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Modules in mechanical engineering explore the processes by which mechanical products and 
systems are designed and manufactured. Modules in automotive engineering are focussed on the 
design, test and develop vehicles and/or components from concept through to production, and are 
involved in improving the vehicle in response to customer feedback. 
 
Level 4 modules consist of analytical subjects such as mathematics, engineering science, structural 
mechanics and dynamics that provide the necessary theoretical background; engineering design and 
applications that provide the necessary technical skills; and an introduction to the profession of 
engineering.  

 
Level 5 modules in mechanical engineering focus on more-specialist studies such as applied 
mechanics, fluid mechanics, thermodynamics, electronics, control and computing. Opportunities to 
enhance mathematics and project management abilities are available. Level 5 modules in  
automotive engineering provide an in-depth look at aspects of automotive systems, such as engine 
types, braking systems, gear boxes and chassis systems. 
 
Level 6 modules are more advanced and comprise the core disciplines and specialist advanced 
modules, plus a strong emphasis on independent learning through project work, both individual- and 
group-based projects. 

Entry requirements:  
 

  GPA of 2.75 or above (out of 4.0) or equivalent. 
 

Pre-requisites:  
 

 Level 4: prior study of university-level mathematics is required. 
 

 Level 5: previous study of general engineering/maths/physics 
at level 4 is required. 
 

 Level 6: substantial prior study of mechanical engineering at 
intermediate level is required.  
 

 Specific pre-requisites for particular higher-level modules are 
indicated in each module description. 

 

Taught at:  Roehampton Vale campus 

 
Key: 

 

KEY TO MODULE DESCRIPTORS 

 
SUITABILITY OF MODULE FOR STUDENTS VISITING KU ON STUDY OPTION ____ 

 

1 Indicates module is suitable for students visiting KU on Study Option 1 (Whole Year) 

2 Indicates module is suitable for students visiting KU on Study Option 2  (Autumn) 
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3 Indicates module is suitable for students visiting KU on Study Option 3  (Spring/Summer) 

 
Note: Whilst the University makes every effort to ensure that this information is correct at the time of 
updating (July 2013), it cannot accept responsibility for omissions or subsequent changes. Module 
availability and content may be subject to change, as part of the University’s policy of continuous 
improvement and development.  

 
MODULE

CODE 
TITLE SUITABILITY 

KEY 

LEVEL 4  (INTRODUCTORY) 
 

ME4010 Engineering Application and Practice 1 

ME4011 Thermofluid and Mechanical Principles 1 1 

ME4012 
Analytical Methods, Computing and Electronic 
Systems 

1 

ME4013 Engineering Design Materials and Manufacture 1 1 

ME4111 Engineering and Mechanical Principles 1 

ME4112 
Technology Mathematics, Electronics and 
Computing 

1 

ME4214 Project and Industrial Management 1 

LEVEL 5 (INTERMEDIATE) 
 

ME5011 Thermofluid and Mechanical Systems 2 1 

ME5012 Electronic Systems, Control and Computing 1 

ME5013 Engineering Design Materials and Manufacture 2 1 

ME5014 Project Engineering and Management 1 

ME5061 Nuclear Science and Power 1 

ME5112 Analytical Techniques, Electronics and Control 1 

ME5113 Design Methods and Materials 1 

ME5121 Automotive Systems Engineering 1 

ME5131 Solid Mechanics and Thermofluids 1 

ME5141 Motorcycle Systems Technology 1 

ME5151 Engine and Vehicle Technology 1 

ME5171 Manufacturing Technology and Balancing Studies 1 

LEVEL 6 (ADVANCED) 
 

ME6010 Business Management and Quality Systems 1 
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ME6011 Thermofluid and Mechanical Systems 3 1 

ME6012 Mechatronics, Dynamics and Control 1 

ME6013 CAE with CFD and Mathematical Modelling 1 

ME6061 Nuclear Reactor Systems and Operation 1 

ME6121 Vehicle Design and Technology 1 

ME6131 Computer Aided Engineering and Mechatronics 1 

ME6141 Motorcycle Design and Analysis 1 

ME6151 Race Car Design and Analysis 1 

 
 

LEVEL 4 (INTRODUCTORY) 
 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  

Module Code: ME4010 

Module Title: Engineering Application and Practice 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering/mathematics 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

The principal aim of this module is to give students a flavour of what is involved in taking 
a concept through to reality. The module will expose the students to the key aspects 
involved in a real project. To facilitate this, the student will study project planning, health 
and safety, professional practice and fundamental workshop skills. 

Throughout the year students undertake practical work in two key areas, workshop 
practice, consisting of fabrication and basic machining skills; laboratory practice 
consisting of materials and metrology. Parallel to this the theoretical content focuses on 
managing a project from start to finish and an introduction to what is expected of a 
professional engineer. 

Students will be involved in the design, planning, assessment, fabrication and testing of a 
mechanical structure albeit on a small scale. 

Topics covered may include: 

 Library resources and data retrieval.   

 Time management.   
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 Report writing, presentation preparation and delivery, visual aids.   

 The Health and Safety at Work Act 1974 and Risk Assessments.   

 The Role of the Engineering Institutions and the routes to Professional Engineer 
status. 

 Introductory laboratory exercises relevant to their discipline, e.g. identification of 
engine components. 

 Heat treatment, case hardening, testing of materials.  

 Measurement using a variety of techniques.  

 Machining including drilling, shaping, milling and turning.  

 Fitting, sheet metal cutting and forming, and fabrication by riveting, soldering, 
brazing. 

 

Teaching:  
Lectures, seminars, engineering and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Practical: competence based assessment focussing on hand tool skills and the 
use of basic machine tools (10%) 

 Coursework: Group project (40%), laboratory assignment to include online 
submission and feedback (25%), and a reflective e-portfolio (to include 1500 
word essay) (25%)  

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  

Module Code: ME4011 

Module Title: Thermofluid and Mechanical Principles 1 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering/mathematics 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

This module introduces the students to the fundamentals of thermofluids 
(thermodynamics and fluid mechanics) and solid mechanics (statics and dynamics).  

The thermofluids section of the module covers the key concepts of system, work, heat 
and the main thermodynamics laws (zeroth, first and second laws) with special reference 
to their engineering applications. This section also introduces the main equations of fluid 
mechanics and dynamics, dimensional analysis, properties of fluids and their 
measurement methodology and units.  
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The solid mechanics section provides an understanding of the behaviour of particles and 
rigid bodies whilst stationary and in motion. Bodies under equilibrium are studied and 
the external and internal parameters such as force, moment, stress, strain etc. are 
defined, derived and used for problems solving. This section also introduces kinematics 
and kinetics/dynamics of particles and rigid bodies with their engineering applications. 

Topics  covered may include: 

 Units and dimensions, open & closed systems 

 Work, heat, fluid properties 

 Zeroth, first and second Laws of Thermodynamics 

 Dimensions and dimensional analysis 

 Pressure and Temperature Measurement 

 Hydrostatics, laminar and turbulent flows, continuity, momentum and energy 
equations 

 System of forces and moments under static equilibrium, pin-jointed structures 

 Direct and shear stress and strain, compound bars  

 Shear force, bending moments, theory of bending and twist  

 Kinematics of particles with constant and variable accelerations, kinematics of 
rigid bodies, simple mechanisms   

 Kinetics of particles and rigid bodies, Newton’s method, energy and impulse 
 

Teaching:  
Lectures, tutorials, and laboratory sessions 

Assessment: 

STUDY OPTION 1: 

 2 hour Exam (60%) 

 Coursework: two in-class MCQ tests and two laboratory reports (40%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  
Return to top 
 

Module Code: ME4012 

Module Title: Analytical Methods, Computing and Electronic Systems 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering/mathematics 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 
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Course Content: 

This module introduces students from a variety of backgrounds to the basic concepts 
from electrical and electronic engineering, using analytical methods. The module embeds 
solid foundations in engineering mathematics, which are then conceptualised to find 
solutions of engineering problems. Furthermore, it introduces students to basic 
programming skills applied to engineering problems 

Topics covered may include: 

 Revision of fundamentals, field, potential, Ohms law etc. 

 Analysis of simple linear circuits. 

 AC theory, RCL circuits. 

 Three phase principles, applications; motors. 

 Electronic components, integrated circuits, PCBs. 

 Electrical instruments- function and applications. 

 Power supplies and amplifiers. 

 Introduction to a high level programming language and implementation in 
hardware. 

 Differential calculus, partial differentiation. 

 Integral calculus with standard integrals, partial fractions. 

 Numerical differentiation and integration. 

 Solution of non-linear equations. 

 Matrix algebra, linear systems, simultaneous equations. 

 Trigonometry. 

 Complex numbers. 

 Introduction to statistics, laws of probability, random variables, density and 
distribution functions, binomial, Poisson and normal distributions, curve fitting. 

 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 
STUDY OPTION 1: 

 Coursework: two in-class tests (40% each) and a hands-on exercise (20%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  

Module Code: ME4013 

Module Title: Engineering Design Materials and Manufacture 1 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering/mathematics 

Suitability   Open to suitably qualified Study Abroad/International Exchange students 
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enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

The Engineering Design, Materials & Manufacture module aims to develop competence 
in the application of the fundamentals of engineering design to a given specification 
including the manufacture and testing of that design. It also provides students with an 
understanding of the structure and synthesis of a broad range of engineering materials, 
their test methods, their structure, their implications for manufacture and the control of 
these structures to produce optimum performance in service. 

Topics covered may include: 

 Communication by Drawings and CAD Solid Modelling 

 Principles of Project Management and Planning 

 The Engineering Design Process 

 Detail Design and Product Data Specification 

 Engineering Analysis in the design process 

 Test and analysis of results from prototype testing 

 Classification and properties of engineering materials. 

 Mechanisms, and analysis, of elastic and plastic deformation and materials 
hardening. 

 Introduction to mechanical testing of solids and evaluation of materials 
performance. 

 Introduction to binary phase diagrams and principles of heat treatment 
procedures. 

 Characteristics, analysis, application and evaluation of metals, ceramics, 
polymers and ceramics. 

 Principles of material selection procedures and their impact on the environment. 

 Common manufacturing processes. 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Coursework 

 An online CAD test will assess the individual CAD knowledge (15%) 

 A major design and make project to include CAD models, full working 2D 
detail drawings, design log book, specification etc (45%) 

 Two in-course tests: an MCQ test (15%) and a short answer test (25%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
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Module Code: ME4111 

Module Title: Engineering and Mechanical Principles 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering/mathematics. 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

This module introduces the students to the fundamentals of thermodynamics and fluid 
mechanics along with solid mechanics (statics and dynamics).  

The thermodynamics and fluid mechanics sections of the module introduces the key 
concepts of system, work, heat and the main laws of Thermodynamics (zeroth, first and 
second laws) with special reference to their engineering applications. This section also 
introduces the main equations of fluid statics and dynamics, properties of fluids and their 
measurement methodology and units.  

The solid mechanics section provides an understanding of the behaviour of particles and 
rigid bodies whilst stationary and in motion. Bodies under equilibrium conditions are 
studied and the external and internal parameters such as force, moment, stress, strain 
etc. are defined, derived and used for problem solving. This section also introduces 
kinematics and kinetics/dynamics of particles and rigid bodies with their engineering 
applications. 

Topics covered may include: 

 Units and dimensions, open & closed systems. 

 Work, heat, fluid properties. 

 Zeroth, first and second Laws of Thermodynamics. 

 Pressure and Temperature Measurement. 

 Hydrostatics, laminar and turbulent flows, continuity, momentum and energy 
equations. 

 Gas laws. 

 Free body diagrams for static and dynamic situations. 

 Basic kinetics; Newton’s laws of motion; Force and Acceleration. 

 Work and Energy; Impulse and Momentum. 

 Simple kinematics of a rigid body; Rectilinear and Curvilinear motion. 

 Free-undamped Vibrations with a single degree of freedom.  

 Static equilibrium: Coplanar and concurrent force system. 

 Force Moments. Forces in pin-jointed frameworks. 

 Direct and shear stress and strain, compound bars and thin walled vessels. 
 

Teaching:  
Lectures, seminars and practical sessions 
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Assessment: 

STUDY OPTION 1: 

 2 hour Exam (60%) 

 Coursework: three laboratory reports (15% total), one MCQ test (10%) and one 
short answer test (15%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  

Module Code: ME4112 

Module Title: Technology Mathematics, Electronics and Computing 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: Successful completion of introductory level engineering. 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

Mathematics and computing are the backbone of modern technology and engineering 
and fundamental knowledge of electrical and electronic concepts is essential for modern 
design in both these disciplines.  They are all strongly connected through the use of 
analytical/numerical methods, logic and algorithms, modelling and visualisation. 

The mathematics section of the module covers the fundamentals and application of 
algebra, logarithms, trigonometry, calculus and vectors to typical engineering problems, 
particularly related to, but not exclusive to, electrical and electronic systems.  The 
computing section includes the application of spreadsheets, MATLAB tools and other 
propriety software packages. 

Topics covered may include: 

 Basic pre-calculus algebra 

 Functions including inverse functions, logarithms and exponentials 

 Trigonometry and vectors 

 Calculus: differentiation, integration and differential equations including 
applications in engineering 

 Complex numbers. 

 Introduction to statistics. 

 Fundamentals: potential, Ohms law etc. 

 Analysis of simple linear circuits. 

 AC theory, RCL circuits. 

 Three phase principles, applications; motors. 

 Electronic components, integrated circuits, PCBs. 

 Electrical instruments- function and applications. 
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 Power supplies and amplifiers. 

 Introduce and use appropriate software. 
 

Teaching:  
Lectures, seminars and practical sessions 

Assessment: 

STUDY OPTION 1: 

 2 hour Exam (50%) 

 Coursework: Use of software assignment (20%), online laboratory exercises 
(15%) and in-course short answer test (15%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
  
Return to top 
 

Module Code: ME4214 

Module Title: Project and Industrial Management 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 4 

Prerequisites: None. 

Suitability  
 Open to suitably qualified Study Abroad/International Exchange students 

enrolled at KU for Study Option 1  

 Not open to Erasmus students (as Level 4) 

Course Content: 

The module offers the opportunity to explore the basics of project implementation and 
management along with an investigation of typical organisational structures, how they 
operate and the legal and fiscal legislation which can affect these modern commercial 
enterprises and the decisions that they make.  

The module also offers the students the space to reflect on their strengths and 
weaknesses and on their future employment needs encouraging them to build initial 
curriculum vitae for future refinement. 

Topics covered may include: 

 Project management techniques and the use of appropriate software 

 Health and safety directives and regulations. 

 Quality assurance, ISO quality standards and TQM. 

 Utilisation of financial tools to undertake economic assessment and analysis  of 
project or business situations. 

 Knowledge of the principles, procedures and application of tools for project, 
business and risk management. 
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 Quality management requirements of engineering and construction projects, 
including aspects of ISO9000. 

 Types of industrial and company structures and management structures. 

 The influence of human resource management principles and practices on 
assembling effective teams to deliver projects for industrial clients.  

 CV’s and job applications. Careers services and employment advice. Personal 
skills audit and portfolio. 

Teaching:  
Lectures, seminars and computer workshops 

Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Practical: Oral Presentation (10%) 

 Coursework: Group project (20%) and individual project (20%) including 
evaluation of self and group 

  Last updated: 12/05/13 KSJ 

 
Return to top 
 

LEVEL 5 (INTERMEDIATE) 
 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5011 

Module Title: Thermofluid and Mechanical Systems 2 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4011 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1 only 

 

Course Content: 

This module is designed to build on the knowledge gained in ME4011 Thermofluid and 
Mechanical Systems 1. It will add the necessary depth and extend the knowledge base in 
order to prepare students for the advanced level 6 module Thermofluid and Mechanical 
Systems 3. 

Topics covered may include: 

 a brief revision of the conservation of energy and laws of thermodynamics 

 balancing studies 

 mechanisms of heat transfer, combustion processes, boundary layers 

 mixtures of gases 
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 thermodynamics cycles and their applications to steam power plants, gas turbines, 
internal combustion engines 

 heat exchangers and refrigerators 

 problem solving and equation solving techniques 

 practical applications 

 Two dimensional stresses and strains, principal and shear stress and strain Mohr’s 
circle. 

 Asymmetric section, strength and safety factor, buckling. 

 Free and forced vibration of damped single degree of freedom and mathematical 
modelling. 

 Design of vibration absorbers using two degree of freedom systems, isolators, 
transmissibility. 

 Vibrations in beams, shafts, critical speeds, Rayleigh’s and Dunkerly’s methods 

 Series expansion 

 Complex numbers 

 Matrices and linear equations 

 1st and 2nd order ODEs with applications 

 Vectors 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (70%) 

 Coursework: two problem based research assignments (10% each) and two 
laboratory reports (5% each) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5012 

Module Title: Electronic Systems, Control and Computing 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4012 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  
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Course Content: 

This module builds upon the first year module ME4012, extending electronics teaching to 
more complex devices and methods for analysis. It deals with advanced electronic 
systems and concepts from classical control, including feedback control systems and 
analysis of their response and the effects of the feedback loop.  

The content of this module is informed by the research performed by the teaching team. 
In order to improve students' employability, a range of engineering programming tools 
are used to model and analyse the performance of engineering systems, enabling 
learning of the functionality of control analysis and design software 

Topics covered may include: 

 Operational amplifiers, electronic filters. 

 ADC and DAC converters. 

 Boolean algebra and logic circuits. 

 Mathematical models and computer simulation. 

 Velocity feedback. 

 PID controllers, step response, stability, Routh-Hurwitz. 

 Flow control: loops and decisions, selection structures. 

 Assignments and logical compares. 

 Data types, functions and variables.  

 Strings and arrays, multidimensional arrays. 

 Standard I/O, file I/O. 

 Complex numbers. 

 1st and 2nd order ODEs with applications. 

 Partial differentiation and applications. 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Coursework: Test (25%) and measurement & programming assignment (25%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5013 

Module Title: Engineering Design Materials and Manufacture 2 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4013 or equivalent 
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Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module deepens the knowledge of the mechanical engineers in design 
communication to British Standard BS8888, from reading engineering drawing to product 
design specification and optimisation and validation. The traditional design methods are 
supported by the CAD/CAE software to assist the students in solving and analysing 
engineering design problems. The digital modelling takes the students from the 2D 
conventional engineering drawing skills to 3D digital model using feature based and free 
form modelling techniques. The digital simulation covers two types of analysis, the 
engineering mechanism design, finite elements modelling (FEM) and analysis (FEA) using 
cutting edge solvers.  

The second part of this module concentrates mainly on the manufacturing stage of the 
engineering design process. The traditional design for machining and assembly methods 
are supported by the CAD/CAM software, this assists the students in optimising the 
design, machining and manufacturing cost. The digital manufacturing takes the students 
from the conventional methods to 3D digital machining simulation using feature based 
recognition for CAD models.  

Topics covered may include: 

 Design Methods: design process, design product specification, solution 
generation, analysis, evaluation, selection, solution development and testing. 

 Design and optimisation of engineering elements. 

 Engineering materials selection, properties, production and form of commonly 
used materials, cost and application. 

 Computer Aided Engineering in the design process. Use of detail and assembly 
drawings in design to comply with current British Standard. 

 Creation of geometric models, and their use in aiding the effective presentation 
of design proposals and design simulation. 

 Product prototyping methods; engineering models; Rapid Prototyping; 

 Value analysis and engineering. 

 Design for Manufacture and Assembly – DFMA. 

 Computer aide manufacture – CAM. 

 Detail Design and Costing. 
 

Teaching:  
Lectures, tutorials, workshops and CAD/CAM/CAE workshops 

Assessment: 

STUDY OPTION 1: 

 Coursework: Conceptual design task (30%), Design analysis task (30%), and 
Manufacturing task (40%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 



 

 

 
Mechanical and Automotive Engineering Modules for 

Visiting Students 2013/14 
 

 

 

15 

 

 

Module Code: ME5014 

Module Title: Project Engineering and Management 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Previous study introductory university level engineering/management. 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

The module includes principles and commercial practices for the management of 
engineering projects and related wider business operations.  The nature of project 
engineering and business management is considered in the context of quality, time, risk 
and sustainability aspects.   

The module is contextualised for Mechanical and Automotive professionals to promote 
and broaden knowledge of how companies and organisations work in the project and 
business environment.  This module continues effective team working as well as 
developing interpersonal skills. 

Topics covered may include: 

 Knowledge of the principles, procedures and application of tools for project, 
business and risk management. 

 The legal and ethical framework of projects in relation to the law of contract, to 
tort and to health and safety legislation. 

 Project planning, scheduling and resource levelling, including use of proprietary 
software   

 Utilisation of financial tools to undertake economic assessment and analysis  of 
project or business situations 

 Quality management requirements of engineering and construction projects, 
including aspects of ISO9000. 

 Basic statistical tools and techniques. 

 The influence of human resource management principles and practices on 
assembling effective teams to deliver projects for industrial clients.  

 Development of group and interpersonal skills in project and business 
management. 

 

Teaching:  
Lectures, seminars and computer workshops 

Assessment: 

STUDY OPTION 1: 

 Exam (60%) 

 Coursework: Group and individual project reports, including evaluation of self 
and group (40%) 

  Last updated: 12/05/13 KSJ 
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Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5061 

Module Title: Nuclear Science and Power 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of intermediate level engineering 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module provides and appreciation of the contemporary status of worldwide nuclear 
power generation, and the underlying nuclear and radiation science required to 
understand nuclear reactor operating principles and the hazards associated with nuclear 
power production.  The study of nuclear science and radioactivity is supported by 
laboratory practical work conducted with radioactive materials and nuclear radiation 
detection systems.   

Topics covered may include: 

 Overview of current world status of nuclear power generation 

 Nuclear science principles, radioactivity, nuclear instability, binding energy, 
nuclear reactions, interaction of neutrons with matter, fission and fusion nuclear 
reactions, principles of the fission chain reaction process. 

 Radioactivity and the effects of ionizing radiation, 

 Introduction to health physics, principles of radiation, risks and hazards of 
ionizing radiation. 

 Operational properties and engineering issues associated with a range of reactor 
types, including the UK Magnox and AGR reactors, pressurized and boiling water 
reactors,  

 New-generation reactors and applications to electricity generation, desalination 
and hydrogen production, and transmutation of nuclear waste. 

 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Coursework (50%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
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Study Option 3 = Spring/summer 
 

Module Code: ME5112 

Module Title: Analytical Techniques, Electronics and Control 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4112 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module builds upon level 4 extending mathematics and electronics concepts to more 
complex devices and methods for analysis. It also introduces concepts from classical 
control, using the engineering programming tools to model and analyse performance of 
engineering systems, enabling learning of the functionality of control analysis and design 
software. 

Topics covered may include: 

 Operational Amplifiers, Electronic Filters 

 Combinational and sequential logic circuits 

 Velocity Feedback 

 PID controllers, Step response, Stability, Routh Hurwitz 

 Mathematical Models and computer simulation 

 Complex numbers 

 Matrices 

 Linear equations 

 1st and 2nd order ODEs with applications 

 Partial differentiation 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Coursework: In-class short test (15%), “Test & Measurement” lab exercise (10%) 
and Group assignment (25%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5113 

Module Title: Design Methods and Materials 
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Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4013 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module is designed to further develop students’ knowledge and skills in materials, 
manufacturing processing and engineering design. In materials part, the teaching is 
designed to provide knowledge on the relationship between microstructure, mechanical 
properties and manufacturing processes for a range of engineering materials, thus 
enabling optimal utilization of materials for specific engineering applications and select 
best manufacturing process.   

The engineering design part is to deepen the knowledge of the mechanical engineers in 
design communication to British Standard BS8888, this includes skills to enable the 
students to read engineering drawing and geometrical tolerances, to write a designer 
product specification, and finally optimize and validate the design product by using the 
value engineering and analysis concept. The traditional design methods are supported by 
the CAD software to assist the students in their design tasks. 

Topics covered may include: 

 Review of deformation and failure mechanisms associated with different group 
of materials. Phase transformation and hardening mechanism of alloy. 

 Alloying, co-polymerisation, cross-linking processes and polymer joining. 
Techniques including adhesive bonding. Work hardening, precipitation 
hardening.  

 Analysis of S-N fatigues data, fracture mechanics analysis of fatigue. Creep data 
collection and analysis, Norton equation, effect of stress and temperature.  

 Casting techniques, injection moulding, extrusion, blow moulding. Composite 
processing. 

 Principle of powder consolidation techniques and the range of application. Cost 
constraints, and environmental issues. 

 Design product specification  

 Design and optimization of engineering elements 

 Computer Aided Design in the design process.  

 Use of design detail and assembly drawings to comply with British Standards 

 Human engineering 

 Value engineering and value analysis 

 Design for Manufacture and Assembly - DFMA 

 Detail Design and Costing 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 
STUDY OPTION 1: 

 Coursework:  
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 portfolio of materials assessments: includes a laboratory report (10%) 
and two in-course tests (20% each) 

 portfolio for Design: includes an initial design task (10%) and one design 
project (40%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 
Return to top 
 

Module Code: ME5121 

Module Title: Automotive Systems Engineering 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of intermediate level engineering 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

The module introduces all automotive systems and covers the design of all automotive 
dynamics and control systems. 

Topics covered may include: 

 Principles of 2 and 4 stroke engines, Diesel and Petrol reciprocal engines, Wankel 
Rotary engine, Stirling cycles. 

 Engine performance calculations and thermodynamic equations related to engine 
cycles. Roller Dynamometer testing. 

 2 and 3 shafts manual gearboxes, clutches, front and rear wheel drive, differentials, 
final drive mechanisms, driveshafts and joints, wheel bearings, hub arrangements. 

 Steering and suspensions – steering boxes, rack and pinion, steering column, steering 
wheel fittings, Ackermann principles, instantaneous centre. Toe-out on turns, castor, 
camber, toe-in/out, positive/negative offset, calculations and measurement.   

 Bounce, pitch, roll and yaw. Rattle space and tyre hop frequencies, suspension 
arrangements (McPherson strut and double wishbone), mediums, linkages, dampers 
and springs, tyres. 

 Disc and Drum brake mechanisms, master cylinders, vacuum servo systems, load 
apportioning valves, compensator valves, brake fluid, pipes and hoses, braking 
efficiency, secondary/parking brake mechanisms, legal requirements.  

 Brake split system, parking brake arrangements, anti-lock braking systems (ABS) and 
electronic brake force distribution (EBS). 

 Fuel injection systems, forces induction and intercoolers. 

 Space frame, monocoque and composites. 

 Fuel and ignition maps, cold start compensation, battery voltage compensation, 
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injector flow rates and fuel delivery timing, initial set up parameters. 

 Roll centre, centre of gravity, instant centre, dynamic stability, steering geometry, 
ride and roll steer, ride and roll rates. 

 Force/pressure calculations, lateral and longitudinal weight transfer, engine torque 
reaction. 

 Kinematics, FEA, electrical and electronic systems, fault diagnosis, vehicle 
information systems. 

 Onboard safety design, anthropometrics, safety legislation. 

 Traditional materials, alloys, composites, plastics, ceramics, processing methods, 
modern automotive production systems, current trends in automotive production 
systems. 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (70%) 

 Coursework: 3 written laboratory reports (10% each) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5131 

Module Title: Solid Mechanics and Thermofluids 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of ME4111 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

The module builds on the principles introduced at level 4 and allows the students to 
develop and expand these key topics in Mechanical Engineering.  The students will 
further their knowledge of the behaviour of solids under static load and subjected to 
constant and non-constant acceleration. Likewise topics surrounding the thermodynamic 
behaviour of systems and the dynamic behaviour of fluids will be investigated. 

Topics covered may include: 

 Two & three dimensional stress and strain. 

 Mohr’s circles of stress and strain and Principal Stresses and Strains. 

 Thick walled shells. 

 Bending moment and shear force diagrams. Determination of deflection. 

 Euler Buckling theory. 

 Vibration modelling using differential equations. 
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 Rigid body dynamics. Gyroscopic motion. 

 Transmission of power, torque and speed. 

 Review of Conservation of Energy and Laws of Thermodynamics. 

 Rankine cycle, Gas turbine, Internal combustion engines, Refrigeration, Heat 
exchangers. 

 Applications in Engineering processes and design.  

 Review of Fluid mechanics. Laminar and turbulent Boundary layer flow. 

 Losses in Internal flows. 

 Compressible flow. 

 Heat transfer conduction, convection and radiation. 

 Mixtures of gases, Combustion processes. 

 Applications in design. 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (70%) 

 Coursework: portfolio of laboratory reports and short answer or MCQ in-course 
tests (30%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5141 

Module Title: Motorcycle Systems Technology 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of introductory level automotive engineering 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

In semester 1, the module introduces the principles of motorcycle systems including 
engines, transmission and drive systems, suspension, braking and steering systems. 
Specifically engine cycles, valve arrangements, steering, fuel systems, braking systems, 
ignition systems, clutches, gearbox, suspension, cooling systems and lubrication. 

In semester 2, the module further develops the students understanding of general 
motorcycle systems engineering. Specifically the construction of engines, bearings, 
crankshaft, multiple carburettors, starting systems, charging systems, transmission 
systems, shaft drives, power generation, consumption tests, frames and suspension. 
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Topics covered may include: 

 Motorcycle classification 

 4-Stroke, 2-Stroke, SI, CI, configurations and alternative engines 

 Brake power, torque, p-v diagrams, bmep, bcsf and efficiencies 

 Forced induction, electronic ignition and fuel injection components 

 Lubrication and cooling systems 

 Gearboxes, clutches, final drives 

 Suspension and steering geometry 

 Braking system – discs, master cylinder, calliper, ABS 

 Starting / charging systems and other electrical systems 

 Material properties and processing, joining methods 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (60%) 

 Coursework: 3 pieces (40%) 
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Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5151 

Module Title: Engine and Vehicle Technology 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of introductory level automotive engineering 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

In semester 1, the module introduces and expands students understanding of the basic 
operating principles related to performance engines and their associated systems. 
Introduce students to the operation and configuration of CAN systems. 

In semester 2, the module introduces and expands students understanding of the basic 
operating principles and layout related to performance vehicle transmission, steering, 
suspension and braking systems. 

Topics covered may include: 

 4-Stroke, 2-Stroke, SI, CI, configurations and alternative engines 

 Brake power, torque, p-v diagrams, bmep, bcsf and efficiencies 

 Forced induction, electronic ignition and fuel injection components 
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 Wet and dry sumps, oil pumps, pressure relief valves and filters 

 Gearboxes, clutches, differentials, driveshafts and hubs 

 Suspension types – wishbone, strut, trailing arms, springs and dampers 

 Braking system – discs, master cylinder, calliper, servo and compensator valve 

 CAN protocol, identifiers, frames, offset, scalar, error checking 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (60%) 

 Coursework: 3 pieces (40%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME5171 

Module Title: Manufacturing Technology and Balancing Studies 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 5 

Prerequisites: Successful completion of introductory level business/management useful. 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module seeks to introduce the students to many of the modern management 
techniques which are widely used in manufacturing and engineering companies. 

Topics covered may include: 

 Structure of modern manufacturing systems 

 Classification of manufacturing systems 

 Factory location and factory layout 

 Elements of lean production 

 Supply-chain management 

 Flexible manufacturing systems, robots, automated guided vehicles 

 Use of manufacturing system software MRP/MRPII/JIT 

 Computer simulation modelling 

 Shop floor data collection 

 Sales forecasting 

 Product costing 

 Break-even analysis 

 Line balancing 

 Linear programming 
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 Equations solving techniques 

 Matrices and determinants: engineering applications 

 Mathematical modelling and analytic problem-solving - typically Heat Exchangers 
/Refrigeration 

 Mathematical modelling and analytic problem-solving – Hygrometry 

 Problem solving techniques as applied to typical engineering systems 

 Application of statistics & probability to data analysis in engineering 

 Report writing techniques as required in individual and group design projects 
modules 

 

Teaching:  
Lectures, tutorials, case studies, discussion groups and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (50%) 

 Coursework: Two short answer tests and two written assignments/presentation 
(50%) 

  Last updated: 12/05/13 KSJ 
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LEVEL 6 (ADVANCED) 
 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME6010 

Module Title: Business Management and Quality Systems 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: 
Previous study of business management principles useful. 
 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

The module provide students with an in depth understanding of business and 
management concepts required by professional engineers and enable them to acquire a 
set of skills for successful employment in large national and international companies. 
Additionally it develops students’ enterprising skills & attributes as well as their 
appreciation of engineering profession in a global context.  

A major aspect of the module is introduction of quality systems with an emphasis on 
statistical approach to quality enhancement in engineering, including reliability, design of 
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experiments and benchmarking.  

Topics covered may include: 

 The macro and micro business environment, Profit & loss, balance sheet and 
cash flow, sources of finance. Analysing accounts.  

 Market segmentation, targeting and positioning. Growth strategies. Mergers and 
acquisitions. Joint ventures and alliances. Budgets.  International business, trade 
barriers, globalisation. 

 The entrepreneurship / enterprise process, generating ideas to meet market 
needs, opportunity identification and exploitation; project planning and efficient 
use of resources; role of engineers in support of global projects to facilitate 
technological awareness in under-developed and developing countries.  

 Historical review of quality, quality gurus, standards organisations, standard 
definitions and implementations. 

 Product liability legislation and product liability prevention programmes, ISO 
9000 series of standards, quality awards, Six-Sigma, quality costs (PAF model) 

 Acceptance sampling (attributes), tolerance analysis, process capability (CP and 
CPK), statistical process control (mean charts, range charts, np-charts, c-charts), 
design of experiments (Taguchi), reliability, failure modes and effects analysis, 
quality function deployment, benchmarking 

 Statistical analysis using appropriate software such as Minitab. 
 

Teaching:  
Lectures, tutorials, discussion groups and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (50%) 

 Coursework: business case study (25%) and an in-class test (25%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME6011 

Module Title: Thermofluid and Mechanical Systems 3 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of intermediate level ME5011 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1 

only. 
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Course Content: 

This module builds on the knowledge gained in ME5011, to extend students’ knowledge 
and skills in structural analysis based on fracture mechanics and fatigue. Simulation will 
be used to give a practical introduction to the finite element analysis (FEA) method for 
structural analysis.  

Thermofluids mechanics aspects involving conversion and transfer of energy such as 
turbo machines (pumps, turbines…) and heat exchangers will be discussed. The module 
also provides a further understanding of numerical methods employed in heat transfer 
analysis. 

Topics covered may include: 

 Introduction to finite element theory and applications. 

 Bredt-Batho theory. Single and multi-cell applications. St Venant theory. 

 Thin and thick-walled cylinders with internal pressure loading. Interference fits.  
Plastic failure. Rotating cylinders. 

 Fracture mechanics theory and experimental methods. Crack opening 
displacement methods. 

 Fatigue crack initiation and propagation. Low and high cycle fatigue. Surface 
condition and microstructure. Life prediction, statistical methods. 

 Creep and stress relaxation. Advanced composites. Adhesives and coatings. 

 Subsonic and supersonic flows with application to flow in nozzles and ducts. 
Determination of flows, areas and thrusts. 

 Water hammer and surge, methods of analysis. Application of numerical, 
graphical and computer methods 

 Skin friction in laminar and turbulent boundary layers. Applications to forces on 
surfaces 

 Performance characteristics, isolated blade and cascades, cavitations. 
Applications to forces on surfaces 

 Performance characteristics, isolated blade and cascades, cavitations. Application 
to series and parallel operation, selection and system machine 

 General heat conduction equation, numerical solutions, fin theory, transient heat 
transfer. Applications. Convection, natural, mixed and forced. Heat transfer 
coefficients, heat exchanger design. Radiation and furnace design 

 Gas and vapour mixtures, hygrometry. Application to plant systems vapour and 
gas power cycles 

 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Exam (70%) 

 Coursework (30%) 

  Last updated: 12/05/13 KSJ 
 

Study Option 1 = Whole Year 



 

 

 
Mechanical and Automotive Engineering Modules for 

Visiting Students 2013/14 
 

 

 

27 

 

 

Module Code: ME6012 

Module Title: Mechatronics, Dynamics and Control 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5012 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module is designed to develop, refine and apply the ideas and skills introduced in 
the intermediate level modules than involve mechanics, electronics, control and 
computing.  

It enables students to identify and develop skills in the solution of problems relating to 
electromechanical design in mechatronics products. On the one hand, the students 
develop skills to solve, model and interpret dynamics behaviour of structures and 
systems. On the other hand it introduces to students how embedded microprocessors 
may be used to sense, process and control real world events,  

Topics covered may include: 

 Free and forces vibration analysis of multi degree of freedom systems.  

 Use of MATLAB to solve structural dynamics problem, eigen functions. 

 Modal testing, theory and practice. 

 Roots locus techniques, design of compensators. 

 Sampled data control systems, z-plane. 

 Analogue and Digital Sensors. 

 D.C. Motors and Stepper Motors 

 Signal Conditioning Circuits 

 Servo Amplifier, PWM amplifier and H bridge  

 ADC and DAC  

 Peripheral Interface Adapter 

 High level program development for  system integration 

 Noise 

 Computer communication 
 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 3 hour Exam (70%) 

 Coursework: portfolio of work to include in-course short answer tests and 
laboratory reports (30%) 

  Last updated: 12/05/13 KSJ 
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Study Option 1 = Whole Year 
 

Module Code: ME6013 

Module Title: CAE with CFD and Mathematical Modelling 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5011 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module is aimed at providing a short practical introduction to two of the standard 
analysis techniques available in the industry for the solution of complex engineering 
problems.   

These are Finite Element Analysis (FEA), and Computational Fluid Dynamics (CFD).  The 
module will give the opportunity to develop skills and competence in using the FEA and 
CFD software codes SolidWorks Simulation and SolidWorks Flow Simulation both of 
which are integrated within SolidWorks.  Such skills are readily transferable to more 
advanced stand-alone packages which may b used at a later stage in studies or in careers 
as professional engineers. 

Topics covered may include: 

 problem solving and equation solving techniques 

 introduction to the FEA 

 introduction to the CFD 

 use of commercial packages in FEA and CFD 

 practical applications 

 Functions and their properties (bounded, monotonic, even, odd, periodic and their 
geometrical representations).  

 Right and left hand limits, continuous functions, continuity at a point and continuity 
in an interval. Differentiability of a function at a point and in an interval  

 Vector analysis and their applications and equation of continuum, stress 

 Equilibrium and equation of motion of a continuum  

 Sequences (finding nth term, tests for convergent or divergent and their applications 
in engineering.  

 Series (test for convergent or divergent by various test , ratio test, comparing and 
integral test)  

 Complex functions ( limits, continuity, differentiability  and integration ),  

 Complex series (convergent, divergent and region of convergence ). 

 Fourier series, Fourier transforms for a periodic function and their application in 
theory of approximation. 

 Gamma and Beta Functions and their applications. 

 Solving non-linear system of equations by various ways in Numerical analysis.  

 Testing Hypothesis using t,2  and F  distributions. 
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Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Coursework: 3 assignments (weighted 10%, 20% and 20%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
Study Option 2 = Autumn 
Study Option 3 = Spring/summer 
 

Module Code: ME6061 

Module Title: Nuclear Reactor Systems and Operation 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5061 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module builds on a foundation understanding of nuclear science and nuclear energy 
to develop an understanding of reactor design, and the associated engineering issues 
which arise with different designs.  Case histories of reactor malfunction are examined 
critically, and research is conducted into contemporary nuclear reactor system 
developments. 

Topics covered may include: 

 Review of nuclear physics fundamentals and radiation protection. 

 Radiation monitoring, safe handling of radioisotopes. 

 The nuclear fuel cycle, uranium resources, refining, enrichment, fuel production, 
fuel handling in nuclear reactors, in core fuel cycles, nuclear fuel waste 
management issues,  including reprocessing, containment and disposal 
procedures. 

 Nuclear reactor physics, neutron cycle parameters, time dependent aspects of 
reactor operations, delayed neutrons and reactor poisons 

 Case histories of nuclear reactor accidents. 

 Design codes for nuclear reactors and their application. 

Teaching:  
Lectures, tutorials and practical sessions 
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Assessment: 

STUDY OPTION 1: 

 Exam (50%) 

 Coursework: may include in-class tests and practical work (50%) 

  Last updated: 12/05/13 KSJ 

 
Study Option 1 = Whole Year 
 

Module Code: ME6121 

Module Title: Vehicle Design and Technology 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5121 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

In semester 1, the module introduces the design of advanced automotive systems, 
including brake, suspension and chassis systems using solidwork software. It also 
introduces the fundamental knowledge how to use CFD software to analyse the internal-
flow dynamics. 

In semester 2, the module introduces the optimisation of advanced automotive system 
designs, including brake, suspension and chassis systems using cosmos software. It also 
introduces the fundamental knowledge how to use CFD software to analyse the external-
flow dynamics. It also discusses the current trends and considers the future 
developments of these automotive systems and technologies 

Topics covered may include: 

 Use of computational testing, verification by practical testing/calculation, 
correlation, matrix analysis. . 

 Assembly hierarchy, rigid bodies, joints, define force and motion solution. 
Vehicle structures, design features. 

 Properties of air, air flows, pressure distribution, boundary layers, stagnation, 
Reynolds number, vortex, Cl, Cd, down force, ground effect, wing sections, end 
plates, gurney flaps, aerodynamic testing. Navier-Stokes equations, 
simplification, mesh generation. 

 Stress analysis of thin wall structures in bending, torsion and shear.  Buckling in 
shear and compression. 

 Model part, constraints, boundary conditions, meshing, mesh integrity checking, 
post processing, optimisation. 

 

Teaching:  
Lectures, tutorials and practical work 

Assessment: STUDY OPTION 1: 
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 Coursework: Group work (60%) and individual work (40%) 
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Study Option 1 = Whole Year 
 

Module Code: ME6131 

Module Title: Computer Aided Engineering and Mechatronics 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5112 and ME5131 or their equivalents 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

This module introduces two major topics, firstly it is aimed at providing a short practical 
introduction to two of the standard analysis techniques available in the industry for the 
solution of complex engineering problems.  These are Finite Element Analysis (FEA), and 
Computational Fluid Dynamics (CFD).   

The module will give the opportunity to develop skills and competence in using the FEA 
and CFD software codes SolidWorks Simulation and SolidWorks Flow Simulation both of 
which are integrated within SolidWorks.  Such skills are readily transferable to more 
advanced stand-alone packages which may be used at a later stage in studies or in 
careers as professional engineers. 

Secondly the module aims to develop a thorough understanding of the techniques of 
interfacing sensors and actuators to a computer and to develop an in depth knowledge 
of the programming techniques necessary to achieve integration of a system. It also aims 
to develop a thorough understanding of how imbedded microprocessors may be used to 
control real world events. 

Topics covered may include: 

 problem solving and equation solving techniques 

 introduction to the FEA 

 introduction to the CFD 

 use of commercial packages in FEA and CFD 

 practical applications 

 Analog and Digital Sensors. 

 D.C. Motors and Stepper Motors 

 Signal Conditioning Circuits 

 Servo Amplifier, PWM amplifier and H bridge  

 ADC and DAC  

 Peripheral Interface Adapter 

 High level program development for  system integration 

 Noise 

 Assembly language programming 
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 Cross assembler, emulator, programming accuracy 

 Knowledge based expert system 

 Neural network 
 

Teaching:  
Lectures and practical sessions 

Assessment: 
STUDY OPTION 1: 

 Coursework (100%) 
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Study Option 1 = Whole Year 
 

Module Code: ME6141 

Module Title: Motorcycle Design and Analysis 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5141 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

In semester 1, the module introduces the design of major motorcycle systems, including 
chassis, suspension and braking systems – both in theory and using appropriate CAD 
software. Students will also cover engine mapping in theory and practice along with and 
introduction to data acquisition systems, including sensors, calibration and loggers. 

In semester 2, time is spent on the analysis and optimization of the key major subsystems 
introduced in semester 1, through the use of appropriate FEA software. It will also 
introduce students to the operation and configuration of CAN systems. 

Topics covered may include: 

 Design features of chassis, suspension, braking and steering systems 

 Use of computational testing, verification by practical testing/calculation, 
correlation, matrix analysis 

 Engine mapping, dynamometer testing, data acquisition systems and sensors 

 Assembly hierarchy, rigid bodies, joints, define force and motion, solving 

 CAN protocol, identifiers, frames, offset, scalar, error checking 

 Modelling parts, constraints, boundary conditions, meshing, mesh integrity 
checking, post processing, and optimisation  

 Finite Element Analysis 
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Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 
STUDY OPTION 1: 

 Coursework: Group work (60%) and individual work (40%) 
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Study Option 1 = Whole Year 
 

Module Code: ME6151 

Module Title: Race Car Design and Analysis 

Credits: Full Year: 8 (US) 15 (ECTS)  

Level: 6 

Prerequisites: Successful completion of ME5151 or equivalent 

Suitability  
 Open to suitably qualified visiting students enrolled at KU for Study Option 1  

 

Course Content: 

In semester 1, the module introduces the design of major vehicle systems, including 
chassis, suspension and braking systems – both in theory and using appropriate CAD 
software. Students will also cover engine mapping in theory and practice along with and 
introduction to data acquisition systems, including sensors, calibration and loggers. 

In semester 2, time is spent on the analysis and optimization of the key major subsystems 
introduced in semester 1, through the use of appropriate FEA software. It will also 
provide students with an understanding of racecar aerodynamics and to extend students’ 
knowledge of airflow visualisation techniques and wind tunnel testing. 

Topics covered may include: 

 Design features of chassis, suspension, braking and steering systems 

 Use of computational testing, verification by practical testing/calculation, 
correlation, matrix analysis 

 Engine mapping, dynamometer testing, data acquisition systems and sensors 

 Assembly hierarchy, rigid bodies, joints, define force and motion, solving 

 Vehicle aerodynamics, down force and ground effect 

 Wind tunnel testing, flow visualisation and Computational Fluid Dynamics 

 Modelling parts, constraints, boundary conditions, meshing, mesh integrity 
checking, post processing, and optimisation  

 Finite Element Analysis 

Teaching:  
Lectures, tutorials and practical sessions 

Assessment: 
STUDY OPTION 1: 

 Coursework: Group work (60%) and individual work (40%) 
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