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[bookmark: _Toc51325187]INTRODUCTION
This Module Directory includes all the modules for Level 5 within the Academic Discipline of Electronics in the academic year 2020-2021.

This directory accompanies the Programme of Study Handbook, which will provide you with details of which modules you will be studying for your programme this year in the ‘Programme of Study’ section.   This directory may include modules that are running on other programmes of study within your Academic Discipline/Institute.    If you require assistance in identifying the modules for your programme of study, please contact the Programme Manager (whose name and contact details are provided in the accompanying Programme of Study Handbook), or the relevant Institute Office.

The University has made every effort to make the information as full and as accurate as possible, but you should note that minor changes in the organisation of modules between the planning stage and the actual teaching are inevitable.  We shall try to keep any such changes to a minimum, and you will receive plenty of advance warning in the event of any alteration.  We would also be grateful if you would let us know about any changes that you think might be helpful if introduced into future handbooks.




[bookmark: _Toc51325188]
MODULES
	Module Code
	ACCA5033

	Title
	[bookmark: _Toc45558062][bookmark: _Toc51325189]Changemakers: Creativity and Value Creation

	Date
	25/06/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To develop the concepts and practice of creativity and value creation for the development of innovative, aspiring and progressive solutions.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of innovation, creativity and enterprising mindset, recognising the values and the contribution creativity makes to the common good.  
· Conceive, articulate and apply creative thinking within a work-based or academic context to develop novel solutions and/or value creation.

INDICATIVE CONTENT
· Creativity in theory and practice.
· Value creation in theory and practice.
· Creative and ethical leadership: skills and challenges.
· Driving innovation and change, the intra and entrepreneurial individual.
· Critical thinking, troubleshooting and problem solving, developing novel solutions.
· Information gathering for inspiration, vision creation and ideation.
· Developing the enterprising and data driven mindset.
· Contemporary technologies: virtual and augmented reality and artificial intelligence to enhance creativity and innovation.
· Time management practices for an entrepreneurial mindset.
· Being resourceful, in the context of making do with less.
· Reflection and self-reflection.


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
	
	

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Online portfolio of set exercises
	2,000 words or equivalent
	50%



Assessment Component 2
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assignment
	2,000 words or equivalent
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%



INDICATIVE READING LIST

This will be guided by the student’s subject area.

	Module Code
	ACCA5033

	Module Title
	Changemakers:  Creativity and Value Creation

	Classification
	Reading List entry
	Electronic*

	Essential
	Hargreaves, J., and Page, L. (2013) Reflective Practice. (Key Themes in Health and Social Care Series). Polity Press.
	☒

	Essential
	Nardi, P.M. (2017) Critical Thinking : Tools for Evaluating Research. University of California Press
	☒

	Essential
	Westerman, G., Bonnet, D. and McAfee, A., Leading Digital: Turning Technology Into Business Transformation. (Audiobook) Recorded Books. 2017.
	☒

	Further
	Schiuma, G. (2011) Managing Knowledge Assets and Business Value Creation in Organizations : Measures and Dynamics Hershey, Pa.: Business Reference Service.
	☒

	Further
	Rescher, N. (2014). A System of Pragmatic Idealism, Volume II The Validity of Values, A Normative Theory of Evaluative Rationality (Princeton Legacy Library). Princeton: Princeton University Press.
	☒

	Further
	Turner, E. (2020) Be Less Zombie: How great companies create dynamic innovation, fearless leadership and passionate people. John Wiley & Sons. 
	☒





[bookmark: StartP]
	
MODULE CODE:
	ACDA5001

	TITLE:	
	[bookmark: _Toc515449958]Electrical Engineering

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To develop a knowledge of circuit theory and principles and a critical understanding and analysis of AC and DC electrical and electronic systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Critically analyse and evaluate AC and DC electrical circuits and systems including Three Phase Systems
2. Perform critical analysis and detailed simulation of relevant circuits. 

INDICATIVE CONTENT
· Circuit theorems and application to complex AC & DC networks and electronic circuits. 
· Complex Power calculations
· Power Factor and Power Factor Correction
· Maximum Power Transfer for resistive and reactive circuits.
· Three Phase circuits.
· Star-Delta and Delta –Star transformations.
· Equivalent circuits for transformers
· Complex wave analysis
· Laplace Transforms

LEARNING AND TEACHING STRATEGY

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
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	 Essay
	2000 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%




READING LIST
	Module Code
	ACDA5001

	Module Title
	Electrical Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Nilsson, J and Riedel, S., Electric Circuits,n, Prentice Hall (2014) 
	☒

	Essential
	Bird J. Electrical Circuit Theory and Technology,, Newnes (2017) 
	☒

	Essential
	Bird J. Electrical and Electronic Principles and Technology,  Newnes.  (2017)
	☒

	Further
	Cathey, J.J., Schaum's Outline of Electronic Devices and Circuits, Second Edition, Schaum's Outline Series (2011)
	☐

	Further
	Agarwal, A and Lang, J., Foundations of Analog and Digital Electronic Circuits, The Morgan Kaufmann Series in Computer Architecture and Design (2005)
	☐







	MODULE 
CODE:
	ACDA5002

	TITLE:	
	[bookmark: _Toc515449959]Electronics I

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To build on the basic component level theory previously studied, and thus provide the student with knowledge of how these components are utilized in real life scenarios as functional building blocks or as parts of holistic working systems, with emphasis given to design solutions based on embedded microcontroller/microprocessors.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate and critically analyse the deployment of discrete components and microcontrollers in the design of functional building blocks and complete circuits.
2. Critically evaluate existing designs and be able to understand and effectively communicate how they function.

INDICATIVE CONTENT
· Design of simple linear power supplies. Single, Split and multi rail.
· SMPS principles. Buck, Boost configurations etc.
· DC Power Control. Using e.g. PWM techniques.
· AC Power Control. Using e.g. phase angle firing.
· Data acquisition via custom devices/modules 
· Serial and Parallel bus interfacing.
· System Input, Output and UI design considerations.
· Case studies of existing embedded system designs.

LEARNING AND TEACHING STRATEGY
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 
	2,000 words 
	60%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Timed Lab exercise  
	2 hr timed session
	40%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	60%

	Practical
	40%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA5002

	Module Title
	Electronics 1

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Scherz, P &, Monk, S (2016), Practical Electronics for Inventors, Mc Graw Hill
	☒

	Further
	Embedded Control Handbook – Microchip Technologies
http://ww1.microchip.com/downloads/cn/devicedoc/cn_00711a.pdf
	☐

	Further
	Elektor – Electronics design Magazine. UWTSD Owen Library.
	☐






	
MODULE CODE:
	ACDA5006

	TITLE:	
	[bookmark: _Toc515449963]Transducers and Signal Conditioning

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
· To provide the student with knowledge of various types of transducers and the understanding of their application.
· To provide the student with the skills and understanding of various signal conditioning techniques and their application.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate a knowledge of a wide range of transducers be able to select an appropriate transducer for a given parameter and scale.
2. Demonstrate a knowledge of signal conditioning techniques and be able to apply a suitable design technique to the implementation of a given transducer signal.

INDICATIVE CONTENT
· Transducers / Sensors
· Thermistors, thermocouples, infrared temperature sensors, light dependant resistors, photo diodes, photo transistors. Optical Sensors beam break / reflective, Hall effect sensors, strain gauges. 
· Dynamic transducers
· Altimeters, accelerometers, gyroscopes.
· Passive signal conditioning.
· Active signal conditioning – amplification and attenuation. 
· Standard operational amplifier configurations and applications.










LEARNING AND TEACHING STRATEGY

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

	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%




READING LIST
	Module Code
	ACDA5006

	Module Title
	Transducers and Signal Conditioning

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Sinclair, I (2014), Sensors and transducers, Newnes
ISBN 0434901814
	☐

	Further
	Wobschall, D, (1987), Circuit design for electronic instrumentation, Mc Graw Hill
	☐

	Further
	Murty, D, (2011) Transducers and Instrumentation, PHI Learning
	☒


	Further
	Patranabis, D (2011), Sensors and Transducers, PHI Learning
	☐







	MODULE CODE:
	ACDA5008

	
TITLE:		
	[bookmark: _Toc522734177][bookmark: _Toc51325190]Digital Signal Processing and Communications

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To equip students with a critical understanding of both digital communications and digital signal processing systems. A detailed understanding of digital modulation techniques along with relevant digital signal processing methods will be developed along with a knowledge that will equip the student with the skills needed to design, analyse and simulate digital signal processing and digital communications systems.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate detailed knowledge of the basic theoretical concepts of digital signal processing and digital communication systems;
· Demonstrate proficient use of system level simulation software. 

INDICATIVE CONTENT

· Digital signal processing: signals and sequences, the sampling theorem and digital convolution;
· Spectrum Analysis: The Discrete and Fast Fourier Transforms;
· Moving average and windowed FIR filter design and implementation, simulation of filters and DSP concepts;
· Digital Communications, Signals and Channels.

LEARNING AND TEACHING STRATEGY

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0%

	TOTAL
	100
	100%













ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Lab Report 
	2000 words
	100%



Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5008

	Module Title
	Digital Signal Processing and Communications

	Classification
	Reading List entry
	Electronic*

	Essential
	Parker, M. (2017) Digital Signal Processing 101: A Practical Guide, Newnes.
	☒

	Essential
	Haykin, S. (2013) Digital Communication Systems: A Modern Introduction, John Wiley
	☐

	Further
	Giordano and A. Levesque (2015), Modeling of Digital Communication Systems Using Simulink, Wiley-Blackwell
	☒

	Further
	Sklar, B.  (2013) Digital Communications: Fundamentals and Applications, Pearson New International Edition
	☒

	Further
	Journals 
IEEE Communications Magazine
IEEE Signal Processing Magazine
	☒

	Further
	Websites 
http://www.mathworks.co.uk 
	☒










	Module Code
	ACDA5012

	Title
	Research Methods

	Date
	15/08/2018
	Level
	5
	Credits
	10

	Pre-Requisites
	None



AIM(S)
· To underpin academic research and the third year OME Major Project, and to provide students with a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse, synthesise and present data using appropriate research methods.  The module will extend the student’s technical expertise in information systems development such that s/he is able to evaluate the suitability of different development methods for different situations.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Review critically the current research literature pertinent to a research topic and communicate the results of the research to specialist and non-specialist audiences.
· Demonstrate a sound understanding of research and development strategies and use these to produce a proposal suitable for a OME Major Project that meets ethical and sustainability guidelines.

INDICATIVE CONTENT

· Research principles and approaches (e.g. the research process, purpose, sources of data including primary/secondary research, quantitative/qualitative data, objective/hypothesis formation, reliability, validity, generalisability)
· Research design strategies, (e.g. experiments, surveys, case studies), their advantages and limitations, and their suitability to a variety of research contexts
· Data collection & sampling methods (e.g. interviews, questionnaires, observation), and their advantages and limitations in a variety of contexts 
· Data analysis of both qualitative and quantitative information, including the use of appropriate computer software
· Developing and structuring a research proposal: problem identification, formulating aims/hypotheses, sampling, sustainability and ethical issues and the practicalities of design
· Referencing conventions (e.g. the Harvard system, numeric system)
· Critical, analytical thinking and writing








LEARNING AND TEACHING STRATEGY

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

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT
Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Gobbet based on several relevant published papers
	400 words
	20%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Project proposal
	2000 words
	80%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5012

	Module Title
	Research Methods

	Classification
	Reading List entry
	Electronic*

	Essential
	Marder, M. (2011) Research Methods for Science, Cambridge University Press: Cambridge.
	☒

	Essential
	Weaver, P. (2004) Success in Your Project: a Guide to Student System Development Projects, Prentice Hall: Harlow
	☒

	Further
	Avison, D. and Fitzgerald, G. (2007) 4th Edition, Information Systems Development: Methodologies, Techniques and Tools, McGraw-Hill: Maidenhead
	☐

	Further
	Baase, S. (2008) 3rd Edition A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, Pearson: NY
	☒

	Further
	Collis, J. and Hussey, R. (2013) 3rd Edition, Business Research: S Practical Guide for Undergraduate and Postgraduate Students, Palgrave Macmillan: Basingstoke
	☐

	Further
	Klein, G. and Dabney, A. (2013) The Cartoon Guide To Statistics, Hill and Wang: NY.
	☒

	Further
	Quinn, M. J. (2009), Ethics for the Information Age: International Edition, Pearson: NY
	☒

	Further
	Yin, R K. (2018), Case Study Research: Design and Methods, Sage: Beverly Hills.
	☒

	Further
	Journals
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites
http://www.bcs.org
http://www.theregister.co.uk
	☒







	Module Code
	ACDA5017

	Title
	Group Project

	Date
	04/09/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To apply engineering principles and skills to the cost effective solution of technical problems with due regard to specification, design, cost and methods of production, working in a team, and developing effective team skills.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Select, specify and plan a project, as part of a team, and to verbally present the design and development concepts and implementation stages.
· Select appropriate design methodology and development an artefact from initial concept to final realisation, including references to the project specification, research, implementation and achievements etc.
· Implement the design and development, as part of a team, and demonstrate its operation and also demonstrate an ability to produce the design on time and within budget.

INDICATIVE CONTENT

· Systematic design procedures
· Objective design selection
· Project Planning
· Cost prediction, manufacturing
· Quality and reliability
· Technical report writing
· Group working and management
· Communication skills
· Legal, social, and ethical and entrepreneurial aspects of projects

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
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Portfolio of work
	5000 Equivalent
	100%



Students will produce a portfolio of work appropriate to the nature of their project. Portfolio elements will include a selection of the following, to be agreed with the external examiner: 
· Written Report
· Presentation slides
· Demonstration of work
· Ethical approval form

Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



INDICATIVE READING LIST

	Module Code
	ACDA5017

	Module Title
	Group Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Schertz, P. (2012) Practical Electronics for Inventors, McGraw Hill Professional
	☐

	Essential
	Sherin, A. ( 2013) Sustainable Thinking: Ethical Approaches to Design and Design Management, Required Reading Range
	☐

	Further
	Floyd, T.L. (2009) Electronic Circuits Fundamentals, 8/E, Prentice Hall
	☐

	Further
	Mataric, Maja J. (2007) The Robotics Primer Intelligent Robotics & Autonomous Agents, MIT Press
	☐

	Further
	Elktor
Electronics World
	☐








	Module Code
	ACDA50XX

	Title
	Work Based Project

	Date
	04/09/2020
	Level
	5
	Credits
	20

	Pre-Requisites
	None




AIM(S)
· To enable learners to pursue an independent work-based learning project which has been negotiated with both their organisation and their assigned tutor.
· To apply engineering principles and skills to the cost effective solution of technical problems with due regard to specification, design, cost and methods of production and developing effective team skills.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Select specify and plan an appropriate project involving a workplace related article,or process within the working environment and investigate and document the user requirements specific to the sector;
· Apply a range of underlying concepts, principles and techniques to develop the project in a novel context, producing a specification using the format and methodology required;
· Demonstrate, evaluate and communicate effectively the proposed project solution.

INDICATIVE CONTENT

· Planning 
· Outline relevant study areas and select an area of interest. Appraise the feasibility of the project in terms of personal workload, knowledge and skills, times and timescales;
· Legal and ethical issues;
· Specification 
· Produce a user requirement specification for the proposed project, and then a technical specification. Indicate costs and benefits. Determine acceptance criteria;
· Design 
· Consider possible solutions, evaluate them, and select one. Select a suitable design methodology and apply it. Review and select (a) suitable development environment(s) 
· Specify equipment;
· Development 
· Describe the new system in detail using e.g. UML methods, etc., plus any diagrams/charts/equations considered necessary. 
· Outline a high-level design. 
· Specify equipment/personnel/training and performance criteria;
· Verification 
· Formulate a verification plan using a range of testing techniques. Apply the verification plan;
· Evaluation 
· Discuss and evaluate the results with reference to the acceptance criteria. 
· Demonstrate the project to a known audience.
· All project stages will require a realistic continually updated project plan for the whole project, together with a review of unforeseen eventualities.
All project stages require adherence to a given set of documentation standards.

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
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Portfolio of work
	5000 Equivalent
	100%



Students will produce a portfolio of work appropriate to the nature of their project. Portfolio elements will include a selection of the following, to be agreed with the external examiner: 
· Written Report
· Presentation slides
· Demonstration of work
· Ethical approval form
Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%





INDICATIVE READING LIST

	Module Code
	ACDA50XX

	Module Title
	Work Based Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Schertz, P. (2012) Practical Electronics for Inventors, McGraw Hill Professional
	☐

	Essential
	Sherin, A. ( 2013) Sustainable Thinking: Ethical Approaches to Design and Design Management, Required Reading Range
	☐

	Further
	Floyd, T.L. (2009) Electronic Circuits Fundamentals, 8/E, Prentice Hall
	☐

	Further
	Mataric, Maja J. (2007) The Robotics Primer Intelligent Robotics & Autonomous Agents, MIT Press
	☐

	Further
	Elktor
Electronics World
	☐





	MODULE CODE:
	ACDA5007

	TITLE:		
	[bookmark: _Toc522734176][bookmark: _Toc51325191]Computer Aided Engineering

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)

· To introduce students to a range of Computer Aided Engineering (CAE) methods and their applicability.
· To introduce the idea of verification and validation of CAE solutions and the relation to OME.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of CAE tools and their limitations.
· Proficiently use CAE tools to analyse and solve problems.

INDICATIVE CONTENT

· Introduction to Finite Element Analysis including the benefits of using CAE models in test & evaluation
· The finite element method and its relation to other numerical simulation methods including finite difference
· The Lagrangian and Eulerian frameworks
· Verification and Validation
· Three dimensional vector systems and their relation to numerical simulations
(i) Example of using symmetry to aid analysis: principal planes and principal stresses
(ii) Use of thin and thick-walled pressure vessels as an example of verification and validation by relation to exact analytic solutions
(iii) EM Example: predict the radiation pattern of a dipole antenna using method of moments and finite element analysis (e.g. using FeKo), and compare results to analytic solution.
· Computer aided design
· 3D Parametric Modelling
· Assemblies in CAD
· Manufacturing drawings
· Motion simulation
· Finite element analysis in CAD
· Pre- and post-processing and its relation to data visualisation
· Fast-running engineering models and their utility





LEARNING AND TEACHING STRATEGY

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 report
	2000 Words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5007

	Module Title
	Computer Aided Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird, John O; Ross, C, Mechanical engineering principles, Routledge 3rd Ed. (2014)
	☒

	Further
	Bryan J Mac Donald, Practical Stress Analysis with Finite Elements, 2007
	☐

	Further
	F. Beer, E. Johnson et al, Mechanics of Materials, McGraw-Hill, 2015
	☒

	Further
	Mechanics of Engineering Materials, P.P. Benham, R.J. Crawford, C.G. Armstrong, Mechanical Science, W. Bolton , Wiley-Blackwell (2006)
	☐

	Further
	Mechanical Technology, D.H. Bacon, Butterworth-Heinemann , 1998
	☒










	MODULE CODE:
	ACDA5008

	TITLE:		
	[bookmark: _Toc51325192]Digital Signal Processing and Communications

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To equip students with a critical understanding of both digital communications and digital signal processing systems. A detailed understanding of digital modulation techniques along with relevant digital signal processing methods will be developed along with a knowledge that will equip the student with the skills needed to design, analyse and simulate digital signal processing and digital communications systems.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate detailed knowledge of the basic theoretical concepts of digital signal processing and digital communication systems;
· Demonstrate proficient use of system level simulation software. 

INDICATIVE CONTENT

· Digital signal processing: signals and sequences, the sampling theorem and digital convolution;
· Spectrum Analysis: The Discrete and Fast Fourier Transforms;
· Moving average and windowed FIR filter design and implementation, simulation of filters and DSP concepts;
· Digital Communications, Signals and Channels.

LEARNING AND TEACHING STRATEGY

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0%

	TOTAL
	100
	100%













ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Lab Report 
	2000 words
	100%



Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5008

	Module Title
	Digital Signal Processing and Communications

	Classification
	Reading List entry
	Electronic*

	Essential
	Parker, M. (2017) Digital Signal Processing 101: A Practical Guide, Newnes.
	☒

	Essential
	Haykin, S. (2013) Digital Communication Systems: A Modern Introduction, John Wiley
	☐

	Further
	Giordano and A. Levesque (2015), Modeling of Digital Communication Systems Using Simulink, Wiley-Blackwell
	☒

	Further
	Sklar, B.  (2013) Digital Communications: Fundamentals and Applications, Pearson New International Edition
	☒

	Further
	Journals 
IEEE Communications Magazine
IEEE Signal Processing Magazine
	☒

	Further
	Websites 
http://www.mathworks.co.uk 
	☒






	MODULE CODE:
	ACDA5009

	TITLE:		
	[bookmark: _Toc399929585][bookmark: _Toc522734178][bookmark: _Toc51325193]Electromagnetic Radiation

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop a comprehensive understanding of the theoretical and practical aspects of electromagnetics
· To develop an ability to interpret results gained from electromagnetic simulation;

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Provide evidence of a systematic understanding of the scientific concepts underpinning magneto-static and AC time-harmonic problems;
· Analyse results obtained from the application of specific electromagnetic modelling techniques and correlate those results with physical characteristics.

INDICATIVE CONTENT

· Electromagnetic Theory:
· Electromagnetic spectrum;
· Electromagnetic wave properties;
· Wave guides;
· Waves and beams, phased array systems, tracking systems;
· Material Properties, Magnetization and Hysteresis, Magnetic Circuit Theory, Electromagnetic Induction, Maxwell’s Equations, Complex Impedance and Transient Circuit Theory;
· Electromagnetic compatibility testing;
· Ionising and non-ionising radiation;
· Radar Hardware;
· Lasers: properties, hazards and selection;
· Doppler effects;
· Hazards, health and safety.

LEARNING AND TEACHING STRATEGY

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

	Report
	2500 Words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5009

	Module Title
	Electromagnetic Radiation

	Classification
	Reading List entry
	Electronic*

	Essential
	Edminister J.A. and Mahmood N., Electromagnetics, Schaum’s Outline Series, McGraw-Hill (2018)  

	☒

	Further
	Joint Services Publications (JSP), 390 Lasers.
	☐

	Further
	Joint Services Publications (JSP), 375 Health and Safety
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒





	MODULE CODE:
	ACDA5010

	TITLE:		
	[bookmark: _Toc522734179][bookmark: _Toc51325194][bookmark: _GoBack]Principles of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of the types of energetic materials, the purpose for which they are used, their safe handling, movement and their responses to different stimuli.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of explosive types and their different requirements as part of an explosive train.  
· Critically analyse and apply the concepts and principles of explosives to design a suitable explosives train and reliably initiate OME devices safely and correctly.

INDICATIVE CONTENT

· Types of explosives.
· Hazards of explosives.
· Principles of Initiators
· Pyrotechnic effects
· Principles of Propellants
· Boosters and Secondary explosives
· Explosives effects and OME natures
· Explosive train design
· Introduction to detonation and deflagration
· Reliability and ageing.

LEARNING AND TEACHING STRATEGY

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

	Report 
	2,500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5010

	Module Title
	Principles of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. The Chemistry of Explosives  (Royal Society of Chemistry, 2011)
	☒

	Essential
	Meyer, R, Kohler, J and Homburg, A, Explosives, (Wiley 2016)
	☒

	Further
	Agrawal, J.P.	High Energy Materials  (Wiley, 2010)
	☐

	Further
	Klapotke, T.M. Chemistry of High Energy Materials (de Gruyter, 2017)
	☒

	Further
	Maytas, R., Pachman, J. Primary Explosives  (Springer, 2013)
	☒

	Further
	Janssen, T.J. Explosive Materials: Classification, Composition and Properties  (Nova Science Publishers, 2011)
	☐









	MODULE CODE:
	ACDA5011

	TITLE:		
	[bookmark: _Toc522734180][bookmark: _Toc51325195]Instrumentation and Control

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of instrumentation and control systems in terms of measurement systems, instrument design and system responses through the use of practical exercises and software simulation.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse the range of responses of specified instrumentation and control system scenarios in order to develop solutions to specified problems;
· Create with simulation software mathematical models of control and instrumentation systems, solve their time response and compare their transient and steady-state responses with given specifications.

INDICATIVE CONTENT

· Transducers, sensors and actuators
· Characteristics of measurement systems
· Control mechanisms
· Display devices and recorders
· Data acquisition system and signal conditioning

LEARNING AND TEACHING STRATEGY

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

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0

	TOTAL
	100
	100%



ASSESSMENT

Assessment Component 1 (Coursework) – 100%
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam 
	0

	 Coursework
	100%

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5011

	Module Title
	Instrumentation and Control

	Classification
	Reading List entry
	Electronic*

	Essential
	Nise N S. (2013) Control Systems Engineering; International Student Version , 7th Edition, Wiley.  John Wiley. 
	☐

	Further
	Dorf, R C & Bishop R H. (2016) Modern Control Systems: International Version,  Pearson
	☐

	Further
	Distenfano, J, Stubberd, A & Williams, I. (2013) Schaum’s Outline of Feedback and Control Systems, 2nd  Edition. Schaum’s Outlines.
	☐

	Further
	Franklin, G F, Powell, J D & Emami-Naeini A, ( 2014) Feedback Control of Dynamic Systems,7th Edition. Pearson. 
	☒

	Further
	Patranabis, A.  (2011) Instrumentation and Control, Prentice Hall 
	☒

	Further
	Prasad,J. Jayaswal, M & Priye,V. ( 2013) Instrumentation and Process Control, I.K International Publishing 
	☒

	Further
	Ogata, K. (2015 Modern Control Engineering, International Version, 5th Edition. Pearson.
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒






	MODULE CODE:
	ACDA5012

	TITLE:		
	[bookmark: _Toc390856723][bookmark: _Toc391041343][bookmark: _Toc392171844][bookmark: _Toc399929588][bookmark: _Toc522734181][bookmark: _Toc51325196]Research Methods

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To underpin academic research and the third year OME Major Project, and to provide students with a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse, synthesise and present data using appropriate research methods.  The module will extend the student’s technical expertise in information systems development such that s/he is able to evaluate the suitability of different development methods for different situations.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Review critically the current research literature pertinent to a research topic and communicate the results of the research to specialist and non-specialist audiences.
· Demonstrate a sound understanding of research and development strategies and use these to produce a proposal suitable for a OME Major Project that meets ethical and sustainability guidelines.

INDICATIVE CONTENT

· Research principles and approaches (e.g. the research process, purpose, sources of data including primary/secondary research, quantitative/qualitative data, objective/hypothesis formation, reliability, validity, generalisability)
· Research design strategies, (e.g. experiments, surveys, case studies), their advantages and limitations, and their suitability to a variety of research contexts
· Data collection & sampling methods (e.g. interviews, questionnaires, observation), and their advantages and limitations in a variety of contexts 
· Data analysis of both qualitative and quantitative information, including the use of appropriate computer software
· Developing and structuring a research proposal: problem identification, formulating aims/hypotheses, sampling, sustainability and ethical issues and the practicalities of design
· Referencing conventions (e.g. the Harvard system, numeric system)
· Critical, analytical thinking and writing

LEARNING AND TEACHING STRATEGY

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

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0%

	TOTAL
	100
	100%


ASSESSMENT
Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Gobbet based on several relevant published papers
	400 words
	20%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Project proposal
	2000 words
	80%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5012

	Module Title
	Research Methods

	Classification
	Reading List entry
	Electronic*

	Essential
	Marder, M. (2011) Research Methods for Science, Cambridge University Press: Cambridge.
	☒

	Essential
	Weaver, P. (2004) Success in Your Project: a Guide to Student System Development Projects, Prentice Hall: Harlow
	☒

	Further
	Avison, D. and Fitzgerald, G. (2007) 4th Edition, Information Systems Development: Methodologies, Techniques and Tools, McGraw-Hill: Maidenhead
	☐

	Further
	Baase, S. (2008) 3rd Edition A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, Pearson: NY
	☒

	Further
	Collis, J. and Hussey, R. (2013) 3rd Edition, Business Research: S Practical Guide for Undergraduate and Postgraduate Students, Palgrave Macmillan: Basingstoke
	☐

	Further
	Klein, G. and Dabney, A. (2013) The Cartoon Guide To Statistics, Hill and Wang: NY.
	☒

	Further
	Quinn, M. J. (2009), Ethics for the Information Age: International Edition, Pearson: NY
	☒

	Further
	Yin, R K. (2018), Case Study Research: Design and Methods, Sage: Beverly Hills.
	☒

	Further
	Journals
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites
http://www.bcs.org
http://www.theregister.co.uk
	☒








	MODULE CODE:
	ACDA5013

	TITLE:		
	[bookmark: _Toc522734182][bookmark: _Toc51325197]Safety & Hazard Assessment

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of safety and hazard assessment. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse the requirements for Safety Led Design, hazard identification (HazID) and hazard operability (HazOp) 
· Effectively communicate to specialist and non-specialist audiences the outcomes of HazID & HazOp processes.

INDICATIVE CONTENT

· Safety Led Design.
· HazID and HazOp.
· Hazard and Risk Assessment.
· Principles of ALARP.
· Safety Cases.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	24
	24%

	Independent learning
	76
	76%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	Present as part of a small group (15min per person) an output of a safety case. Each students contribution is assessed, group marks are not used.
	50%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	Produce a report as part of a small group (2000 words per person) an output of a safety case. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5013

	Module Title
	Safety & Hazard Assessment

	Classification
	Reading List entry
	Electronic*

	Essential
	Mannan, S,  Lees' Process Safety Essentials: Hazard Identification, Assessment and Control, Butterworth-Heinemann (6 Dec. 2013)
	☒

	Further
	Cherrie, J, Howie, R and Semple, S, Monitoring for Health Hazards at Work, Wiley-Blackwell; 4 edition (11 Jun. 2010)
	☒










	MODULE CODE:
	ACDA5014

	TITLE:		
	[bookmark: _Toc522734183][bookmark: _Toc51325198]Advanced Chemistry of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To build on the concepts introduced in the level 4 Chemistry (OME) module. Expanding and extending ideas developed, introducing more detailed explanation of the chemical principles associated with the functioning of OME devices. Introduction of the concepts of materials chemistry and effects.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse concepts of heat and thermodynamics, to explain the chemistry of solid phases and their interaction with other phases.
· Demonstrate a detailed understanding of reaction chemistry, ranging from complex chemical reactions to chemical compatibility of OME components.
· Analyse critically the design of chemical components for the life-time of an OME system or device, from manufacture, through storage, use and/or disposal.

INDICATIVE CONTENT

· Advanced chemical reactions and chemical kinetics.
· Advanced System Thermodynamics and energy release.
· Materials chemistry – states of matter, phase transformations, polymers, crystals, glasses.
· Mechanical properties of the solid state.
· Chemical compatibility and testing methods.

LEARNING AND TEACHING STRATEGY

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

	Presentation based on application of course content to a group design/operational task
	15-minute presentation. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5014

	Module Title
	Advanced Chemistry of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. The Chemistry of Explosives  (Royal Society of Chemistry, 2011)
	☒

	Further
	Atkins P. The Laws of Thermodynamics: A Very Short Introduction (Royal Society of Chemistry, 2010)
	☐

	Further
	Atkins P., de Paula J., Keeler J. Atkins’ Physical Chemistry (Royal Society of Chemistry, 2017)
	☐

	Further
	Carrington, G. Basic Thermodynamics (Royal Society of Chemistry, 1994)
	☐

	Further
	Scott, S.K. Beginning Mathematics for Chemistry (Royal Society of Chemistry, 1995)
	☐

	Further
	Pilling, M.J., Seakins, P.W. Reaction Kinetics (Royal Society of Chemistry, 1995)
	☐

	Further
	Agrawal, J.P. High Energy Materials  (Wiley, 2010)
	☐

	Further
	Klapotke, T.M. Chemistry of High Energy Materials  (de Gruyter, 2011)
	☐

	Further
	Maytas, R., Pachman, J. Primary Explosives  (Springer, 2013)
	☐

	Further
	Janssen, T.J. Explosive Materials: Classification, Composition and Properties  (Nova Science Publishers, 2011)
	☐

	Further
	Wayne, R.P. Chemical Instrumentation (Oxford Chemistry Primers, RSC 1994)
	☐

	Further
	Metcalfe, I.S. Chemical Reaction Engineering – A first course (Oxford Chemistry Primers, RSC 1997)
	☐

	Further
	Lawrence, N., Wadhawan, J. Compton, R. Foundations of Physical Chemistry: Worked Examples (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Ritchie, G., Sivia, D.S. Foundations of Physics for Chemists (Oxford Chemistry Primers, RSC 2000)
	☐

	Further
	Sivia, D.S.,  Rawlings, S.G. Foundations of Science Mathematics (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Sivia, D.S., Rawlings S.G. Foundations of Science Mathematics: Worked Problems (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Winterton, R.H.S. Heat Transfer (Oxford Chemistry Primers, RSC 1997)
	☐

	Further
	Brouard M. Reaction Dynamics (Oxford Chemistry Primers, RSC 1998)
	☐










	MODULE CODE:
	ACDA5015

	TITLE:		
	[bookmark: _Toc522734184][bookmark: _Toc51325199]Advanced Physics of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To build on the concepts introduced in the level 4 Physics (OME) module. Expanding and extending ideas developed, introducing more detailed explanation of the physics principles associated with OME devices.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a critical understanding of complex mechanics, structural aspects of physics and engineering science.
· Critically analyse ballistics, blast and shock waves.
· Model OME systems and effects.

INDICATIVE CONTENT

· Mechanics and structures
· Dynamics
· Pneumatics and hydraulics
· Electromagnetic radiation in OME
· Ballistics
· Blast and shockwave
· Modelling of OME systems and effects

LEARNING AND TEACHING STRATEGY

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

	Report 
	2500 words
	50%



Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5015

	Module Title
	Advanced Physics of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Hearn, E.J. Mechanics of Materials, vol.1, Butterworth-Heinemann, 1997
	☐

	Essential
	Needham, C.E. Blast Waves, Springer, 2013
	☒

	Further
	Rosenberg Z., Dekel E. Terminal Ballistics, Springer 2016
	☒

	Further
	Mechanical Technology, D.H. Bacon, Butterworth-Heinemann , 1998
	☒

	Further
	Mechanics of Engineering Materials, P.P. Benham, R.J. Crawford, C.G. Armstrong, Mechanical Science, W. Bolton , Wiley-Blackwell (2006)
	☐

	Further
	Edminister J.A. and Mahmood N., Electromagnetics, Schaum’s Outline Series, McGraw-Hill (2013)  

	☒

	Further
	Journals 
IEEE Xplore, 
ACM Digital Library
	☒
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