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DISCLAIMER

The Faculty of Science and Engineering has made all reasonable efforts to
ensure that the information contained within this publication is accurate and
up-to-date when published but can accept no responsibility for any errors or
omissions.

The Faculty of Science and Engineering reserves the right to revise, alter or
discontinue degree programmes or modules and to amend regulations and
procedures at any time, but every effort will be made to notify interested
parties.

It should be noted that not every module listed in this handbook may be
available every year, and changes may be made to the details of the modules.
You are advised to contact the Faculty of Science and Engineering directly if
you require further information.




The 22-23 academic year begins on 19 September 2022

Full term dates can be found here

DATES OF 22-23 TERMS
19 September 2022 — 16 December 2022
9 January 2023 — 31 March 2023

24 April 2023 — 09 June 2023

SEMESTER 1
19 September 2022 — 27 January 2023

SEMESTER 2
30 January 2023 — 09 June 2023

SUMMER
12 June 2023 — 22 September 2023

IMPORTANT

Swansea University and the Faculty of Science of Engineering takes any form of
academic misconduct very seriously. In order to maintain academic integrity and
ensure that the quality of an Award from Swansea University is not diminished, it is
important to ensure that all students are judged on their ability. No student should have
an unfair advantage over another as a result of academic misconduct - whether this is in
the form of Plagiarism, Collusion or Commissioning.

It is important that you are aware of the guidelines governing Academic Misconduct
within the University/Faculty of Science and Engineering and the possible implications.
The Faculty of Science and Engineering will not take intent into consideration and in
relation to an allegation of academic misconduct - there can be no defence that the
offence was committed unintentionally or accidentally.

Please ensure that you read the University webpages covering the topic — procedural
guidance here and further information here. You should also read the Faculty Part One
handbook fully, in particular the pages that concern Academic Misconduct/Academic
Integrity. You should also refer to the Faculty of Science and Engineering proof-reading
policy and this can be found on the Community HUB on Canvas, under Course
Documents.


https://www.swansea.ac.uk/study/semesterandtermdates/
https://myuni.swansea.ac.uk/academic-life/academic-regulations/assessment-and-progress/academic-misconduct-procedure/
https://myuni.swansea.ac.uk/academic-life/academic-misconduct/

Welcome to the Faculty of Science and Engineering!

Whether you are a new or a returning student, we could not be happier to be on this journey with
you.

This has been a challenging period for everyone. The COVID-19 pandemic has prompted a huge change
in society as well as how we deliver our programmes at Swansea University and the way in which you
study, research, learn and collaborate. We have been working hard to make sure you will have or
continue to having an excellent experience with us.

We have further developed some exciting new approaches that | know you will enjoy, both on campus
and online, and we cannot wait to share these with you.

At Swansea University and in the Faculty of Science & Engineering, we believe in working in
partnership with students. We work hard to break down barriers and value the contribution of
everyone. Our goal is an inclusive community where everyone is respected, and everyone’s
contributions are valued. Always feel free to talk to academic staff, administrators, and your fellow
students - I’'m sure you will find many friendly helping hands ready to assist you.

We all know this period of change will continue and we will need to adapt and innovate to continue
to be supportive and successful. At Swansea we are committed to making sure our students are fully

involved in and informed about our response to challenges.

In the meantime, learn, create, collaborate, and most of all — enjoy yourself!

Professor Johann (Hans) Sienz
Interim Pro-Vice Chancellor/Interim Executive Dean
Faculty of Science and Engineering
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STUDENT SUPPORT

The Faculty of Science and Engineering has two Reception areas - Engineering Central

(Bay Campus) and Wallace 223c (Singleton Park Campus).
Standard Reception opening hours are Monday-Friday 9am-5pm.

The Student Support Team provides dedicated and professional support to all studentsin
the Faculty of Science and Engineering. Should you require assistance, have any questions,
be unsure what to do or are experiencing difficulties with your studies or in your personal
life, our team can offer direct help and advice, plus signpost you to further sources of

support within the University. There are lots of ways to get information and contact the team:

Email: studentsupport-scienceengineering@swansea.ac.uk (Monday-Friday, 9am-5pm)

Call: +44 (0) 1792 295514 and 01792 6062522 (Monday-Friday, 10am—12pm, 2—4pm).

Zoom: By appointment. Students can email, and if appropriate we will share a link to our

Zoom calendar for students to select a date/time to meet.
The current student webpages also contain useful information and links to otherresources:

https://myuni.swansea.ac.uk/fse/coe-student-info/

READING LISTS

Reading lists for each module are available on the course Canvas page and are also
accessible via http://ifindreading.swan.ac.uk/. We’ve removed reading lists from the

22-23 handbooks to ensure that you have access to the most up-to-date versions. Access
to print material in the library may be limited due to CV-19; your reading lists will link to
on-line material whenever possible. We do not expect you to purchase textbooks, unless it

is a specified key text for the course.

THE DIFFERENCE BETWEEN COMPULSORY AND CORE MODULES

Compulsory modules must be pursued by a student.

Core modules must not only be pursued, but also passed before a student can proceed to
the next level of study or qualify for an award. Failures in core modules must be redeemed.
Further information can be found under “Modular Terminology” on the following link -

https://myuni.swansea.ac.uk/academic-life/academic-regulations/taught-guidance/essential-

info-taught-students/your-programme-explained/



mailto:studentsupport-scienceengineering@swansea.ac.uk
http://ifindreading.swan.ac.uk/
https://myuni.swansea.ac.uk/academic-life/academic-regulations/taught-guidance/essential-info-taught-students/your-programme-explained/
https://myuni.swansea.ac.uk/academic-life/academic-regulations/taught-guidance/essential-info-taught-students/your-programme-explained/

Year 4 (FHEQ Level 7) 2022/23

Medical Engineering
MEng Medical Engineering[HB1V]

MEng Medical Engineering with a Year Abroad[HBO02]
MEnNng Medical Engineering with a Year in Industry[HB1W]

Semester 1 Modules Semester 2 Modules
EG-M85 EG-M 160
Strategic Project Planning Advanced Microfluidics
10 Credits 10 Credits
Dr K Wada Dr F Del Giudice
CORE CORE
EGIMO02 EG-M83
Advanced Computational Methods for Engineers Simulation Based Product Design
10 Credits 10 Credits
Dr F Zhao Dr AJ Williams/Mr B Morgan
CORE CORE
EGM402 EGM403
Fracture and Fatigue Implant Engineering 2
10 Credits 10 Credits
Prof RE Johnston Dr S Sharma/Dr CJ Wright
CORE CORE
EGNMO07 EGTM89
Principles of Nanomedicine Polymers: Properties and Design
10 Credits 10 Credits
Dr S Sharma/Prof OJ Guy Dr SSharma
CORE CORE
PMPM 04
Medical Imaging
10 Credits
Dr J Phillipg/Dr CE Bryant
CORE
EGDMO03
Individual Resear ch Project
30 Credits
Dr S Sharma
CORE

Total 120 Credits




EG-M 160 Advanced Microfluidics

Credits: 10 Session: 2022/23 January-June

Pre-requisite M odules:

Co-requisite Modules:

Lecturer(s): Dr F Del Giudice

Format: Lectures: 22 hours
Lab Work: Variable during revision week
Office Hours: 55 hours
Private study: 100 hours

Delivery Method: Lecture activities:

The lecture will first present the theoretical foundation for each topic. Students will be guided by the lecturer in the
critical analysis of existing microfluidic platformsin order to identify potential limitations. Students will also be
guided towards the design of alternative platforms with better performances. Sometimes, students will be asked to
complete preliminary readings in preparation to the lecture.

Lab Work:

Brief lab activities will be carried out by the student in order to strengthen the content learned during the lecturers and
to enhance the learning with practical skills. These are not compulsory and will be delivered during Revision week on
arotabasis.

Module Aims: Microfluidicsisthe set of science and technology at the micrometer scale. In the last 30 years,
microfluidic devices have been widely employed for a variety of engineering applications, including cell and particle
separation, fabrication of fiber, production of droplets and microparticles and characterization of complex fluids. In all
these applications, chemical engineers have employed their skills to work across scientific fields in order to promote
significant improvement in many areas including diagnostic, molecule detection and advanced manufacturing.
Microfluidics has enormous advantages compared to conventional techniques such as small volume of samples
required (lessthan 1 ml), easy and accurate control of flow parameters, larger sensitivity, compact size.

In this course, we will introduce the advanced phenomena occurring at the micrometer scales. We will see how
complex flows can be used to drive avariety of further phenomenaincluding alignment and spacing of particles,
droplet formation, particle fabrication, and cell separation. We will employ acritical approach to identify limitations
of existing microfluidic technologies and we will develop a mindset oriented towards problem solving (i.e., positive
attitude) and design of alternative devices for targeted applications. Laboratory activities, scheduled during the
revision week, will be employed to strengthen the concepts learned during the lectures.

Module Content: Introduction to the course. Complex flow at the micrometre scale. Relevant dimensionless
numbers. Bounded and unbounded flow. Navier-Stokes Equations. Particle migration in Newtonian and non-
Newtonian liquids. [4]

Particle focusing and separation in Stokes flow. [2]

Inertial forces and equilibrium positionsin Microfluidics. [2]

Examples of Inertial focusing, separation, and ordering. [2]

Design of inertial microfluidic devices (Preparatory readings required). [2]

Transversal migration of particlesin viscoelastic liquids (Preparatory readings required). [2]

Examples of viscoelastic focusing, separation, and ordering. [2]

Design of viscoelastic microfluidic devices (Preparatory readings required). [2]

Droplet Microfluidics. [2]

Applications of Droplet Microfluidics. [2]

Laboratory Activities [Variable during Revision Week].

* Square brackets denote the approximate number of lectures.”




Intended L ear ning Outcomes: By the end of the module the student will be able to:

1. Critically analyze aresearch paper featuring microfluidic applications: identify strength, limitations and future
directions

2. Design microfluidic devices for targeted applications.

Assessment: Coursework 1 (100%)
Resit Assessment: Coursework reassessment instrument (100%)

Assessment Description: Coursework (100%): Extended coursework through the production of areport (100%) to be
completed at the |atest available date ahead of the examination period. Critical analysis of an existing microfluidic
device reported in a published journal + design of amicrofluidic device for targeted applications. The marking rubric
will be provided in advance. Open book. This component will be carried out at home and students will have a pre-
defined amount of time to complete and submit the report.

Redemption of failed coursework: Same rules as for the Coursework.

M oder ation approach to main assessment: Not applicable

Assessment Feedback: Students will receive feedback during lectures, laboratory activities, workshop and office
hours.

Failure Redemption: Coursework (100%): Extended coursework through the production of areport (100%) to be
completed at the |atest available date ahead of the examination period. Critical analysis of an existing microfluidic
device reported in a published journal + design of amicrofluidic device for targeted applications. The marking rubric
will be provided in advance. Open book. This component will be carried out at home and students will have a pre-
defined amount of time to complete and submit the report.

Additional Notes: Available to visiting and exchange students.

A scheme of direct private study supports relevant reading material provided. Notes prepared by the lecturer are also
available.

The lectures will not be recorded and the students are expected to engage in the class activities. The lectures will be
highly interactive and the students will be asked to contribute to discussionsin order to receive direct feedback from
the lecturer: this approach has been widely appreciated by previous cohorts of studentsin terms of receiving relevant
and specific feedback in preparation for the exam. Therefore, this type of lecture is not appropriate for lecture
recording. Students that cannot attend one or more lectures are warmly invited to visit the lecturer during office hours
to receive feedback. All the activities will be sign-posted on Canvas and the material available will be sufficient to
complete successfully the final assessment. Lecture attendance is the opportunity to engage directly with the lecturer
and work with peers to solve microfluidic problems.




EG-M 83 Simulation Based Product Design

Credits: 10 Session: 2022/23 January-June

Pre-requisite M odules:

Co-requisite Modules:

L ecturer(s): Dr AJWilliams, Mr B Morgan

Format: Lectures 6, Computer Lab 20, Reading/Private Study 20, Preparation for Assessment 54

Contact Hours will be delivered through a blend of live activities online and on-campus, and may
include, for example, lectures, seminars, practical sessions and Academic Mentoring sessions.

Delivery Method: All Programmes will employ a blended approach to delivery using the Canvas Digital Learning
Platform for live and self-directed online activity, with live and self-directed on-campus activities each week. Students
may also have the opportunity to engage with online versions of sessions delivered on-campus

L ectures and Computer Laboratory sessions will be delivered on campus.

Module Aims: This module provides an overview of the role that simulation can play in the design process of a
product. A series of lectures introduce computational modelling and the computational tools and techniques employed
in the design process. The application of simulation in the design of a number of industry based research projectsis
presented. Computer workshops lead students in using simulation tools and applying the tools in the optimisation of
the design of a product.

M odule Content:

* Introduction to computational modelling and the use of simulation in the design process. Examples, advantages,
disadvantages.

* Information about commercial packages for each stage of the design process.

 Overview of stepsinvolved in the modelling process; Identification of the physicsinvolved, The effect of problem
simplifications and assumptions on the solution, Determining an appropriate analysis type, The importance of
validation.

* Introduction to steps involved in computational modelling, CAD and meshing: Examples of common problems
associated with these stages of the design process and techniques to avoid them; importance of solution mesh
independence, Solution procedures, simulation solver software, Post-processing, Interpretation of results, visualisation
and optimisation,

* Introduction to software tools used in this module, CAD, meshing, analysis and visualisation packages.

 Analysis techniques: Overview of finite difference, finite volume and finite el ement methods, their advantages and
disadvantages, and common applications for each method type.

» Case studies: application of the knowledge gained during the lectures to a) investigate the importance of solution
mesh independence and b) optimise the design of a product using simulation.




Intended L ear ning Outcomes:

Technical Outcomes

On completion of this module the student will:

- Have the ahility to apply computer-based models for solving problemsin engineering and recognise the factors that
influence model limitations. Assessed using Assignment 1 and 2.

- Demonstrate the ability to develop and apply atest strategy to produce an optimised design. Assessed using
Assignment 2.

- Demonstrate an understanding of the modelling process and the role of simulation in design. Assessed using
Assignment 2.

Accreditation Outcomes (AHEP):

MEng:

- Ability to apply quantitative and computational methods, using aternative approaches and understanding their
limitations, in order to solve engineering problems and implement appropriate action (EA3m)

- A comprehensive knowledge and understanding of mathematical and computational models relevant to the
engineering discipline, and an appreciation of their limitations (SM5m)

- Work with information that may be incomplete or uncertain, quantify the effect of this on the design and, where
appropriate, use theory or experimental research to mitigate deficiencies (D3m)

- Demonstrate wide knowledge and comprehensive understanding of design processes and methodol ogies and the
ability to apply and adapt them in unfamiliar situations (D7m)

- Understand and eval uate business, customer and user needs, including considerations such as the wider engineering
context, public perception and aesthetics (D1)

MSc:

- Ability both to apply appropriate engineering analysis methods for solving complex problems in engineering and to
assess their limitations (EA6mM)

- Knowledge, understanding and skills to work with information that may be incomplete or uncertain, quantify the
effect of this on the design and, where appropriate, use theory or experimental research to mitigate deficiencies (D9m)
- Knowledge and comprehensive understanding of design processes and methodol ogies and the ability to apply and
adapt them in unfamiliar situations (D10m)

Assessment: Assignment 1 (20%)
Assignment 2 (80%)
Resit Assessment: Coursework reassessment instrument (100%)

Assessment Description:

» Assignment 1: Mesh Sensitivity Study.Thisis an individual piece of coursework.This coursework will involve the
investigation of the influence of mesh dependence, convergence criteria and physical phenomena on a simulation
solution. The results of the investigation will be presented in awritten report (maximum of 15 pages).

» Assignment 2: Design Optimisation. Thisisan individual piece of coursework.This coursework will require the
student to use simulation tools to optimise the design of a component subject to given criteria. The student will also be
required to show their understanding of the role that simulation plays in the design process using examples presented
within the module.This coursework will be presented in awritten report (maximum of 20 pages).

» Assignment 3: Supplementary Coursework.Thisisan individual piece of coursework.This coursework will require
the student to use simulation tools to investigate and optimise the design of a given device.This coursework will be
presented in awritten report (maximum of 20 pages).

M oder ation approach to main assessment: Universal non-blind double marking

Assessment Feedback: Individual written feedback will be given using Canvas. An overall assessment of the cohort's
performance for the coursework will aso be published on Canvas.

Failure Redemption: A supplementary piece of coursework will be set which will form 100% of the mark. This
assessment will cover the learning outcomes of both coursework 1 & 2.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Available for visiting students. The Faculty of Science and Engineering has a ZERO TOLERANCE penalty policy for
late submission of all coursework and continuous assessment.




EG-M 85 Strategic Project Planning

Credits: 10 Session: 2022/23 September-January

Pre-requisite M odules:

Co-requisite Modules:

Lecturer(s): Dr K Wada

Format: Lectures and Case Studies 13-15 hours; Project Monitoring 7 hours (project briefing, project update and
presentations); Private Study 78-80 hours (reading, group work, exam preparation)
Contact Hours will be delivered through a blend of live activities online and on-campus, and may
include, for example, lectures, seminars, practical sessions and Academic Mentoring sessions.

Delivery Method: All Programmes will employ a blended approach to delivery using the Canvas Digital Learning
Platform for live and self-directed online activity, with live and self-directed on-campus activities each week. Students
may also have the opportunity to engage with online versions of sessions delivered on-campus

Series of lectures and combination of case study, project briefing/update and group work sessions.

Practical group work sessions (50%) will be arranged in order to grasp the project management techniques and
effectively apply them to form a'High Performance Team'. This coursework assessment (CA) is comprised of a group
project and group presentation.

Examination - Closed Book (50%) at the end of the semester.

M odule Aims: This module has been accredited by the professional body - the Association for Project Management
(APM). At the end of this course students will be able to recognise and define the key characteristics and components
of aproject, understand the advantages/disadvantages associ ated with the management of both small and large
projects, and have an appreciation of the strategic tools and techniques available to enable effective or efficient project
management leading to a 'High Performance Team'. The acquired skills will be reinforced by the completion of a
group project to produce an initial feasibility report (e.g. a business case/project management plan document) for a
major regional project.

Module Content: 1) Lectures:. series of lectures will be conducted and/or recorded to cover the fundamental's of
strategy and project management. Various tools and techniques used by a project manager at large in the industry will
be demonstrated with figures/diagrams/tables/videos and further elaborated through relevant examples.

Intended coverage of syllabus (as recommended by APM):

1. Structure of organisations and projects

2. Project life cycle

3. Project contexts and environments

4. Governance and structured methodologies

5. Communication

6. Leadership and teamwork

7. Planning for success

8. Scope management

9. Schedule and resource management

10. Procurement

11. Project risk management and issue management

12. Project quality management

2) Case study/Webinar: internal/external guest speaker(s) will be invited to give talks on some of the topics on project
management, an hour session each.

3) Project briefing and update: information on CA (including but not limited to project titles, group alocation, project
manager/assistant manager nominations, marking scheme, report format, and presentation arrangement) will be
announced during these sessions. Fregquently asked questions (FAQs) will be answered in the meantime.

4) Group work and Presentation: dedicated hours will be provided for the group work (i.e. dealing with CA task). No
lectures during these sessions. With regard to CA, dedicated time slots will be arranged for the final presentation.




Intended L ear ning Outcomes. Technical Outcomes

On successful completion of this module students will be expected, at threshold level, to be able to:

- Demonstrate a comprehensive knowledge and understanding of project management - the nature of both small and
large projects, the issues and constraints such as environmental and sustainability limitations; ethical, legal, health,
safety, security and risk issues; the tools available to manage the project - and critically evaluate them and apply the
tools effectively in projects to communicate the outputs to technical and non-technical audiences. (Assessed by
Coursework report, Presentation and Exam; or Resit Exam)

- Use fundamental knowledge to investigate new and emerging technologies via application of strategy such as
PESTLE analysis, SWOT anaysis and Porter's generic strategies as a means not only to understand the key drivers for
business success pertaining to the commercial, economic and social context of engineering processes, but also to
identify, compare and evaluate competitive advantage, cost leadership, differentiated product/services, or niche
markets. (Assessed by Coursework report, Presentation and Exam; or Resit Exam)

- Have awareness of relevant legal and contractual issues, as well as quality issues and their application to continuous
improvement (i.e. quality planning, quality assurance, quality control and continuous improvement). This requires the
demonstration of knowledge, interpretation and application of project management theory and practice. (Assessed by
Coursework report, Presentation and Exam; or Resit Exam)

- Demonstrate a comprehensive knowledge and understanding of the role of a project manager - an ability to exercise
initiative and personal responsibility: i) understand the team members characteristic and their needs; ii) delegate
project activities and find ways to resolve conflicts through effective communication to build a'High Performance
Team'; and iii) understand and evaluate business, customer and user needs. (Assessed by Coursework report,
Presentation and/or Resit Exam)

Accreditation Outcomes (AHEP)

- Investigate and define the problem, identifying any constraints including environmental and sustainability
limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards (D2)
- Communicate their work to technical and non-technical audiences (D6)

- Awareness that engineers need to take account of the commercial and socia contexts in which they operate (ET2fl)
- Knowledge and understanding of management and business practices, their limitations, and how these may be
applied in the context of the particular specialisation (ET3fl)

- Awareness that engineering activities should promote sustainable devel opment and ability to apply quantitative
techniques where appropriate (ET4fl)

- A thorough understanding of current practice and its limitations, and some appreciation of likely new developments
(EP2fl)

- Ability to apply engineering techniques, taking account of arange of commercial and industrial constraints (EP3fl)
- Understanding of different roles within an engineering team and the ability to exerciseinitiative and personal
responsibility, which may be as ateam member or leader (EP4fI)

Assessment: Examination 1 (50%)
Coursework 1 (50%)

Assessment Description: Coursework 1 isagroup project allocated during the lecture series. Examination 1 isa
standard closed book examination.

The pass mark for amodule a Y ear 4/M is 50%. In addition to this, students must also achieve at least 40% in both
components to pass this module.

If you do not meet the component level requirements for the module you will receive a QF outcome. This means that
you will be required to repeat the failed component(s), even if your module mark is above 50%.

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback: Informal feedback is given during lectures, project briefing/update sessions, group
presentations, and at group work meetings. Formal feedback is given via standard College of Engineering feedback
protocols.

Failure Redemption: Failure Redemption of this module will be by repeating an equivalent coursework and/or exam
to any component in which a pass mark was not achieved.

Marks achieved in assessment component passed during the first attempt will automatically be transferred to the
equivalent component in the resit.

No opportunity to resit the passed component.




Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Penalty for late submission of work: ZERO TOLERANCE.
Available to visiting and exchange students wishing to enhance project management skills.

The pass mark for amodule at Y ear 4/M is 50%. In addition to this, students must also achieve at least 40% in both
components to pass this module.

Office hours, lecture notes and other teaching materials and notifications will be posted on Canvas.




EGDMO03 Individual Resear ch Project

Credits: 30 Session: 2022/23 September-June

Pre-requisite M odules: EG-353

Co-requisite Modules:

L ecturer(s): Dr S Sharma

Format: One to one meetings between student and supervisor every week
Delivery Method: One-on-one meetings with an academic supervisor will provide guidance and feedback on an
ongoing basis.

M odule Aims: The module involves the application of advanced scientific and engineering principles to the solution
of apractical problem coming from outside engineering.The student will be working independently on a substantial,
individually assigned task, using accepted planning procedures. It will require and develop self-organisation and a
critical evaluation of options and results, as well as developing technical knowledge in the topic of research.The
student will develop aclear view on the integration of medical engineering in a professiona environment.

Module Content: Module content: Students will carry out alaboratory-based research project in association with the
medical school/local NHS.

L aboratory-based research projects

» These will be technically-based individual projects, carried out within aresearch group either within engineering or
the medical school. Students will spend a significant amount of time working in the laboratory and have to
demonstrate the ability to integrate into existing teams within these research groups.

* The project will be multi-disciplinary, with a need to communicate across technical boundaries.

* The project will build on the research skills developed at level 3. However the students will need to demonstrate a
greater degree of autonomy, as they will be spending a considerable amount of timein the laboratory. The project will
give the students a genuine experience of work within amedical engineering research environment.




Intended L ear ning Outcomes. Technical Outcomes

Students will demonstrate an ability to carry out an extensive individua research project including
* Setting clear & realistic objectives

* Integrating effectively into an existing team

* Carry out independent research

» Communicate the research effectively to both medics and engineers

* Problem solving and critical analysis skills. Practical laboratory skills. Report writing.

Accreditation Outcomes

- Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their
own engineering discipline and the ability to evaluate them critically and to apply them effectively (SM3m)

- Awareness of devel oping technologies related to own speciaisation (SM4m)

- Understanding of concepts from arange of areas including some outside engineering, and the ability to evaluate
them critically and to apply them effectively in engineering projects (SM6m)

- Understanding of engineering principles and the ability to apply them to undertake critical analysis of key
engineering processes (EA1m)

- Ability to identify, classify and describe the performance of systems and components through the use of analytical
methods and modelling techniques (EA2)

- Ability to apply quantitative and computational methods, using aternative approaches and understanding their
limitations, in order to solve engineering problems and to implement appropriate action (EA3m)

- Understanding of, and the ability to apply, an integrated or systems approach to solving complex engineering
problems (EA4m)

- Ability to use fundamental knowledge to investigate new and emerging technologies (EA5m)

- Ability to extract and evaluate pertinent data and to apply engineering analysis techniques in the solution of
unfamiliar problems (EA6m)

- Understand and evaluate business, customer and user needs, including considerations such as the wider engineering
context, public perception and aesthetics (D1)

-Investigate and define the problem, identifying any constraints including environmental and sustainability limitations;
ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards (D2)

- Work with information that may be incomplete or uncertain, quantify the effect of this on the design and, where
appropriate, use theory or experimental research to mitigate deficiencies (D3m)

- Apply advanced problem-solving skills, technical knowledge and understanding to establish rigorous and creative
solutions that are fit for purpose for al aspects of the problem including production, operation, maintenance and
disposa (D4)

- Communicate their work to technical and non-technical audiences (D6)

- Demonstrate the ability to generate an innovative design for products, systems, components or processes to fulfil
new needs (D8m)

- Understanding of the need for ahigh level of professional and ethical conduct in engineering, a knowledge of
professional codes of conduct and how ethical dilemmas can arise (EL 1m)

- Knowledge and understanding of management techniques, including project and change management that may be
used to achieve engineering objectives, their limitations and how they may be applied appropriately (EL3m)

- Knowledge and understanding of risk issues, including health & safety, environmental and commercial risk, risk
assessment and risk management techniques and an ability to evaluate commercial risk (EL6m)

- Understanding of contexts in which engineering knowledge can be applied (eg operations and management,
application and devel opment of technology, etc) (P1)

- Ability to apply relevant practical and laboratory skills (P3)

- Understanding of the use of technical literature and other information sources (P4m)

Assessment: Report (0%)
Report (10%)
Report (60%)
Presentation (30%)




Assessment Description: Project Deliverables
The project has 5 deliverables.

* Inception Report 0% Defines scope of project, literature survey and background, and initial management
planMonday 17/11/2020 17:00 Submission via Canvas

* Interim Report 10% Presents initial background research and/or early implementation results, and detailed project
plan.26/01/2021 17:00 Submission via Canvas

* Final Report 60%

Documents overall project results (includes background)

Week commencing 03/5/2021

Submission via Canvas
Abstract in the form of a poster Project abstracts will be presented as posters. Thisis required together with updated
final project titles a few weeks before Final Report submission.Week commencing 26/4/2021 Submission of
electronic copy via Canvas. Hard copy will be

required for poster presentation.

* Presentation 30% Presents project achievements and provides an opportunity for you to answer questions from your
project markers.Week commencing 10/05/2021. Submission of electronic copy via Canvas.

M oder ation approach to main assessment: Partial second marking

Assessment Feedback: Feedback will be given verbally or viaemail during one-on-one meetings by your supervisor.

Failure Redemption: Thereis no failure redemption for this module. Failure in this module would normally result in
an exit qualification due to insufficient credits having been attained.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Only available to students following an Engineering Degree Programme and not available to visiting or overseas
students. The College of Engineering has a ZERO TOLERANCE penalty palicy for late submission of coursework
and continuous assessment.




EGIMO02 Advanced Computational M ethods for Engineers

Credits: 10 Session: 2022/23 September-January

Pre-requisite M odules. EG-228; EG-399

Co-requisite Modules:

L ecturer(s): Dr F Zhao

Format: Synchronous/ Lectures 20h
Asynchronous & Directed Private Study 80h

Contact Hours will be delivered through a blend of live activities online and on-campus, and may
include, for example, lectures, seminars, practical sessions and Academic Mentoring sessions.

Delivery Method: All Programmes will employ a blended approach to delivery using the Canvas Digital Learning
Platform for live and self-directed online activity, with live and self-directed on-campus activities each week. Students
may also have the opportunity to engage with online versions of sessions delivered on-campus

Online based lectures and exampl e classes, the course material will be available for download from Canvas.
Assessment: 30% continuous assessment assignments, 70% closed book examination.
Practical Work: Exercises/project will involve coding some of the methods presented in MATLAB.

M odule Aims: Introduction to advanced computational (numerical) methods including ordinary and partial
differential equations at masters level. The course provides an understanding of fundamental methods that form the
basis of common solution techniques used in many simulators and commercial packages with wide application in
science and engineering.

M odule Content:

* Review of Basic Numerical Methods.

* Newton’s method

* Numerical Integration

» Discretization of Ordinary Differential Equations
* Discretization of Partial Differential Equations

* (All Types Elliptic, Hyperbolic and Parabolic)

» Finite difference and Finite volume methods

» Consistency, stability and convergence

 An Introduction to the Solution of Linear Systems
* Gaussian elimination

* Relaxation methods

Practical Work: Exercises/project will involve coding some of the methods presented in MATLAB
NOTE: Knowledge of some MATLAB or scientific programming is assumed.




Intended L ear ning Outcomes. Technical Outcomes

Demonstrate a knowledge and understanding of :

* The basic principles of: numerical integration, numerical solution of ordinary and partial differential equations.
Truncation error and solution error. Consistency, stability and convergence. Direct and iterative solution of Linear
systems of equations.

» Demonstrate the ability to (thinking skills): Understand and formulate basic numerical procedures and solve
fundamental problems.

» Demonstrate the ability to (practical skills): Understand practical implications and behaviour of numerical methods
and their solutions. Logically formulate numerical methods for solution by computer with MATLAB.

» Demonstrate the ability to (key skills): Study independently, use library resources. Effectively take notes and
manage working time.

Accreditation Outcomes (AHEP)

- A comprehensive knowledge and understanding of scientific principles and methodology necessary to underpin their
education in their engineering discipline, and an understanding and know-how of the scientific principles of related
disciplines, to enable appreciation of the scientific and engineering context, and to support their understanding of
relevant historical, current and future developments and technologies (SM1m)

-Knowledge and understanding of mathematical and statistical methods necessary to underpin their education in their
engineering discipline and to enable them to apply arange of mathematical and statistical methods, tools and notations
proficiently and critically in the analysis and solution of engineering problems (SM2m)

- Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their
own engineering discipline and the ability to evaluate them critically and to apply them effectively (SM3m)

- A comprehensive knowledge and understanding of mathematical and computational models relevant to the
engineering discipline, and an appreciation of their limitations (SM5m)

- Understanding of concepts from arange of areas including some outside engineering, and the ability to evaluate
them critically and to apply them effectively in engineering projects (SM6m)

Assessment: Examination (70%)
Assignment 1 (30%)
Resit Assessment: Examination (Resit instrument) (100%)

Assessment Description: Assessment is comprised of aclosed book examination (70%) and 1 assignment (30%)
involving analysis and computation.

Assignment 1. Questions on key components and concepts of the course material covered during the semester.
The examination and assessments tests knowledge and understanding of all the material presented.

Formative exercises are also set each week which also involve questions on key components and concepts of the
course material to aid and reinforce learning and understanding.

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback: Feedback on assessed work is given in example classes and via canvas.
Feedback on formative exercisesis also given in example classes.

Specific issues and questions are answered throughout the module including example classes.
Feedback on formal examinations is given via a web feedback template.

Failure Redemption: The supplementary closed book exam paper is sat during the month of August following the
first exam sat in January.
A supplementary examination will normally form 100% of the module mark and is capped at 50%.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

L ecture notes provided.
Failureto sit an examination or submit work by the specified date will result in amark of 0% being recorded.

Students must have completed Y ear 1 maths modules and EG-228 matlab or equivalent in order to take this module.




EGM402 Fracture and Fatigue

Credits: 10 Session: 2022/23 September-January

Pre-requisite M odules:

Co-requisite Modules:

L ecturer(s): Prof RE Johnston

Format: Lectures: 20 hours
Directed private study: 50 hours
Preparation for assessment: 30 hours

Delivery Method: All Programmes will employ a blended approach to delivery using the Canvas Digital Learning
Platform for live and self-directed online activity, with live and self-directed on-campus activities each week. Students
may also have the opportunity to engage with online versions of sessions delivered on-campus

The module will be taught mainly through the medium of lectures and tutorials delivered on campus, supplemented by
case studies.

Module Aims: To provide a detailed understanding of fracture mechanics and fatigue modelling of materials; relating
to real-world case studies and current cutting-edge research. Failure of biological and engineered materials.

M odule Content:

» Static Fracture; theoretical strengths, ductile failure, brittle failure mechanisms, ductile to brittle transitions,
recognising microstructures features of damage and artificial intelligence ways of classifying.

* Biological material failure and toughening mechanisms.

* Stress intensity factors; plane strain and plane stress, crack opening modes, stress concentrations, local yielding.
» Measurement of fracture toughness, KQ and K1C.

* Fatigue; mechanisms, initiation and growth, mechanisms of initiation, fatigue fracture surfaces.

» Stress and strain dependence of fatigue; S-N curves, low & high cycle fatigue, cycle softening & hardening,
hysteresis |oops.

» Damage tolerance approach to fatigue; stress intensity range, the Paris relationship, measurement of crack
propagation.

» Fatigue crack thresholds.

» Crack closure mechanisms; R values, stress reversals.

Intended L ear ning Outcomes: Technical Outcomes:

On successful completion of the module, students should be able to demonstrate knowledge and understanding of:
* The behaviour of cracksin materials and the associated theoretical modelling of them.

* Fracture mechanics and how it can be used to prevent static and fatigue failure.

» How the structure of materials can be used to control the crack-growth behaviour.

» How to apply mathematical concepts to predicting crack behaviour and use this to design to avoid failure.

* The use of modern fracture mechanics methods to undertake materials design, predict lifetimes, and undertake
failure analysis.

» How to relate underlying microstructural details to engineering applications.

*The application of mathematical techniques to solve engineering design issues.

Accreditation Outcomes (AHEP)

- A comprehensive knowledge and understanding of scientific principles and methodology necessary to underpin their
education in their engineering discipline, and an understanding and know-how of the scientific principles of related
disciplines, to enable appreciation of the scientific and engineering context, and to support their understanding of
relevant historical, current and future developments and technol ogies (SM 1b/SM 1m)

- Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their
own engineering discipline (SM3b/SM 3m)

- Knowledge of characteristics of particular equipment, processes, or products, with extensive knowledge and
understanding of awide range of engineering materials and components (P2m)

Assessment: Coursawork 1 (35%)
Coursework 2 (5%)
Coursawork 3 (30%)
Coursawork 4 (10%)
Coursawork 5 (20%)




Assessment Description: C1: Fracture and microstructures
C2: Escape Room

C3: K1C

C4: Miner'sRule

C5: Course wrap up

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback:

Feedback will be provided via a document that highlights potential areas for improvement, based on the examination.
Thiswill highlight common areas where mistakes were made, where improvements could be included, and also good
practice.

During the coursework, discussion classes will be held after coursework is complete to discuss the students
approaches and to give the opportunity for questions and discussion.

Also, standard Feedback Forms will be completed and made available to students

Failure Redemption: Students are only permitted to redeem afailure as per University regulations. If you are eligible
for aresit examination thiswill take the form of resitting all failed coursework components.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Available for visiting students
Detailed course notes provided as slides, with accompanying background notes.




EGM403 Implant Engineering 2

Credits: 10 Session: 2022/23 January-June

Pre-requisite M odules. EGA308

Co-requisite Modules:

Lecturer(s): Dr S Sharma, Dr CJWright

Format: 20 Hours Lectures
5 Hours Tutorial
Site Visit
75 Hours directed learning

Delivery Method: On campus

Module Aims: Thismodule is an advanced look at the design, fabrication and optimisation of medical implants and
prosthetics. Case studies will be used to bring together engineering concepts and apply them to key devicesthat are
used to treat disease and assist patients.

Module Content: This module will examine in depth the following areas before looking in detail at several specific
case studies;

Lectures

» The material propertiesthat are important to optimise function of the implant.

» The mechanical relationship between the implant and the system it isintegrated into Biomechanics of the tissues
associated with implants.

* The response of the body to different materials implanted or associated with the human body.

» Modification and coating of implant surfaces for optimisation.

* Characterisation and monitoring of the medical device performance.

* Regulation of implant device fabrication and application.

* The business of implant and prosthetics.

» Advanced function and control of the medical device.

» Ethics and human augmentation.

Detailed case studies

* Rehabilitation engineering and assistive technology.
* Skin

Practical
» Solid works and other software will be used to design an implant device, which will be 3D printed as a prototype.
» Materials testing of key implant substrates.




Intended L ear ning Outcomes. Technical Outcomes

» Knowledge and understanding of the application of engineering principles to the design fabrication and optimisation
of medical implants and prosthetics.(Assessed in Project and Exam)

» Knowledge and understanding of biocompatibility and impact of implants and prosthetics on the human body
(Assessed in Project and Exam).

* Practical skills; Mechanical testing methods and how to handle specific materials used in manufacturing of medical
implants and prosthetics. Experience of the medical design process from inception to prototype fabrication through 3D
printing and other fabrication methods. (Assessed in Project)

» Knowledge and understanding of regulation of implant device fabrication and application and how to decipher the
jargon and language style of regulatory documentation. (Assessed in Project)

» An appreciation of the future direction of implants and prosthetics and the demands this will have on a future career
within medical engineering.

Accreditation Outcomes

- A comprehensive knowledge and understanding of scientific principles and methodology necessary to underpin their
education in their engineering discipline, and an understanding and know-how of the scientific principles of related
disciplines, to enable appreciation of the scientific and engineering context, and to support their understanding of
relevant historical, current and future developments and technologies (SM1m)

- Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their
own engineering discipline and the ability to evaluate them critically and to apply them effectively (SM3m)

- Awareness of devel oping technologies related to own speciaisation (SM4m)

- Understanding of concepts from arange of areas including some outside engineering, and the ability to evaluate
them critically and to apply them effectively in engineering projects (SM6m)

- Understanding of engineering principles and the ability to apply them to undertake critical analysis of key
engineering processes (EA1m)

- Ability to use fundamental knowledge to investigate new and emerging technologies (EA5m)

- Understand and evaluate business, customer and user needs, including considerations such as the wider engineering
context, public perception and aesthetics (D1)

- Investigate and define the problem, identifying any constraints including environmental and sustainability
limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards (D2)
- Apply advanced problem-solving skills, technical knowledge and understanding to establish rigorous and creative
solutions that are fit for purpose for al aspects of the problem including production, operation, maintenance and
disposa (D4)

- Demonstrate wide knowledge and comprehensive understanding of design processes and methodol ogies and the
ability to apply and adapt them in unfamiliar situations (D7)

- Knowledge and understanding of the commercial, economic and social context of engineering processes (EL2)

- Understanding of the requirement for engineering activities to promote sustainable development and ability to apply
guantitative techniques where appropriate (EL4)

- Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety,
contracts, intellectual property rights, product safety and liability issues, and an awareness that these may differ
internationally (EL5m)

- Knowledge and understanding of risk issues, including health & safety, environmental and commercial risk, risk
assessment and risk management techniques and an ability to evaluate commercial risk (EL6m)

- Understanding of contexts in which engineering knowledge can be applied (eg operations and management,
application and devel opment of technology, etc) (P1)

- Knowledge of characteristics of particular equipment, processes, or products, with extensive knowledge and
understanding of awide range of engineering materials and components (P2m)

- Understanding of the use of technical literature and other information sources (P4m)

- Understanding of appropriate codes of practice and industry standards (P6)

- A thorough understanding of current practice and its limitations, and some appreciation of likely new developments
(POm)

- Ability to apply engineering techniques taking account of arange of commercial and industrial constraints (P10m)

Assessment: Examination (75%)
Project (25%)
Resit Assessment: Examination (Resit instrument) (100%)




Assessment Description: 75% written exam

25% Project and presentation. Working in pairs the team will be allocated an implant device to research and appraise
asif they are consultants advising a medical ingtitution on the purchase and future of the relevant technology.
This coursework is conducted and assessed in groups.

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback: The students will have the standard College of Engineering feedback from the exam with a
diagnostic description of each answer provided by the student cohort. Thiswill include identification of common
errors and shortfallsin the answering of the question, description of good and poor answers and recommendations as
to how answers could have been improved.

The marks of the continual assessments will be given to the students with a written description of their performance
and how it could have been improved.

An office surgery will be held to discuss progress on the course and the delivery of the project assignment.

Failure Redemption: A supplementary examination will form 100% of the module mark.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Notes and past papers for this module can be found on Canvas.

The College of Engineering has aZERO TOLERANCE penalty policy for late submission of all coursework and
continuous assessment.




EGNMO7 Principles of Nanomedicine

Credits: 10 Session: 2022/23 September-January

Pre-requisite M odules:

Co-requisite Modules:

L ecturer(s): Dr S Sharma, Prof OJ Guy

Format: 20 hours of formal lecturing. 40 hours private study/reading and 40 hours preparation for assessment

Delivery Method: 100% course work

Module Aims: This module will cover the broad range of subjects which encompass the discipline nanomedicine.
Building on the foundation of a knowledge of nanotechnology this module will focus on medical applications
including biological markers, diagnostics, therapeutics and drug delivery vehicles.

M odule Content:

* Interactions on the nanoscale: biological, physical, chemical and optical interactions.
» Nanoparticles: optica markers, magnetic markers - dots, tubes, wires etc.

* Drug delivery strategies: drug delivery systems, pharmacology of nanovectors.

* Imaging techniques: Microscopy, Flow cytometry.

» Therapeutics: thermal, optical, microwave.




Intended L ear ning Outcomes. Technical Outcomes

» An understanding of the physics at the nanoscal e together with an appreciation of the relevant biology of the system
studied.

» How to design and fabricate a nanoparticle marker.

» An understanding of nanoscale imaging techniques and their limitations.

» An appreciation of how a nanoparticle can be used as adrug delivery vehicle.

* A knowledge of medical practices, diagnosis and treatment

* Study independently; use library resources; note taking; time management

Accreditation Outcomes (AHEP)

MEng

- Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their
own engineering discipline and the ability to evaluate them critically and to apply them effectively (SM3m)

- Awareness of devel oping technologies related to own speciaisation (SM4m)

- Understanding of concepts from arange of areas including some outside engineering, and the ability to evaluate
them critically and to apply them effectively in engineering projects (SM6m)

- Work with information that may be incomplete or uncertain, quantify the effect of this on the design and, where
appropriate, use theory or experimental research to mitigate deficiencies (D3m)

- Understanding of the need for ahigh level of professional and ethical conduct in engineering, a knowledge of
professional codes of conduct and how ethical dilemmas can arise (EL1m)

- Knowledge and understanding of risk issues, including health & safety, environmental and commercial risk, risk
assessment and risk management techniques and an ability to evaluate commercial risk (EL6m)

- Knowledge of characteristics of particular equipment, processes, or products, with extensive knowledge and
understanding of awide range of engineering materials and components (P2m)

- Understanding of the use of technical literature and other information sources (P4m)

- Ability to work with technical uncertainty (P8m)

- A thorough understanding of current practice and its limitations, and some appreciation of likely new developments
(Pom)

- Apply their skillsin problem solving, communication, working with others, information retrieval, and the effective
use of general IT facilities (G1)

MSc

- Understanding of concepts relevant to the discipline, some from outside engineering, and the ability to evaluate them
critically and to apply them effectively, including in engineering projects (SM3fl)

- Knowledge, understanding and skills to work with information that may be incomplete or uncertain, quantify the
effect of this on the design and, where appropriate, use theory or experimental research to mitigate deficiencies (D1fl)
- Awareness of the need for a high level of professional and ethical conduct in engineering (ET1fl)

- Awareness of and ability to make general evaluations of risk issues in the context of the particular specialisation,
including health & safety, environmental and commercial risk (ET6fI)

- A thorough understanding of current practice and its limitations, and some appreciation of likely new developments
(EP2fI)

Assessment: Coursework 1 (25%)
Coursework 2 (25%)
Coursework 3 (25%)
Coursework 4 (25%)
Resit Assessment: Coursework reassessment instrument (100%)

Assessment Description: The continuous assessment will be based on aliterature survey and a series of problem
sheets relating to scientific journal papers and class room lectures.

Coursaworks C1, C2 and C3 will be done individually. C4 will involve group presentations.

M oder ation approach to main assessment: Second marking as sampling or moderation

Assessment Feedback: Individual feedback on each piece of assessed work via Canvas or can be discussed via Zoom,
Skype or in person.




Failure Redemption: If rules allow - standard University provisions with marks capped. Any re-examination of this
module will be by 100% coursework submission.

Additional Notes. Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

* AVAILABLE TO Visiting and Exchange Students. The module has no pre-requisites.




EGTM89 Polymers: Propertiesand Design

Credits: 10 Session: 2022/23 January-June

Pre-requisite M odules:

Co-requisite Modules:

L ecturer(s): Dr S Sharma

Format: Lectures 22 hours
Blended Learning activity 12 hours
Directed private study 34 hours
Preparation for assessment 30 hours

Contact Hours will be delivered through a blend of live activities online and on-campus, and may
include, for example, lectures, seminars, practical sessions and Academic Mentoring sessions.

Delivery Method: All Programmes will employ a blended approach to delivery using the Canvas Digital Learning
Platform for live and self-directed online activity, with live and self-directed on-campus activities each week. Students
may also have the opportunity to engage with online versions of sessions delivered on-campus

L ectures and exampl es classes delivered on campus and on-line

Assessment will be by a combination of an on-line test (50%) and a design assignment (50%). A minimum mark of at
least 40% is needed in both assessments in order to pass the module.

Module Aims: To instil an understanding of design methods with polymeric materials, dealing especially with
viscoel astic behaviour.

» Mechanical properties and design with rubber.

» General mechanical properties of polymers; viscoel asticity, time and temperature dependence, creep, recovery and
stress rel axation.

» Design using deformation data; creep curves, pseudo-elastic design methodol ogy, time and temperature dependant
modulus, limiting strain.

» Mathematical modelling of viscoel asticity; equations for creep, recovery, relaxation, Maxwell and VVoigt models, 4-
element model, standard linear solid model.

* Boltzmann superposition principle and its use with complex stress histories.

» Strength and fracture of polymers; energy approach, toughness, ductile / brittle transitions, yield strength, ductility
factor.

* Creep failure of plastics; fracture mechanics approach, fatigue failure, effects of cycle frequency, waveform, fracture
mechanics approach to fatigue.

M odule Content:

» Mechanical properties and design with rubber

* General properties of polymers; viscoelasticity, time and temperature dependence, creep, recovery and stress
relaxation.

» Design using deformation data; creep curves, pseudo-€elastic design methodol ogy, time and temperature dependant
modulus, limiting strain.

» Mathematical modelling of viscoelasticity; equations for creep, recovery, relaxation, Maxwell and Voigt models, 4-
element model, standard linear model.

* Boltzmann superposition principle and its use with complex stress histories.

» Strength and fracture of polymers; energy approach, toughness, ductile / brittle transitions, yield strength, ductility
factor.

* Creep failure of plastics; fracture mechanics approach, fatigue failure, effects of cycle frequency, waveform, fracture
mechani cs approach to fatigue




Intended L ear ning Outcomes: Technical Outcomes:

After completing this modul e students should be able to demonstrate:

* A thorough knowledge of mechanical design considerations with polymer-based materials. (EAL)
* A knowledge of mathematical models for viscoelasticity and complex stress histories. (SM2)

» A knowledge of failure modesin polymers. (SM1/ P2b)

* The application of mathematical models to mechanical behaviour of materials. (G1/ SM2)

» How to interpret and use design data for polymer-based materials (EAL)

* The application of mathematical skillsin real engineering applications. (SM2)

* The application of fundamental materials knowledge across different materials classes. (P2b)

All LO's are assessed in the end of module exam

Accreditation Outcomes (AHEP):

MEng:

- A comprehensive knowledge and understanding of scientific principles and methodology necessary to underpin their
education in their engineering discipline, and an understanding and know-how of the scientific principles of related
disciplines, to enable appreciation of the scientific and engineering context, and to support their understanding of
relevant historical, current and future developments and technologies (SM1m)

- Knowledge and understanding of mathematical and statistical methods necessary to underpin their education in their
engineering discipline and to enable them to apply arange of mathematical and statistical methods, tools and notations
proficiently and critically in the analysis and solution of engineering problems (SM2m)

- Understanding of engineering principles and the ability to apply them to undertake critical analysis of key
engineering processes (EA1m)

- Knowledge of characteristics of particular equipment, processes, or products, with extensive knowledge and
understanding of awide range of engineering materials and components (P2m)

- Apply their skillsin problem solving, communication, working with others, information retrieval, and the effective
use of general IT facilities (G1)

MSc:

- Advanced level knowledge and understanding of awide range of engineering materials and components (P12m)
- Ability to use fundamental knowledge to investigate new and emerging technologies (EA5m)

- A comprehensive understanding of the relevant scientific principles of the specialisation (SM7m)

Assessment: Online Class Test (50%)
Assignment 1 (50%)

Assessment Description: Assessment will be by a combination of an on-line test (50%) and a design assignment
(50%). A minimum mark of at least 40% is needed in both assessments in order to pass the module.

On-line Canvas test to be completed by April, but with more than one opportunity to complete before then.
Individual Design Study Assignment

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback:
Standard will receive written feedback on the assignment and immediate marks on the on-line test.

Failure Redemption: If astudent iseligible for aresit, they will have an opportunity to redeem either assessment
component failed. Capping of markswill apply at the component level.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Available to visiting and exchange students.
Detailed course materia provided on Canvas which students should engage with in their own time.

PENALTY: ZERO TOLERANCE FOR LATE SUBMISSION




PMPMO04 Medical Imaging

Credits: 10 Session: 2022/23 September-January

Pre-requisite M odules:

Co-requisite Modules:

L ecturer(s): Dr JPhillips, Dr CE Bryant

Format: 30

Delivery Method: Taught course and practicals. Experimental exercisesin the clinical setting and the development of
computational
modelling skills with Matlab.

M odule Aims: The physics and mathematics underpinning modern 3D medical imaging, including MRI, CT, PET
and Ultrasound.

Module Content: Acquisition of data and reconstruction of images.

Computing time and resolution. Back-projection algorithms, controlling focus and contrast, star artifacts. lterative
back-projection algorithms, successive correction, speed of convergence, interlaced scans

Plain radiograph advantages/deficiencies. Need for tomography. Analogue tomograph, modern digital tomography
Hounsfield/CT number, projections, trandate-rotate, fan beam, helical, cone beam

Image reconstruction: generalised and modality-specific methods. Radon transform, inversion of sensitivity matrix,
filtered backprojection, Fourier transform, iterative methods

The physics and mathematics of image formation with ionising radiation as it relates to ultrasound. Simple and
Doppler imaging.

Imaging with lasers

Magnetic resonance imaging. NMR, Larmor frequency, flip angle, phase-sensitive detection, rotating frame, BO, B1,
proton density, image modification using relaxation times, weighting, Spatial encoding, gradient fields, bandwidth,
pul se sequences

Scanners, hardware, detectors, patient and operator safety, hazards

Image analysis and display, image registration, Clinical application, Images for normal and pathological states.
Comparison of modalities for same condition/patient. Image fusion. Organ segmentation and visualisation.

Digital Imaging and Communicationsin Medicine (DICOM)




Intended L ear ning Outcomes: To understand:

- the physical, computational and statistical basis of medical imaging

- the underlying principles of medical imaging.

To have the ability to:

- implement computational schemes for analysing and reconstructing images
- understand instrumentation associated with ultrasound imaging.

On completion the student will satisfy aspects of the diagnostic x-ray physics, magnetic resonance imaging,
ultrasonics and non-ionising radiation specialist topics for professional Clinical Scientists

On successful completion of this module students will

be able to:

- Work safely within the radiation, workshop and clinical environments.

- Describe the legidation that applies to safe working.

- Explain the physical principles behind the interaction of radiation with
matter.

- Understand the basis of clinical measurement.

- Demonstrate an understanding of the role of Medical Physicsin innovation
and service devel opment.

- Have the underpinning knowledge to gain useful practical experience
within the context of the workplace-based rotations.

- Present complex ideasin both oral and written formats at alevel
appropriate to the hearer.

- Consistently operate within sphere of personal competence and level of
authority.

- Manage persona workload and aobjectives to achieve quality of care.

- Actively seek accurate and validated information from all available
Sources.

- Select and apply appropriate analysis or assessment techniques and tools.
- Evaluate awide range of datato assist with judgements and decision
making.

- Conduct a suitable range of diagnostic, investigative or monitoring
procedures with due care for the safety of self and others.

- Report problems and may take part in restorative action within quality
control/assurance requirements to address threats of performance
deterioration.

- Work in partnership with colleagues, other professionals, patients and their
carers to maximise patient care.

Assessment: Examination 1 (60%)
Assignment 1 (40%)

Assessment Description: Examination - 2 hrs
Assignment - 1000 word write-up of laboratory session
Practical/ |aboratory. e.g. Relaxometry in MRI (8 hrs)

M oder ation approach to main assessment: Universal second marking as check or audit

Assessment Feedback: Marking of coursework uses a detailed marking scheme with feedback that includes salient
comments. The college palicy isfor marking to be returned to students within 3 weeks of submission.

Detailed feedback on examination performance is available through the module coordinator.

Failure Redemption: The student has one opportunity to resit the examination and to resubmit coursework.

Additional Notes: Delivery of both teaching and assessment will be blended including live and self-directed
activities online and on-campus.

Failureto sit an examination or submit work by the specified date will result in amark of 0% being recorded.
All lectures and Course Material will be provided on Blackboard.
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