quality Assurance: For most subjects originating in the Department
of Civil Engineering, independent Quality Assurance Auditors have
been appointed. These auditors have no direct teaching involvement
with the subjects for which they act and are responsible for maintain-
ing an overview of each of these subjects through to the monitoring of
results. As the auditors are changed more frequently than subject con-
tent, the names of current auditors, together with those of staff respon-
sible for coordinating and running the subjects, are available from the
Department's Office.
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Electrical, Telecommunications and Computer
Engineering

Telephone +61 (02)9351 3229
Fax +61(02)93513847

E-mail ug.enquiry@ee.usyd.edu.au
URL http://www.ee.usyd.edu.au
Head Professor David J. Hill
Administrative Officer. .. ..

The Department of Electrical Engineering offers students the oppor-
tunity to study engineering in an exciting, innovative and relevant en-
vironment. The field of Electrical, Telecommunications and Computer
Engineering is one in which there has been a history of constant im-
provements, developments and innovations in existing technologies,
coupled with the evolution of new technologies. The Department is
closely linked to the engineering industry and the units of study are of
a quality to ensure that our graduates are prepared for a changing pro-
fession as we approach and pass the year 2000.

The three degree courses offered by the Department of Electrical
Engineering - Electrical Engineering, Telecommunications Engineering
and Computer Engineering - are four year programs (for both Pass
and Honours). They can, however, be taken as five year double degree
programs with Arts, Science or Commerce. Students are also able to
participate in exchange programs with universities in Sweden and the
USA as part of their degree program.

The degree courses include 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 iri industry, including a three months practical training
in industry at the end of third year.

The Electrical Engineering degree 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 take a broad selection
in several areas.

The Telecommunications Engineering degree offers specialisation in
the third and fourth years in the subjects electronics and optics,
computer systems, electromagnetics, signal and communication
systems and telecommunications software. Extensive problem-solving
computer based projects, and aspects of modern workplace
management, are features of the program.

The Computer Engineering degree has a greater emphasis on computer
science but the core program in the first two years is almost the same
as the other two degrees. This degree specialises in the third and fourth
years in advanced computer systems, computer networking and
software engineering. A wide range of computer oriented electives
including artificial intelligence and integrated circuit design are
available. Features of the program include computer based tutorials,
aspects of modern workplace management principles and the
development of communication skills.

Electrical, Telecommunications and Computer engineers have a wide
choice of career opportunities. Prospective employers include
consulting engineering firms, State and local government, computer
companies, financial companies, manufacturers, builders, and research
institutions such as the CSIRO or universities. Like engineering itself,
the possibilities are almost limitless.

Mechanical and Mechatronic Engineering

Telephone +61 (02)9351 2341

Fax +61 (02) 9351 7060

E-mail hod@mech.eng.usyd.edu.au
URL http://www.mech.eng.usyd.edu.au

Head Associate Professor John Kent
Administrative Officer Ms Karen Carrier, BA
(Sports Administration) Canberra

Mechanical Engineering is a very broad branch of professional engi-
neering and mechanical engineers are found in almost every type of
engineering activity. They are involved in power generation, transpor-
tation systems for land, sea and air, pollution control, environmental
protection and, biomedical engineering. They are found in a wide range
of industries which manufacture machinery and consumer goods and
offer research and technical services.

Mechanical engineers design machinery, engines, vehicles, agricultural
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 means they are much sought
after in both commercial and industrial fields.

Students have the opportunity to complete the Bachelor of Mechanical
Engineering in one of two different strands — Mechanical or
Mechatronics.

Mechatronics combines mechanical engineering, electronics 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 systems to
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
machines, photocopiers and anti-lock car brakes, to miniaturised
substitutes for human organs and to powerful and precise computer-
controlled machine tools used in manufacturing.

The first two years of undergraduate study in mechanical and
mechatronic engineering provide students with an introduction to
engineering science, design and manufacturing methods, management,
computing and electronics, so that by the end of the intermediate year,
a broad field has been covered.

In 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,
electronics and electrical machines. Three months' practical training
in industry follows third year for all students.

The final year of mechanical and mechatronic engineering allows
students to develop the professional skills that they will need after
graduation. Emphasis is placed on using engineering science, up-to-
date technologies and professional tools to solve practical problems.
Specialisation in the final year is encouraged. Areas of specialisation
include: management, thermofluids, environmental engineering, com-
putational fluid dynamics, design, rheology, advanced materials, or-
thopaedic/biomedical engineering and mechatronics.
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Project Engineering and Management (Civil)

The degree pm gram will be offered when resources to do so become
available. As at December 1997 the following description is for infor-
mation only.

Recent years have seen the dawn of a new era in both the national and
international scene. On the one hand there is a perceptible trend to
'globalisation' of engineering and construction businesses. On the other,
engineer-constructors and project managers are required to act as fore-
runners in the export drive.

The onset of the twenty-first century will demand managers with tech-
nical skills to act as entrepreneurs. The competitive market forces in
the construction and engineering industries will require engineers and
contractors to seek alternative ways to secure business, remain viable
and experience sustained growth. This demand translates into a need
for a class of engineer who can synthesise projects, analyse their im-
pacts and act as the catalyst in their implementation.

Project engineering and management embraces the 'engineering' of
all types of projects, from conception and feasibility studies through
to construction and commissioning, albeit at the strategic level and
through multidisciplinary teamwork. The project engineer-manager is
the specialist in project processes and systems, a significant role in a
society becoming increasingly dependent on the creation and
managementof projects to solve its economic, environmental and social
problems.

The degree program responds to the need for technologically competent
people with financial, organisational and managerial skills to take the
lead in Australia's future engineering and technological projects.

The course is virtually identical to the present Civil Engineering
curriculum in the first year. In the second year, courses are introduced
in such areas as engineering economics, engineering accounting as
well as engineering construction. In the third and fourth years subjects
such as network planning, contracts formulation and administration,
human and industrial relations, operations research, cost engineering
and estimating project formulation, value engineering and risk analysis
are included.

In addition, up to 20% of all the courses taken will be electives. These
are to encourage students to follow their own interests and aspirations,
and at the same time expose them to as wide a variety of subjects as
possible in order to prepare them as team leaders and communicators.

Graduates will be able to conceptualise, analyse and plan a range of
technologies for construction and operation of engineering projects.
As agents of advanced technology the graduates will be able to
appreciate the human side of projects and processes. Their training
will give them a better understanding of individual and group behaviour,
organisational concepts, state-of-the-art planning, goal setting and other
managerial know-how. In addition, they will possess project
management skills that will encompass techniques for achieving project
goals.

Money is the life blood of industry, and engineering is a subset of
business and industrial activities. Project engineering graduates will
find it intellectually rewarding to initiate projects and/or take part in
the economic and monetary processes under which projects are created
and executed. They will appreciate the world of finance and the intricate
ways under which projects are initiated by the private and public sectors
of the economy. They will also be competent enough to conduct
economic appraisal of proposals, evaluate risks, undertake valuation
and depreciation analyses, formulate feasible plans for project funding,
and generally sell the proposal to others.

Graduates will have the capability to respond to most challenges in a
resourcefulmanner, virtually from the day of graduation. They will be
self-starters, communicators, adaptors, performers.

Employment opportunities for such a group is as diverse as the field
of project engineering and construction management itself. As an ex-
ample, the following organisations will typically find the prospective
graduate a valuable asset:

» Construction companies

* Project managers/major consulting engineers/planners

* Government and public agencies/municipalities and shires
*  Property developers/owners/major clients

* Industrial and mining corporations

* Management consultants/investment analysts

* Development and industrial banks.



3. Undergraduate Units of Study Descriptions

Information

Units of Study are subject to alteration

Arrangements for units of study, and the units themselves, including
staff allocated as stated in this or any other publication, announcement
or advice of the University are an expression of intent only and are not
to be taken as a firm offer or undertaking. The University reserves the
right to discontinue or vary such units of study, arrangements or staff
allocations at any time without notice.

On the following pages details of the units of study are provided in a
form which is convenient for reference. Every care has been taken to
ensure that the information given is complete and accurate. However,
updates are constantly ongoing and therefore variations may be made
from time to time. These will be announced by the lecturer or posted
on the relevant noticeboards. It is the responsibility of students, by
attendance at lectures and frequent inspection of the noticeboards, to
ensure that they have the latest information on any unit of study.

Textbooks

Changes sometimes occur in the selection of prescribed textbooks, or
reference books, owing to supply difficulties, or the publication of
new and more suitable works. Such changes will be announced by
lecturers and it is prudent to check with the relevant lecturer before
buying the books you expect to need.

Elective units of study in other faculties

There is provision for students to apply to the Faculty of Engineering
for special permission to take any other units of study which are
available in other degree programs towards their BE degrees (e g.
Computer Science 3, Economics 2, etc.). Any unit of study which is
not listed in the Tables of Units of Study or in the list of recommended
elective units of study in this handbook is referred to as a non-listed'
unit of study by the Faculty.

If you have a strong interest in taking a particular 'non-listed' unit of
study, you should consult the relevant faculty handbook for details
about it. You will also need to check whether or not there is a quota for
this unit of study or any special assumed knowledge/prerequisite. You
will also need to ensure that the unit of study creates no timetable
clash with Engineering requirements.

If you decide that you wish to enrol in a 'non-listed" unit of study, you
will need to apply for special permission to do so. Please ask to see the
Chair of the Committee for Undergraduate Studies or the Faculty's
Undergraduate Coordinator at enrolment time for application
procedure.

Unit of Study Numbering System

The units of study available for the degree are designated Junior (First
Year), Intermediate (Second Year), Senior (Third Year), Senior
Advanced or Honours (Fourth Year). These names indicate the year of
attendance in which the unit of study becomes available to you if you
are making normal progress.

Unit of study numbers

Each unit of study has a unique code and number, comprising 4 letters
followed by 4 numbers (EXAMPLE: MECH 2200). Each unit of study
also has a unique and much longer numerical code allocated to it by
the University for administrative purposes, however for the majority
of student requirements (eg enrolment) this will not be necessary.

The first 4 letters (eg MECH, AERO) indicate the Department which
teaches the unit of study. The first number of the set of 4 numbers
following indicates the year of study.

EXAMPLE: MECH 2200

This is a unit of study taught by the Department of Mechanical and
Mechatronic Engineering and is normally offered to Second Year
(Intermediate) students.

Units of Study offered by other
Faculties

Some units of study are offered by other Faculties (for example, Maths,
Physics and Chemistry are offered by the Faculty of Science). Refer to
the relevant degree table for a listing of all units (including prerequisite
and corequisite information), and to the respective handbook for full
unit description.

Aeronautical Engineering

AERO 1600 Workshop Technology

4 credit points
May not be counted with/Additional Information: MECH 1600
When Offered: March Semester
Classes: (1 lec, one 3hr lab)Avk
Assessment: Assignments, practical work

Junior core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the fundamentals
of vehicle manufacture, construction, servicing and repair. Students
will develop skills working with machine tools and hand tools.

Syllabus summary: 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, stress relief.

Fasteners - Types of fasteners for aircraft, riveted, bolted, bonded,
locking of fasteners.

Maintenance - Requirements for various aircraft components, engine
overhaul, component life, lubrication, patches and repairs, serviceability
of components.

Textbooks:

Library classification: 671

Reference book: Cutler Understanding Aircraft Structures (BSP
Professional, 1988)

AERO 1900 Introductory Aeronautics

4 credit points
Classes: (2 lec, one 2hr tutAab) Avk
Assessment: Exam (50%), assignments (50%)

Junior core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the role of
aeronautical engineers within industry along with the overlying
fundamentals of aerospace vehicle design, analysis performance and
operation. Students will develop skills in working in groups,
communication and presentation of information, solving aeronautical
based problems



Syllabus summary: Classification of aircraft, fixed wing, rotary wing,
aerostats, surface effect vehicles, rockets. Glossary ofterms for aircraft
and their components. Brief introduction to aerodynamics, aircraft
performance, dynamics of flight, airframe structures, materials and
propulsion systems. The operating characteristics of modern aircraft,
their uses and limitations. Modern developments in aviation. Future
trends, aerospace planes, super-widebody aircraft, orbital vehicles.

Textbooks:
Reference books:

Jane's All the World's Aircraft (Annual)
Stinton The Anatomy of the Aeroplane (Collins, 1985)

AERO 2200 Introductory Aerodynamics

4 credit points

Prerequisite: 12 Credit Points of Junior Math

May not be counted with/Additional Information: MECH 2200,
MECH2201, MECH 2500

When Offered: July semester

Classes: (1 lec, one 3hr lab)/wk

Assessment: assignments, practical work.

Intermediate core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the fundamentals
of fluid dynamics and its application to aircraft and related components.
Students will develop a competency in tackling fluid flow problems
and producing solutions for engineering applications.

Syllabus summary: Properties of fluids and gases; measurement and
prediction of gas properties and behaviour; temperature, density,
pressure, viscosity, speed of sound. Perfect gas laws. Definition of
Newtonian fluid, non-Newtonian fluid, continuum and rarefied flows.

Fluid behaviour, governing equations, controlling non-dimensional
parameters, Reynolds number, Mach number, Froude number, Weber
number, Knudsen number.

Fluid statics. Governing hydrostatic equation; buoyancy; stability of
floating bodies. Pressure measuring devices; barometers; manometers.
Properties of the Earth's atmosphere.

Fluid dynamics. Governing conservation of mass, momentum and
energy equations; continuity, Bernoulli and Euler equations.
Applications in flow rate and velocity measuring devices; venturi; pitot-
static tube; orifice plate. Velocity potential equation for flow modelling;
internal and external flows; prediction of surface pressure distribution;
production of forces by fluid; vorticity and circulation. Definition of
non-dimensional force coefficients; lift, drag and pitching moment
coefficients.

Introduction to viscosity and compressibility effects. Boundary layer
flows; laminar and turbulent layers; skin friction coefficient; flow
separation; pressure and friction drag. Supersonic flow; production of
shock waves; normal and oblique shocks; shock wave tables.
Textbooks:

Reference books:

Streeter and Wylie Fluid Mechanics (McGraw-Hill 1981)

Houghton and Brock Aerodynamics for Engineering Students (Edward
Arnold, 1988)

Ower and Pankhurst The Measurement of Airflow (Pergamon, 1977)

AERO 2300 Mechanics of Solids 1

4 credit points
Prerequisite: MATH 101F, MATH 102S
When Offered: July semester
Classes: (1 lec, one 3hr lab)Avk
Assessment: 2hrexam and course assignments

Intermediate core course for the degree in Aeronautical and Mechanical
Engineering.

Intermediate elective course for the degree in Mechatronic and
Chemical Engineering.

Objectives/Outcomes: To develop an understanding of the fundamentals
of structural analysis and its application to the general field of
engineering. Students will develop the ability to tackle typical structural
problems and produce solutions for applications in aeronautical,
mechanical and mining engineering.

Syllabus summary: Concepts of equilibrium, compatibility, stress and
strain; study of internal stress systems due to tension, bending, torsion
and shear; statically determinate and indeterminate structural elements;
concepts of energy methods, displacement analysis; simple buckling.
Problem based applications in aerospace, mechanical, mining
engineering.

Textbooks:

Fenner Mechanics of Solids (Blackwell Scientific Publication, 1989)

Library classification: 620.11

AERO 2500 Introductory Flight Mechanics and
Performance

4 credit points
Prerequisite: MATH 101F, 102S
Wlien Offered: March semester
Classes: (3 lec, one lhr tutA.ab)/wk
Assessment: 2hr exam, assignments

Intermediate core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of the concepts of
the mechanics of flight including fundamentals of aircraft performance,
stability and control. Students will learn the basic concepts and be
introduced to the mathematical tools used for prediction of aircraft
flight mechanics.

Syllabus summary: Introduction to aircraft performance. General
performance; steady level flight; balance of forces; take-off; climb;
cruise; landing performance. Range calculations. Manoeuvre
performance.

Origin of symmetric forces and moments. Static and manoeuvring
longitudinal stability, equilibrium and control of rigid aircraft.
Aerodynamic load effects of wings, stabilisers, fuselages and
powerplants. Trailing edge acrodynamic controls.

Trimmed equilibrium condition; effects on performance and static
stability of trim. Static margin. Effect on static stability of free and
reversible controls.

Textbooks:

Reference books:

McCormick Aerodynamics, ,Aeronautics and Flight Mechanics (Wiley,
1979)

Hale Aircraft Performance, Selection and Design (Wiley, 1987)
Etkin Dynamics of Atmospheric Flight (Wiley, 1972)

Roskam Airplane Flight Dynamics and Automatic Flight Controls
(RoskamA&EC, 1979)

Nelson Flight Stability and Automatic Control (McGraw-Hill, 1989)

AERO 2800 Aeronautical Engineering Computing

4 credit points
When Offered: July Semester
Classes: (1 lec, one 3hr lab)Avk
Assessment: 2hr exam (50%), assignments(50%)

Intermediate core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the use of the
computer as a tool for solution of problems in the field of acronautical
engineering. Students will develop skills in applying computer software
algorithms to problems in this field. Students will learn the usefulness
and applicability of many currently available software packages.



Syllabus summary: Application of numerical solution techniques to
solve problems in engineering. Matrix formats; sparsity; bandwidth;
symmetry. Matrix manipulation; multiplication; inversion; reduction.
Solution of linear simultaneous equations. Calculation of Eigenvalues
and Eigenvectors. Discrete Fourier transforms. Procedures for iteration;
numerical integration and differentiation.

The storage of data in efficient file or memory structures. Data retrieval;
sorting; collation; statistical analysis. The generation and use of random
numbers.

Use and evaluation of software packages. Wordprocessors; databases;
spreadsheets; mathematical symbolic manipulation; CAD/CAM; graph
plotting; engineering analysis. Definitions for user-friendly interfaces;
GUTI's; data format requirements.

Use of the Internet as an aeronautical research tool; email; WWW;
network etiquette.

Textbooks:

Reference books:

Press et al Numerical Recipes, the Art of Scientific Computing
(Cambridge Press, 1986)

The Student Edition of MATLAB (Prentice-Hall, 1992)

AERO 3200 Aerodynamics 1

4.0 credit points
Prerequisite: AERO 2200
Wilien Offered: March semester
Classes: (3 lec, one lhr tut/lab)Avk
Assessment: 2hr exam(75%), assignments/lab reports(25%,)

Senior core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of the fundamental
equations governing acrodynamics and their application to aeronautical
problems. Students will gain skills in problem solving in area of fluid
mechanics.

Syllabus summary: Basic equations governing aerodynamics;
continuity; conservation of mass and momentum; Bernoulli, Euler and
Navier-Stokes equations. Application to fluid mechanics; forces on
objects in a moving fluid; pressure distribution; effects of Reynolds
and Mach number. Vorticity, circulation and the production of lift;
Kutta-Joukowski Law. Modelling of solid bodies in potential flow;
solutions for two and three dimensional shapes; Biot-Savart Law.
Aerodynamic loading on aerofoil sections, wings, fuselages and other
aircraft components. Effects on aircraft performance. Performance
optimisation using

energy methods; excess power and specific energy calculations.
Textbooks:

Reference books:

McCormick Aerodynamics,, Aeronautics and Flight Mechanics (Wiley,
1979)

Streeter and Wylie Fluid Mechanics (McGraw-Hill 1981)

Bertin and Smith Aerodynamics for Engineers (Prentice Hall 1979)
Dommasch Airplane Aerodynamics (Pitman)

Houghton and Brock Aerodynamics for Engineering Students (Edward
Arnold)

Abbott and Von Doenhoff Theory of Wing Sections (Dover 1959)

AERO 3250 Aerodynamics 2

4 credit points
Prerequisite: AERO 2200
When Offered: July semester
Classes: (3 lec, one lhr tutAab)Avk
Assessment: 2hr exam(75%), assignments/lab reports(25%,)

Senior core course for the degree in Aeronautical Engineering

Obj ectives/Outcomes: To develop an understanding of the fundamental
equations governing acrodynamics and their application to aeronautical
problems. Students will gain skills in problem solving in area of wing
theory, boundary layers and gas dynamics.

Syllabus summary: Basic gas dynamics; steady one-dimensional flow
including friction and heat transfer; shock waves. Introduction to steady
two-dimensional supersonic flow.

Viscous effects; introduction to boundary layer theory; heat transfer
and skin friction. Prediction of aerodynamic drag.

Classical two-dimensional aerofoil theories; Joukowskimapping; thin
aerofoil theory. Classical three-dimensional wing theory; lifting-line;
lifting surface theory. Calculation and use of aerodynamic derivatives;
aerodynamics of control surfaces.

Textbooks:

Reference books:

McCormickAerodynamics, Aeronautics and Flight Mechanics (Wiley,
1979)

Bertin and Smith Aerodynamics for Engineers (Prentice Hall 1979)
Dommasch Airplane Aerodynamics (Pitman)

Houghton and Brock Aerodynamics for Engineering Students (Edward
Arnold)

Liepmann and Roshko Elements of Gas Dynamics (Wiley 1957)
Schlichting Boundary Layer Theory (McGraw Hill, 1960)

AERO 3300 Aircraft Structures 1

4 credit points

Prerequisite: AERO 2300

When Offered: March semester

Classes: (3 lec, one lhr tut/lab)/wk
Assessment: 2hrexam, assignmentsAab reports

Senior core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the fundamentals
of structural strength estimation. Students will gain skills in problem
solving in the area of aircraft structural analysis.

Syllabus summary: Solid mechanics; stress and strain; linear elasticity;
strain energy. Plane stress systems. Elastic vibration and buckling.

Structural analysis; airframe structures. Loads and reactions in
airframes. Analysis of multi-cell box beams and tubes. Analysis of
rings.

Textbooks:
Reference books:

Timoshenko Strength of Materials, Part I and II (Van Nostrand)
Langtiaar Energy methods in Applied Mechanics (Wiley)

Bruhn Analysis and Design of Flight Vehicle Structures (Tri-State
Offset)

Megson Aircraft Structures for Engineering Students (Edward Arnold,
1972)

Library Classification:
620.11, 628.13, 629.13, 630.1



AERO 3350 Aircraft Structures 2

4 credit points

Prerequisite: AERO 2300

WJien Offered: July semester

Classes: (3 lec, one lhr tut/lab)Avk
Assessment: 2hr exam, assignmentsAab reports

Senior core course for the degree in Aeronautical Engineering
Objectives/Outcomes: b develop an understanding of the fundamentals
of structural strength estimation. Students will gain skills in problem
solving in the area of aircraft structural analysis.

Syllabus summary: Solid mechanics; thermal stresses and plasticity;
applications in plane stress systems.

Structural analysis; elementary analysis of plates and stiffened panels
and shells. Analysis of complex frameworks; introduction to
displacement methods of analysis.

Textbooks:

Reference books:

Drucker Introduction to the Mechanics of Deformable Bodies
(McGraw-Hill)

Bruhn Analysis and Design of Flight Vehicle Structures (Tri-State
Offset)

Library Classification:

620.11, 629.13, 630.1

AERO 3400 Aircra ft Design 1

4 credit points

Prerequisite: MECH 2400

Wilien Offered: March semester

Classes: (1 lec, one 3hr tut)Avk

Assessment: exam, tut assignments, major and minor design projects.

Senior core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of the procedures
for design. Students will gain skills in designing aircraft components.
Syllabus summary: Introduction to design; the process of aircraft
design; safety and its implications; component design; structural
analysis.

Textbooks:

Reference books:

Svennson Introduction to Engineering Design (UNSW Press,1981)

Bruhn Analysis and Design of Flight Vehicle Structures (Tri-State
Offset)

AERO 3450 Aircraft Design 2

4 credit points
Prerequisite: MECH 2400
WlJien Offered: July semester
Classes: (1 lec, one 3hr tut)Avk
Assessment: Exam, tut assignments, major and minor design projects.

Senior core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the procedures
for design. Students will gain skills in designing aircraft components.
Syllabus summary: Optimisation; design for manufacture; joints and
fasteners; vibration; fatigue; human factors, the art of design; social
responsibilities.

Textbooks:

Reference books:

Svennson Introduction to Engineering Design (UNSW Press,1981)

Bruhn Analysis and Design of Flight Vehicle Structures (Tri-State
Offset)

AERO 3500 Flight Mechanics 1

4 credit points
Prerequisite: AERO 2500
Classes: (3 lec, one lhr tutAab)Avk
Assessment: exam, assignments.

Senior core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of dynamic
behaviour of aircraft in flight. Students will gain skills in problem
solving in the area of flight vehicle motion.

Syllabus summary: Axis systems for the description of aircraft motion.
Axis transformations. The general equations of flight vehicle motion.
State-Space forms of the longitudinal and lateral-directional equations
of aircraft motion. Nonlinear differential equations. Trim and
perturbation equations. Linearisation about trim conditions. Linearised
equations of longitudinal and lateral-directional motion.

Laplace transforms and their application o aeronautical dynamic system
analysis. Eigenvalues and eigenvectors and their relation to the stability
and behaviour of aeronautical systems.

Static lateral-directional equilibrium and stability. Introduction to
lateral-directional control.

Linear approximation of aerodynamic derivatives and the influence of
aircraft components on stability derivatives.

Longitudinal and lateral-directional dynamic stability. Frequency
domain dynamic stability analysis. Time domain analysis and solutions
for the flight path of a rigid body aircraft; response to control inputs.
Textbooks:

Reference books:

Etkin Dynamics of Atmospheric Flight (Wiley, 1972)

Roskam Airplane Flight Dynamics and Automatic Flight Controls
(RoskamA&EC, 1979)

Nelson Flight Stability and Automatic Control (McGraw-Hill, 1989)

AERO 3501 Flying Operations

2 credit points
Prerequisite: AERO 2500, AERO 2200
Classes: Part-week course held mid-semester vacation
Assessment: [attendance]

Senior elective course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop a hands on feel of the dynamic
behaviour of aircraft in flight. Students will gain skills in flying,
navigation and aircraft operating procedures.

Syllabus summary: Flying instruction covering: level flight; turns; stall;
take-off; landing; circuits; night flying; navigation, both visual and
using instruments; emergency procedures and safety.

AERO 3550 Flight Mechanics 1

4 credit points
Prerequisite: AERO 2500
When Offered: July Semester
Classes: 4 lecturesAvkwith associated tutorials
Assessment: Written exam at end of sent and course assignments

Senior core course for the degree in Aeronautical Engineering.

Syllabus summary: Axis systems for the description of aircraftmotion.
Axis transformations. The general equations of flight vehicle motion.

State-space forms of the longitudinal and lateral-directional equations
of aircraft motion. Nonlinear differential equations. Trim and
perturbation equations. Linearisation about trim conditions. Linearised
equations of longitudinal and lateral-directional motion.

Laplace transforms and their application to aeronautical dynamic
system analysis. Eigenvalues and eigenvectors and their relation to the
stability and behaviour of aeronautical systems.
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Static lateral-directional equilibrium and stability. Introduction to
lateral-directional control.

Linear approximation of aerodynamic derivatives and the influence of
aircraft components on stability derivatives.

Longitudinal and lateral-directional dynamic stability. Frequency
domain dynamic stability analysis. Time domain analysis and solutions
for the flight path of a rigid-body aircraft; response to control inputs.

Textbooks:
Reference books:

Nelson Flight Stability and Automatic Control (McGraw-Hill, 1989)
Etkin Dynamics of Atmospheric Flight (Wiley, 1972)

Roskem Airplane Flight Dynamics and Automatic Flight Controls
(RoskamA&EC, 1979)

AERO 3600 Aviation Technology

4 credit points

Classes: (one 2hr lec, one 2hr tut/l.ab)/wk
Assessment: exam(50%), assignments(50%).

Senior elective course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the background
processes that are required for the design, manufacture and operation
of aircraft. Students will gain skills in aerospace component
manufacture, design, testing and operation.

Syllabus summary: Survey of current practice in aviation measurement
and instrumentation. Introduction to pressure, force, velocity and
displacement transducers; accelerometers; anemometers; temperature
sensors and strain gauges. Use of computer data acquisition systems;
signal processing; filtering; A/D conversion. Digital data formats;
storage requirements and accuracy limitations. Signalpostprocessing;
mean ; standard deviation; analysis using FFT's; random decrement.
Calibration of sensors.

Manufacturing processes; automated machining; techniques for
manufacture of non-metal components; manufacture using composite
materials; properties of sealants and adhesives. Fasteners. Introduction
to CAD and NC machining.

Aeronautical material and hardware standards. Civil aviation
regulations and airworthiness directives. Aircraft weight and balance
control. In-service structural integrity checking. Systems standards.

Textbooks:
Reference books:

CASA Civil Aviation Orders, parts 100 to 103.
Cutler Understanding Aircraft Structures (PSP professional, 1988)

AERO 3601 Aviation Operation and Management

3 credit points
Wilien Offered: July semester
Classes: (one 3hr lec/tut)Avk. This course is given by visiting lecturers
who are currently associated with the aerospace industry. The
availability of the course is not guaranteed each year.
Assessment: assignments.

Senior elective course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the current state
of aerospace manufacturing for the Australian aviation industry.
Students will gain skills in aerospace engineering management.
Syllabus summary: Principles and practice of aviation and airline
management. Discussion and analysis of airline operations. Flight
safety and airworthiness standards.

Textbooks:
Reference books:

To be advised by the Lecturer.
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AERO 4200 Aerodynamics 3

3 credit points
Prerequisite: AERO 3250
When Offered: March Semester
Classes: (2 lec, one lhr tut/lab)/wk
Assessment: 2hr exam(50%), assignmentsAab reports(50%)

Senior Advanced core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of modern
applications of aerodynamic theory. Students will gain skills in problem
solving using state of the art methods for air and fluid flows.

Syllabus summary: Panel method techniques for the solution of inviscid
two and three dimensional flows. Vortex lattice; doublette/vortex panel
methods. Linearised compressibility corrections. Modelling of
complete aircraft configuration.

Aerofoil section boundary layer theory; pressure gradient effects;
transition from laminar to turbulent flow; laminar separation bubbles;
stalled flow. Calculation of aerofoil drag using viscous/inviscid flow
interaction.

Investigation of aerofoil and wing behaviour in the wind tunnel.
Application of wind tunnel corrections. The effect of aspect ratio and
wing sweep. Effect on wing loading of control surfaces; fuselage;
tailplane. Estimate of downwash effects.

Steady two-dimensional supersonic flow; shock waves; normal and
oblique; method of characteristics. Two-dimensional supersonic
aerofoils. Introduction to three-dimensional effects.

Textbooks:
Reference books:

McCormick Aerodynamics, .Aeronautics and Flight Mechanics (Wiley,
1979)

Pankhurst and Holder Wind Tunnel Technique (Wiley)
Bertin and Smith Aerodynamics for Engineers (Prentice Hall 1979)
Abbott and Von Doenhoff Theory of Wing Sections (Dover 1959)

Houghton and Brock Aerodynamics for Engineering Students (Edward
Arnold)

Anderson Fundamentals of Aerodynamics (McGraw-Hill, 1986)
Thompson Compressible Fluid Dynamics (McGraw-Hill)

AERO 4201 Propulsion

4 credit points

Prerequisite: MECH 3201
When Offered: March Semester
Classes: (3 lec, one lhr tut/lab)/wk
Assessment: 2hr exam(50%), assignmentsAab reports(50%)

Senior Advanced core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the modern
techniques used for aircraft propulsion. Students will gain skills in
problem solving for aircraft propulsion systems ranging from
propellers, gas-turbine engines to rockets.

Syllabus summary: Propulsion unit requirements subsonic 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.



Textbooks:
Reference books:

McCormick Aerodynamics,, Aeronautics and Flight Mechanics (Wiley,
1979)

Glauert The Elements of Aerofoil and Airscrew Theory (C.U.P.)
Kerrebrock Aircraft Engines and Gas Turbines (MIT Press, 1977)

Archer and Salazsy Introduction to Propulsion (Prentice-Hall 1996)

AERO 4250 Aerodynamics 4

3 credit points

Prerequisite: AERO 3250

Wlien Offered: July semester

Classes: (2 lec, one lhr tutAab)Avk

Assessment: 2hr exam(25%), assignments/lab reports(75%)

Senior Advanced core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop an understanding of modern
applications of aerodynamic theory. Students will gain skills in problem
solving using state of the art methods for air and fluid flows.
Syllabus summary: Unsteady supersonic one-dimensional flow.
Hypersonic flow; real gas effects.

Introduction to the use of CFD for transonic flow.

Solution of internal and external problems in aerodynamics using finite
element methods. Direct simulation method (DSMC); rarefied flow;
near-continuum solutions.

Textbooks:
Reference books:

Bertin and Smith Aerodynamics for Engineers (Prentice Hall 1979.)
Anderson Fundamentals of Aerodynamics (McGraw-Hill, 1986)
Thompson Compressible Fluid Dynamics (McGraw-Hill)

John Gas Dynamics (Allyn and Bacon, 1984)

Bird Rarefied Gas Dynamics 2nd Ed (Oxford UP, 1995)

AERO 4290 Rotary Wing Aerodynamics

4 credit points

Prerequisite: AERO 3250

Wilien Offered: March Semester

Classes: (3 lec, one lhr tutAab)Avk

Assessment: course assignments and a written examination

Senior Advanced elective course for the degree in Aeronautical
Engineering

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; vertical flight
performance; forward flight performance; blade motion and control;
dynamics ofrotors; rotorcraft stability; rotor blade design.

Textbooks:
Reference books:

Bramwell Helicopter Dynamics (Arnold)
Gessow and Myers Aerodynamics of the Helicopter (Mcmillan)

AERO 4291 Advanced Computational
Aerodynamics

3 credit points
Prerequisite: AERO 3250
Wlien Offered: July Semester
Classes: (2 lec, one lhr tutAab)/wk
Assessment: course assignments

Senior Advanced elective course for the degree in Aeronautical
Engineering

Objectives/Outcomes: To develop a specialist knowledge in the field
of Compational Fluid Dynamics including an appreciation of the coding
of Aerodynamics problems using these computer analysis systems.
Syllabus summary: Explicit methods; implicit finite difference and
finite volume methods. Extensions to the basic method to capture shock
wave effects. Computation of one and two dimensional flows.
Benchmarking of computationalresults against known flow solutions.

Textbooks:
Reference books:

CAJ Fletcher Computational Techniques for Fluid Dynamics Vol 1
and 2 (Springer-Verlag,1992)

AERO 4292 Aeroelasticity

3 credit points
Prerequisite: AERO 3250
Wlien Offered: July Semester
Classes: (2 lec, one lhr tutAab)Avk
Assessment: course assignments

Senior Advanced elective course for the degree in Aeronautical
Engineering

Objectives/Outcomes: To develop a specialist knowledge in the field
of unsteady aerodynamics. The develop familiarity with the techniques
for predicting airflow/structure interactions for high speed vehicles.
Syllabus summary: Advanced two and three dimensional panel method
techniques; calculation of oscillatory flow results; prediction of
aerodynamic derivatives. Pressure distributions for complete aircraft
configuration. Unsteady subsonic flow analysis of aircraft; calculation
of structural modes. Structural response to gusts; acroelasticity; flutter
and divergence.

Textbooks:

Reference books:

Abbott and Von Doenhoff Theory of Wing Sections. (Dover,1959)
Bertin and Smith Aerodynamics for Engineers (Prentice Hall, 1979)
Fung An Introduction to Theory of Elasticity (Dover, 1969)

AERO 4300 Aircraft Structures 3

4 credit points
Prerequisite: AERO 3350
May not be counted with/Additional Information: AERO 4301 Applied
Numerical Stress Analysis
When Offered: March semester
Classes: (3 lec, one lhr tutAab)Avk
Assessment: 2hr exam, assignmentsAab reports

Senior Advanced core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of modern
techniques for the estimation of structural strength. Students will gain
skills in problem solving using state of the art methods in aircraft
structural analysis.

Syllabus summary: Finite element method analysis of problems in
structural behaviour; elastic; static; dynamic; thermal effects; transient;
non-linear. Modelling structures using one, two and three dimensional
elements.

Textbooks:

Reference books:

Brush and Almroth Buckling of Bars, Plates and Shells (McGraw-
Hill)

Cook Concepts and Applications of Finite Element Analysis (Wiley,
1981)
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Cox Design of Structures of Least Weight (Pergamon, 1965)
Heubner The Finite Element Method for Engineers (Wiley Interscience)
Madag Metal Fatigue: Theory and Design (Wiley)

Roark Formulae for Stress and Strain (McGraw-Hill-Kogakusha)
Stanley Strength Analysis of Aircraft Structures (Dover)

Timoshenko and Woinowsky-Kreiger Theory of Plates and Shells
(McGraw-Hill-Kohgakusha)

Washizu Variational Methods in Elasticity and Plasticity (Pergamon)
Zienkiewicz The Finite Element Method in Engineering (McGraw-
Hill)

Library Classification:

620, 620.11, 624.17

AERO 4301 Applied Numerical Stress Analysis

6 credit points
Prerequisite: MECH 3310 Mechanics of Solids 2.

May not be counted witlilAdditional Information: AERO 4300 Aircraft

Structures 3
Classes: 2 lec/wk plus prac classes
Assessment: one 2hr exam. Class work is assessed

Senior Advanced elective unit of study.

Syllabus summary: The finite element method. Philosophy. Matrix
algebra. Matrix analysis of structures. Generalisation of the finite
element method in elasticity for static, dynamic and thermal analysis.
Rod elements. Beams. Triangular elements for plane stress. Natural
coordinate systems. Introduction to plate and shell theory. Theories
and analysis in structural stability. Three dimensional elements.
Modelling strategies. Isoparametric elements, accuracy and
convergence. Applications of finite element modelling in solid
mechanics. Practical modelling of real structures will be done; a 'hands-
on' approach will be taken.

Textbooks:

Reference book

Cook Concepts and Applications of Finite Element Analysis (Wiley,
1989)

AERO 4350 Aircraft Structures 4

4 credit points
Prerequisite: AERO 3350
May not be counted witlt/Additional Information: AERO 4301 Applied
Numerical Stress Analysis
WlJien Offered: July Semester
Classes: (3 lec, one lhr tutAab)Avk
Assessment: 2hr exam, assignments/lab reports

SeniorAdvanced core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of modern
techniques for the estimation of structural strength. Students will gain
skills in problem solving using state of the art methods in aircraft
structural analysis.

Syllabus summary: Plates and shells. Optimum structures. Buckling
of Bars, plates and shells; imperfection sensitivity. Structural dynamics.
Structural fatigue; principles and practice.

Textbooks:

Reference books:

Brush and Almroth Buckling of Bars, Plates and Shells (McGraw-
Hill)

Cook Concepts and Applications of Finite Element Analysis (Wiley,
1981)
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Cox Design of Structures of Least Weight (Pergamon, 1965)
Heubner The Finite Element Method for Engineers (Wiley Interscience)
Madag Metal Fatigue: Theory and Design (Wiley)

Roark Formulae for Stress and Strain (McGraw-Hill-Kogakusha)
Stanley Strength Analysis of Aircraft Structures (Dover)
Timoshenko and Woinowsky-Kreiger Theory of Plates and Shells
(McGraw-Hill-Kohgakusha)

Washizu Variational Methods in Elasticity and Plasticity (Pergamon)
Zienkiewicz The Finite Element Method in Engineering (McGraw-
Hill)

Library Classification:

620,620.11,624.17

AERO 4400 Aircraft Design 3

6 credit points
Prerequisite: AERO 3450
When Offered: March semester
Classes: (1 lec, one 3hr design class)Avk
Assessment: Design projects.

SeniorAdvanced core course for the degree in Aeronautical Engineering
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 skills in
carrying out detailed design problems.

Syllabus summary: Design requirements. Sourses 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, systems integration.

Textbooks:

Reference books:

Torenbeek Synthesis of Subsonic Airplane Design (Delft UP)
Roskam Airplane Design (Roskam A&EC)

AERO 4490 Advanced Aircraft Design

4 credit points
Prerequisite: AERO 3450
Classes: (one 3hr design class)Avk
Assessment: Design projects.

Senior Advanced elective course for the degree in Aeronautical
Engineering

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 skills in
carrying out detailed design problems.

Syllabus summary: Advanced designmethods. 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 books:

Torenbeek Synthesis of Subsonic Airplane Design (Delft UP)
Roskam Airplane Design (Roskam A&EC)



AERO 4500 Flight Mechanics 2

6 credit points
Prerequisite: AERO 3500
Wilien Offered: March Semester
Classes: (4 lec, 1 tut )Avk
Assessment: see Dept

Senior Advanced Core course for the degree in Aeronautical
Engineering

Objectives/Outcomes: To develop an understanding of the application
of flight mechanics to modern aircraft systems. Students will gain skills
in problem solving in the areas of dynamic aircraft behaviour, control
systems and aircraft handling.

Syllabus summary: Sources of flight dynamic modelling data.

Dynamic systems analysis techniques. Modelling and analysis of
aircraft dynamic motions. Effects of inertial coupling between
longitudinal and lateral-directional degrees of freedom. Gyroscopic
motion.

Aircraft response to deterministic and stochastic inputs. Extended
aircraft models. Sources of stochastic inputs and their characteristics.
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. Reference input signal characteristics and design.
Transient response to control inputs.

Transfer functions for complete aircraft and control systems; stability
and response characteristics of the closed loop system. Aircraft handling
qualities description, specification and modification.

Textbooks:

Reference books:

Etkin Dynamics of Atmospheric Flight (Wiley, 1972)
Roskam Airplane Flight Dynamics and Automatic Flight Controls
(Roskam A&EC, 1979)

D'Azzo and Houpis Linear Control System Analysis and Design:
Conventional and Modern (McGraw-Hill, 1995)

AERO 4590 Advanced Flight Mechanics

3 credit points
Prerequisite: AERO 3500
Classes: (2 lec, 1 tut )Avk
Assessment: see Dept

Objectives/Outcomes: To develop an understanding of the application
of flight mechanics and control systems to modern aircraft. Students
will gain skills in problem solving in the areas of dynamic aircraft
behaviour, control systems and aircraft handling.

Syllabus summary: Overview of aircraft dynamic system modelling.
Identification of dynamic systems. Model structure. Introduction to
parameter estimation techniques. Application to estimation of aircraft
static, dynamic and control derivatives.

Aircraft state estimation. State estimation in the presence of noise and
modelling errors. Introduction to Kalman filtering.

Overview of applications of digital flight control systems. Review of
classical continuous system controller characteristics and control
system design. Discretised dynamic system characteristics.
Controllability and observability. Modern control techniques and their
application to guidance, control, navigation and structural-dynamic
control problems. Common control system design software.

Textbooks:
Reference books:

Stevens and Lewis Aircraft Control and Simulation (Wiley, 1992)

Roskam Airplane Flight Dynamics and Automatic Flight Controls
(Roskam A&EC, 1979)

D'Azzo and Houpis Linear Control System Analysis and Design:
Conventional and Modern (McGraw-Hill, 1995)

AERO 4600 Practical Experience
0 credit points
When Offered: July semester

Classes: 12 weeks ofprac work experience
Assessment: Written report.

Senior Advanced core course for the degree in Aeronautical Engineering
Objectives/Outcomes: To develop skills in the application of
engineering theory to real industry situations. To gain experience in
the actual practice of engineering.

Syllabus summary: Each student is required to work as an employee
of an approved engineering organisation and to submit a satisfactory
written report of his or her work. Normally 12 weeks of practical work
experience (375 hours minimum) is required and this is 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 is available to assist students to obtain
suitable employment.

AERO 4900 Thesis or Design Project

10 credit points
Prerequisite: 40 Credit Points of Senior Subjects
May not be counted with/Additional Information: AERO 4910
Honours Thesis
Classes: Literature survey, design, expt and/or analysis work over whole
year.
Assessment: A bound thesis document is to be submittedfor assessment.

Senior Advanced core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the practice of
aeronautical engineering. Students will gain skills in design, analysis
and management by undertaking a significant research project.

Each student is required to conduct one piece of experimental,
theoretical or design workin greater detail than is possible in ordinary
classes and to write a thesis presenting the results of these investigations.
The student is expected to design and construct (where possible) any
special piece of apparatus or model that may be necessary.

AERO 4910 Honours Thesis

14 credit points
Prerequisite: 40 Credit Points of senior subjects, WAM of credit average
or above in Senior year subjects.
May not be counted with/Additional Information: AERO 4900 Thesis
Classes: Literature survey, design, expt and/or analysis work over whole
year.
Assessment: A bound thesis document is to be submittedfor assessment.

AERO 4910 Honours Thesis 14 Credit Points
Senior Advanced core course for the degree in Aeronautical Engineering

Objectives/Outcomes: To develop an understanding of the practice of
aeronautical engineering. Students will gain skills in design, analysis
and management by undertaking a significant research project.

Each student is required to conduct one piece of experimental,
theoretical or design workin greater detail than is possible in ordinary
classes and to write a thesis presenting the results of these investigations.
The student is expected to design and construct (where possible) any
special piece of apparatus or model that may be necessary.

The level of originality for an Honours thesis is greater than that
required for the ordinary thesis course. This coursemust be completed
successfully for the award of Honours in the Aeronautical stream of
Batchelor of Engineering.
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