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	[bookmark: _GoBack]Module Code
	ACHA

	Title
	Analytical Methods

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To introduce the student to the mathematical ideas and techniques necessary for an understanding of the mathematics encountered in further engineering modules


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· demonstrate understanding and competency with respect to a range of algebra and functions mathematical techniques which are the basis of the mathematics required in engineering; calculus, types of integrals, manipulation of matrices and complex number theory, cartesian and polar form and manipulation of complex numbers 


INDICATIVE CONTENT

· Solution of linear, quadratic and simultaneous equations
· Transposition of formula
· Solution of indicial and logarithmic equations using the laws of logarithms
· Trigonometry, Sine and Cosine rule, solution of trigonometric equations
· Logarithms and their use in solution of indicial and logarithmic equations
· Statistical methods including standard deviation, averages, sample distribution, standard error, sample variance.
· Differential calculus: standard rules; simple partial differentiation
· Integral calculus: definite and indefinite integrals; standard integrals; integration by parts; integration by substitution;
· Complex numbers: algebra and manipulation; Argand diagram; polar form; De Moivres’ theorem
· Differentiation: maxima, minima and points of inflection; standard derivatives and the rules of differentiation;
· Matrix algebra: manipulation of matrices, determinants, solution of simultaneous equations using Cramer’s method
· Statistical analysis of engineering data
· Design of experiment methods
· Application of MATLAB to solve engineering principles

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	2500 words
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	1.5 hours
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met:
SM2b, EA3b



INDICATIVE READING LIST

	Module Code
	ACEA

	Module Title
	Analytical Methods

	Classification
	Reading List entry
	Electronic

	Essential
	Singh, K., Engineering Mathematics through Applications (Red Globe Press, 2011) 
	☐


	Essential
	Stroud, K. A., Engineering Mathematics (Palgrave Macmillan, 2007)
	☐


	Further
	Smedley, R., Wiseman, G., Introducing Pure Mathematics (Oxford, 2001)
	☐

	Further
	Rouvel, J., Automotive Mathematics (Pearson/Prentice Hall, 2005)
	☐


	Further
	Sizemore, J., MATLAB for dummies (John Wiley & Sons, 2015)
	☒

	Reference
	https://matlabacademy.mathworks.com/
	☒




	Module Code
	ACHA

	Title
	Electrical Control Systems

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To provide students with background knowledge and understanding of vehicle electrical and electronic systems, circuits and components.  
· To develop their ability to test these systems whilst using computers as an aid for solving problems.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Investigate technical applications and solutions for engine electrical and electronic circuits
· Analyse the solutions and operations of sensors, actuators and displays with the aid of computers


INDICATIVE CONTENT
· Electrical principles
· Vehicle electrical and electronic circuits
· Principles of electromagnetism 
· Sensors, actuators and displays analysis and technical evaluation
· Technical applications of engine control systems
· Dedicated computer and scope functions and analysis
· ABS & Traction Control


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%






ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report 
	5000 words
	100%




Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, SM3b, EA1b, EA4b, P3


INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Electrical Control Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Bosch - Bosch Automotive Handbook 10th Edition, (Bosch, 2018)
	☐

	Essential
	Hillier V – Fundamentals of Automotive Electronics, 6th Edition, (Nelson Thornes, 2012)
	☒

	Essential
	Bosch, Automotive Electrics and Electronics 5th Edition, (Bosch, 2007)
	☐

	Further
	Heinz H - Advanced Engine Technology, (Edward Arnold, 1995) Denton T - Electrical and Electronics Systems 3rd Edition, (Elsevier Ltd, 2004)
	☐

	Further
	Plint M - Engine Testing 3rd Edition, (Butterworth–Heinemann, 1995)
	☐

	Further
	Bird J - Electrical and Electronic Principles and Technology, (Newnes, 2007)
	☐

	Further
	Heizer, H., Advanced Engine Technology (Butterworth Heinemann, 1995)
	☐

	Further
	Websites
www.sciencedirect.com
http://www.tjprc.org/journals/international-journal-of-automobile-engineering-research-and-development223
http://www.academia.edu/Documents/in/Automobile_Engineering
https://www.scimagojr.com/journalrank.php?category=2203
https://journals.sagepub.com/home/pid
	☒

	Further
	SAE Journals
	☒

	Further
	IMechE Journal
	☒




	Module Code
	ACEA

	Title
	Engineering Design & Materials

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To introduce students to both 2D and 3D Computer Aided Design, Drafting and Solid Modelling and a familiarity with the engineering design process and to give an understanding of the theory and application of design methodologies and processes.
· To develop a knowledge base and understanding of the structure, properties and basic selection of classes of materials and appreciation of the processes used in the manufacture of components with a view to providing basic process selection parameters


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Show knowledge and understanding of design methodologies and processes (problem definition/decision making/communication etc.) 
· Demonstrate skills in communicating the design, material and manufacturing of products through the preparation and interpretation of Engineering Drawings to BS8888 through the medium of 2D and 3D CAD tools. Including cognitive skills to allow choice of material and manufacturing processes to meet specific design criteria. 


INDICATIVE CONTENT
· Methodologies for the generation of design solutions to conceptual and adaptive design problems, to include; creativity, innovation, evaluation, optimisation, design isolation, manufacture, reliability, sustainability, safety and cost implications.
· Engineering Graphics – basic sketching and drawing skills in the creation and interpretation of engineering drawings. British Standard 8888 (or equivalent standard). 
· Computer Aided Drawing – introduction to the use of Solidworks (or equivalent software) for the creation of 3D parametric solid models, assemblies and 2D engineering drawings.
· Material properties and material selection using Granta EduPack material selection software. 
· Introduction to primary and secondary manufacturing processes.
· Tolerancing principles, limit and fit calculations, geometric dimensioning and tolerancing theory and applications



Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical Assessment 
	2 Hour Assessment
	50%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Technical Report
	2500-word report
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM3b, EA1b, EA4b, D1, D2, D4, D5, D6, EL2, EL4, P2, P3, P6, P7, G1, G4





INDICATIVE READING LIST

	Module Code

	ACEA

	Module Title
	Engineering Design & Materials

	Classification
	Reading List entry
	Electronic*

	Essential 
	Pugh S - Total Design: Integrated Methods for Successful Product Engineering, (Prentice Hall, 1990) 
	​​☐​


	Essential 
	Madsen, D.,  Engineering Drawing and Design (Cengage Delmar Learning, 2016)  
	​​☒​


	Essential 
	Pahl G et al , Engineering Design: A Systematic Approach, (Springer, 2006) 
	​​☐​


	Essential
	Lombard M , Solidworks 2013 bible, (Wiley,2013)
	☒​

	Further 
	Ullman DG - The Mechanical Design Process, 6th Edition, (David Ullman LLC, 2017) 
	​​☒​


	Further 
	Geng, H., Manufacturing Engineering Handbook, 2nd Edition, (McGraw-Hill Education, 2015) 
	​​☐​


	Further 
	Ashby, M., Materials Selection in Mechanical Design, 5th Edition, (Butterworth-Heinemann 2016)  
	​​☒​


	Further 
	Walker, S., Sustainable by Design: Explorations in Theory and Practice, (Routledge, 2006) 
	​​☐​


	Further 
	Budynas, R., Shigley’s Mechanical Engineering Design (McGraw-Hill Education, 2014) 
	☐


	Further
	Science Direct (https://www.sciencedirect.com/) 
	☒




	Module Code
	ACHA

	Title
	Engineering Science

	Date
	24/07/2020

	Level
	4

	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To provide a basic understanding of the principles and applications associated with general aspects of mechanical engineering science 

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Demonstrate a detailed knowledge and understanding of key relevant engineering principles in structures and dynamics analysis, and an understanding of modelling and solving numerical problems of both. 
· Present an ability to apply appropriate key transferable skills and theoretical and practical methods to the analysis and solution of structures and dynamics engineering problems including decision making, interpreting experimental results.
· Show cognitive skills with respect to modelling and simplifying real problems, and applying mathematical methods of analysis.

INDICATIVE CONTENT
Statics & Dynamics
· Resolution of forces
· Moments and static equilibrium
· Free body force diagrams
Dynamics
· Laws of motion 
· Linear and angular motion
· Work, Energy & Power
· Springs and Hooke’s Law
· Mass, Moments of Inertia
Structures
· Stress, Strain, Young’s Modulus
· Simple Torsion
· Simple Bending
· Shear force and bending moment diagrams
· Pin jointed frames
· Euler’s Buckling Equation 
Introductory Thermodynamics
· Heat transfer
· Gas Laws
Introductory Fluid Mechanics
· Volumetric Flow Rate
· Bernoulli’s Equation
· Laminar and Turbulent Flow



Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐
	Written exam
	☒
	Coursework
	☐
	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	2500 words
	50%



Assessment Component 2
	☒
	Written exam
	☐
	Coursework
	☐
	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	1.5 hours
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met:
SM1b, EA1b, P1, P3 


INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Engineering Science 

	Classification
	Reading List entry
	Electronic*

	Essential
	Zammit, S.J, Motor Vehicle Engineering Science for Technicians (Longman Technical Series, 1987)
	☐

	Essential
	Twigg, P, Science for Motor Vehicle Engineers (Butterworth Heinmann, 1995)
	☐

	Further
	Bird, J, Science for Engineering (Routledge, 2015)
	☒

	Further
	Bolton, W, Engineering Science (Routledge, 2015)
	☒






	Module Code
	ACHA

	Title
	Motorcycle Technology 

	Date
	24/07/2020

	Level
	4

	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To introduce the student to the technical aspects of motorcycle technology and the basics of motorcycle dynamics and vehicle performance


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· show a detailed knowledge and understanding of the underlying principles of motorcycle systems and powertrain technologies and their future developments and implementation as a sustainable product including problem solving and the interpretation of experimental data to assess validity of solutions proposed 

· show cognitive skills with respect to simplification and modelling of real motorcycle problems, the application of fundamental mechanical engineering principles and the analysis of problems and making recommendations on findings


INDICATIVE CONTENT

· Motorcycle dynamics and handling
· Motorcycle kinematics
· Geometry and its importance
· Suspension properties and vehicle setup.
· Technical measurement and analysis
· Motorcycle modelling and simulation
· Basic tyre properties
· Fundamental motorcycle design and industry sustainability
· Engine design features
· Engine types and operation
· Cylinder head flow characteristics
· Dynamometer testing
· Transmission specification using numerical techniques
· Chassis design features 
· Chassis construction techniques
· Manufacturing techniques

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1

	☐
	Written exam
	☒
	Coursework
	☐
	Practical


	

	Mode of assessment
	Volume
	Weighting

	Coursework
	2500 words
	50%





Assessment Component 2


	☐
	Written exam
	☐
	Coursework
	☒
	Practical



	Mode of assessment
	Volume
	Weighting

	Practical work
	2 Hours Laboratory Based Assessment
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%




AHEP3 Version 3 outcomes to be met: 

SM1b, P1, P3



INDICATIVE READING LIST


	Module Code
	ACHA

	Module Title
	Motorcycle Technology 

	Classification
	Reading List entry
	Electronic*

	Essential
	Bradley, J., The Racing Motorcycle: A Technical Guide for Constructors volumes 1 and 2, (Broadband Leisure Publications, 2003)
	☐

	Essential
	Spalding, N., MotoGP Technology 3rd Edition, Phoebus Apollo Publishing Limited, 2017
	☐

	Further
	Foale, T., Motorcycle Handling and Chassis Design (Tony Foale, 2002)
	☐

	Further
	Cocco, G., Motorcycle Design and Technology (Giorgio NADA Editore, Dec 2005)
	☐

	Reference
	http://2d-datarecording.com/en/downloads/manuals
	☒

	Reference
	https://motochassis.com 
	☒





	Module Code
	ACHA

	Title
	Motorsport Technology 

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To allow the student to acquire knowledge of a range of motorsport powertrain, suspension, control and chassis systems through lectures and practical investigations


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Show a detailed knowledge and understanding of the underlying principles of engine and vehicle technologies and practices for analysis of powertrain and chassis systems in a motorsport application
· demonstrate subject specific practical and cognitive skills applied to a motorsport application problem, obtaining and interpreting data in a laboratory environment and drawing relevant conclusions 

INDICATIVE CONTENT

· Tyre construction and performance
· Tyre slip angles
· Car suspension systems design parameters, geometries and performance characteristics
· Vehicle suspension as a kinematic system
· Load transfer under longitudinal and lateral acceleration
· Steering & Braking systems 
· Basic aerodynamic principles
· Engine design features
· Engine types and operation
· Cylinder head flow characteristics
· Dynamometer testing
· Measurement of car suspension systems
· Transmission specification using numerical techniques
· Chassis design features 
· Chassis construction techniques
· Manufacturing techniques 

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written technical report
	2500 words
	50%




Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical work
	2 Hours Laboratory Based Assessment
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, P1, P3



INDICATIVE READING LIST
	Module Code
	ACHA

	Module Title
	Motorsport Technology 

	Classification
	Reading List entry
	Electronic*

	Essential
	Stone, R., Introduction to Internal Combustion Engines (Macmillan, 1999)
	☐


	Essential
	Hillier, V., and Coombes, P., Fundamentals of Motor Vehicle Technology (Stanley Thornes, 2004)
	☐


	Essential
	Schüetz, T. (2016). Aerodynamics of road vehicles (Fifth ed.).
	☐


	Further
	Katz, Joseph. Race Car Aerodynamics: Designing for Speed. Cambridge, Mass.: Robert Bentley, 1995. Print.
	☐


	Further
	Heywood, J., Internal Combustion Engine Fundamentals (McGraw Hill, 1989) 
	☐


	Further
	Pacejka, H. (2006). Tyre and vehicle dynamics (2Rev e. ed.). Oxford: Butterworth-Heinemann.
	☐


	Further
	Rowley, W., An Introduction to Race Car Engineering - 3rd Edition (Rowley Race Dynamics, 2005)
	☐


	Further
	Smith, C. (1978). Tune to win. Fallbrook, Calif.: Aero.
	☐


	Further
	Staniforth, A., Competition Car Suspension: A Practical Handbook (Haynes, 2006)
	☐


	Further
	SAE Mobilus (SAE Journal Papers)
	☒







	Module Code
	ACHA

	Title
	Vehicle Technology 

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To allow the student to acquire knowledge of a range of Automotive powertrain, suspension, control and chassis systems through lectures and practical investigations


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Show a detailed knowledge and understanding of the underlying principles of engine and vehicle technologies and practices for analysis of powertrain and chassis systems in automotive applications
· demonstrate subject specific practical and cognitive skills applied to an automotive problem, obtaining and interpreting data in a laboratory environment and drawing relevant conclusions 
· 
INDICATIVE CONTENT

· Tyre construction and performance
· Tyre slip angles
· Car suspension systems design parameters, geometries and performance characteristics
· Vehicle suspension as a kinematic system
· Load transfer under longitudinal and lateral acceleration
· Steering & Braking systems 
· Basic aerodynamic principles
· Engine design features
· Engine types and operation
· Cylinder head flow characteristics
· Dynamometer testing
· Measurement of vehicle suspension systems
· Transmission specification using numerical techniques
· Chassis design features 
· Chassis construction techniques
· Manufacturing techniques 

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written technical report
	2500 words
	50%




Assessment Component 2

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical work
	2 Hours Laboratory Based Assessment
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, P1, P3




INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Vehicle Technology 

	Classification
	Reading List entry
	Electronic*

	Essential
	Stone, R., Introduction to Internal Combustion Engines (Macmillan, 1999)
	☐


	Essential
	Hillier, V., and Coombes, P., Fundamentals of Motor Vehicle Technology (Stanley Thornes, 2004)
	☐


	Essential
	Schüetz, T. (2016). Aerodynamics of road vehicles (Fifth ed.).
	☐


	Further
	Barnard, R. (2001). Road vehicle aerodynamic design: An introduction (2nd ed.). St Albans: Mechaero.
	☐


	Further
	Heywood, J., Internal Combustion Engine Fundamentals (McGraw Hill, 1989) 
	☐


	Further
	Pacejka, H. (2006). Tyre and vehicle dynamics (2Rev e. ed.). Oxford: Butterworth-Heinemann.
	☐


	Further
	Smith, C. (1978). Tune to win. Fallbrook, Calif.: Aero.
	☐


	Further
	SAE Mobilus (SAE Journal Papers)
	☒






	Module Code
	ACEA

	Title
	Workshop & Practice

	Date
	24/07/2020
	Level
	4
	Credits
	20

	Pre-Requisites
	None



AIM(S)
· To introduce the student to workshop and laboratory skills alongside safety practices through the media of degree pathway specific technology whilst allowing them to critically evaluate and apply theoretical technical concepts to specific applications and problem-solving exercises.
· Accelerate their learning process and strategies. The students will be encouraged to develop a reflective, active, positive approach to learning, and to take responsibility for their own learning. Such skills promote a deeper learning approach and understanding of the topics studied throughout the programme; they support lifelong learning, and are the transferable skills desired in the employment context.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· demonstrate knowledge and understanding of specific technical concepts and how their theoretical characteristics are used in discipline specific technical applications;
· apply practical technical skills and demonstrate know-how of practices, skills, safety and standards with respect to laboratory and workshops, and key transferable skills in terms of written and oral presentation, personal development, reflective abilities and proficiency in appropriate technical software

INDICATIVE CONTENT
· An awareness of and practice in, the use of equipment for the measurement of fundamental quantities.
· Familiarity with basic stream relevant components, laboratory and workshop equipment and their real-world applications and behaviour.  
· Health & Safety procedures and legislations, personal protective equipment and safe working practice.
· Understanding the learning process and identifying skills (eg self-evaluation, skills needed for higher education, transferable skills, action plans for personal development).
· Organising study (e.g. time management, organising space, organising resources)
· Structuring study and sourcing information - effective note taking, using the library and the internet, referencing convention. Revision and examination techniques.
· Communicating and presenting information (e.g. presentation techniques, styles, the appropriate use of graphs, charts, measures of central tendency)
· Developing an appropriate writing style (eg planning and structuring essays and reports, linking ideas together, using facts, opinions or arguments, analytical thinking etc.)
· Develop proficiency of appropriate general and technical specific software (Microsoft Word, Excel, PowerPoint etc.)
Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1


	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Logbook / Portfolio based on practical and laboratory sessions.
	2500 words
	50%





Assessment Component 2


	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Coursework
	2500 words
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met; 

EA4b, D2, D6, EL1, EL5, EL6, P2, P3, P4, P6, P11b, G1, G2, G4







INDICATIVE READING LIST

	Module Code
	ACEA

	Module Title
	Workshop & Practice

	Classification
	Reading List entry
	Electronic*

	Essential
	Bosch Automotive Handbook (Bentley, 2011)
	☐

	Essential
	Cottrell, S., The Study Skills Handbook (Palgrave Macmilan, 2013) 
	☒

	Essential
	Van Emden, J., Writing for Engineers (Palgrave Macmilan, 2005)
	☒

	Essential
	Bird, J., Mechanical Engineering Principles (Newnes, 2002)
	☐

	Essential
	Shigley, J., Mechanical Engineering Design - 9th Edition (McGraw Hill, 2011)
	☐

	Further
	Bolton, W., Mechanical Science, Wiley-Blackwell (2006)
	☐

	Further
	Hannah, J. and Hillier, M. J., Mechanical Engineering Science (Prentice Hall, 1999)
	☐

	Further
	Health and Safety Executive www.hse.gov.uk 
	☒















Level 5


	Module Code
	ACHA

	Title
	Alternative Propulsion Systems

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To develop the student’s ability to analyse the operating systems required for alternative powertrain technologies and to enable the investigation of powertrain system design for alternative storage and propulsion methods including kinetic energy recovery systems. 


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Investigate the systems required for electric and hybrid storage and propulsion systems.
· Evaluate alternative powertrain designs and energy recovery systems. 


INDICATIVE CONTENT
· Internal combustion engine operating conditions
· Vehicle operating conditions and duty cycles
· Reversible energy storage principles, including chemical, electrical and mechanical
· Kinetic energy recovery system
· Energy conversion principles
· Electrical Principles
· Electric propulsion systems  
· Hybrid systems
· Alternative powertrain operating strategies.


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written report 
	2500 words
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%




AHEP3 Version 3 outcomes to be met: 
SM1b, SM3b, EA1b, EA2, EA4b, D4, EL4, EL6, P2, P4 



INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Alternative Propulsion Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Modern electric, hybrid electric, and fuel cell vehicles: fundamentals, theory, and design. (CRC Press 2018)
	☒


	Essential
	https://batteryuniversity.com/
	☒

	Further
	Electric motors and drives, fundamentals, types and applications (Elsevier 2013)
	☒


	Further
	Electric and Hybrid Vehicle Technology International. (UKIP Media and Events Ltd).
https://www.electrichybridvehicletechnology.com/
	☐


	Further
	Racecar Engineering – (The Chelsea Magazine Company)
	☐

	Further
	http://www.electricmotorsport.com/
	☒

	Further
	http://www.avt.uk.com/
	☒

	Further
	http://www.fiaformulae.com/
	☒

	Further
	http://www.dft.gov.uk/vca/
	☐




	
Module Code
	ACHA

	Title
	Automotive Chassis Systems

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To understand the fundamentals of Automotive chassis and transmission systems


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· demonstrate knowledge and understanding of the automotive chassis including, body structures, crash worthiness and aerodynamics.
· Investigate power transmission and braking systems and their influence on vehicle behaviour 


INDICATIVE CONTENT
· Body Structures design
· Conceptual design and chassis types
· Bending, torsion, Longitudinal loads, lateral loads
· Fatigue
· Types of BIW
· Manufacture methods
· Crash worthiness
· Frontal (ODB and FFB)
· Side (Barrier, pole and IIHS)
· Occupant (adult and child)
· Autonomous Vehicles
· Pedestrian impact
· Safety Assist systems
· Aerodynamics 
· Principles
· Aerodynamic devices 
· Influencing on vehicle performance
· Transmissions and rotating systems
· geared drives and transmissions
· matching of engine and transmissions for efficiency or dynamic performance 
· inertia of rotating bodies, mass equivalent of rotating parts
· friction systems: clutches and brakes
Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assignment or presentation (to be determined annually by the module tutor)
	2500 words or 15 minute viva
	50%



Exemplar: Produce a technical report or presentation (to be determined annually by the module tutor) investigating the steady state load distribution and aerodynamic performance of a vehicle through practical testing.



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, SM2b, EA1b, EA2, EA4b, P1, P2, P4



INDICATIVE READING LIST
	Module Code
	ACHA

	Module Title
	Automotive Chassis Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Motor Vehicle Structures: Concepts and Fundamentals (Brown & Serpento, 2001)
	☐


	Essential
	EuroNCAP website (https://www.euroncap.com/)

	☐


	Essential
	Gillespie, T. D. Fundamentals of Vehicle Dynamics. Warrendale, Pa.: Society of Automotive Engineers, 1992. Print.
	☐


	Essential
	Hillier V and Coombes, P., Fundamentals of Motor Vehicle Technology (Stanley Thornes, 2004)
	☐


	Essential
	Schüetz, Thomas. Aerodynamics of Road Vehicles. Fifth ed. 2016. Print.
	☐


	Further
	Yi Zheng. Automotive Power Transmissions. (Wiley 2018). 
	☐


	Further
	Jacobson, Bengt. Vehicle Dynamics Compendium. 2017. Web.
	☒


	Further
	Automotive Steel Design Manual (American Iron and Steel institute, 2002)
	☐


	Further
	The Aluminium Automotive Manual (European Aluminium Association, 2013)
	☐


	Further
	Stone R, Introduction to Internal Combustion Engines 
(Macmillan 1999) 
	☐





	Module Code
	ACEA

	Title
	Engineering Management

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To introduce the student to the social and commercial context of the engineering industry in terms of business environments including: management organisation and project management, financial management and marketing.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Show detailed knowledge and understanding of the relationship between an engineering organisation and the industrial, socio-economic and environmental context in which it is found. 
· Demonstrate subject specific skills and cognitive skills in recognising and evaluating accounting methods, planning, costing and monitoring projects, workforce motivation and team dynamics.


INDICATIVE CONTENT
· Business organisations and the environment: types of business organisations; analysis of the organisation and its external environment; the engineering industry in the UK and global economy.
· Regulation and Legislation: product liability and contractual obligations, data protection legislation, protection of intellectual property.
· Business ethics: Corporate social responsibility, the engineer’s responsibility to society.
· Management and Group Behaviour: management and leadership styles; management roles; management decision making and problem solving; management of change; motivation; quality management; group behaviour and dynamics; individual behaviour; personality and perception.
· Financial and Management Accounting: financial statements; cash flow; capital expenditure and revenue; cost behaviour; budgets.
· Marketing: the marketing mix; sponsorship funding models, pricing of goods and services.
· Project management: Project planning techniques, project monitoring, managing risk.


Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assignment 
	 2500 words
	50%




Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical




	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%




AHEP3 Version 3 outcomes to be met:
D1, D2, D5, EL1, EL2, EL3b, EL5, EL6, P5, P7, P11b, G3b





INDICATIVE READING LIST

	Module Code                
	ACEA

	Module Title
	Engineering Management

	Classification
	Reading List entry
	Electronic*

	Essential
	Krietner, R., Principles of Management 12th Edition (South Western College, Jan 2012)
	☐


	Essential
	Maylor, H., Project Management 4th Edition (FT Prentice Hall, 2010)
	☒


	Essential
	Mullins L.J, H., Management and Organisational Behaviour (Pearson Education, 2013)
	☒


	Further
	Bowen, R., Engineering Ethics (Springer International Publishing, 2014)
	☒


	Further
	Masterman, G., Sponsorship – for a Return on Investment Butterworth (Heinemann, 2007)
	☒


	Further
	Kotler, P., Principles of Marketing 17th Edition (FT Prentice Hall, 2018)
	☒


	Further
	Dyson, J., Accounting for Non-Accounting Students 9th Edition (FT Prentice Hall, 2017)
	☐


	Further
	General Management    www.mindtools.com

	☒


	Further
	Sustainable Business    http://www.edie.net/index.asp 


	☒






	Module Code
	ACEA

	Title
	Group Design Project 

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To study the principles of effective research, design and development and leads to a group project involving one or more of the major topic areas of the programme being studied as well as creating an understanding of research concepts and the development of research competencies, including project management. 


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· show a detailed knowledge and understanding of project management strategies in the planning, researching, implementing and documenting progress and achievement and demonstrate subject specific skills with respect to planning and executing an engineering project within time and budget constraints, considering the environment and sustainability 
· demonstrate key transferable skills in working as part of a team, time management, communication and presentation skills.


INDICATIVE CONTENT
· Systematic design and development procedures.
· CAE, CAD and engineering design 
· Research methodologies and techniques.
· Objective design and development selection.
· Project planning.
· Statistical techniques and evaluation.
· Cost prediction, manufacturing and sustainability.
· Quality and reliability.
· Technical report writing.
· Group working and management.
· Communication skills.



Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment will be by means of an interim viva reflecting on progress and project specification followed by a group report and supporting viva documenting the completion of the project carried out.

Assessment Component 1
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Interim Viva 
	15 mins 
	30% 



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Final Project Viva
	12 minutes
	20%



Assessment Component 3
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Project report
	2500 words (per member of group)
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
D1, D2, D3b, D5, D6, EL3b, P1, P2, P4, P8, P11b, G1, G2, G3b, G4




INDICATIVE READING LIST

	Module Code
	ACEA

	Module Title
	Group Design Project 

	Classification
	Reading List entry
	Electronic*

	Essential
	Maylor, H., Project Management 4th Edition (FT Prentice Hall, 2010)
	☐

	Further
	Seppala, N., Business Ethics and Corporate Social Responsibility (Cengage Learning, 2010)
	☐

	Further
	Masterman, G., Sponsorship – for a Return on Investment Butterworth (Heinemann, 2007)
	☐






	Module Code
	ACHA

	Title
	Motorcycle Dynamics

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To introduce the student to the technical aspects of motorcycle technology and the basics of motorcycle dynamics and engine performance


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and understanding of the processes governing the dynamic behaviour of a motorcycle while in motion including power transmission and braking systems and their influence on vehicle behaviour
· Display subject specific skills in the use of modern data acquisition systems and cognitive skills in the development of basic vehicle simulation models 


INDICATIVE CONTENT
· Motorcycle Dynamics
· Determination the wheel loads of a motorcycle under static and dynamic conditions
· Tyre performance and control
· Load transfer under longitudinal acceleration 
· Steady state vehicle balance
· Aerodynamics 
· Principles
· Aerodynamic devices 
· Influence on vehicle performance
· Transmissions
· Geared drives and transmissions
· Matching of engine and transmissions for efficiency or dynamic performance 
· Inertia of rotating bodies, mass equivalent of rotating parts
· Friction systems: clutches and brakes
· Data acquisition and simulation as a motorcycle performance tool
· Analysing real dynamic data from controlled tests and full track activities
· Developing basic motorcycle dynamics simulation model




Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assessment of practical work
	2500 words
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met:
SM1b, SM2b, EA1, EA2, EA3b, EA4b, D3b, P1, P3, P4, P8


INDICATIVE READING LIST
	Module Code
	ACHA

	Module Title
	Motorcycle Dynamics

	Classification
	Reading List entry
	Electronic*

	Essential
	Cossalter, V., Motorcycle Dynamics, LULU; 2nd ed. edition (2 Oct. 2006)
	☐


	Further
	Bradley, J., The Racing Motorcycle: A Technical Guide for Constructors volumes 1 and 2, (Broadband Leisure Publications, 2003)
	☐


	Further
	Spalding, N., MotoGP Technology 3rd Edition
: Phoebus Apollo Publishing Limited, 2017
	☐


	Further
	Foale, T., Motorcycle Handling and Chassis Design (Tony Foale, 2002)
	☐


	Further
	Yi Zheng. Automotive Power Transmissions. (Wiley 2018). 
	☐




	Module Code
	ACHA

	Title
	Motorsport Dynamics

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To understand the fundamental processes governing suspension design and specification on the ride and handling characteristics of a motorsport vehicle and the methods available for their analysis


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· demonstrate knowledge and understanding of the fundamental factors influencing the handling and performance of motorsport vehicles and simulation as an evaluation tool
· Investigate power transmission and braking systems and their influence on vehicle behaviour 


INDICATIVE CONTENT
· Vehicle Dynamics
· suspension as a kinematic system 
· tyre performance and control
· bicycle model behaviour 
· load transfer under longitudinal and lateral acceleration 
· steady state vehicle balance
· Aerodynamics 
· Principles
· Aerodynamic devices 
· Influence on vehicle performance
· Transmissions
· geared drives and transmissions
· matching of engine and transmissions for efficiency or dynamic performance 
· inertia of rotating bodies, mass equivalent of rotating parts
· friction systems: clutches and brakes
· Data acquisition and simulation as a vehicle dynamics performance tool
· Analysing real dynamic data from controlled tests and full track activities
· Developing basic vehicle dynamics simulation model


Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assignment of Practical work
	2500 words 
	50%



Exemplar: Produce a technical report or presentation (to be determined annually by the module tutor) investigating the steady state load distribution and aerodynamic performance of a vehicle through practical testing.


Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, SM2b, EA1b, EA2, EA3b, EA4b, P1, P3, P4


INDICATIVE READING LIST
	Module Code
	ACHA

	Module Title
	Motorsport Dynamics

	Classification
	Reading List entry
	Electronic*

	
	
	

	Essential
	Bastow, Donald. Geoffrey. Howard, and John P. Whitehead. Car Suspension and Handling. 4th ed. Bury St. Edmunds: Warrendale, Pa.: Professional Engineering; SAE International, 2004. Print.
	☐


	Essential
	Gillespie, T. D. Fundamentals of Vehicle Dynamics. Warrendale, Pa.: Society of Automotive Engineers, 1992. Print.
	☐


	Essential
	Hillier V and Coombes, P., Fundamentals of Motor Vehicle Technology (Stanley Thornes, 2004)
	☐


	Essential
	Guiggiani, M., The Science of Vehicle Dynamics 2nd Edition (Springer 2018)
	☐


	Essential
	Milliken, William F., and Milliken, Douglas L. Race Car Vehicle Dynamics. Warrendale, Pa.: Society of Automotive Engineers, 1995. Print.
	☐


	Essential
	Schüetz, Thomas. Aerodynamics of Road Vehicles. Fifth ed. 2016. Print.
	☐


	Further
	Heywood, J., Internal Combustion Engine Fundamentals (McGraw Hill, 1989) 
	☐


	Further
	Jacobson, Bengt. Vehicle Dynamics Compendium. 2017. Web.
	☒


	Further
	Pacejka, Hans. Tire and Vehicle Dynamics. 2nd ed. Elsevier Science, 2005. Web.
	☒


	Further
	Rowley, W., An Introduction to Race Car Engineering - 3rd Edition (Rowley Race Dynamics, 2005)

	☐


	Further
	Staniforth, A., Competition Car Suspension: A Practical Handbook (Haynes, 2006)
	☐


	Further
	Stone R, Introduction to Internal Combustion Engines 
(Macmillan 1999) 
	☐


	Further
	Yi Zheng. Automotive Power Transmissions. (Wiley 2018). 
	☐






	Module Code
	ACEA

	Title
	Stress Analysis & CAE

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· This module advances students’ knowledge of both 2D and 3D CAD drafting and solid modelling and their understanding of the engineering design process in conjunction with the principles of stress analysis.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate:
· Demonstrate knowledge and understanding of the use of appropriate design methods in conjunction with advanced features of a 3D CAD system in engineering design.  Whilst showing subjective specific skills in the use of computational methods and the principles of stress analysis for the manufacture and appraisal of mechanical components. 

· Show cognitive skills with respect to the formulation and modelling of real engineering problems and applying mathematical methods of analysis and applying appropriate theoretical and practical methods in problem formulation and decision-making, interpreting experimental results.


INDICATIVE CONTENT
· The design process – introduction to modern CAE techniques, and their impact on the design process.
· Introduction to Finite Element Analysis
· Complex stress including:
Principal planes and principal stresses; 
Construction and interpretation of Mohr’s circle; 
· The slope and deflection of beams - Macaulay’s method and principle of superposition. 
· Application in thick and thin walled pressure vessels.
· Further techniques for component synthesis in 3D CAD systems: eg. Extrusion, revolving, patterning, Boolean operations, parametric methods, lofting and sweep methods, surfacing approaches, assembly modelling and assembly animation. 
· 2D CAD drafting, dimensioning and introduction geometric tolerancing.  


Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical Assessment
	2 Hour Practical Assessment
	50%




Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

		Exam
	2hr
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	0%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, SM2b, EA2, EA3b, EA4b, P2, P3, P6, G1



INDICATIVE READING LIST
	Module Code
	ACEA

	Module Title
	Stress Analysis & CAE 

	Classification
	Reading List entry
	Electronic*

	Essential
	Hearn, E.J. Mechanics of Materials, vols.1 & 2, Butterworth-Heinemann, 1997
	☐

	Essential
	K. Lee, Principles of CAD/CAM/CAE Systems (Addison Wesley 1999)
	☐

	Essential
	C. McMahon & J Browne CAD/CAM Principles, Practice & Manufacturing Management
(Prentice Hall 1998)
	☐


	Essential
	Mac Donald, Bryan J. Practical Stress Analysis with Finite Elements. 2nd ed. Dublin: Glasnevin, 2011. Print. 

	☐


	Further
	M. Fitzpatrick Machining and CNC technology (McGraw-Hill Higher Education 2004
	☐


	Further
	A.D. Dimarogonas, Machine Design: a CAD Approach (Wiley 2001)

	☐


	Further
	O. Molloy et al Design for Manufacturing & Assembly (Kluwer Academic Publisher
	☐

	Further
	C. Poli,	 Design for Manufacturing: a Structured Approach (Butterworth-Heinemann
	☐


	Further
	Science Direct (https://www.sciencedirect.com/)
	☒






	Module Code
	ACHA

	Title
	Thermodynamics & Combustion

	Date
	24/07/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· Understand the major design principles of the modern Vehicle Powertrain System in terms of its power producing capability, drive-cycle fuel economy and emissions.
· To introduce the student to fundamental thermodynamic theories and their application to automotive vehicle systems

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:
· Validate their understanding of cylinder-head and valve-train design principles and their effects on combustion performance and emissions through analysis, test and measurement, with a focus on efficiency and legislation.
· Utilise the fundamental concepts in thermodynamics to solve problems in automotive applications including internal combustion engines and heat exchangers. 

INDICATIVE CONTENT
· Determination of the performance of vehicle systems and emissions
· Practical analysis of power producing components of state-of-the-art engines
· Valve-train design and Camshaft analysis
· Analysis of exhaust and intake manifolds including pulse tuning
· Engine design requirements for both emissions and performance.
· Ideal and real engine cycles
· Heat release mechanisms during combustion introducing the Wiebe function
· Effects of combustion chamber, piston design and compression ratio on combustion characteristics and rate of heat release 
· The First Law of Thermodynamics
· The Second Law of Thermodynamics and Cyclic systems.  
· Cycle efficiencies, irreversibility and entropy
· Modes of heat transfer: conduction (Fourier’s Law); convection – fluid flow, properties and geometric factors.  Radiation (Steffan/Boltzmann Equation)
· Fundamentals of heat exchanger design and applications in the automotive industry.





Study Time Allocation

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Coursework
	2500 words
	50%





Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical
	2500 words 
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 
SM1b, EA1b, EA2, D3b, D4, EL1, EL4, P2, P3, P5, P8, G1






INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Thermodynamics & Combustion

	Classification
	Reading List entry
	Electronic*

	Essential
	Heywood, J., Internal Combustion Engine Fundamentals 2ED, McGraw-Hill Education; 2 edition (31 May 2018)
	☐

	Essential
	Thermodynamics: Concepts and Applications, Cambridge University Press; Har/Cdr edition (6 Mar. 2006)
	☐

	Essential
	Bosch - Bosch Automotive Handbook 9th Edition (Bosch, 2014)
	☐

	Essential
	Nise, N.S. Control Systems Engineering, 8th Edition (John Wiley & Sons, 2019)
	☐


	Essential
	Cengel, Y., Boles, M., Thermodynamics: An Engineering Approach, 9th Edition (McGraw-Hill Education, 2018)
	☐


	Further
	Dorf, R.C., Bishop, R.H., Modern Control Systems, 13th Edition (Pearson, 2017) 
	☐

	Further
	DiStefano, J.J., Stubberud A.R., Williams, I.J., Schaum’s Ouline of Feedback and Control Systems, 3rd Edition. (McGraw-Hill Education, 2013) 
	☐

	Further
	Hillier V – Fundamentals of Automotive Electronics, 6th Edition, (Nelson Thornes, 2012)
	☐

	Further
	Bennick A – Vehicle Electronics Systems, (Routledge, 1998)
	☐

	Further
	SAE Journals
	☒

	Further
	IMechE Journal
	☒









Level 6


	Module Code
	ACHA

	Title
	Advanced Motorsport Dynamics

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To build on previous vehicle dynamics module to include combined accelerations and damping in transient vehicle performance
· To analyse the effect of asymmetric traction forces and the effect on vehicle yaw response / control

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· demonstrate knowledge and understanding of transient vehicle suspension response under applied road inputs and accelerations
· Investigate vehicle handling performance through simulation
· evaluate the effects asymmetric traction forces and the effect on vehicle yaw response / control

INDICATIVE CONTENT
· Transient Vehicle Behaviour and Simulation
· Load transfer under transient acceleration
· Modelling of Tyres
· Driver in the loop simulation
· Spring Mass Damper Systems
· Suspension damping and damper construction
· One, two and four degree of freedom suspension models and vehicle response
· Asymmetric drive forces 
· Vehicle mass distribution effects
· Differentials 
· Vehicle yaw control



Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%






ASSESSMENT

Assessment Component 1

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%





Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000
	50%






Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%





AHEP3 Version 3 outcomes to be met: 

SM1b, SM2b, EA2, EA3b EA4b, D3b, P1, P3, P4, P8, G1





INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Advanced Motorsport Dynamics

	Classification
	Reading List entry
	Electronic*

	Essential
	Miliken, W. and Miliken D., Race Car Vehicle Dynamics (SAE,1995)
	☒


	Essential
	Schüetz, Thomas. Aerodynamics of Road Vehicles. Fifth ed. 2016. Print.
	☐


	Essential
	Rowley, W., An Introduction to Race Car Engineering - 3rd Edition (Rowley Race Dynamics, 2005)
	☐


	Essential
	Segers, Jörge. Analysis Techniques for Racecar Data 
Acquisition. Second ed. 2014. Print.
	☐


	Essential
	Gillespie, T. D. Fundamentals of Vehicle Dynamics. Warrendale, Pa.: Society of Automotive Engineers, 1992. Print.
	☐


	Essential
	Guiggiani, M., The Science of Vehicle Dynamics 2nd Edition (Springer 2018)
	☐


	Further
	Bastow D., Howard, G. and Whitehead. J., Car Suspension and Handling - 4th Edition 
(Society of Automotive Engineering, 2004)
	☐


	Further
	Dixon, J., Tires, Suspension and Handling - 2nd Edition (Society of Automotive Engineering, 1996)
	☐


	Further
	Pacejka, Hans. Tire and Vehicle Dynamics. 2nd ed. Elsevier Science, 2005. Web.
	☒


	Further
	Blundell, M. and Harty, D., The Multibody Systems Approach to Vehicle Dynamics (Elsevier Butterworth-Heinemann, 2014)
	☐


	Further
	Jacobson, Bengt. Vehicle Dynamics Compendium. 2017. Web.
http://publications.lib.chalmers.se/records/fulltext/225751/local_225751.pdf
	☒


	Further
	McBeath, S., Competition Car Aerodynamics, Haynes (2006)
	☐


	Further
	Proceedings of the Institution of Mechanical Engineers, part D - Journal of Automobile Engineering
	☒


	Further
	Science Direct (Website)
	☒





	Module Code
	ACMA

	Title
	Automotive Materials & Sustainability

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None






AIM(S)
· To enable the student to gain a critical understanding of the principles and potential applications of a range of advanced engineering processes and materials
· To examine the contemporary environmental issues raised by the automotive and motorsport industry.
· To investigate the technical and legislative response available to the governing bodies, teams and manufacturers.  



LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse the structure-property relationships and behaviour of a range of advanced engineering materials and manufacturing processes 
· Critically appraise the potential for application of a range of advanced materials and processes in typical engineering applications, gaining an understanding of the development of new sustainable materials for specific applications 
· Critically evaluate the impact of current and possible future legislation and public opinion on the operation of motorsport events and the new technologies being proposed and developed by the automotive engineering industry specifically related to sustainability and environmental impact.
· Critically analyse the operation and effectiveness of alternative fuels, electric and hybrid propulsion and energy recovery systems to reduce the environmental impact.  



INDICATIVE CONTENT

· Automotive Material Applications
· Designing for failure (Failure Modes)
· Phase diagrams and phase transformations
· Fatigue 
· Characteristics, Applications and Processing of Metal Alloys
· Characteristics, Applications, and Processing of Polymers
· Characteristics, Applications, and Processing of Composite Materials
· Sustainable material alternatives and environmental/social issues
· Life Cycle Analysis
· Material Extraction and Production
· Component Manufacture
· Use Phase
· End of Life Directive and Vehicle Recycling
· Political and legislative pressures on the industry including Euro emissions legislations and the European drive cycle.
· Emissions legislation within motorsport and the influence of the automotive industry.
· Alternative Fuels for IC engines – bio ethanol, bio butanol, bio diesel, lpg, hydrogen. 
· Alternative and Hybrid powertrains and their potential as a sustainable solution. 
· Power Generation and infrastructure
· CO2 emission levels and climate change.
· Carbon off setting and mechanisms.  
· Noise pollution 
· Autonomous & Connected Vehicle Technology


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000 words
	50%





Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours 
	50%






Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%




AHEP 3 Version 3 Outcomes to be met:

SM1b, SM3b, EA1b, D1, D2, EL2, EL4, EL6, P1, P2, P4, P5.



INDICATIVE READING LIST

	Module Code
	ACMA

	Module Title
	Automotive Materials & Sustainability

	Classification
	Reading List entry
	Electronic*

	
Essential
	James D et al - Automotive Fuel and Emissions Control Systems, (Prentice Hall, 2008)

	☐


	Essential
	Fuhs A - Hybrid Vehicles, (CRC Press, 2008)
	☐


	Essential
	Singal S P - Noise Pollution and Control, (Narosa Publishing House, 2001)
	☐


	Essential
	Callister, W. D.; Rethwisch, D. G., Materials Science and Engineering - 9th Edition (Wiley, 2014) 
	☒


	Essential
	I. Gibson (Ian),D. W Rosen (David W.), B Stucker (Brent)
Additive manufacturing technologies: 3D printing, rapid prototyping and direct digital manufacturing Second edition. New York ; London : Springer 2015
	☒


	Further
	Kalpakjian, S. and Schmid, S., Manufacturing, Engineering and Technology (Pearson, 2013)
	☐


	Further
	Groover's Principles of Modern Manufacturing – 18 Nov 2016  by Mikell P. Groover  
	☐


	Further
	International Journal of Advanced Manufacturing Technology Proceedings of the IMEchE
	☐



	Further
	Westbrook M - The Electric Car: Development and Future of Battery, Hybrid and Fuel-cell Cars, (IEE, Power & Energy, 2001)
	☐


	Further
	Heck R M et al - Catalytic Air Pollution Control: Commercial Technology, (Wiley, 2009)
	☐


	Further
	Gordon D & Sperling D - Two Billion Cars: Driving Toward Sustainability (Oxford University Press, 2009)
	☐


	Further
	Race Car Engineering 
	☒


	Further
	Race Engine Technology 
	☒


	Further
	International Journal of Life Cycle Assessment
	☒

	Further 
	http://eemsonline.co.uk (Website for Energy Efficient Motorsport)
	☒


	Further
	http://www.evuk.co.uk (Website For Electric Vehicles UK)
	☒


	Further
	http://www.the-mia.com (Website for the Motorsport Industry Association)
	☒






	Module Code
	ACHA

	Title
	Contemporary Powertrain Design

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· To introduce the student to dynamics and resulting stresses within a modern high-performance engine and to understand the combustion mechanisms, fuel chemistry and modelling for spark ignition (SI) and compression ignition (CI) engines


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Demonstrate cognitive skills in how to improve performance and weight characteristics of next-generation engines with emphasis on powertrain sustainability; with the analysis of combustion and emissions mechanisms for conventional and biofuels used in SI and CI automotive applications 
· Critically analyse the development opportunities in ICE and its integration to Electric and Hybrid Powertrain to meet future fuel efficiency, CO2 and emissions requirements for automotive, motorcycle and motorsport applications


INDICATIVE CONTENT

· Fuel chemistry, stoichiometry, rich and lean fuel balance equations for various fuels.
· Enthalpy of formation and calculations of heat release.	
· Combustion properties and emissions mechanisms.
· Basic NOx formation model using Zeldovich mechanisms.
· Alternative IC concepts – including SI, CI, GDI, CAI, HCCI.
· Alternative power cycles – Atkinson, Rankine and Miller 
· Crankshaft, piston and connecting rod kinematics and stress analysis
· Engine component balancing
· Friction analysis and techniques to reduce friction at high rpm
· Material properties and design requirements for major moving and stressed components specifically for low friction, high efficiency applications
· Emissions Regulations, commercial, legal & environmental considerations
· Engine control strategies and emissions modelling. 
· Simulation of alternative power provider’s drive-cycle emissions
· Alternative powertrain strategies and optimisation


Study Time Allocation


The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000 words
	50%





Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000 words
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%




AHEP3 Version 3 outcomes to be met:

SM1b, SM3b, EA1b, EA2, D1, D2, D4, EL2, EL4, P1, P2, P4, P5, P8, G1, G4







INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Contemporary Powertrain Design

	Classification
	Reading List entry
	Electronic*

	Essential
	Heywood, J., Internal Combustion Engine Fundamentals 2ED, McGraw-Hill Education; 2 edition (31 May 2018)

	☒


	Essential
	Simulating Combustion: Simulation of combustion and pollutant formation for engine-development, Springer Berlin Heidelberg; 2006 edition (10 Oct. 2008)
	☐


	Further
	Modern electric, hybrid electric, and fuel cell vehicles: fundamentals, theory, and design. (CRC Press 2018)
	☐


	Further
	Thermodynamics: Concepts and Applications, Cambridge University Press; Har/Cdr edition (6 Mar. 2006)
	☐


	Further
	http://www.electricmotorsport.com/

	☒


	Further
	http://www.avt.uk.com/

	☒


	Further
	http://www.fiaformulae.com/

	☒


	Further
	http://www.dft.gov.uk/vca/

	☒





	Module Code
	ACEA

	Title
	Major Project

	Date
	24/07/2020
	Level
	6
	Credits
	40

	Pre-Requisites
	None





AIM(S)
· To develop the innovative and creative skills of the student within the field of the engineering specialism being studied


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· demonstrate intellectual skills in: the identification and formulation of a problem within the chosen engineering specialism; the application of an appropriate research methodology for the problem 
· demonstrate in-depth knowledge and understanding of the technical aspects of the project and awareness of the economic, social and environmental impact of the project 
· show practical skills in conducting the required experimental work to validate any theories and mathematical or computer-based models 
· demonstrate transferable skills in technical report writing and the critical evaluation of the work undertaken moving towards independent learning 


INDICATIVE CONTENT

· Students will undertake projects which will be innovative, academically demanding and which will require a sound theoretical knowledge.  They will be expected to work with the minimum of direct supervision in the process leading to the solution of the identified problem.

· Students will be expected to acquire new knowledge mainly based on concepts previously taught in supporting modules.  Issues raised in earlier modules (particularly Group Project), eg, costings, project planning, research methodology, ethics, will be developed as appropriate.

· The project may be formulated through a variety of means - student idea, industrial liaison, staff-student discussion, or a combination of these.  Although the ultimate choice of project to be undertaken rests with the student, that choice will not be made without consultation with the Project Director.  The identification of the problem to be investigated will ideally be made by the end of level 2 of the programme.

· The normal progression for the execution of the Major Project will be as follows for full-time students:


· Stage 1

This is a preliminary outline of the proposed project to allow project viability to be assessed and will be submitted by mid-October.  A time and resource requirements project plan will also be formulated.  This assessment does not contribute to the final grade but guides the student as to the project feasibility and academic quality.


· Stage 2

For this, the preparation and planning stage, the student will research the background to the identified problem by the means most appropriate - literature survey and analysis, market analysis, industrial contact etc.  Methods of problem solution will be formulated and evaluated.  Areas requiring more in-depth background knowledge will be studied at this stage.  The project plan will also be updated.

This stage should be completed by December of the first Semester, when an oral examination will take place. This may take the form of a seminar. (see ‘Assessment’).

· Stage 3

	Presentation of the results of the project in the form of: -

· a written report of less than 10 000 words with accompanying poster, paper or digital media as appropriate.
· an oral examination (final viva) 
	
	This stage will be completed by May of the final year.



Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	15
	7.5%

	Independent learning
	385
	92.5%

	Placement learning
	0
	0

	TOTAL
	400
	100%





ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Interim Viva / Seminar
	12 Minutes
	10%  





Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Final Viva 
	30 Minutes
	30%




Assessment Component 3

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Dissertation Report & Poster
	10,000 words
	60%





Assessment Summary

	Activity type
	Percentage

	Written exam
	

	Coursework
	60%

	Practical
	40%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 

D3b, D6, EL3b, P1, P4, P8, G1, G2, G3b, G4



INDICATIVE READING LIST

	Module Code
	ACEA

	Module Title
	Major Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Lock, Dennis. Project Management. 9th ed. Aldershot: Gower, 2007. Print.
	☒


	Essential
	Maylor, H., Project Management 4th Edition (FT Prentice Hall, 2010)
	☐

	Further
	Seppala, N., Business Ethics and Corporate Social Responsibility (Cengage Learning, 2010)
	☐

	Further
	Masterman, G., Sponsorship – for a Return on Investment Butterworth (Heinemann, 2007)
	☐





	Module Code
	ACHA

	Title
	Motorcycle Design & Innovation

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To explore with the student, the more complex aspects of the dynamics of the motorcycle, the influence of the rider and other ‘hard to quantify’ factors and the technical limitations experienced at the performance limits of the vehicle

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of the processes governing the dynamic behaviour of a motorcycle, its suspension, steering, tyres and rider interaction while in motion.
· Display comprehensive skills in the use of advanced data acquisition interpretation techniques to interpret dynamic data with which to validate complex motorcycle simulation models 

INDICATIVE CONTENT
· Frame Design Requirements and Torsional Stiffness’s 
· Motorcycle Design, Aesthetics and Commercial Drivers
· Modelling of Tyres
· One, two and four degree of freedom suspension modelling
· Detailed analysis, processing and interpretation of real dynamics data
· Analysis of the Rider as a part of the Machine.
· Rider Psychology and Cognitive Aptitude in Motorsport
· The Requirements of the Modern MotoGP/Competition Motorcycle.
· Motorcycle Powertrain, Launch and Traction Control Strategies
· Active Safety Systems including collision avoidance
· Motorcycle Manoeuvrability and Directional Stability
· Roll motion, Steering Torque and Steer Angles
· Motorcycle Emissions Regulations and Implementation
· The modern motorcycle and its future sustainability

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Practical / Time Limited
	Journal Paper – 3000 words
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assessment of Practical Work Report
	3000 words
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 

SM1b, SM2b, EA2, EA3b, D1, D3b, P1, P3, P4, P6, P8, G1 



INDICATIVE READING LIST

	Module Code
	ACHA

	Module Title
	Motorcycle Design & Innovation

	Classification
	Reading List entry
	Electronic*

	Essential
	Cossalter, V., Motorcycle Dynamics (Lulu, 2006)
	☐

	Essential
	Spalding, N., MotoGP Technology (J H Haynes & Co Ltd, 2006)
	☐

	Further
	Foale, T., Motorcycle Handling and Chassis Design (Tony Foale, 2002)
	☐

	Further
	Bradley, J., The Racing Motorcycle: A Technical Guide for Constructors (Volumes 1 and 2) (Broadband Leisure Publications, 2003
	☐

	Further
	Journals as appropriate
	☒






	Module Code
	ACHA

	Title
	Ride, Handling & NVH 

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None





AIM(S)
· The module aims to provide the student with the knowledge and understanding to evaluate vehicle ride, handling and NVH


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
· demonstrate knowledge and understanding of vehicle suspension response under applied road inputs 
· To evaluate the effects asymmetric traction forces and the effect on vehicle yaw response / control
· Critique sources of vehicle NVH, their transfer and effect upon human physiology and psychology.


INDICATIVE CONTENT
· Spring Mass Damper Systems
· Suspension damping and damper construction
· One, two and four degree of freedom suspension models and vehicle response

· Asymmetric drive forces 
· Vehicle mass distribution effects
· Differentials 
· Vehicle yaw control
· NVH
· NVH effect on humans and sound quality perception.
· NVH generation. Wind, tyre, powertrain and driveline.
· Transfer functions of vibrations and sound
· Acoustics
· Damping and suppression techniques


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%






ASSESSMENT



Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written technical report
	3000 words
	50%





Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

		Exam
	2 hours
	50%





Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



AHEP3 Version 3 outcomes to be met: 

SM1b, SM2b, EA2, EA3b, EA4b, D1, D3b, P1, P3, P4, P8, G1









INDICATIVE READING LIST
	Module Code
	ACHA

	Module Title
	Ride, Handling & NVH

	Classification
	Reading List entry
	Electronic*

	Essential
	Gillespie, T. D. Fundamentals of Vehicle Dynamics. Warrendale, Pa.: Society of Automotive Engineers, 1992. Print.
	☐


	Essential
	Guiggiani, M., The Science of Vehicle Dynamics 2nd Edition (Springer 2018)
	☐


	Essential
	Pang, J., Noise and Vibration Control in Automotive Bodies (Wiley-Blackwell 2018)
	☐


	Essential
	Brandt, A., Noise and Vibration Analysis (John Wiley and sons 2011)
	☐


	Further
	Bastow D., Howard, G. and Whitehead. J., Car Suspension and Handling - 4th Edition 
(Society of Automotive Engineering, 2004)
	☐


	Further
	Dixon, J., Tires, Suspension and Handling - 2nd Edition (Society of Automotive Engineering, 1996)
	☐


	Further
	Schüetz, Thomas. Aerodynamics of Road Vehicles. Fifth ed. 2016. Print.
	☐


	Further
	Blundell, M. and Harty, D., The Multibody Systems Approach to Vehicle Dynamics (Elsevier Butterworth-Heinemann, 2014)
	☐


	Further
	Jacobson, Bengt. Vehicle Dynamics Compendium. 2017. Web.
http://publications.lib.chalmers.se/records/fulltext/225751/local_225751.pdf
	☒


	Further
	Day, A., Braking of Road Vehicles (Butterworth Heinemann 2014)
	☐


	Further
	Thompson, J. K., Brake NVH: Testing and Measurements (SAE International 2011)
	☒


	Further
	The Engineering Integrity Society
http://e-i-s.org.uk/

	☐


	Further
	Fuchs, A., Automotive NVH Technology (Springer 2015).
	☐


	Further
	Singiresu S.Rao. Mechanical Vibrations in SI units (Person 6th edition Nov2014) ISBN 978- 1292178608
	☐


	Further
	Sinha J.K. Vibration Analysis, Instruments and Signal Processing. (CRC Press Nov 14) ISBN 978-1482231441
	☐


	Further
	Tuma J. Vehicle Gearbox Noise and Vibration (Wiley Feb 2014) ISBN 978-1118359419
	☐





	Module Code
	ACEA

	Title
	Structural Design and Fluid Analysis

	Date
	24/07/2020
	Level
	6
	Credits
	20

	Pre-Requisites
	None



AIM(S)
· To provide the student with the necessary skills required to investigate structural design and fluid engineering problems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:

· Critically analyse and evaluate techniques for structural and fluid problems and CAE results

· Demonstrate competence in the application of suitable software packages to investigate engineering structural and fluid problems and cognitive skills in the formulation and analytical solution of a problem within the chosen engineering specialism

INDICATIVE CONTENT
· Structural Design
· The role of FEA in the lifecycle
· Analysis types
· Overview of FEA and creating an FE model
· Mesh quality checks
· 1D v 2D v 3D elements
· Thermal effects on structures
· Common design issues
· DFMEA
· Application of commercial software
· Fluid Mechanics
· Bernoulli’s Equation
· Reynolds Number
· Boundary layer development
· Separation
· Turbulence
· Euler Equation Derivation
· Navier-Stokes Equations
· CFD Process & Approach
· Application of commercial software
· Application of commercial software to investigate structural and fluid problems
·     Solidworks  : Builds on Modelling and FEA skills introduced in Level 5 and allows students to explore more complex simulation situations such as vibrational or thermal analysis applied to engineering problems
· Fluent/HelyxOpenFoam: Allows the simulation and validation of 2D and 3D Computational fluid dynamics problems. CFD theory and practice, parallelisation of solvers, Higher order meshing including meshing theory 


Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%






ASSESSMENT

Assessment Component 1


	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000 words
	50%





Assessment Component 2


	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Report
	3000 words
	50%






Assessment Summary

	Activity type
	Percentage

	Written exam
	0

	Coursework
	100%

	Practical
	0

	TOTAL
	100%




AHEP3 Version 3 outcomes to be met: 

SM1b, EA1b, EA2, EA3b, D3b, D5, P2, P3, P4, P6, P7, P8




INDICATIVE READING LIST

	Module Code
	ACEA

	Module Title
	Structural Design and Fluid Analysis

	Classification
	Reading List entry
	Electronic*

	Essential
	Versteeg, Malalasekera, and Malalasekera, W. An Introduction to Computational Fluid Dynamics: The Finite Volume Method. 2nd ed. Harlow: Pearson Prentice Hall, 2007. Print. 
	☐

	Essential
	Hearn, E.J. Mechanics of Materials, vols.1 & 2, Butterworth-Heinemann, 1997
	☐

	Essential
	Ferziger, J. H. and Perić, M., Computational Methods for Fluid Dynamics (Springer, 2002)

	☐

	Essential
	Mac Donald, Bryan J. Practical Stress Analysis with Finite Elements. 2nd ed. Dublin: Glasnevin, 2011. Print.
	☐

	Further
	McBeath, S., Competition Car Aerodynamics (Haynes, 2011) 

	☐

	Further
	Katz, J., Race Car Aerodynamics: Designing for Speed (Robert Bentley, 1995)

	☐

	Further
	Barnard, R. H., Road Vehicle Aerodynamic Design: An Introduction (Mechaero, 2001)

	☐

	Further
	Sifakis, Eftychios. and Jernej. Barbic. Finite Element Method Simulation of 3D Deformable Solids. 2016. Synthesis Digital Library of Engineering and Computer Science. Web.
	☐


	Further
	Vanderplaats, G. N., Multidiscipline Design Optimisations (VR&D, 2007)
	☐

	Further
	Bernoulli Aerodynamics International, Racecar Graphic (2006)

	☐
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