


























































































































































































































































































Subject Descriptions 

Subject Objectives: 1. Describe various types of sustainable 
energy technologies and their advantages and disadvantages. 
2. Demonstrate an understanding of solar radiation and its 
impact on energy systems including solar thermal applications 
and photovoltaics. 3. Demonstrate an understanding of the 
thermofluid principles that underpin wind, wave and 
hydroelectric technologies. 4. Demonstrate an appreciation of 
the social and environmental benefits or disadvantages of 
sustainable energy technologies. 5. Measure and/or analyse the 
performance of a practical sustainable energy power supply 
system. 

MECH949 Advanced Computer Control of 6cp 
Machines and Processes 

Contact Hours: Not on offer in 2003 

Subject Description: Advanced modelling and control of 
multivariable systems: performance of multivariable control 
systems; optimal control theory; robust control systems; design, 
implementation and evaluation of digital control systems. 

MECH950 Advanced Robotics 6cp 
Spring 

Assessment: Project report 1 20% Mid Session Examination 
30% Project report 2 10% Laboratory Report 10% Final 
Examination 30% 

Subject Description: The subject provides the knowledge and 
skills required to design approprialte robotic systems. Topics 
covered include: industrial robots as a component of 
automation, mathematical modelling of a robotics ann, direct 
and inverse kinematics model, direct and inverse dynamics 
model, trajectory planning, robot control, design and selection of 
drives and motors, industrial vision systems, position sensors, 
force sensors, ultrasonic sensors and other sensors 
Subject Objectives: a) design and simulate a robotics 
manipulator to perfonn a specific task; b) plan the trajectory of 
the motion of a robotics manipulator; c) control a robotics arm; 
d) plan the integration of a robot arm in a production line; e) 
investigate the economic social viability of robotic systems; f) 
design, select or employ appropriate components for a robotic 
system, including motors, drives and sensors; g) demonstrate 
appropriate practical and problem solving skills 

MECH955 ME Major Thesis 
Annual / Spring 2003 - Autumn 2004 

MECH957 Major Phd Thesis 
Annual / Spring 2003 / Autumn 2004 

48cp 

48cp 

MECH970 Maintenance Management 6cp 
Contact Hours: Not on offer in 2003 

Subject Description: 1. Approaches to maintenance, 2. The 
Systems Approach, Life cycle considerations for systems, 3. 
Deflnish maintenance-A maintenance model, 4. Analysing 
Maintenance Requirements: The Process, 5. The Business 
Environment, 6. Safety and Quality Standards, 7. System 
Analysis, 8. Failure Behaviour, Condition Monitoring, 9. 
Maintenance Planning & Control, 10. Inventory selection and 
control, 11. Human factors and organisational aspects for 
maintenance, 12. The information flows, documentation & 
computer control In maintenance 

Subject Objectives: On successful completion of this subject 
the participant should be able to: 1. Identify the critical success 
factors for effective maintenance management of capital assets 
and the factors that affect the level of success attained 2. 
Identify the relationships between the various functions of 
maintenance. The will understand the interrelationships 
between maintenance activities, other business functions and 
the environment 3. Judge their own knowledge in these areas 
and where knowledge exists in other disciplines. The 
applicability of this knowledge to the area of maintenance 
management will be understood 4. Understand and be able to 
critique the language used and the concepts espoused by 
practitioners theoreticians in the area 5. Undertake basic 
analysis of the maintenance activity within an organisation to 
determine a suitable direction for improvement. 

MECH971 Systems Analysis For 6cp 
Maintenance 

Intake B 
Subject Description: Maintenance Concept Design 
Methodology, Reliability Theory, Data Recordings and Analysis, 
Identiflcation and Analysis of Failure Modes, Maintenance Rule 
Selection, Preventative Replacement Policies, Optimisation of 
Inspection Frequencies, Clustering of Tasks, Opportunity 
Maintenance, Speciflcation of Resource Requirements. 
Subject Objectives: On completion of this subject the 
participant will be able to: 1. Demonstrate and understanding of 
the available theory in the area of maintenance requirements 
analysis 2. Apply appropriate theory to the problem of 
maintenance requirements analysis 3. Demonstrate and 
understanding of basic reliabilty theory and terminology 4 
Explain the uses, and the limitations of use, of simple reliability 
modeling techniques in making decisions on maintenance 
intervals 5. Design appropriate methods for perfonning 
maintenance requirements analysis on specific equipment given 
a specific situation 6. Audit the analysis of other to determine 
the adequacy of the analysis 

MECH972 Condition Based Maintenance 6cp 
Intake A / Intake B / Intake C / Intake D 

Assessment: Assignments and final examination assessing all 
of the objectives 

Subject Description: Overview of fault diagnosis techniques 
(electrical-mechanical-computer); Identification of critical plant, 
failure types-modes. Diagnosis documentation; Maintenance 
strategies; Target areas for successful applications; Sensor 
technology overview; Condition monitoring strategy, techniques 
and organisation; Automation aspects in condition monitoring; 
Expert-AI systems; Costs and problems: Decisions on the 
periodicity of condition monitoring; Case studies. 
Subject Objectives: On successful completion of this subject, 
students shoud: a) have developed knowledge of a range of 
important condition monitoring techniques; b) have gained an 
overview of condition monitoring techniques that can be used 
for common equipment; c) be able to select possible worthwhile 
monitoring techniques for equipment; d) be able to select 
condition monitoring frequencies; e) be able to detennine the 
practical problems in implementation of monitoring systems; 
and f) be able to seek out practical condition monitoring 
solutions to your particular equipment reliability problems 
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MECH973 Systems Engineering and 6cp 
Life Cycle Management 

Intake D 
Subject Description: Phases of the Life Cycle of Products and 
Industrial Equipment, Life Cycle Costing, Economics and 
Models, Cost Estimation, Analysis on Design, Logistic Support, 
Maintainability, Availability, Interface Control, System 
Integration. Testing and Performance Evaluation, Installation 

-; Procedures, Asset Management, Disposal, Asset 
Purchase/Replacement Policies and Decision-making. 
Subject Objectives: On completion of this subject, participants 

- should be able to: 1. Explain the principles of systems 
engineering 2. Explain the systems concept in the context of the 
systems life cycle 3. Explain the systems design process 4. 
Explain significant design concepts affecting operation 
feasibility and how these concepts can be applied to different 

'̂  situations 5. Explain the technique of life cycle costing and how 
it could be applied at all stages of the system life cycle 6. 
Identify and explain mathematical tools and techniques 
commonly used in systems analysis and how they can be 
applied to different situations 7. Explain how mathematical and 

.- physical modelling and simulation can be applied in the systems 
engineering process 8. Explain the systems engineering 
approach by reference to case studies 9. Develop a Systems 
Engineering Management Plan for practical application 

MECH976 Maintenance System Design and 6cp 
Management 

Intake C 

Subject Description: This subject introduces participants to 
typical problems encountered in designing and in managing 
what may be termed the 'maintenance system; in doing so 
participants will have the opportunity to explore some of the 
following areas of knowledge: Human aspects of maintenance 
and reliability; ergonomics; work measurement, methods 
engineering and activity sampling applied to maintenance 
activities; estimation of maintenance times; maintenance 
facilities layout. Planning for shutdowns and ovemauls; 
inventory control for maintenance, inventory control systems, 

j configuration management, warehouse control, evaluation of 
maintenance performance, improving maintenance 
perfonnance, TPM. 

Subject Objectives: On successful completion of this subject, 
participants should be able to: 1. Describe the generic activites 
and their relationships, for a maintenance management system. 
2. Describe what determines the nature of the components 
(organisation structure, equip,ent type, best practice) 3. 
Describe and existing maintenance organisation in terms of 
both the influences on, and nature of, the organisation and the 
perfonnance determinants. 4. Evaluate the suitability of a given 
organisation to its requirements 5. Design a maintenance 
organisation (or improvement plan) that satisfies the constraints 
of its environment and the tasks required of it. Provide logic for 
that design. 

MECH977 Advanced Topics in 6cp 
Maintenance 1 

Contact Hours: Not on offer in 2003 

Subject Description: There is no set syllabus for this subject. It 
is intended that it normally be offered on a specialised 
maintenance topic given by members of the Department, 
visiting academic staff or engineering consultants. 

MECH979 Sustainable Transport and 6cp 
Engine Technology 

Autumn 

Contact Hours: 4 hours per week 

Assessment: Assignment 1 Assignment 2 Seminar/Report 
Engine Lab Final Examination 

Subject Description: Advanced topics in: human powered 
transport, conventional and novel engine technology and 
design; strategies for reducing emissions; alternative fuels; 
solar vehicles; fuel cells and hybrid vehicles. 
Subject Objectives: On satisfactory completion of this subject 
students should be able to: i) describe conventional engine 
systems, and estimate energy requirements and pollution 
outcomes; ii) evaluate conventional engine systems, and 
determine appropriate engine configurations to meet prescribed 
needs; ill) analyse alternative engine systems, identify their key 
features, and compare these with the characteristics of 
conventional engine systems; iv) evaluate and asess the 
potential of alternative engine technologies and fuels to 
enhance the sustainability of energy use in this field; and v) 
advise on the selection of technology for transport needs. 

MECH980 Functional Analysis and 6cp 
Risk Management 

Contact Hours: Not on offer in 2003 
Subject Description: Requirement analysis of systems and 
components: functional requirements and constraints analysis. 
Functional analysis and allocation. Parametric analysis and 
decision trees. Sensitivity analysis and control. Risk trade-offs. 

MECH981 Concurrent Design Management 6cp 
Contact Hours: Not on offer in 2003 

Subject Description: System integration from the functional to 
the physical stage. Project planning. Risk management. 
Management of configuration, interface. Human engineering: 
task, operational sequencing, personnel requirements, error 
and safety analysis. 

MECH982 Bulk Solids Characterisation 6cp 
and Particulate Mechanics 

Contact Hours: Not on offer in 2003 
Subject Description: Concepts of particle mechanics (failure 
criteria, models to represent such criteria as particle size and 
distributions, particle shape, compressibility, permeability, 
internal friction, cohesion, adhesion, wall friction); concepts of 
flow properties of bulk solids for equipment design; flow 
property measurement techniques; use of computer software to 
analyse and present experimental data for use in design. 

MECH983 Bulk Solids Handling 6cp 
(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 properties to determine 
hopper geometries; bin wall loads; feeding and discharge 
systems, feeder loads; chute design; flowrate prediction; 
segregation and blending; dust suppression systems; stock pile 
systems; case studies. 
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MECH984 Belt Conveying 6cp 

Contact Hours: Not on offer in 2003 

Subject Description: Belt conveying systems; properties of 
conveyor belting; tension analyses (static and dynamic); drive 
systems; loading and unloading belts; trajectory prediction; 
transfer chute design novel belt systems; economic analyses. 

MECH990 Bulk Solids and Particulate 12cp 
Technologies Project 

Contact Hours: Not on offer in 2003 

Subject Description: Prepare a thesis on an approved topic 
related to bulk solids and/or particulate technologies. Nonnally 
the thesis will cover work performed in the workplace and 
additional supervision by an industry representative. 

MECH985 Dust and Fume Systems 6cp 

Contact Hours: Not on offer in 2003 

Subject Description: Basic concepts; terminology and 
problems; health and safety regulations; dust characterisation; 
fan performance characteristics; capture velocities and 
minimum transport velocities; hood and enclosure design; duct 
design; dust generation and its minimisation; flitration systems; 
design of dust handling and disposal systems; occupational 
health and safety; dust explosion; case studies. 

MECH986 Instrumentation and Control 6cp 
Systems For Bulk Solids 

Contact Hours: Not on offer in 2003 
Subject Description: Transducer types and their speciflcation 
and applications; dynamic response of systems; speed 
measurement and control; mass flow rate measurement; belt 
weighing; weigh belt feeders; continuous and batch weighing 
systems; bin weighing systems and structural implications; 
system accuracy; interfacing with PLC's and computers; case 
studies. 

MECH987 Advanced Topics in Bulk Solids 6cp 
and Particulate Technologies 1 

Contact Hours: Not on offer in 2003 
Subject Description: There is no set syllabus for this subject. It 
is intended that it normally be offered on a specialised topic 
relating to some aspect of modern technologies relating to bulk 
solids and/or particulate technologies by staff members/visiting 
specialists and/or engineering practitioners. 

MECH988 Advanced Topics in Bulk Solids 6cp 
and Particulate Technologies 2 

Contact Hours: Not on offer in 2003 

Subject Description: There is no set syllabus for this subject. It 
is intended that it normally be offered on a specialised topic 
relating to some aspect of modern technologies relating to bulk 
solids and/or particulate technologies by staff members/visiting 
specialists and/or engineering practitioners. 

MECH989 Advanced Topics in Bulk Solids 6cp 
and Particulate Technologies 3 

Contact Hours: Not on offer in 2003 

Subject Description: There is no set syllabus for this subject. It 
is intended that It nonnally be offered on a specialised topic 
relating to some aspect of modern technologies relating to bulk 
solids and/or particulate technologies by staff members/visiting 
specialists and/or engineering practitioners. 

MECH993 Maintenance Management of 6cp 
Bulk Handling Systems 

Contact Hours: Not on offer in 2003 
Subject Description: Maintenance function principles and 
objectives; reliability and maintainability; maintenance planning 
maintenance strategy for plant - a systems approach 
maintenance and information support; failure analysis 
maintenance organisation; maintenance control and 
documentation; human resource management; total production 
maintenance; auditing industrial maintenance systems. 

MECH994 Mechanical Handling Systems 6cp 

Spring 

Subject Description: Loss factor of ti-ansport; economic 
analysis of conveying and transportation systems; aspects of 
particulate mechanics in relation to mechanical handling 
systems; design concepts and performance criteria of 
mechanical conveying and feeding equipment employed in 
process plants. Performance analysis and evaluation of 
mechanical loading and unloading systems such as used in 
ship transport. 

MECH995 Bulk Solids Handling Sep 
(Systems and Design) 

Contact Hours: Not on offer in 2003 
Subject Description: Bin wall loads for symmetric and 
eccentric discharge; analysis of dynamic effects, the sito 
quaking' problem; wall roughness, friction and wear; feeder 
design principles; performance analysis of a range of feeders 
for bulk solids; flow promotion; blending and mixing; flor of fine 
powders; transfer chutes; vibration of bulk solids. 

MINE899 Advanced Topics in Mining 48cp 
Engineering 

Annual 

Subject Description: Computer aided analysis and design; 
computer methods; ore reserve estimation finite element 
techniques; hydrology; hydraulics; numerical techniques: 
reliability; rock mechanics; simulation; structural analysis and 
design; structural topology; mine planning. 

MINE901 Transportation of Minerals and 6cp 
Personnel 

Contact Hours: Not on offer in 2003 
Subject Description: Transport of minerals ft-om initial winning 
to stockpile and to distribution points; safety problems, hygiene, 
the environment; transport of personnel, equipment, safety, 
regulations; cost involved; current research. 

140 



Faculty of Engineering 

MINE902 Advanced Studies in Mining Sep 
Engineering 

Contact Hours: Not on offer in 2003 
Subject Description: Topics will be selected from those areas 
of Mining Engineering in which staff members or visiting staff 
members to the Department are engaged in active research. 

MINE903 Simulation of Mining Operations 6cp 
and Problems 

Contact Hours: Not on offer in 2003 
Subject Description: Including coal reserves, mining 
dimensions, surface effects, cost benefit effects of operation 
and management and economic evaluation and feasibility of a 
mining enterprise. 

MINE904 Rock Mechanics 6cp 
Contact Hours: Not on offer in 2003 

Subject Description: Fundamentals of strata mechanics 
together with advanced topics including engineering technology 
and rock mechanics aspects of coal mining strata control. 
Design aspects of mine structures, such as mine pillars, gate 
roads and longwall mining. Instrumentation in providing for the 
safe design of the mine opening. Rock and cable bolting 
techniques and powered support design. 

MINE953 Mine Water-Origin, Inflow 6cp 
Predictions and Control 

Contact Hours: Not on offer in 2003 

Subject Description: Water problems in surface and under­
ground mining; hydro geological factors affecting mine water 
inflow; hydrological considerations in origin of mine water; hydro 
geological characterisation of rock mass and pumping tests; 
pumping test calculations; effects of ground water on surface 
mining stability; ground water control in surface mining; 
calculation of mine water inflow to surface mining; water 
problems in underground mining; under-ground mine 
dewatering techniques; pumps and pumping systems; under­
ground pumping stations and pump design; mine inundation; 
working under the body of water; inflow prediction by chemical 
analysis method; mine water pollution control; treatment of mine 
water pollution; biotechnical approach; constructed wetiands 
and lagoons. 

MINE955 
Annual 

MINE957 

Annual 

Major Thesis (48 Credit Points) 48cp 

Phd Major Thesis 
(48 Credit Points) 

48cp 

MINE905 Environmental Control in Mines Sep 
Contact Hours: Not on offer in 2003 

Subject Description: Mine climate and its control, ventilation 
planning, ventilation network analysis and simulation; fan 
selection, booster fans; ventilation ofn long headings, 
recirculation; exhaust from diesel engines and their control; 
methane and its control in underground coal mines, dust in 
mine air and its control. 

MINE906 Mining Engineering Techniques 6cp 

Contact Hours: Not on offer in 2003 

Subject Description: A selection of advanced laboratory and 
field exercises in mine support, temporary and long term; in situ 
testing, laboratory testing, rock properties and parameters; mine 
design and plant related to extraction areas. 

MINE908 Fires, Explosions & Mine Gases 6cp 

Contact Hours: Not on offer in 2003 

Subject Description: Formation of coal dust; explosibility of 
coal dust; initiation of explosions; methane accumulation; 
development and propagation of explosion wave front; pressure 
pulse and flame front; prevention and control of coal dust 
formation; barriers, active and passive; experimental galleries; 
rescue and recovery of both mine and personnel; resultant fires; 
computer modelling of resulting crisis situations in ventilation; 
cun-ent research; relevant legislation. 

MINE909 Mine Subsidence 6cp 

Contact Hours: Not on offer in 2003 

Subject Description: Causes of mine subsidence; continuum 
mechanics theories; determination of trough subsidence; 
subsidence calculations and prediction; measurement 
trechniques; design of structures in mine subsidence active 
area; methods of reducing subsidence damage; application of 
computers for subsidence modelling; relevant legislation. 

PHyS910 Advanced Project in Physics A 6cp 

Autumn 

Assessment: Satisfactory operation and written descriptions of 
completed experiments. 

Subject Description: The student will be required to design 
and construct several self-contained experiments at the level of 
those encountered in Advanced Experimental Physics. 
PHYS921 Applied Physics Report 18cp 

Contact Hours: Not on offer in 2003 

Assessment: Satisfactory completion of report. 

PHYS946 Advanced Solid State Physics 6cp 

Spring / Autumn 

Assessment: Assignmend problems, tests and sessional 
examinations 

Subject Description: Crystal Symmetries; Groups of Linear 
Transformation; Abstract Groups; Theory of Group 
Representations; Group of the Schrsdinger Equation; Selection 
Rule Theorem; Groups of Physical Interest; Rotation 
Operations; Double-Valued Representations; Direct Products; 
Crystal Fields; Adiabatic Approximations; Bloch's Theorem; The 
Effective Mass Expansion; Spin-Orbit Interaction; Time-reversal 
Symmetry; Symmetry Properties of Wave Vectors; Band 
Theory; Impurities in Semiconductors. 

PHYS947 Special Topic in Physics A 6cp 

Autumn 

Assessment: Project Wori< and Seminar 

Subject Description: A special topic to be selected fi-om any 
area of Physics. The selection to be made by the Director of 
Studies. 
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PHYS948 Physics of Imaging 6cp 

Autumn 
Subject Description: Photographic processes and 
interpretation; Optical and infrared arrays; Image digitising 
systems; Radio synthesis imaging and fourier optics; Image 
analysis; Applications in industry, medicine and astrophysics. 

PHYS951 Medical Physics Research Project 18cp 
Annual / Spring 2003 - Autumn 2004 
Assessment: Substantial report 90%, Seminar 10%. 
Subject Description: The student will be required to undertake 
an applied research project on a topics of medical radiation 
physics under the supervision of one of the staff members 
working In the area of medical radiation physics. The area of 
research will be selected from the following fields: Nuclear 
Medicine, Medical Imaging, Radiobiology, Radiation Protection, 
Diagnostic Radiology, Radiotherapy, Instrumentation and 
Imaging Physics. All the above research topics may not be 
available every year. 

PHYS952 Radiation and Radiotherapy 8cp 
Physics 

Autumn 
Assessment: Written examinations 40%, assignments 20% 
and practical 40% 

Subject Description: This subject is intended to lead to an 
understanding of the instrumentation and techniques involved in 
diagnostic and therapeutic uses of radiation in medicine. Topics 
covered will include Interactions of Radiation with Matter, 
Sources of Radiation, Detecting Radiation, Nuclear Elect4ronics 
and data acquisition system. Nuclear Reactions and Production 
of Radioisotopes, Neutron Physics, Dosimetry of photons, 
electrons and neutrons, Soliud Sate Dosimetry, TLD and film 
dosimetry. Introduction to Radiation Theraphy, Medical Linear 
Accelerators, X-ray Modeling Methods, Brachytherapy and 
Radiosurgery, Clinical Radiotherapy, Linear Accelerators X-ray 
and Electron Beam Properties. 

PHYS953 Medical Imaging and Nuclear 8cp 
Medicine 

Annual / Spring 2003 - Autumn 2004 
Assessment: Written examinations 40%, assignments 40% 
presentation 20% and practical pass/fail. Students are required 
to pass the practical 

Subject Description: This subject is indended to lead to an 
understanding of the instrumentation and techniques involved in 
medical imaging and an appreciation of the part played by 
image analysis in medical physics specifically. Topics covered 
will include - the photographic process, solids state detectors 
and CCDs, the hardware of image processing; film digitisers 
and plate scanners, software techniques, histograms, 
enhancements, convolution, eduge enhancement, fourier 
tecniques and operature systhesis, nuclear magnetic 
resonances, larmour frequency, basic imaging, slice selection, 
3D data acquisition, chemical shift imaging, contract agents, 
image artefacts and distortion. The evolution and basic physics 
of radionuclide imaging, the tracer principle in Nuclear 
Medicine, the ideal properties for radioactive agents for 
diagnostic studies, the ideal properties for therapeutic 
radioactive agents, basic physiology of body organs pertinent of 
Nuclear Medicine, 

PHYS954 Radiobiology and Radiation 8cp 
Protection 

Spring 

Assessment: Written examinations 40%, assignments 20% 
and practical 40% 

Subject Description: Topics covers in this subject include -
Interaction of radiation with living cells and tissue; clinical 
fractionation; clinical radiation syndromes; radiobiological 
modelling; experimental radiation oncology; local control vs 
system control; radionuclide therapy; binary therapy; new 
radiotherapy modalities and their radiobiology; dosimetry; 
natural background radiation; principles of radiation protection; 
instrumentation for radiation protection; Radiation protection in 
radiation therapy and diagnostic. 

PHYS960 Advanced Project in Physics B Sep 

Spring 

Contact Hours: 42 hours latxjratory 

Assessment: Satisfactory operation and written descriptions of 
completed experiments. 

Subject Description: descriptions of completed experiments. 

PHYS990 Applied Physics Project 24cp 

Spring / Autumn / Annual 

Assessment: Minor Thesis 

Subject Description: The student will undertake a research 
project and present a minor thesis and seminar on an applied 
physics topic selected after discussion with the Department 
Head. 

PHYS997 Special Topic in Physics B 6cp 

Spring 

Contact Hours: 28 hours 

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. 

PHYS999 Major Thesis 48cp 

Annual / Spring 2003 - Autumn 2004 
Subject Description: The major thesis takes the fonn of a 
supervised research project on an approved topic. 
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