









































































































































































































































































































































































































































MECHE73 Systems Engineering and Gep
Life Cycle Management

Intaka O

Subject Description: Phases of the Life Cycle of Products and
industial Eguipment, Life Cycle Costing, Economics and
Wodels, Cost Estimation, Analysis on Dasign, Logistic Supporl,
pantainabdity.  Availability, Iserface Control,  System
integrabon. Testing and Perormance Evaluation, Installation

Procedwes,  Asset  Managemeni.,  Desposal,  Assel
PuchasaReplacement Policies and Decision-making

Subject Objectives: On complation of this subject, partcipants
shodd be able fto: 1. Esplain the ponciples of systems
engineering 2. Explain the sysiems concepl in the contex of tha
systems life cycle 3. Explan the sysiems design process 4.
Eaplain ssgnificanl design  concepts affecling  operabon
feasibilty and how these concepls can be applied to diflerem
situatons 5. Explasn the tachnigue of ke cycle costing and how
it could be applied at all stages of the system e cycle 6
iartify and explain  mathemalical tools and fechnigues
commondy wsed 0 Systems snalyis and how they can be
gppliad 1o different stuations 7. Explan how mathematical and
physical modelling and simudation can be applied in the systems
engneening process B, Explain the systems engineenng
approach by reference o case studies B Develop a Systems
Engineening Managemaent Plan for practical apphcation

MECHaTE Maintenance System Design and 6Gcp
Management
intake C
Subject Description: This subject introduces participants 1o
fypical problems encountered n designing and in manageng
whal may bé lermed the ‘manlénanceé SysStem, in dong o0
participanis will have the opporunily 1o esplore some ol the
foliowing areas of knowledge: Human aspects of maintenance
and reliability, ergonomics. work measuremend. methods
engmeenng and activity sampling applied 1o maintenance
adlivilies; estimation of maintenance tmes. mainlenance
facilties layoul. Planning for shuldowns and overnauls
inemony control fof mainlenancs, inventory control systems,
confiquration management, warehouse control, evaluation of
mairlanance perormance, improving mginleEnance
perfomance. TPM.
Subject Objectives: On successful completan of this subject,
paricipams should be able to: 1, Describe the genanc aclivites
and their relationships, for & mantenance managemeant system
2. Describe whal determines the nature of the components
iorganisation  struciure, eguipent type, best practice) 3,
Descnbe and existing mainfenance organesation in lerms of
bath the inflwences on, and nature of, (he organization and the
performance determinants, 4. Evaluate the suitability of a given
ceganisation 1o s regquirements 5 Design a maenlenance
crganisation (or impeovement plan) that satisfes tha consirmnts
of its environment and the tasks. required of i Prowde logic for
that degsgn,

MECH377 Advanced Topics in Gop
Maintenance 1

Contact Hours: Mot on offer in 2003

Subject Description: There is no set syllabus for this subject. It

5 inMendad that i normally be offered on a specialised

maintenance lopic given by members of the Department,

wisting academic stalf or engineering consultants.

Faculty of Enginesnng

MECHSTS Sustainable Transport and Bep
Engine Technology
Autumn

Conlact Hours: 4 hours par waek

Assessment: Assignment 1 Assignment 2 Seminar/Repon
Engene Lab Final Examination

Subject Description: Advanced topics in human powered
transpor, conventional and novel engine lechnology and
design, siralegess Tor redoecing emessions, allernalive fuels;
solar vieshicles; fuel cells and hybnid wehicles.

Subject Objectives: On satisfaciory complation of this subject
sudents should be able o i) descnbe convenlional engina
systems, ond esbimale enengy requirements and pollubon
outcomes, i) evaluale conventional enging Systems, and
determine appropriate engine configurations (o mest prescribed
needs; in) analyse alemative engine systems, idenbify their key
features, and compare these with the characlenstics of
conventional enging Syslems. iv) evaluate and asess the
patential of altemative enging echnologies and fuels o
enhance the susiainability of energy use m this figld, and )
advise on the selegkon of technology for franspod needs.

MECH380 Functional Analysis and Gcp

Risk Management
Contact Hours: Mot on offer in 2003
Subject Description: Reguirement analysis of systems and
componants: functional requirements and constraints analysis.
Functional analysis and allocabon. Parametnc analysis and
decision trees. Sensitivity analysis and control. Risk irade-offs.

MECHS81 Concurrent Design Management 6Gcp
Contact Hours: Not on offer in 2003

Subject Descripticn: System integration from 1he funcbional 1o
ihe physical stage. Project planning. Risk management.
Management of configuration, inferface. Human enginesring:
task, opefabonal sequentcing, personnel réquerements, efroe
and safely analkysas

MECH982 Bulk Solids Characterisation Bcp
and Particulate Mechanics

Contact Hours: Mol on offer in 2003

Subject Description: Concepts of paricle mechanics (failure
crifedia, models to represent such crilena as parcle size and
digtnbutions, particle shape. compressibility, parmeability,
internal friction, cohesion, sdhasion, wall inction). concepls of
flow propeies of bulk solids for equipment design; fow
propery measuremen lechnigues; use of computer soffware 1o
analyse and present expenmental data for use in dasign

MECH983 Bulk Solids Handling Bocp
{Storage and Flow)
Contact Hours: Not on offer in 2003

Subject Description: Basic concepts of storage. flow and
feeding of bulk solids; use of flow properiies 1o determing
hopper geomwincs, bin wall loads. feeding and discharge
systems, feeder loads: chute design, flowrate prediclion;
segregation and blending: dust suppression systems: stock pile
systems; case studies.
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Subject Descripbons

MECHS84 Belt Conveying Gep
Contact Hours; Mot on offer in 2003

Subject Description: Bell conveying syslems; propanies of
conveyor befting: tension analyses (siatic and dynamic), drive
systems; lpading and unloading belis. trajeciory prediclon;
transier chule design novel ball SySiems, economes analyses

MECH985 Dust and Fume Systems Gep
Contact Hours: Mol on offer in 2003

Subject Description: Baskc concepts; terminology and
problems; health and safety regulations; dust characterisation;
fan perormance characteristics, capturg wHOCiEs and
rminimum transpon velecities, hood and enclosurs design, duct
design; duwst generalion and its mimimisatssn, filralon sysiems,
design of dusl handling and disposal Syslems. ootupabonal
health and safety; dust explosson. case studies

MECH3EE Instrumentation and Gontrol Bcp
Systems For Bulk Solids

Contact Hours: Mot on offer in 2003

Subject Description: Transducer types and their specification

and applicabons; dynamic response of systems, speed

measurament and conbhel, MAass floew rate measursmant. belt

wisghing. weigh befl feeders. conlinuous and balch weighing

systems, bah wsighing sSystems and structural mplcations:

system accuracy, merfacing with PLC's and compiuters: case

sludhes.

MECHS8T Advanced Topics in Bulk Solids 6&cp
and Particulate Technologies 1

Contact Hours: Mot on offer in 2003

Subject Description; There is no sel syllabus for this subject, it
i5 inténded that it normally be olfered on a specialised topic
felating 1o some aspect of modemn lechnologies relating to bulk
sobds andied parbiculate technologies by slaff membersivigitng
spacialists andlor enginearing practiionars,

MECH3E8 Advanced Topics in Bulk Solids  Gcp
and Particulate Technologies 2

Contact Howrs: Not on offer im 2003

Subject Description: There is no set syllabus for this subject. I
iz miended that it normally be offered on a spociaksed lopic
relating to some aspect of modern lechnologies relating 1o bulk
sclids and/or particulate technologees by staff members.visiting
GpeCaglesls ARd/or #nginearing practiboners

MECH3ES Advanced Topics in Bulk Solids  6cp

and Particulate Technologies 3
Contact Hours: Not on offer in 2003
Subject Descriplion: There is no set syllabus Tor this subject. I
5 inlended that @ normally be offered on a specialised topic
refating to some aspect of modern lechnologies relating to bulk
solids andior particulate technologles by staff membersivisiting
specialists andior enginesning praclitionass.
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MECHI90 Bulk Solids and Particulate 12ep
Technologies Project
Contact Hours: Mot an affer in 2000

Subject Description: Prapare a thesis oh an approved fope
related 1o bulk sods and’or particulale technologies. Normally
the thesis wi cover work perormed in the workplace ang
addibonal supervision by an industry representative.

MECHS53 Maintenance Managemant of Bep
Bulk Handling Systems
Contact Hours: Nol on offer i 2003

Subject Description: Maintenance function principles and
obpectives; relatality and mairiamability; mainienance planning
maintenance siralegy for plant - 8 systems approach
mainienance and information  support; fadure  analyss;
maintenanceé  organisabion,  maintenance  contrel  and
documentation; numan rescurce managameant; tolal proguction
mantenance; auditing industnal maintenance systems.

MECH9%4 Mechanical Handling Systems 6ep
Spring

Subject Description: Loss facior of fransporl, econome
analysis of conveyeng and ransportaton systems. aspects of
pariculale mechanics in relation 19 mechanical handing
systems, design concepts and parformance critera o
mechanical comegying and feeding equpment emplayed n
process plants, Performance analysis and evaluaton of
mechanical loading and unlpading sysiems such as used in
ship transport

MECH935 Bulk Solids Handling Gcp
(Systems and Design)

Contact Hours: Mot on offer in 2003

Subject Description: Bin wall loads for symmetnc and

eccentne discharge: analysis of dynamic effects, the ‘s

quaking” problem; wall roughness, fncbon and wear. feste

design principles; performance analysis of a range of leeders

for bulk solids; flow promation; Blending and mixng: for of fine

powders, transfer chades, vibration of bulk solids.

MINES99 Advanced Topics in Mining d48cp
Engineering

Annual

Subject Description: Computer aided analysis and design.

computer methods, ore reserce estimation finfle alement

techniqués: hydrology, hydraulcs, nemencal  techriques

rekability; rock mechanics, simulabion; struciural analyss and

desigre structural topology: mine planning

MINES01 Transportation of Minerals and Bcp
Personnel

Contact Hours: Mot on offer in 2003

Subject Description: Transport of minerals from initial winnng
1o stockpde and to distribution points: safety problems, hygiens
the emironment; fransport of personned, equipment, safely.
requlations, cost involved, curment research




MINES0Z Advanced Studies in Mining Gep
Engineanng

Contact Hours: Not on offer in 2003

Subject Description: Topics will be selected from those areas

of Mining Engineering in which stalf members of visding staff

members 1o the Department are engaged in aclive résearch

MINES03 Simulation of Mining Operations Bep
and Problems

Contact Hours: Mol on offer in 2003

Subject Description: Including coal reserves, mining
gimensions, surface effects, cosl beneflit eltects of operation
and managemant and economic evaluaton and feasibility of a
rarang enterprse

MINESD4 Rock Mechanics Gep
Contact Hours: Mot on offer in 2003

Subject Description: Fundamenials of sirafa mechanics
together with advanced topics including engineanng technology
and otk mechanics aspects of coal mining strala control
Design papects of meng structures, such as mine pillars, gate
mads and longwall mening. Instrumeandatson in provideng for tha
sale design of the ming opening Rock and cable bolling
fechniques and powered Suppon design

MINE305 Environmental Control in Mines Bcp
Contact Hours: Mol on offer in 2003

Subject Description: Mine climate and s control, venidaton
planning, ventilation network analysis and simulation; Tan
selechon, booster fans; wvenlilaton ofn  long  headings,
mccuabon, exhausl from deese Engenes and their control;
medhane and 2 oMol i underground coal mines, dust in
mine 3if and its control

MINESDE Mining Engineering Techniques Bep
Contact Hours: Not on offer in 2003

Subject Description: & selecton of advanced laboratory and
fiskd eeercises in mene suppor. temporary and lang lemm; i S
besting, laboratory testing, rock properties and paramelers, ming
desagn and plant related to extraction areas,

MINES0B Fires, Explosions & Mine Gases Eep
Contact Hours: Mot on offer in 2003

Subject Descriplion: Formation of coal dust, explosibility of
coal dust madiabon of explosions. methane Sccurmulain,
development and propagation of explosion wave fronl. pressure
pulse and flame froml: prevention and control of coal dust
formation; barriers, active and passivie, Bxpenmental gallenes,
riscue and recovery of both mine and personmel; resullant firgs:
compuier modeliing of resulting cnsis situations in ventilation;
cumend research; flévant legisiation

MINESOS  Mine Subsidence Bep
Contact Howrs: Mot on offer in 2003

Subject Description: Causes of mine subsidence, continuum
mechanics theories: determenation of twrough Subsidence;
subsidence calculations and  prediction;  measurement
Fechniques; design of structures in mine subsidence active
#an; methads of reducing subsidence damage. apphcation of
tomputers. for subsidence modelling: relevant legislation.

Faculty of Engrésning

MINES53  Mine Water-Origin, Inflow Gcp
Predictions and Cantral
Contact Hours: Mot an affer in 2000

Subject Descripticn: Waler problems in swrface and under-
ground mining, hydro geological faciors aflecling ming waler
imflow: hydrodogical consideratsons in ongin of mine water, hydro
gealogical charactensation of rock mass and pumping lesis,
pumping lést calculations,; effects of ground water on surface
mening  stability: ground waler control in surface mining,
calculation of mine waler inflow o surface mining. waler
problems 0 underground  mining:  under-ground  mine
dewatering lechnigues; pumps and pumping systems: under-
ground pumping stabions and pump design, meEne nundation;
working under the body of waler, inflow predicton by chemical
analysis method. mine waler pollution control; treatiment of mns
waler pollution. besechnical approach, constructed wetlands
and lagoons,

MINESSS Major Thesis (48 Credil Points) dBcp
Annual
MINESST Phd Major Thesis 4Bcp

{48 Credit Points)
Annual

PHYS5910 Advanced Projectin Physics &  Bcp
Autumn

Assessment: Satisfaclony operation and writlen descripions of
completed expenimenis,

Subject Description; The student wall be réguired 1o design
and construct several Self-contanesd expanments at the lewvel of
those encountered in  Advanced Experimental Physecs
PHYS821 Applied Physics Report 1Bcp
Contact Hours: Not on offer in 2003

Assessment: Salisfactory completion ol report

PHYS5946 Advanced Solid State Physics Bcp
Spring I Autumn

Assessment: Assgnmend problems. tesis and  sesssonal
SXITINABONS

Subject Description: Crystal Symmatries, Groups of Linear
Transformation:  Abstract  Groups, Theary of Group
Representaticns. Group of the Schrsdinger Equation. Selechon
Fule Theorem, Groups of Physical [nferest. Rotation
Operations; Double-Valued Representabons. Dweci Froducts:
Crystal Fields: Adiabatic Approximations; Bloch's Theorem: The
Effective Mass Expangion; Spin-Orbit interaction; Time-rewversal
Symmetry, Symmetry Properties of Wave Vectors; Band
Theory, impuries in Semiconducions

PHYS947 Special Topic in Physics A Gcp
Autumn

Assessment: Project Work and Seminar

Subject Description: A special topic to be selected from any
area of Physics. The selection to be made by the Director of
Studies,
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Subyer] Descrphon

PHYS948 Physics of Imaging Gcp
Autumn

Subject Description:  Photographic  processes  and
inferpredation; Optical and infrared armys, Image digising
systems; Radio synthesis imaging and fourer oplics, Image
analysis: Applications in industry, medscing and astrophysics

PHYS951 Medical Physics Research Project 18cp
Annual | Spring 2003 - Autumn 2004

Assessment: Substantial report #0%, Seminar 10%

Subject Description: The student will be required 1o undenake
an applied research project on a topics of medical radiation
physics under the supervision of one of the stafl members
working in the area of medical raciation physics. The area of
research will be selected from the foliowing fields: Nuclear
Medicine, Medical Imaging, Radiobiclogy, Radiation Prolection,
Diagnostic  Radiology, Radsplherapy, Instruméntabon and
imaging Physics, All the above research topics may nol be
available every year

PHYS952 Radiation and Radiotherapy Bep
Physics
Autumn
Assessmaent: Wrilten sxaminations 40%, assignments 20%
and practical 40%
Subject Description: This subject 15 intended io lead o an
understanding of the instrumentation and lechniques imvolved in
diagnostic and thirapeutic uses of radiation in medcine. Topics
covared will mclude Interactions of Radiation wilh Matier,
Sources of Radiation, Datecting Radiation. Nuclaar Elecidnonics
ard dala acquesition system, Muclsar Reactions and Praduction
of Radisisotopes, WNeutron Physics, Dosimetry of pholons,
glecirons and newirons, Sobud Sale Dosimetry, TLD and film
dosimetry, Intreduction to Radiation Theraphy, Medical Linear
Accelerators, X-ray Modeling Methods, Brachytherapy and
Radeosurgery, Clinical Radistherapy, Linear Accelerators X-ray
and Electron Beam Properies.

PHYS953 Medical Imaging and Nuclear Bep
Medicine
Annual | Spring 2003 - Awtumn 2004
Agsessment: Wrllen gxaminations 40%,. assignments 40%
presentation 200 and practical passifail. Students afe fequined
to pass the practcal
Subject Description; This subject s indended to lead to an
understanding of the instrumentdion and techniques involved in
maedical imaging and an appreciation of the part played by
image analysis in medical physics specifically. Topics eovited
will include - the photographst process, solids stale deteciors
and CCDs. the hardware of image processing: film digitisers
and plale  scanners, software  technigues, hislograms,
enhancements, convolulion, eduge enhancemsnl, lousier
iecniguess  and operalure  sysihesis, nuclesr  magnetic
resonances, larmour frequency, basic imaging. shce selection,
30 dala acquisition, chemical shift imaging, contract agents,
imagé artefacts and destorbon. The evolution and basic physics
of radionuclide imaging, the traces principle in Muclear
Medicine, the deal properies fof radeactive agents  for
dipgnostic  sludies, the bdeal propefes for  therapeuic

radenactive agents. basic physiology of body organs perinent of
Muclear Medicine,

PHYS954 Radiobiology and Radiation Bep
Pratection

Spring

Assessment: Written examinations 40%, assignments 204

and practical 40%

Subject Description: Topics covers in this subject inchude -
interaction of radiation with Wvng calls and bSssue; chimcal
fractionation; clnical radistion syndromes; radiobiological
modeling, experimantal radiabon oncology, local conbrol ws
system control; radionuclide theragy, binary therapy. new
radiciherapy modaktes and thedr radiobiclogy, dosimetry;
nabural backgrownd radiaticn, prnciples of radiation protection;
insirumenialion for radiation profection; Radiation prolection in
radiation therapy and diagnost

PHYS960 Advanced Projectin Physics B Bep
Spring
Contact Hours: 42 hours [aboratony

Assessment: Satsfactory oparation and written descnptions of
cormpleted sxpenmants.

Subject Description: descriptions of completed expenments

PHYS930 Applied Physics Project 2dcp
Bpring / Autumn | Annual

Assessmant: Manor Thesis

Subject Description: The student will underiake a reseanch
progect and preseni a minor thesis and Semindr on &0 applied

physics lopic selected after descussion wilh the Department
Head

PHYS5887 Special Topic in Physics B Becp
Spring

Conmtact Hours: 28 howrs

Assessment: Project work and Seminar

Subject Description: A special fopic 1o be selected from any
area of physics. The selection fo be made by Ihe Direclor ¢
Studies.

PHYS939 Major Thesis 48cp
Anmual [ Spring 2003 - Autumn 2004

Subject Description: The magor hesis takes the fom of 2
Supenassd research project on an approved topic

L o






