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Keynote Lectures

ii

1980
Effective industrial 
innovation and its 
contribution to Britain’s 
economic recovery
V J Osola, 
Chief Executive
Redman Heenan 
International

1981
Investment in new product 
development
Viscount Caldecote DSC 
FEng
Chairman Delta Group plc

1982
The context of design
Sir Kenneth Corfield
Chairman & Chief 
Executive 
Standard Telephones & 
Cables Ltd

1983
Higher innovation: the 
management of creative 
disorder
Sir Basil Blackwell FEng
Vice-Chairman and Chief 
Executive Westland plc

1984
Designing for depend-
ability in advanced power 
plant and  associated 
systems
Dr W Rizk CBE FEng 
FIMechE, Chairman 
GEC Diesels Ltd and 
GEC-Ruston Gas 
Turbines Ltd

1985
Better design for British 
industry
Sir William Barlow FEng
Chairman & Chief 
Executive of BICC, 
Chairman of the Design 
Council

1986
The Car of the Year 2000
A.C.Rudd BSc (Eng) 
FSAE
Managing Director 
Lotus Engineering Ltd

1987
Design for living
Sir Montague Finniston 
FEng FRS

1988
Design: The common 
goal
John Butcher M.P.
Parliamentary Under 
Secretary of Department 
of Trade & Industry

1989
Industry: design & young 
people
Ivor Owen
Director 
The Design Council

1990
Effective management of 
design
Peter Hills
SERC - Engineering 
Design 
Co-ordinator
The Design Council

1991
Competing with better 
products in less time
Keith Nichols
UK Marketing Manager
(CIM) Digital Equipment 
Ltd

1992
Concorde and its 
successor
Sidney Swadling
Director of Engineering
British Aerospace Airbus 
Ltd

1970
Exhibi t ion

1971
Exhibi t ion

1972
Some thoughts on 
design and designers
Dr T Emerson, GKN Ltd

1973
The Design Counci l  and 
engineer ing
G E P Constable
Head of  Engineer ing 
Design, Design Counci l

1974
Design as a team game
E McEwen, 
Vice-Chairman
Engineer ing Joseph 
Lucas Ltd

1975
The Ralph Shire 
Memorial  Lecture:  
Design problems in 
aircraf t  gas turbines
L Haworth FRS, 
Director,  Rol ls-Royce 
(1971) Ltd

1976
Innovat ion in 
engineer ing design
Dr A Moulton CBE,
Director,  Moulton 
Developments Ltd

1977
Ship design
R J Daniels OBE
Director General 
of  Ships & Head of 
Royal  Corps of  Naval 
Constructors

1978
The design’s craf t
Dr G B R Fei lden CBE
Director General
Br i t ish Standards 
Inst i tut ion

1979
Design for maintenance 
in Br i t ish Rai l
K Taylor
Chief  Mechanical  & 
E lec t r i ca l  Eng ineer
Br i t i sh  Ra i lways  Board
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Keynote Lectures

1993
Metrology in the field of 
engineering
David McMurtry
Chairman & Chief Executive
Renishaw plc

1994
Tribology in machine design
Professor Duncan Dowson, 
CBE, FRS, FEng
The University of Leeds

1995
Design to thrive
Prof. Ivan Yates, CBE FEng
Royal Academy of 
Engineering
Visiting Professor, Eng 
Dept.
University of cambridge
Council Member, 
The Design Council

1996
Innovation-led 
competitiveness: through 
equivalence in
product organisation, 
technology and culture
Professor Gordon Edge
The Generics Group

1997
Engineering and design: 
against the odds
James Dyson
Dyson Appliances

1998
Technological innovation: a 
managed resource
Professor Chris Pearce
Inbis Group pl

1999
The creation of the Goss 
Challenger
Adrian Thompson
Paragon Mann Ltd

2000
The birth of a Morgan:  
innovation and tradition 
create a new sports car
Charles Morgan,
Morgan Motor Company

2001
The Farnborough F1 Air Taxi: 
an evolution in air travel
Richard Noble OBE
Farborough Aircraft

2002 
Designing the human knee
Professor John O’Connor
Oxford Orthopaedic 
Engineering Centre

2003
Challenging the design 
process models
Professor Mogens Myrup 
Andreasen
Technical University of 
Denmark

2004
Information knowledge 
management in an 
international design firm
Mike Shears CBE
Arup Group

2005
Balancing conflicting needs 
by design
Geoff E Kirk
Civil Aerospace, Rolls-Royce 
plc

2006
Advanced technology for 
space exploration
Professor Erik K Antonsson
NASA Jet Propulsion 
Laboratory: 2002-2006

2007
The engineering challenges 
of large scale structures for 
wind energy generation
Dr Ian Chatting
Vestas Technology UK

2008
Design and manufacture: 
dealing with technical 
cultural aspects
Dipl.-Ing. Frank Ludwig
BMW Group

2009
Design, innovation and 
competition: establishing 
the balance
George W Buckley
3M

2010
Health and safety: the 
cradle to grave approach
Judith Hackett
Health and Safety 
Executive

2011
Designing a spaceship for 
everybody: the engineering 
challenges of commercial 
spaceflight
Jonathan Firth
Virgin Galactic

2012
Engineering Sustainability: 
the role of design and 
engineering in sustainable 
innovation
Professor Jeremy Watson
Arup Group

2013
Inventing Your Future
Tom Pellereau
Aventom Ltd

2014
Form follows function - 
Strive for perfection and 
beauty is the by-product
Ron Dennis CBE
McLaren Group

2015
Project to Product: 
The creation of the 
Mountain Trike All-Terrain 
Wheelchair Business
Tim Morgan
Mountain Trike
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Welcome to the 2016 Design and Project Exhibition and to 
the Joseph Black Lecture given by 

Dr Jenny Cane of the Culham Centre for Fusion Energy
This booklet contains the details of 26 Group 
Business and Design Projects (GBDP) under-
taken by our third year students from all our 
degree programmes. This includes GBDP of 
students undertaking our joint Integrated Me-
chanical and Electrical degree programme with 
our Department of Electronic and Electrical En-
gineering (IMEE).  In addition this booklet con-
tains descriptions of 214 Final Year Research 
Projects, including 19 Final Year Specialist 
Design Projects, undertaken by our students. 
These projects are all core activities undertaken 
by our students and contribute a substantial 
component of our degree programmes. They 
give our students the opportunity to integrate 
all of the taught elements of our degree pro-
grammes in major project activities. The level of 
achievement demonstrated by our students in 
these projects is testament to both quality of our 
students, and their skills and understanding of 
the broad practical and theoretical elements of 
our engineering curriculum. 

Major flagship activities are our teams who enter 
projects in competitive events. Once again Team 
Bath Racing (TBR) will be launching their TBR16 
car during the exhibition. The TBR team at Bath 
is placed in 25th out of around 625 teams in the 
world and is some 60 places above the next best 
placed UK University team. This year will also 
see the launch of a Formula Electric car and a 
TT Electric Motorcycle carried out by teams from 
both the Departments of Mechanical and Elec-
tronic and Electrical Engineering. Both of these 
will be entered in UK competitions and the TT 
Electric Bike will be competing in the Isle of Man 
TT event! All of these teams get a limited start 
up budget from the Department but raise a much 
more substantial sponsorship from industry and 
it is testament to their enterprise and entrepre-
neurial skills in pitching for this sponsorship. 

In July, Team Bath Drones will be entering the 
second annual IMechE UAS Challenge. This 
year’s team of Aerospace, Mechanical and 
IMEE students have eschewed conservative de-
signs in favour of an ambitious flying wing con-
figuration: an innovative design optimised for 
efficiency and range with a modular construction 
for improved robustness. 

At the end of June the Green Bath Racing team 
will be competing the 2016 Shell International 

Eco-Marathon competition in London. The 
event, involving over 200 teams from Europe 
will be held at the Queen Elizabeth Olympic Park 
The team aim to develop the performance of the 
vehicle over the four years the event is held in 
London. Thanks go to Rolls Royce and the De-
partment for their support.

A key feature of the competition entries and our 
other GBDP projects is the importance of proto-
typing in the development of workable products.  
We are grateful to all of our alumni who have 
helped the Department to set up a Prototype De-
velopment Fund that all Y3 students are able to 
use to build physical models and prototypes that 
inform and improve their final designs.

Of course, key to the success of our students 
is the dedication and commitment our academic 
and support staff who supervise and support 
these project activities. On behalf of the students 
I would like to express thanks for the tremen-
dous support of all the staff including academic 
supervisors and assessors for their contribution 
to the success of these core academic project 
activities.

We are delighted to welcome Dr Jenny Cane 
one of our past graduates in Aerospace 
Engineering to deliver the Joseph Black lecture:
“Designing the ultimate power source -  The 
journey to designing the world’s first fusion 
power plant”.

Professor Tony Miles

On behalf of all in the department who 
contribute



v

2016 Joseph Black Keynote Speech

Designing the ultimate power 
source 

The journey to designing the world’s 
first fusion powerplant

Dr Jenny Cane

Jenny joined CCFE three years ago with a background in hypersonic ramjet and 
wind turbine engineering.  She is now the Project Lead Engineer for the experi-
mental campaign aimed at breaking the world fusion energy record.  The 2016 
Joseph Black Lecture will summarise not only Jenny’s personal journey from be-
ing a University of  Bath Aerospace Engineering undergraduate to helping to 
design the ultimate power source, but also the world’s path from experimental 
fusion reactors to the first fusion powerplant supplying electricity to the grid.   

Nuclear fusion – the process that powers the sun – has 
the potential to produce very large quantities of intrin-
sically safe carbon-free energy using a fuel that 
is almost limitless and without long-lived radioactive waste.  Harnessing this reac-
tion on Earth requires cutting edge engineering to create and contain the extreme 
conditions where hydrogen atoms can fuse to produce the energy that will be 
converted to electricity in a fusion powerplant.  

The Culham Centre for Fusion Energy (CCFE) runs the world’s largest fusion 
reactor (JET) where up to 48 times a day its plasma core is heated to over 100 
million degrees Celsius and fusion energy is produced so that experiments can 
be performed.  The centre also houses the UK fusion reactor (MAST) and takes a 
leading role in the design of a new international fusion reactor currently being built 
in France (ITER) and the first European fusion powerplant (DEMO).  

   
                       Joseph Black Keynote Speech
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       Professor Steve Culley

This year we say farewell to Professor Steve Cul-
ley who retires from the University of Bath after 34 
years.  Steve has been the stalwart of our Design 
activity at Bath for 34 years. He was appointed 
as a Lecturer in Engineering Design in May 1982.  
Promoted to a Senior Lectureship in 1991 and 
then a Readership in February 2004, Steve was 
appointed Professor of Engineering Design in 
2005 and headed the Design and Manufacturing 
Group. Prior to joining the University Steve held 
positions in Osborn Steels Ltd, Ecclesfield, Shef-
field and Avon Industrial Polymers in Bradford-
on-Avon. Between these positions he was a Re-
search Officer in the Fluid Power Centre at the 
University of Bath. 

Steve has been very active in research in the en-
gineering design field for many years. In particular 
this has included the provision of information and 
knowledge to support engineering designers. He 
pioneered work into the introduction and use of 
the electronic catalogue for standard engineer-
ing components and has extended this work to 
deal with systems and assemblies.He was a core 
member of the EPSRC-funded Innovative Design 
and Manufacturing Research Centre (IdMRC) at 
the University of Bath, where he ran the Design In-
formation and Knowledge (DIAK) research theme. 
He was also part of the ‘Grand Challenge’ - Im-
mortal Information and Through-life Knowledge 
Management. All the research was conducted 
with a wide range of state of the art manufactur-
ing companies in a variety of sectors. He has well 
over 200 journal and conference papers.

He is a Fellow of the Institution of Mechanical 
Engineers and is immediate past Chair of its 
Manufacturing Industries Divisional Board. Inter-
nationally, he helped build the Engineering Design 
research community through various roles in the 
Design Society from chairing conferences to run-
ning international summer schools. 

Steve has been a powerhouse in the teaching of 
design at Bath; he was the architect of introducing 
CAD to design teaching the Department.  Original-
ly Steve’s interpretation of CAD was “Cardboard 
Aided Design” encouraging students to make 
models to demonstrate their designs! He was in-
strumental in developing our design curricula to 
develop the unique strengths of our undergradu-
ate programme in design as the language of engi-
neering. As the success of the programmes have 
grown over the years, his approach has been to 

foster a collegiate atmosphere and he introduced 
‘team teaching’ in design.  

Steve led our keystone Y3 design teaching ac-
tivities for many years.  He championed the cause 
for combining technical excellence with business 
acumen.  This has been realized in our Y3 Group 
Business and Design project units informed by 
Steve’s experience with industry through his own 
experience as an employee and as a research 
partner.  He realized that by combining techni-
cal and professional skills in a single semester-
long group project, students would become much 
more employable, and industry partners would be 
attracted to Bath for further research and develop-
ment activities.  He also actively supported stu-
dents on exchange programmes, regularly travel-
ling to Grenoble to visit the small group of Bath 
students completing their Y3 studies who do the 
equivalent to our own Group Business and Design 
Project units.

Outside his work life Steve is married to Gill with 
two children and three grandchildren.  His inter-
ests include rugby - he was a former treasurer 
of Corsham RFC and the Somerset Referees’ 
Society and a qualified RFU referee. He enjoys 
walking, restoring interesting cars, gardening and 
was Show Secretary of the Box Gardening Club. 

Steve is an inspirational and insightful academic 
and colleague who brought his industrial experi-
ence, contacts in the international design com-
munity and role 
in research 
grant bodies 
to benefit his 
teaching and 
research ac-
tivities. He bal-
anced teaching 
and research, 
and his outlook 
was always to 
put people first. 
He will be ex-
tremely difficult 
to replace and 
on behalf of the 
D e p a r t m e n t 
and the Univer-
sity we thank 
him for his all his contributions and wish him and 
Gill a long and happy retirement.

Prof. Steve Culley
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Acknowledgements

The Department would like to thank all the external input received dur-
ing the group project activity. In particular, thanks goes to the External Panel 
Review and Advice team (EPRA), established by Sir Robert Hill in 2011. This is a 
team of experienced Engineers and Senior Managers from industry, which under-
takes a detailed review of each project, with the students.

Andrew Ward 
Bob Hill 
Andy Knott
Brian Brooksbank 
Charles Curnock  
Chris Trout 

Peter Wyatt
Barry Morgan
Rozeena Quamar
Jenny Hill 
John Spencer 
Jonathon Reeve

Alexandra Young
Sophie Dawson
Howard Mathers
Malcolm Shirley 
Mike Parkinson
Patrick Rotheram

                                                                  Technical Supprt Team 

A very special thanks is due once again to all of our Technical Support Team for 
the really superb contributions that they have made to the laboratory and workshop 
project activities in the Department.  The practical elements of our undergraduate 
degree programmes are one of the key strengths of the Department and the 
Technical Support Team are vital to our continued success. The professional and 
dedicated commitment of our technicians that enable our students to realise their 
full potential will be clear in the project activities that you will be able to view today.
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Team Bath Racing would like to give special thanks to all contributing sponsors, including:

Our most grateful thanks and acknowledgements are due to the companies 
identified below and in the following pages for proposing and sponsoring this 
year’s design projects. The financial support and equipment that they have 
provided has been crucial to the success of the projects, and the encouragement 
and insight of their staff has been highly valuable to, and appreciated by, our 
students.

Project Sponsors
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MEng Group Design and Business Projects

The Group Business and Design Project units are cornerstones of all our MEng 
programmes which last four years, or five with an industrial placement.  Our stu-
dents are totally committed to these activities during Semester 2 of Year 3.  Even 
though it lasts for just one semester, it is worth 20% of the overall degree classi-
fication.  The project topic themes are divided into Aerospace, Automotive, Me-
chanical and Manufacturing engineering sectors.  Several projects arrive from 
industry where real problems have arisen and companies need answers before 
committing further resources.  Some projects will return to industry for further 
development and implementation after the units have finished.  All projects in-
corporate a significant element of business subjects (such as marketing, sales, 
finance, operations, and logistics) showing students a more realistic illustration 
of how engineering businesses integrate professional, technical, and commer-
cial skills into a complete project portfolio.  This aspect includes the production 
and delivery of a business plan that would support a decision to launch the 

new product/service.

2016 sees another large class divided into 21 groups that are addressing a 
very wide range of project topics.  Some are working against rival groups on the 
course addressing the same topic; this exposes students to the ‘realities’ of pre-
paring a competitive bid or tender.  This helps them to develop skills that will be 
invaluable in future employment.  The unit culminates in the Design and Project 
Exhibition, held at the end of May every year.  This flagship event provides eve-
ry group with the opportunity to display their proposals in public, and to prepare 
appropriate technical and commercial promotional materials.  The Department 
places great emphasis on the use of prototypes and models to demonstrate the 
key technical features to visitors.  This has been supported by funding from the 
Craton Prototype Fund, set up in 2015 to provide undergraduate teaching with 

the financial resources to explore the learning benefits of prototyping.

“..the leader of a design team must be a good manager, able 
to get the best out of the specialists and all sorts of colleagues.  

He must also have that essential gift of a good engineering 
designer: the 

ability to conceive solutions to a problem which he has al-
ready clearly understood.”

E McEwen CEng MSc(Eng) FIMechE, FRSE 
“Design as a Team Game” June 1974
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MEng Group Design and Business Projects - Group  1

DESIGN BRIEF 

Design a stretcher-trolley system 
which is capable of negotiating 
rough terrain, which can be used 
by Air Ambulance services to 
transport patients from the site of 
an accident to the helicopter. 

Currently Air Ambulance 
paramedics either have to 
manually carry the patient, or 
borrow a land ambulance trolley 
which is unsuitable for off-road. 
 

 

 

 

 

 

DESIGN SPECIFICATION 

 Needs to be foldable and able 
to travel in a helicopter. 

 Aids in the lifting of the patient 
to minimise strain on the 
paramedics. 

 Can safely transport a variety 
of patients over a range of 
terrains. 

 

 

 

 

 

TECHNICAL CHALLENGES 

 Helicopter interior space 
constraints. 

 Helicopter load weight 
constraints. 

 Must meet required FDA & 
FAA standards. 

 The trolley must not change 
current Air Ambulance 
procedures. 
 

SOLUTION 

 Separate trolley frame on 
which current Air Ambulance 
stretchers can be attached. 

 

STRETCHAIR

Lia Bucks 
Ben Stevenson 

Tom Ansell 
V-Hau Tong 
Thomas Rakas 

The Team: 

Sponsored by: 
Wiltshire Air Ambulance 

All Terrain Patient 
Recovery Trolley 

  

 

 

Supervisors: 
Prof. Tony Miles 
Dr. Dirk Schaefer 
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                                            MEng Group Design and Business Projects - Group 2    

A NOVEL SYSTEM FOR THE PRODUCTION 
OF MAGNETIC LINEAR ENCODER RODS  

 

GROUP 2: A. DYRWAL, B. GRANDI, M. INGRAM, A. TYLER, M.F.B.C. SAMSURI, H. BURROWS 
ASSESSORS: Dr V. DHOKIA, Dr A. SHOKRANI CHAHARSOOGHI 

Product Specification 
Our project aim is to design a 
manufacturing system that will be 
able to mass-produce the InAxis™ 
encoder shaft. Specified functions 
of the manufacturing system 
include: 

 CAPACITY UP TO 200,000 
UNITS PER ANNUM 

 TOLERANCES DOWN TO 
0.015MM 

 PRECISION CHROMIUM 
CARBIDE COATING 

Completed shafts and encoder 
reed-heads are assembled to form 
the final product. 

System Benefits  
Using reverse lathes, thermal spray 
and laser scanning technologies, 
EncoTech has developed a unique 
solution to this challenging design. 
This novel system offers a variety of 
customer benefits including: 

 HIGH REPEATABILITY 
 FULL AUTOMATION 
 LOW CYCLE TIMES 
 LOW RUNNING COSTS 
The system is forecasted to provide 
a yearly operating profit of £51.6m 
after a five-year sales period.

 

 

 

Project Manager: Artur Dyrwal 

Business Manager: Bruno Grandi 

Project Background 
Linear encoders are a family of electronic devices used to measure 
displacement and position. They are utilized for a diverse range of applications 
where positional measurement or control is necessary, such as metrology, 
agriculture and industrial automation and assembly systems. 

A new line of linear magnetic encoders has been developed, offering 
accuracies down to five microns and InAxis™ capability that provides 
advantages over existing products in the encoder market. 
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MEng Group Design and Business Projects - Group  3

 

AQ-Y is a one of a kind tourist 
attraction based in the centre of the 
City of Bath. AQ-Y is as glass 
observatory pod that is suspended 
between two impossibly thin carbon 
fibre masts. AQ-Y will provide a 
luxurious experience for tourists 
visiting bath with seamless spiral 
motion lifting from the ground to 65m 
in the air.  

 - 20-minute Standard Flight 

 - Dinner Flights 

 - Private Hire 

 - Special Events Flights 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Rawi Fayad –Project Manager 
Tom Mapp – Business Manager 

James Forsyth –Marketing and Sales  
Sunny Chan – Product Manager 

Han Yi Chour – Finance Manager 
Supervisor: Prof Andrew Plummer 

Assessor: Jens Roesner 
 

 

 

 

 

 

 

AQ-Y Observation Tower 
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                                           MEng Group Design and Business Projects - Group  4    

 

 
 
 

Independent Living Aid for Vulnerable Adults 

Team 
Joe Lear 
Tom Philbedge 
Rosie Ezekwesili 
 
Joachim Larrasquet 
Caleb Solomon 
Ed Eades 
Chris Williams 
 
 

The WiseChair 
 
Designed for those most in need, 
the WiseChair is the most inclusive 
and independent household 
mobility aid available. 
 
For the elderly and disabled, a 
simple trip from bed to the 
bathroom can be an intimidating 
and dangerous prospect. 
 
Positioning the user in a seated, 
standing or lying position, the 
WiseChair allows users to safely 
and easily complete their daily 
tasks.  
 
An innovative, power assisted 
board provides method of 
securely transferring between the 
device and the bed, chair or toilet. 
 
 
 
Design Aims: 
Independence 
Safety 
Dignity 
Comfort 
Confidence-Inspiring 
Cost Savings 
Ease of Integration 
Aesthetics 
 
 
 
 
 
 
 

Joachim Larrasquet  
Caleb Solomon 

Ed Eades  
Chris Williams 

 
 

 
 

Assessor: Professor Glen Mullineux Supervisor: Professor Gareth Jones 
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MEng Group Design and Business Projects - Group  5

 

Background 

It is well documented that performing exercise as an older person can aid in a number of areas 
of life such as gait, strength and mental well-being. However due to mental and physical 
limitations, this can often be difficult. There is a huge gap in the market for a product which can 
aid both the carrying out of the exercise and its documentation. 

Home Exercise Kit 

Wearable Band 

· Accelerometer reads when user is doing a 
prescribed exercise and documents for physio 
use 

· Can detect when user has had a fall and includes a 
panic button 

· Includes alarm to remind user when to do exercises 

Hub 

· Information is fed back to here wirelessly from  band 
· All information is stored on micro SD card 
· Wooden exterior to blend in with existing furniture 
· Can wirelessly charge two devices simultaneously 
  

Weighted Sleeves 

· Alternative to traditional dumbbells for people with grip 
issues 

· Breathable material that provides insulation around weaker 
joints 

· Finger tabs for ease of taking on/off 
· Available in 3 sizes for wider audience 

App 

· Provides tuition videos for each exercise 
· Can provide feedback for the user after each 

exercise 
· Shows progress of the user in terms of strength 

and endurance on each exercise 

The Team 

Sam Moss    - Project Manager 
Charlie Serre   - Business Manager 
Kieran James   - Operations Manager 
Yiannis Kailos   - Marketing Manager 
Oliver Marshall   - Product Manager 
Nathan O'Donoghue - Sales Manager 
 
 
Prof. Gareth Jones   - Project Supervisor 
Prof. Glen Mullineux  - Assessor  
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                                            MEng Group Design and Business Projects - Group 6     

 

 

Project Brief 

‘Create a system to divide the current 
laboratory into easily re-configurable 
and accurate home scenarios.’ 

The system should have the 
following properties:  

• Re-configurable 
• Representative of actual 

house 
• Easy and quick to assemble 
• Safe and sturdy 
• Variable height 
• Able to feature wall 

decoration 
• Integrated power system 

 

Project Team with Managerial 
Roles 

Richard Kessell = Project & Product 
Freddie Avis = Business 
Jake Zini = Finance 
George Ward = Sales 
Pedro Marques = Marketing 
Stephen Brown = Operations 
 

 

 

 

 

 

 

 

 

 

 

 

 

The Future of the Product 

The system produced has been 
solely designed to be used with 
Dyson’s test facilities at 
Malmesbury for development of the 
Dyson 360 Eye. In the future, it is 
hoped that potentially it will be 
implemented in any new facilities 
across the globe.  

However, leasing the facility with 
the product or selling the product 
mass market is a possibility for a 
revenue return rather than just a 
cost benefit to development. 

Supervisor = Dr Chris Bannister 
Assessor = Dr Marcelle McManus 
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MEng Group Design and Business Projects - Group 7

  
Group 7 Reconfigurable Test Cell for Dyson’s Domestic 
Robots 

Team members: 
Declan Jonckers 
Sophie Williams 
Leanne Yip 
Luke Jackson, 
Stephen Hanna 
Sameh Hussain 

 
Project Supervisor:  

Dr. Chris Bannister 
 
Project Assessor:  

Dr. Marcelle McManus   
 

 
PROJECT BRIEF: 
 
A project team was formed by 
Dyson, with the aim of designing 
a reconfigurable test cell to allow 
improved quality and speed of 
product development and 
performance evaluation.  
 

 
 

 
 
PRODUCT DESCRIPTION: 
 

 The test facility is 
designed for the project 
team developing the 
Dyson 360 Eye, Dyson’s 
first autonomous robot. 

 
 The product is a modular 

wall system that can be 
reconfigured into various 
floor plan layouts.  

 
 It will simulate a home 

setting within Dyson’s 
current test lab, thereby 
creating a realistic 
testing environment.   
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                                            MEng Group Design and Business Projects - Group 8    

 

 

Project Brief 

TechVet was approached by 
Fitzpatrick Referrals, a 
Veterinary Hospital based in 
Surrey, UK. The client set the 
following brief: 

“Produce a conceptual, ‘Blue-
Skies’ Veterinary Operating 
Theatre that utilises cutting-
edge technology” 

The resulting concept was to be 
implemented in the client’s new 
facility, which is currently under 
development. 

Gesture-Controlled Lighting 
System 

Off the back of the Operating 
Theatre concept, Fitzpatrick 
Referrals requested that 
TechVet produce the 
suggested Lighting product, a 
gesture-controlled lighting 
system.  

 

 

Key Features 

 Gesture Controlled Hands-
free Interface 

 Robotic Positioning System 
 Modular Design allows up to 

3 lighting arms 

Project Team 

John Venner PM 
John Esquirol  BM 
Tom Allman 
Lewis Hayes 

Academic Supervisors 

Dr. Katharine Fraser 
Prof. Richie Gill 

Operating Theatre Concepts 

Research and Concept 
Generation for the Veterinary 
Operating Theatre produced 
the following product concepts: 
 Gesture-Controlled Lighting 

System 
 Ball & Socket fully-rotational 

Operating Table 
 Floor-based suction system 

for drainage 
 Articulated Arms for Patient 

Positioning 
 Digitised Inventory System 

 ‘Blue-Skies’ Veterinary 
Operating Theatre 

GBDP Group 8 
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MEng Group Design and Business Projects - Group 9

PROJECT MANAGER
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                                          MEng Group Design and Business Projects - Group 10    

PROJECT SPONSOR

SUPERVISOR | MR MARTIN OULD
ASSESSOR | DR FRANCESCO CIAMPA

ignacio azabal (pm)
BEN CORBETT (BM)

EUGENE CHAN
JAKE CLIFTON

MATTHEW CULLEN
FRANCIS ONYANGO

VERSATILE REUSABLE ECONOMICAL

DETACHABLE
TORQUE HEAD

OPERATION ON
ALL TERRAINS

HIGH TORQUE
GENERATION

FITS THROUGH
A DOORWAY
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MEng Group Design and Business Projects - Group 11

	

CCell	
Wave	Energy	Harvesting	Technology

CCell is a renewable energy device
which extracts power from waves
and converts it to electrical energy.
This is done by the use of a specialist
paddle which oscillates with the
motion of the waves. This motion is
then subsequently converted using a
hydraulic power take-off system.

Each CCell unit produces 10-15kW
average power, and over their 20
year lifetime produce electricity a t a
Levelised Cost of Electricity (LCOE) of
£0.15/kWh. Diesel is currently priced
at £0.2-0.4 /kWh.

Amy	McKay	(PM),	Isaac	Gosling	(BM),	Christos	 Andreas,	
Aidan	Bew,	Kamsh Chan,	 Vinit Singhsachakul	

Assessor:	Dr Min	Pan,	Supervisor:	Dr Andrew	Hillis

Subsystem	Breakdown:
• Floating	Mechanism
• Rotating	Mechanism
• Pivoting	Mechanism
• Hydraulic	 Power	Take	Off
• Electrical	 Power	Generation
• Grid	 Connection
• Condition	 Monitoring
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Design brief  
Scout-1 is an Autonomous Underwater Vehicle that has been 
designed to assist the dive team within the Metropolitan Police service 
to gather information for use in planning a dive. 

The vehicle will operate in difficult turbid environments such as canals, 
rivers and lakes using on board equipment to survey the area and 
detect objects of interest. 

Features: 
 Autonomous control  
 Metal detector  
 Optic camera  
 SONAR imaging  
 Rechargeable battery 
 Brushless thrusters   
 GPS navigation 

SCOUT-1 
AUTONOMOUS 
UNDERWATER VEHICLE  
 

Team: 
Charlie Parker - PM 
Alexander Morgan - BM 
Andrew Miles 
Oscar Bryan 
Eleni Tsirikou 
Mohammad Maghsudi  

Supervisors:  
Dr Alan Hunter 
Dr Nigel Johnston 
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Triquetra Ltd. was founded with the 
aim of bringing high quality, 
accessible 3D printing to everyone. 
With the brief to design a 3D printing 
vending machine, we set out to create 
an affordable and easy to use system, 
targeted at University students. Our 
debut product, the Triquetra Vendor, 
allows anyone to experience 3D 
printing without needing any 
technical knowledge of the process. 

Andrew Taylor  –  Project Manager / Technical Lead  
Luke Watkins  –  Business Manager / Post Processing  
Samantha Lowiss  –  Marketing Manager / Part  Removal  
Matthew Ho –  Sales Manager / Pr inter Movement  
Maxime Dal Palu  –  Product Manager / Fi lament Extrusion  
Sohan Nabar  –  Operations Manager / 3D Scanning  
Dil lon Morgan –  Finance Manager / Part Dispensing  

Project Supervisors –  Mr Jeff  Barrie  / Prof.  Patr ick Keogh 

 

Key features 

- Low cost printing 

- Choose from a catalogue or 

print your own model 

- No post processing required 

- 3D scanning capabilities 

- Print in multiple colours 

- Automatic queue system 

- Low energy consumption 
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 . 

Upstart are a manufacturing 
consultancy targeting individuals 

and small groups who primarily use 
crowd-funding sites. 

A freelance designer approached us 
with a design for a low-cost, solar-
powered electric wheelchair. 

Our task was to design a 
manufacturing enterprise to make, 
sell and service his wheelchair, 
selling it to at least one developing 

TECHNICAL BRIEF 
Alongside the enterprise design,  we 
were tasked  with developing a plan 
for our fledgling consultancy 
business.  

The wheelchair enterprise is 
intended to be the launch project for 
the business—the first entry in our 

BUSINESS PLAN 

 Team of 5 manufacturing 
engineers 

 Targeting mechanical product 
ideas on crowdfunding 
platforms 

 Year 1 market share: 10%  
 Year 5 market share: 51% 
 Untapped market allows for 

rapid growth 
 £67,000 initial funding needed 

(80/20 equity/debt split) 
 Breaking even in Year 2 
 Year 5 market cap: £2.1m  

 Year 1 sales: 22,000 
wheelchairs 

 Year 5 sales: 63,000 
wheelchairs 

 Factory operates just one 8 
hour shift per day—so room to 
easily expand production 

 41:59 split in sales between 
developed/developing countries 

 Selling at $1500 in developed 
countries; 

 $750 in developing countries 
 Breaking into the market by 

diversification, with Solar Power 
as the USP. 

Project Manager:  
Juhani Taylor 
Business Manager/Sales:  
Josh Clifford 
Finance Director/Assembly:  
Shannon Regan-Dunn 
Sales & Marketing/
Manufacturing:  
Li Bao 
Product & Operations/
Intralogistics: Chingis Badmaev 
 
Supervisor: Dr. Aydin Nassehi 
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Company 

Ceres Consulting is a recently 
formed consultancy that aims to 
assist new product designers with 
their manufacturing operations. 
Our advice will cover every aspect 
of a potential manufacturing 
enterprise including: 

 

 

 

Team 

The consultancy is currently 
formed of the following people: 

Tom Berkin - Business Manager 
Michael Waugh - Project Manager 

Afiqah Wahab - Finance 
Wei Yan - Operations 
Peijian Shen - Sales 

 
 
 

First Project 

Shortly after its inception the 
company was approached by an 
engineer who had designed an 
electric wheelchair but was unsure 
of where to sell it, or how it would 
be manufactured. Ceres was able 
to provide a solution that met all of 
the specifications: 

 Provide for at least one 
developed and one 
developing country 

 Create a manufacturing 
enterprise that is 
financially, 
environmentally and 
socially sustainable 

 Ensure that the 
wheelchair is low cost 

 
 
 
 
 
 
 
 
 
 
Supervisor: Dr. Aydin Nassehi 
Assessor: Dr. Roger Ngwompo 

Delivering quality advisory services to engineering 
designers in order to plan their manufacturing operations 

 

Manufacturing
Shipping

Suppliers

Quality Control
Sales

Storage

Manufacturing 
Enterprise 
Planning

Manufacturing
Shipping

Suppliers

Quality Control
Sales

Storage

Manufacturing 
Enterprise 
Planning

Logistics Supply Chain 

Manufacturing 

Inventory

Servicing 
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Group 17    
Title: Electric Super 
Motorcycle Manufacturing 
Enterprise 
 
 
Design Brief: 
The design of an electric super 
motorcycle was given and a 
manufacturing enterprise capable 
of turning this design into reality 
was required. A manufacturing 
consultancy was set-up to support 
the delivery of the design.  

 
 
 
 
Team Members:  
 
Sondre Wikshåland – Project 
Manager 
Triantafyllos-Stylianos 
Papadopoulos – Business 
Manager 
Toby Chan – Finance Manager 
Abhinav Aggarwal – Sales & 
Marketing Manager 
Ridhuan Azlan – Operations 
Manager 
 
 
 

 
 
 
 
Supervisor: Dr.Linda Newnes  
Assessor: Dr. Fayek Osman 
 
 
Manufacturing Enterprise:  
A luxury manufacturing enterprise 
was designed capable of 
producing at least 100 units. The 
enterprise includes a 
manufacturing facility, a race 
track, a testing facility as well as a 
showcase room.  
 
 
Consultancy:  
 

 
The designed consultancy will 
target small and medium 
manufacturers around the UK. It 
will be set-up as a limited liability 
partnership. The operations of the 
firm are to be based in the Greater 
Manchester area. Providing 
Sustainable Original Lucrative 
and Viable Engineering Solutions 
is the daily goal of the 
consultancy, which specializes in 
the following services:  
 
 Production planning 
 Facility Planning 
 Operations Planning 
 Green Manufacturing 

Planning 
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THE CONSULTANCY 

THE CLIENT 

Luke West                               Alberto Charro 
Project Manager                    Business Manager 

Casey Cheng          Madina Zhumsheva          Bhavuk Gupta 

Dr Linda Newnes                                Dr Fayek Osman 
Supervisor                                          Assessor 

 

THE TEAM 

THE TASK 

Electric Motorcycle 
Manufacturing Enterprise 

As a newly established manufacturing consultancy our first task is to design 
a manufacturing enterprise to make, sell and service an electric superbike 

The Horizon Group is formed by 
several consultancies 

(HR, IT, Strategy) 
 

Nucleus: 
o Subsidiary in the Horizon Group 
o Manufacturing consultancy 
o Targets SME’s 
o Based in Birmingham 

 

 

 

Our client has designed a new 
electric motorcycle 

Client requirements: 
o Identify a target market 
o Propose an enterprise strategy 
o Design a manufacturing system 
o Sell at least 100 units/year 

 

Nucleus is a new consultancy 
specialising in manufacturing 

system design 

We provide advice on a range of 
topics, including factory 

optimisation, product design for 
manufacture and due diligence 

reports for investments in 
manufacturing enterprises. 
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Isle of Man TT Zero Motorbike 
Group 20 

THE TEAM 

TOP SPEED 

170mph 
 

POWER 

215hp 
 

BATTERY 

18kWh 
 

TORQUE 

250Nm 
 

C12 Composites 

THE SPONSORS 
	

THE CHALLENGE 
To design an electric racing 

motorcycle to compete in the TT 
Zero class at the Isle of Man 

Tourist Trophy 2017, a 
challenging 38-mile road circuit. 

THE PEGASUS 
Using a 215hp powertrain with 

bespoke parts and an innovative 
chassis design with hub centred 
steering; Pegasus is designed to 

complete a lap with a 100mph 
average speed, making it the fastest 

entry for a University team. 
 

Nathan Skelley BM 
Ben Smith 

Seb Leonard 
Sam Catchpole 
Jim Sulaiman 
Will Wheeler 

Dr A.N. Cookson Assessor 

David Thompson PM 
Nadia Domanski BM 

Toby Morley 
Frank Nation 

Seb Field 
Robbie Fraser 

Dr J.L. Cunningham Supervisor 
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Formula Student is an engineering 
competition where student teams 
from around the world design, 
build and compete with their own 
race cars. Team Bath Racing is 
currently the top UK team and sits 
20th in the world rankings.

This year, a team of 21 
Mechanical and Automotive 
students have produced a design 
which exemplifies the high 
standard of engineering at the 
University of Bath.

TBR17’s design philosophy aims 
to Maximise Transient 
Performance through optimisation 
of Acceleration, Braking and 
Cornering and has guided us in all 
of our decisions.

Key Specs:
Weight: 170kg
Centre of Gravity:
 • Height: 310mm
 • Balance F:R: 48:52
Chassis Stiffness: 2000Nm/deg
Engine: 
 • Size: 610cc
 • Power: 57kW (76HP) @  
      8500rpm
 • Torque: 70Nm @   
     8000rpm
Aero: 550N @ 55kph
Anticipated Top Speed: 110kph

Full Carbon Fibre Monocoque

Independent Pull Rod Actuated
Double wishbone Suspension

Aerodynamic Undertray and Diffuser

3D Printed Fuel Tank

Lightweight Carbon 
Fibre Wheels

Unsprung Rear 
Wing with DRS

4 Wheel Steer
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The aerodynamics package 
consists of front and rear wings 
and a single piece undertray 
incorporating a profiled floor and 
diffuser. Each component has 
been individually  optimised, 
before tuning the integrated 
package. 

Computational Fluid Dynamics 
(CFD) has been used with both 
2D models and a full 3D 
simulation of the car. This 
assesses the interaction of the 
various aerodynamic components 
and ensures a thorough analysis 
of the air flow. 

 

Project Manager – Mark Ascott Business Manager – Sam Bunday 
Chassis Vehicle Dynamics Powertrain 
Oliver Cartlidge George Baldwin Pranav Vaswani 
Marko Mann Jack Lesniewski James Hudson 
Laura Grubb Chris Bristow Guy Huxley 
Rob Beynon Edward Fishwick Boon Sheng Lang 
Ilanna Rogers Tom Simpson Marios Mouzouras 
Tom Clarke Alex Mercer Rokas Garoulis 
 James Wilson  

Supervisors: Dr. Kevin Robinson and Dr. Geraint Owen 

FEA has been used on both part 
and assembly levels to assess the 
stresses experienced by a variety 
of components under specific 
worst case loading conditions. 
The design has been optimised to 
reduce stress concentrations and 
ensure adequate stiffness in 
different subsystems.

This analysis feeds into the design 
decisions made in the 
development of the new 
suspension geometry. Stiffness is 
important for this subsystem as 
component alignment is crucial to 
maximising transient performance.
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Sponsors
Airbus UK

Rolls-Royce
University of Bath Alumni Fund

Supervisors
Industry

 Dr J Crocker  Mr D Heaton  Mr F A Hewitt
 Sir R Hill  Prof. J Jupp  Mr C Lynas
 Mr K MacGregor Mr J Reeve  Mr C Stevens

Academic

 Dr R Butler  Dr J du Bois  Dr M Carley
 Dr D Cleaver  Dr F Ciampa  Dr J Cunningham
 Prof. I Gursul  Dr P Iravani  Dr D Johnston
 Dr M Meo  Dr A Nassehi  Prof. S Newman
 Dr L Newnes  Dr A T Rhead  Dr C Sangan  
 Dr Z Wang  Dr M Wilson
    

 MEng Group Design and
  Business Aerospace Projects

“Manufacturing is more than just putting parts together.  
It’s coming up with ideas, testing principles and perfecting the 

engineering, as well as final assembly.”

Sir James Dyson
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BOEING 8X8
Aerospace Group Business and Design Project 2016 
Team CTA 1 

Supervisor: Dr. Mike Wilson 

 
Design Brief 

 
A team of 10 aerospace students 
from the University of Bath have 
been tasked to design a new 
“Middle of the Market” aircraft. 
The product should fit into the 
Boeing product line in the 
medium-range market sector 
with a range of 3500-5000nm 
and a passenger capacity of 200-
250pax. This will fill the gap 
between the B737MAX-9 and 
B787-7 and replace the B757 or 
B767. 
 

B8X8 Characteristics 

 

 
The Future of Air Travel… 

 

 

SOFC Fuel Cell 
 
 
Sweeping Jet  
Actuators 

Motorised 
Landing Gear 

Improved Cabin 
Comfort 

 
 

The Team 
 

PM - Connor O’Pray 
BM - Ashutosh Pardesi 

Daniel Chandra 
Dora Fish 

James Godfrey 
Michael Jeffreys 

Thomas Binnington 
Veranika Klimovich 

Vincent Yau Long Fung 
Yeo Kee Ren 

 

Parameter Value 

Passenger Capacity 225/316 

Design Range (nm) 4800 

Design Cruise Speed 
(Mach) 0.82 

Take Off Field Length 
(m) 2800 

Equiv. Cabin Altitude 
(ft) 6000 

TAT (mins) 35 

Airport Compatibility 
Limits D 

ACN 32.8 

DOC (cents/seat.nm) 11.2 

ETOPS (mins) 180 

Entry into Service 2025 
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The α7M7, offering airlines new routes and city pairings. 

PROJECT MANAGER 

Callum Colquhoun 

Technical  

Integrator 

Anthony Jenkins 

Business 

Manager 

Ding Jialin 

Fuselage 

Structure 
Lara Grubber 

Wing 

Structure 
James Evans 

Landing 

Gear 
Jialin Ding 

Performance  

& Propulsion  

Mark Lightbody 

Fuel Systems 

Joel Wong 

Marketing 

Anthony Jenkins 

Project Costing 

Scott Mitchell 

DOC 

Joel Wong 

Manufacturing 

Lara Grubber 

Aftermarket 

Mark Lightbody 

Supply Chain 

James Evans 

Stability & 

Control 
Scott Mitchell 

Aerodynamics 

Teo Jia Yii 

Environment 

Teo Jia Yii 

Aerospace Group Business Design 

CTA Team 2 

Supervisor: Dr Mike Wilson 

DESIGN BRIEF 
The final Boeing 757 which is now out-of-
production was delivered in 2005. The Boeing 767 
has also seen it’s programme curtailed. This leaves a 
considerable gap in the Boeing product line. Experts 
within the aviation industry are calling the gap the 
‘Middle of the Market’ (MOM). The Airbus Future 
Projects office in Filton, Bristol, have tasked 10 
Aerospace Engineering students with designing a 

new aircraft for the Boeing product line.  

MEETING THE AIRBUS SPEC 

 250 Passengers (2-Class, 7 Abreast) 

 Twin-Aisle (Small Wide-body) 

 2025 Entry Into Service 

 15% DOC Reduction  

 Gate D Compatibility 

 Global Manufacturing Strategy 

 4500 nm (Design Range)…... 
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CTA3 

►Design a replacement for 
Boeing 757 or 767 

►200-250 Two-Class 
Passengers 

►3000nm-4500nm Design 
Range 

►Cruise Speed: Mach 0.82-0.86  

►Time to Climb: 30min 

►Approach Speed: <140kt 

►Entry into Service: 2025 

►DOC: 15% Reduction from 
2010 State of the Art 

 

 

 

 

 

  

Aerospace Group 
Business & Design Project 

The Skycruiser-10 is a middle 
variant replacement for the Boeing 
757.   It will enter service in 2025 
and will be marketed primarily at 
the developing markets of Asia 
and Africa.  Two-class and high 
density versions of the aircraft will 
be offered for full-service and low-
cost carrier customers. 

  

Airbus Design Brief 

© Aero X Aviation, 2016 

►Peter Worrall – Project 
Manager/Cabin Layout 

►Sam Rooza – Technical 
Integrator/Business Manager 

►Matthew Cox – Tail 
Structure/Regulations 

►Michael Draper – Fuselage 
Structural Integrator/Final Assembly 
Strategy 

►Carlos Lemes – Stability & 
Control/Supply Chain Strategy 

►Karolina Nikolova – 
Aerodynamics/Project Costing 

►Irvin Ong – Fuel 
Systems/Aftermarket 

►Alice Richardson – Performance 
& Propulsion/DOC 

►Ash Thavaseelan – Landing 
Gear/Environment 

►Fong Wai – Wing 
Structure/Marketing 

 

 

 

 

Team Members 

►210 Two-Class Passenger 
Capacity 

►252 High Density Passenger 
Capacity 

►4500nm Design Range 

►Mach 0.82 Cruise Speed 

►Wingspan 45.3m 

►Wing Area 190m2 

►DOC: 11.8casm 

 

 

 

Skycruiser-10 Specification 

Supervisor: Dr Mike Wilson 
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Unmanned Aerial System - UAS1

Team
Freddie Sherratt
Project Manager and Ground Operations

Chris Grylls
Aerodynamics and Business Manager

Magda Nyadu
Technical Integrator and Manufacturing

Alex Powell
Systems Integrator and Lifecycle Costing 

Camille Kanaoya
Stability, Control, and Project Costing

George Rossides
Sensors and Aftermarket

Dan Hanvey
Autopilot and Marketing

Supervisors
Dr Jon du Bois
Dr Pejman Iravani
Dr David Cleaver

Design Brief
To design an Unmanned Aerial System capable of delivering vital humanitarian 
aid to disaster victims. Operating autonomously, the UAS must navigate 
between pre-planned waypoints to deliver aid safely and accurately.

Solution

Matt Parry
Propulsion and Airworthiness

The design, the ‘Arc Phoenix’, is a 
quad tilt-rotor aircraft in a canard 
configuration, capable of vertical 
take-off and landing. The Phoenix 
can navigate to a target area, 
identify a drop zone via image 
recoginition, deploy two separate 
payloads, and then return to base, 
all fully autonomously.
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Team Members 

Tom Colthup 
Project Manager 

Rob Thomas 
Business Manager 

Sensors and Vision 
Kristian Callaghan 

Autopilot 
Xiao Chen 

Stability and Control 
Natalie Hale 

Aerodynamics 
Jack Hawes 

Structures and 
Technical Integration 

Ben Smith 
Ground Operations 

Chris Ward 
Systems Integration 

Furqan 
Propulsion and 

Performance 

Unmanned Aerial System: The Hummingbird  

Project Brief 

The Hummingbird is an 
unmanned aerial system 
capable of delivering 
humanitarian aid, in the form 
of two 1kg payloads, to 
remote locations in the event 
of a natural disaster. It has 
been designed for the IMechE 
University UAS Challenge 
2017. The drone uses a tri-
rotor configuration with one 
tilting rotor to take-off and 
land vertically while 
maintaining the efficiency and 
range of a fixed wing aircraft 
in cruise. 

Key Specification Points 

 Capable of Vertical Take-off 
and Landing. 

 Modular design. 
 Maximum Take-off Weight of 

6.9kg. 
 20km minimum range. 
 30 minutes minimum 

endurance. 
 Cruise velocity of 20m/s. 

Group UAS 2 

Project Supervisors:  
Dr P Iravani, Dr J du Bois, Dr D Cleaver 
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The External Integrated Project is a design-based project undertaken with 
industry over a six month period between March and August.  Each year, 
several third year students will choose this option instead of a full time group 
design project.  Because of the timing, they do not exhibit their work at the 
Design and Project Exhibition. This year’s External Integrated students are:

Project Team: Isaac Anderson, Theo Prins, Natrah Aziz
Project Sponsor:      Grenoble INP

Project Title:        Optimising metal powder usage in an EBM machine

The ARCAM A1, an EBM (Electron Beam Melting) machine works by fusing 
powdered metals (such as titanium) together using an electron under high tem-
peratures. However, the current process uses a lot of metal powder initially 
(sometimes up to 30kg of powder to produce a 30mm cube). The aim of the 
project is to reduce the initial amount of powder used to aid new material devel-
opment and research in EBM.

Project Team: Piyush Agarwal, Alexantros Ntrekos, 
        Anastasios Georgios Priftis
Project Sponsor: Capifil, Grenoble
 
Project Title:        3D printer Development

The aim of this project is to develop a 3D printer that will be able to print a 
variety of plastics for Reprap 3D printers. This machine will be used as testing 
equipment for the development of plastic filaments produced by Capifil. The 
project also investigates how improvements can be made to the controls of the 
machine by integrating better sensors and more accurate controls.

“Be prepared to make a lot of prototypes as trial and error 
is an important part of perfecting your product....No mat-

ter what I’m prototyping, the first ten prototypes are usually 
made with a glue gun and cardboard.”

Tom Pellereau “Inventing your future” 2013



39

                                      External Integrated Projects 2016   

Tom Bale           Zyba  
Supervisors: Dr A Hillis/Dr J Darling

Wave Power

Laura Brown                 Dyson
Supervisor:             Dr C Bannister

HIL test methodologies for autono-
mous robot systems

Peter Bruce        Airbus
Supervisor:                  Dr N Johnston

Fuel Surface Imaging - Optical im-
aging for in-wing fuel levels

Hemant Chudasama        Hydro
Supervisor:                     Dr A Nassehi

Process analysis and process man-
agement in aluminum extrusion 
billet cast house

Jonathan Cole     Rolls Royce
Supervisor:      Dr M Wilson
 
Combustor effusion cooling

Ben Collyer        Saint Gobain 
Supervisor:         Dr S Clift 

FEA study of tool wear on produc-
tion press tools

Sian Ebsworth McLaren
Supervisor:            Dr S Pickering

Haptic feedback brake pedal for  ve-
hicle driving simulators 

Alexander Ettinger   Renishaw 
Supervisor:                Prof. S Newman

IUK AM finishing project FALCON

Peter Gibbs        Rolls Royce
Supervisor:                  Dr C Bannister

Nusku Fuel Spray Nozzle (FSN) - 
Spray Characterisation

Elia Hamouche  Schlumberger
Supervisor:                        Prof. R Gill

Optimization using a Finite Element 
Model for Drillstring Mechanics
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Jack Linley   Toro Roso
Supervisor:                     Dr D Cleaver

Optimisation of Wind Tunnel Op-
erations through the Application of 
Engineering Science

Austen Laing      3P
Supervisor:                Dr E Dekoninck

Development of a high speed pick 
and place mechanism for use in an 
aseptic environment

Catherine King                Zyba
Supervisors:       Dr Hillis/Dr J Darling

Wave Power

Ben Jones         Rolls Royce
Supervisor:              Prof. P Keogh

Rotor/carcass deflection

Lewis Nicol           Zyba
Supervisors:    Dr A Hillis/Dr J Darling 

Wave Power

Sophie Orlans          Tesla
Supervisor:                        Mr M Ould

Air suspension system for the 
Model 3

Chris Roberts           NOV
Supervisor:                      Dr V Dhokia

3D Printing for NOV drill bits

Frances Stanton    Designability
Supervisor:                       Dr K Fraser

Novel non-invasive method 
of measuring diastolic blood 
pressure                                                                                                                                              
                  

Yumesh Suthakaran 
 Knorr-Bremse Rail Systems
Supervisor:                Prof. A Plummer

Distance-To-Go Brake Control

James Whateley  Saint Gobain
Supervisor:                    Prof. G Jones

3D printing for prototype tooling 
manufacture
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The Final Year Engineering Project is the major individual 
research or design part of the MEng degree programmes in the 
Department of Mechanical Engineering. Students work full time 

on the project, which counts for 20% of the overall degree 
classification.

The general aim of the project is to provide the student with the 
opportunity to show creativity and initiative in planning and ex-

ecuting work on a demanding Master’s level project in a specific 
topic area which may include experimental, design, analytical, 

computational and business components. 

A number of the projects are taken in conjunction with industry, 
as well as Formula Student and Specialist Design related 

activities.

“The sky is NOT the limit.”

Jonathan  Firth, Virgin Galactic 
 “Designing a spaceship for everyone” 2011
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Chris Abbott 
Supervisor:         Dr Andrew Rhead 

Impact Damage of Asymmetric CFRP 
Laminates

Carbon fibre reinforced plastics (CFRPs) 
have soared to prominence throughout the 
aerospace industry but the structures that 
they are used for are susceptible to barely 
visible impact damage (BVID). This is a 
significant field of study for aerospace en-
gineers due to the effects it can have on 
component strength. This project outlines 
initial findings for  the effects that impact 
damage has on asymmetric laminates and 
compares it to the typically used symmetric 
sequences.

James Acquaye Nortey-Glover
Supervisor:            Dr Jos Darling

Motorhome Aerodynamics

This project was conducted on behalf 
of Bailey, a leisure vehicle company 
with over 65 years’ experience. The 
main area of research was through 
wind tunnel testing, while coast down 
testing was also used completed to 
a lesser extent. Wind tunnel testing 
established that a flush front interface 
with a boat tail and tapered roof was 
the most aerodynamic design. Coast 
down testing found the CD of a typical 
motorhome to be 0.43.

William Archer 
Supervisor:    Prof. Patrick Keogh

A Biomedical Device for Drainage 
of Cerebrospinal Fluid (CSF)

Hydrocephalus is a debilitating medical
condition characterised by an over-
accumulation of CSF within the cranium. 
For many patients, the implantation of a 
shunt to divert the excess flow is the only 
available treatment. Shunts are, however, 
subject to over-drainage and clogging re-
quiring additional surgeries, which are time 
and cost consuming. This project aimed 
to enhance the understanding of how flow 
evolves in patient’s shunt catheters in 
order to reduce these issues.

Dami Adeyemi 
Supervisor: Prof Andrew Plummer 

Digital Control of The AQ-Y Elevat-
ed Viewing Pod

AQ-Y is a person-carrying, cantilevered 
structured similar in function to the Lon-
don Eye; delivering aerial views of its 
surroundings to its passengers. This 
project, delivers a control schema imple-
mented in Simulink onto a representative 
model of AQ-Y created in SimMechan-
ics, for a scheduled flight path. The work 
aims to further the understanding of the 
actuation requirements as well as the 
dynamics experienced by passengers 
aboard AQ-Y

James Acquaye Nortey-Glover - Motorhome Aerodynamics
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Ali Bacon 
Supervisor:   Prof. Andrew Plummer 

Team Bath Drones Marine: 6-Thruster 
Propulsion System and Controller

A robust control system was designed 
for the SULIS underwater drone with 
the intention of competing in the Eurat-
hlon multi-domain robotics competition. 
Experimental analysis of the thrusters 
used on SULIS allowed for their steady 
state and transient behaviour to be in-
cluded in the plant model which was 
built for simulation analysis.

Amraj Aulak 
Supervisor:              Dr Andy Hillis

Power Capture and Active Steering of 
the CCell Wave Energy Converter

Aligning a wave surge converter in the 
direction of the incident waves max-
imises the pitching moment on the 
paddle and the power captured. An 
active steering system for the CCell 
wave energy converter was developed 
in Simulink. The model setup included 
a pair of CCell devices mounted on an 
inertia structure and was tested for a 
wide range of incoming wave angles. 

Inigo Balbin 
Supervisor:     Dr Elies Dekoninck

Exploring the links between supply 
chain management, resilience and sus-
tainability in manufacturing companies

This pilot study proposes an initial investiga-
tion on the potential interrelations between 
the lean, resilient and sustainable archetypes. 
Data has been gathered for a set of actions 
along the supply chain for twenty UK manu-
facturing companies as well as two follow-up 
interviews. A cross-tabulation analysis and 
a systematic exploration of the results has 
been carried by the researcher, suggesting a 
set of key actions companies should target 
to enhance their supply chain performance

James Barber 
Supervisor:      Dr Andrew Rhead

Damage Formation in Zero Degree 
Dominated Composite Laminates

Damage formation in 0-dominated composite 
laminates was investigated by performing 
quasi-static indentation tests. Dynamic im-
pact tests were also performed to allow a 
comparison of the two methods. Ultrasonic 
scanning analysis was used to measure 
the growth of delaminations and evaluate 
damage resistance. Results showed that 
grouping plies of the same fibre orientation 
significantly reduces damage resistance 
and that quasi-static indentation is a good 
simulation of a low-velocity impact event.

Ismail Bello 
Supervisor:         Dr Andrew Rees

Interfacial heat transfer coefficients 
in composite media

This project is concerned with evaluation 
of interfacial heat transfer coefficients in 
a heterogenous domain represented by a 
periodic array of cylinders. Previous work 
has shown links between the variation 
of this thermophysical property with the 
microscopic geometry of the medium in 
question. In this light, numerical and ana-
lytical investigations were conducted using 
MATLAB and OpenFOAM to determine the 
variation of this quantity for different micro-
scopic symmetries; triangular, square, and 
hexagonal arrays of in-line cylinders.

Mustapha Bello 
Supervisor:   Dr Jimmy Cunningham 

Finite Element Modelling of Acetab-
ular Cup Loosening

Finite Element Analysis of simplified and 
complex implant-bone systems at var-
ing acetabular cup loosening stages was 
carried out to investigate the changes in 
the vibrational behaviour of the system. 
Modal and Harmonic analysis methods 
were used to solve the eigenvalue prob-
lems and obtain the frequency response 
of the system under excitation. Frequency 
bands for loosening sensitivity, and char-
acteristic resonance shifts associated with 
zonal and spherical loosening were accu-
rately predicted.
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Philip Blackburn
Supervisor:       Prof. Patrick Keogh 

Elastic Gear Tooth Load Distribu-
tion Model

This project was commissioned to develop 
an analytical load distribution modelling 
method based around the thin slice load 
distribution principle. The thin slice model 
approximates the stiffness of multiple points 
across the facewdith of the gear, and using 
the load distribution, estimates the deflec-
tion of each point. Unloaded portions of the 
gear provide a supporting stiffness, there-
fore a coupling stiffness is required between 
each slice. Models have been developed, 
using Ansys, attempting to quantify this.

Zach Bergman 
Supervisor:           Dr Steve Cayzer 

Analysis of Bath University MOOCs 
using Social Network Analysis

Social Network Analysis (SNA) has been 
used to analyse the communications be-
tween students who partook on seven Bath 
University Massively Open Online Courses 
(MOOCs). Measures such as centrality 
and network density were used to exam-
ine the effect of social capital on the suc-
cessfulness of students, both as a group 
and individually. This study builds on exist-
ing literature by suggesting that prestige 
centrality measures are a better correlated 
with course successfulness.

Nick Bourne 
Supervisor:        Dr Richard Burke

An Investigation into the Thermal 
Behaviour of an Axial Flux Perma-
nent Magnet Machine for Hybrid 
Vehicles

AFPM machines are a developing technol-
ogy for hybrid and electric vehicle applica-
tions. Their compact design, high torque 
density and efficiency over a large torque-
speed range makes them ideal for this ap-
plication. AFPM motor continuous operating 
performance is governed, in part, by the 
thermal behaviour. This project comprises 
a novel experimental design and lumped 
capacitance thermal network to characterise 
and quantify the thermal behaviour of an 
AFPM motor for hybrid vehicles. 

Susanna Bloodworth-Race 
Supervisor:               Mr Jeff Barrie

Biomimetic Fin Design for BURST 

Every summer Bath University Racing Sub-
marine Team (BURST) competes against 
other universities from around the world at 
the EISR. In this project different biomimetic 
applications were examined to find areas 
of improvement for the control surfaces. It 
was tentatively concluded that more flexible 
hydroplanes generated greater values of 
lift than those which were stiffer, and would 
provide increasing camber with angle of at-
tack in both directions, greatly increasing 
the manoeuvrability of the sub.

Hannah Blofield 
Supervisor:  Dr Sabina Gheduzzi

An investigation of total shoulder 
arthroplasty

Total shoulder arthroplasties are increas-
ing by c25% per annum, and the proce-
dure is associated with greater failure 
rates than hip arthroplasties. This project 
investigates the immediate post-operative 
stability of total shoulder arthroplasties in 
vitro, indicative of long term success in 
clinical scenarios. A novel measurement 
technique was developed to assess im-
plant stability as the implant was loaded. 
The results of migration and micromotion 
exceed literature data relating to hip stems

Chris Bramley 
Supervisor:        Dr Nigel Johnston

Measurement of pump flow ripple

Flow ripple is produced by positive 
displacement pumps due to their pump-
ing mechanism and is determined by 
measuring pressure ripple. The aim of this 
project was to compare the three ISO 
standard methods for measuring pump 
flow ripple. Each measurement tech-
nique was investigated by carrying out 
experiments and simulating the circuit. 
The “secondary source” method proved 
to be the best of the three methods in 
terms of accuracy, sensitivity and repeat-
ability despite increased complexity.
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Jonathan Clark 
Supervisor: Prof. Andrew Plummer 

Control of an energy efficient hydraulic 
circuit

Hydraulic efficiency can be improved by 
varying the effective area of the actuator 
to match the load. This is achieved by 
using two actuators in parallel and sup-
plying the different chambers with either 
high or low pressure. This project in-
vestigates the levels of control that can 
be achieved and attempts to improve 
it through use of proportional valves
instead of on/off valves to control the flow 
from the high pressure and low pressure 
lines.

Cameron Buchan 
Supervisor:     Mr Andrew Green

Implementation of Telemetry and Driv-
ing Strategy Modelling for the Shell 
Eco-Marathon Competition

This project concerns the design and im-
plementation of a telemetry system to aid 
drivers in the Shell Eco-Marathon com-
petition.  It includes streaming of vehicle 
data to a GUI for the team in the pits and a 
MATLAB simulation to calculate ideal en-
gine operation. The physical and program-
matic aspects of the system performed 
as required, although several areas were 
identified that could be improved to allow 
higher efficiency data streaming and more 
accurate vehicle modelling.

Andrew Coleman 
Supervisor:          Dr David Cleaver 

Improving the Efficiency of a Sa-
vonius VAWT by optimising a self-
orientating deflector/conveyor
This project used a steady-state CFD mod-
el to optimise a deflector/conveyor system 
to maximise the static torque of a Savonius 
vertical axis wind turbine. The optimum de-
sign was tested in a wind tunnel, a large 
increase in power (~300%), at low wind 
speed (3m/s) was found, this decreased to 
~50% at higher wind speeds (6m/s). The 
design also aimed to be self-orientating, 
this was achieved within a small range 
with scoops behind the deflector/conveyor 
plates.

Natasha Collins 
Supervisor:   Dr Sabina Gheduzzi 

Quantitative assessment of fracture 
healing using ultrasound

A measurement of ultrasound transmis-
sion through PMMA bone mimics in a wa-
ter tank using guided wave ultrasound. 
This investigation looked at the effect of 
gap width, fracture type and orientation, 
and the healing stages of a transverse 
fracture with a simulated soft callus. The 
sound pressure level and fracture trans-
mission loss over each fracture were 
compared with the intact specimen to 
obtain baseline data for further studies.

Rebecca Cooper 
Supervisor:       Dr Colin Copeland 

Turbine generator for road car 
application

Turbine generators are examples of ex-
haust gas energy recovery used in in-
ternal combustion engines. Electricity is 
generated when the exhaust gases spin 
a turbine which is attached to a genera-
tor. A drivecycle simulation tool was pro-
duced in MATLAB to calculate the energy 
flow through a turbine and assess the 
benefit of adding a turbine generator to 
a downsized gasoline engine. Depend-
ing on the drivecycle, the fuel economy 
benefit was between 2% and 4.5%.

Thomas Coutts 
Supervisor: Dr Marcelle McManus

Energy Risk Assessment

This project looked into the potential ef-
fects of low oil prices on global greenhouse 
gases emissions. First four global warming 
agreements were analysed, followed by a 
breakdown of the countries’ energy profile. 
Global and regional renewable energy in-
vestments were then studied and finally, 
a survey was created to record expert 
views. The study offers the conclusion that 
oil prices do not significantly affect future 
global emissions and renewable energy 
investments.
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Gavin Cowley 
Supervisor:            Dr Jon du Bois

Cyclocopter flight control investiga-
tion

Cyclocopters are aircraft which use 
a unique rotor design whose blades 
move parallel to the axis of rotation 
to generate their lift and thrust. This 
allows the thrust from the rotor to be 
vectored in any direction, theoretically 
providing improved agility. A cycloidal 
rotor was built and compared with a 
traditional helicopter rotor to determine 
the relative advantages of each.

Andrei-Cristian Culda 
Supervisor:        Dr Linda Newnes

Cost evaluation of Aircraft in-service 
procedures

Modern engineering organizations are 
becoming increasingly complex, exerting 
ever greater pressure on business leaders 
to adopt new ways of collaborative com-
munication and knowledge reuse. Such is 
the case of research partner Airbus who 
expect to expand global operations and 
double servicing procedures in the next 10 
years.Part of the Language of Collabora-
tive Manufacturing project, this study in-
vestigated 12,000 historic damage reports 
to provide Airbus with cost estimation ca-
pability for aircraft maintenance requests.

Tom Cureton-Fletcher 
Supervisor:            Dr Kate Fraser

Design of a two-stage rotary artificial 
heart

This project is concerned with the design 
of a two-stage Ventricular Assist Device 
(VAD), created to treat heart failure. The 
VAD features an axial and centrifugal im-
peller in series, connected via an epicyclic 
gear train.  Shear stress produced by VADs 
cause blood damage. The maximum and 
blood-damaging (greater than 50 Pa) shear 
stress generated by this design has been at-
tenuated by 15.5% and 64.3% respectively, 
compared to an existing centrifugal VAD.

Chloe Cunningham 
Supervisor:           Dr Vimal Dhokia 

Machining of Carbon Fibre Rein-
forced Polymers

Carbon Fibre Reinforced Plastics (CFRPs) 
are being increasingly exploited for their 
high strength to light weight ratio. Transition 
to high volume manufacture makes the im-
provement of processing capability and time 
more important than ever. This project investi-
gates the effect of the cutting environment on 
the performance of two specialist cutting tools 
in the milling of CFRP. Surface roughness, 
delamination and tool wear were evaluated 
to compare cryogenic machining with liquid 
nitrogen coolant to dry machining.

Lucie Culliford 
Supervisor:       Prof. Richard Butler 

Damage Tolerance of Bi-axially Loaded 
Composites with Non-Standard Angles

Composite laminates with embedded de-
laminations were created with high Pois-
son’s ratios using non-conventional angle 
plies. These were tested in tension, induc-
ing shear and bi-axial loading in the lami-
nate. The buckling and threshold propa-
gation strains were predicted using an 
efficient Strip Model, which was unable to 
predict intra-ply cracking and interface mi-
gration behaviour. The ideal sub-laminate 
was composed of 0-degree plies, with no 
buckling or propagation observed, although 
45-degree angle plies were also resistant to 
propagation.

Gavin Cowley Cyclocopter flight control investiga-
tion - This is a cycloidal rotor, the blades rotate 
parallel to the main shaft to generate lift
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Abdel Darwich Ajjour 
Supervisor:                                                                          Dr Mike Wilson

Three-Dimensional Steady-State Computational Fluid Dynamics Analysis of a 1.5 
Stage Test Rig at the University of Bath

Potentially damaging hot gas is ingested into the wheel-space through the clear-
ance between the rotor and the stator discs in gas turbine. The fluid dynamics of 
the hot gas ingestion is being investigated using 1.5 stage test rig. This project 
delivered a steady-state, frozen rotor, computational fluid dynamics analysis of 
the test rig in order to investigate the ability of frozen rotor approach to simulate 
hot gas ingestion. 

Abdel Darwich Ajjour - Pressure variation in the 
turbine annulus

Nicholas De Jonge 
Supervisor:           Dr Richard Burke 

Modelling of a Virtual Engine Test 
Cell To Teach Engine Calibration

Engine test cells are a complex luxury 
seldom Universities have, not always suit-
able for teaching calibration. This project 
explores an exciting replacement to better 
prepare students for industry. A Matlab-
Simulink model of a diesel test cell was 
built which students can use to continually 
re-evaluate their understanding of engine 
calibration. Its user-friendly interface al-
lows students to run simulations from any 
suitable computer without needing to edit 
code, and better understand the test cell 
experience.

Abdel Darwich Ajjour - Illustration of the CFD 
domains in the investigation

Martin Dawson 
Supervisor:            Dr Kate Fraser

Numerical modelling of blood cell 
deformation

The aim of the project was to create 
numerical models of blood cells ca-
pable of calculating the damage they 
sustain when subject to shear flows. 
Three models were made to validate 
the behaviour of the numerical simulation 
against experimental data. Created 
in Ansys and Abaqus, they simulate 
the aspiration of neutrophil into micro-
pipettes, stretching of erythrocytes 
with optical tweezers and rotation of 
erythrocytes in shear flow.
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Maitham Dib 
Supervisor:         Dr Aydin Nassehi 

Augmented reality for road safety

Augmented Reality is being touted as 
the 8th mass medium: capable of revo-
lutionising everyday life. Yet its potential 
for improving road safety has yet to be 
realised.  Current side collision warning 
systems rely on expensive radars and 
lasers. What if we could empower any 
smartphone user with a side collision 
avoidance system? This project aims 
to utilise an iPhone 6 camera to identify 
dangerous lane encroachments and pre-
vent side collisions.

Dimitrios Dionysopoulos 
Supervisor: Dr Francesco Ciampa 

Advanced thermosonics for damage 
detection of aerospace components

The need of the aerospace industry for 
materials of low weight and high strength 
has led in increasing use of composites. The 
use of these new materials poses signifi-
cant challenges in employment of the most 
efficient maintenance inspection process 
for aerospace structures. The goal of this 
project was to develop a non-linear vibro-
thermography technique that improves the 
excitation of current thermosonics and 
allows higher sensitivity to micro-crack detec-
tion than any other thermography technique.

Arnaud Doko 
INSA Lyon, France
Supervisor:     Dr Jimmy Cunningham
 
Characterisation of a new bio-ceramic 
and fundamental understanding of its 
underlying strengthening mechanism.
The ceramic zirconia exhibits an unusual 
plasticity which is the result of its grains trans-
forming from one phase to another. This tran-
sition is triggered by tensile stresses. A new 
formulation of a CeO2-based zirconia alloy is 
subjected to tensile, uniaxial bending and bi-
axial bending tests. The material’s fundamen-
tal properties are characterised. The Weibull 
characteristics of the material are calculated, 
but the large discrepancy in rupture stresses 
between the biaxial and the uniaxial loading 
cases remains unexplained. 

Lewis Dyke 
Supervisor:     Dr Sabina Gheduzzi
 
A study of cervical fracture modal-
ities  arising from rugby tackles

This project looks to gain a deeper under-
standing into cervical fracture modalities 
arising during the high energy impacts that 
are rugby tackles. Porcine cadaveric speci-
mens were impact tested in vitro using a 
custom-made impact rig. The loads applied 
at the cranial and caudal ends of the speci-
men were recorded using two 22kN load 
cells. High-speed cameras captured the im-
pact events in order to preform digital image 
correlation and calculate the strains and 3D 
displacements

Tomas Delclaux 
Supervisor:            Dr Kate Fraser
Calculations of Particle Flow in a 
Fluidised Bed Bioreactor

The aim of this project was to produce 
a CFX model of a fluidised bed 
bio-reactor for tissue engineering 
applications. The objectives were to 
calculate the pressure drop, bed height 
and overall behaviour in order to aid in 
the design and operation of the reactor.

Pavan Dhatt 
Supervisor:      Dr Andrew Rhead

Catastrophic failure of composite 
Ice Hockey sticks 

Ice hockey sticks are used to pass, tackle 
and shoot, which has the potential to cause 
stick failure. An investigation was conduct-
ed into the failure mechanics of composite 
ice hockey sticks and their behaviour un-
der loading, with the aim of investigating 
the influence of impact damage and fatigue 
effects on the performance of the compos-
ites, with a view to improving the design. 
Impact damage was found to be key to the 
failure of the stick.
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Sam Edwards 
Supervisor:         Dr Dirk Schaefer

‘Pack Dat’ 

Over the average life span of a British 
citizen they are expected to spend the 
equivalent of 35 days at a supermarket 
checkout kiosk. PackDat is a me-
chatronic engineering  system with an 
aim of improving the efficiency of the 
checkout process at UK supermarkets. 
PackDat has six major benefits over a 
traditional kiosk, including the ability  
for the consumer to create bespoke in-
dividual packaging preferences based 
on their historic shopping pattern.

Leo Evans 
Supervisor:          Mr Andrew Green

Eco-Marathon vehicle - Engine per-
formance development using Ricardo 
WAVE

A transient engine simulation of the 35cc 
eco-marathon engine was developed us-
ing Ricardo Wave to investigate the po-
tential for fuel economy improvement. The 
study looked into implementing alternative 
valve timing regimes, such as early or late 
intake valve closing known as the Miller 
cycle. Experimental testing was performed 
using a chassis dynamometer to explore 
the effects of altering the valve timing and 
validate the results of the transient model.

Mohammad El Agha 
Supervisor:         Prof. Michele Meo
 
Design of an automated ultrasound 
scanning robot

With the ever growing evolution in robotic 
systems, most non-destructive testing 
processes are now automated, with an 
increasing interest in 
developing more advanced systems. 
This project entails the design of an au-
tomated ultrasound scanning robot ca-
pable of attaching itself to aerospace 
structures to scan desired areas. The 
machine would scan the surface of an 
aerospace structure in a variety

Christoph Evertz 
Supervisor:          Dr Linda  Newnes

Value Mapping: Assessing the Sports 
Department’s quality of expenditure

The aim of this project was to research an 
approach to analyse the value of expendi-
ture, which determined to what extent an 
organisation’s spend fulfils its business 
strategy. The University of Bath Sports 
Department was used as a case study to 
develop a proof of concept. By comparing 
the department’s managerial viewpoint to 
stakeholders’ perceptions, one could de-
termine whether adequate goals had been 
set and identify areas of improvement by 
allocating the budget more effectively.

Louis Flanagan 
Supervisor:             Dr Michael Carley

Aerodynamic design and optimisa-
tion of TT Zero motorcycle

This project was to design the B0EM 2016 
aerodynamics package. The air cooled ac-
cumulator required a heat model to be con-
structed from test data. This determined a 
6 mm air gap is sufficient. The accumulator 
support structure is designed to replace the 
chassis stiffness lost by the removal of the 
engine. Following the internal design the 
external aerodynamics where designed 
and analysed using CFD this process iden-
tified a potential 14% Cd reduction.

Mohammad El Agha - Design of an automated 
ultrasound scanning robot
- The Tortoise V1 transitioning to vertical plane 
attachment
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Hannah Forbes 
Supervisor:           Dr Dirk Schaefer 

Understanding Crowdfunding

Crowdfunding offers many benefits such 
as a wealth of early adopters, effective 
and inexpensive marketing and valuable 
feedback from consumers. Despite the po-
tential benefits, according to IndieGoGo, 
9 out of 10 campaigns fail. This project 
developed a set of guidelines for success 
through rigorous research and testing. The 
final draft has been used to advise real pro-
jects and businesses and allows entrepre-
neurs to construct campaigns with a higher 
chance of success.

Apostolos Georgiadis 
Supervisor: Dr Francesco Ciampa

Energy converters of random vibra-
tions in aerospace structures

During the last decade, the use of low-pow-
ered wireless sensor networks (WSN’s) has 
been increased exponentially. Currently, sen-
sors are powered via conventional batteries, 
which are associated with low lifespan and 
are tedious to maintain. This project explored 
a novel way to harvest electrical energy from 
the ‘wasted’ random mechanical vibrations in 
aerospace structures. The proposed system 
involved arrays of PTFE beads, a resonating 
aluminium plate, and a piezoelectric trans-
ducer.

Oliver Gillespie 
Supervisor:            Dr Jon du Bois
Autonomous landing of an un-
manned aircraft

An flying-wing aircraft with a two metre 
wingspan was fitted with a Pixhawk 
autopilot system allowing autonomous 
control. The aircraft was simulated 
in order to evaluate landing capabili-
ties, before the real aircraft was flight 
tested and autonomously landed. The 
landings were succesful and smooth, 
although the accuracy of the landings 
was not satisfactory.

Barnaby Green 
Supervisor:      Dr Pejman Iravani

3D Printed MRI Brain Phantoms

In medical imaging phantoms are used 
as a method of calibrating equipment 
in order to ensure that accurate tissue 
representation is achieved. There is an 
increasing demand for early diagnosis 
of neurological conditions and phan-
toms mimicking the salient features of 
these could help to achieve this. This 
project focused on the use of 3d printing 
of carbomer based gels in an attempt to 
achieve this ultimate goal.

Mubarak Hassan 
Supervisor:           Dr Zhijin Wang

Water tunnel flow visualizations of 
S809 airfoils

This project involves the testing of a 
modified S809 airfoil in a water tunnel 
using the food dye and camera tech-
nique. The essence is to see the flow 
over the airfoil and to give a better un-
derstanding of the flow physics as well 
as supplement wind tunnel tests. 
 

Apostolos Georgiadis - Energy converters of ran-
dom vibrations in aerospace structures  -  CAD 
design of random vibration energy harvester



51

                                       MEng Individual Projects 2016   

Kris Henley 
Supervisor: Dr Marcelle McManus

Dynamic Lifecycle Assessment

The need for sustainable energy policy 
has driven research into developing a 
methodology that will assess the com-
bined effect of environmental, economic 
and social impact. The project aim was 
to establish an LCA methodology that 
supports the integration of dynamic mod-
els and represents impact over time in 
an effective way. This project will focus 
future research on exploring how sys-
tems of dynamic models can be used to 
understand the consequences of imple-
menting policy.

Simeon Howson 
Supervisor:        Dr Sam Akehurst
 
Investigating Low-Speed Pre-Ignition 
Events in High BMEP Combustion

This project attempted to identify pre-
cursors and patterns to low-speed pre-
ignition (LSPI) events measured on a high 
BMEP, downsized gasoline engine. The 
data was harvested to try and identify 
mechanisms that may cause pre-ignition 
to occur and thus lead to identification of 
potential counter-measures. Phase lag 
plots were employed to investigate cyclic 
variability in LSPI events and an inter-
mittent behaviour was confirmed in se-
quences of events. No pre-cursors were 
identified, as consistent with the literature.

Will Hughes 
Supervisor:       Mr Andrew Green

Development to Team Green’s Eco-
marathon Vehicle: Gasoline Direct 
Injection

In this project, a gasoline direct injec-
tor was retrofitted to a 35cc port fuel 
injected engine for use in Team 
Green’s Eco-marathon vehicle. This 
was undertaken to try and obtain a 
reduction in the engine’s specific fuel 
consumption.

Perez Kabagambe 
Supervisor: Dr Francesco Ciampa

Ultrasonic Imaging algorithms for 
damage detection in composite ma-
terials

Consider the Boeing 787: It is structurally 
made up of around 50%  composite ma-
terials. However, damage within its outer 
composite skin is typically barely visible 
following low energy impacts. This project 
developed a non-linear ultrasonic imaging 
algorithm to detect this type of damage. Us-
ing cutting edge techniques such as Phase 
Symmetry Analysis and Time Reversal 
Acoustics, this algorithm was shown to be 
more sensitive to defects than an industrial 
linear ultrasonic C-scan. Raj Kakkar 

Supervisor:        Dr David Cleaver

Experimental Investigation on Opti-
mal Aerodynamics of a Flying Wing 
UAV

The study focused on the 2016 Team Bath 
drones aircraft, which is a flying wing de-
sign concept. The study looked at improv-
ing three aspects; aerodynamic perfor-
mance, stall and control behaviour. This 
was accomplished by manufacturing 8 
wing models, with various washout, aspect 
ratio and aerodynamic twist. It was found 
that the wing planform with aerodynamic 
twist was the most optimum planform con-
sidering all three aspects. 

Raj Kakkar
The Team Bath Drones Team
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Georgios Kalligeros 
Supervisor:      Dr Pejman Iravani

Pushme: A New Concept of Electric 
Bicycle

The need for alternative means of urban 
commute is more prominent than ever. 
Pushme is a smart clip-on device that elec-
trically propels a wide range of convention-
al bicycles, allowing the user to smoothen 
the steepest hills and travel the longest 
commute with ease and style. Business re-
search, cutting edge hardware design and 
smart power electronics make Pushme a 
product with a very compelling commercial 
proposition.

Kenta Kawaguchi 
Supervisor:         Prof. Tony Miles

Stability of Press-Fit Acetabular 
cups in Hip Replacement

Total Hip Replacements (THR) aim to relieve 
pain and discomfort caused by degenerative 
change, such as osteoarthritis. Over 1 mil-
lion THR surgeries are performed worldwide 
per year and this demand is increasing due 
to an increase in ageing population and obe-
sity rates. The initial stability of the cement-
less cup is key for a successful THR. The 
project measures micromotion of Electron 
Beam Manufactured (EBM) cups and Hy-
droxyapatite (HA) coated cups to examine 
their initial stability.

Georgios Kalligeros - Pushme: A New Concept 
of Electric Bicycle
- Pushme installed on fixed-frame bicycle

Alex Keating 
Supervisor:       Dr Linda Newnes

Engaging school children in STEM 
- Science of sport

Not enough engineers are being trained 
in the UK to meet the demand from the 
sector. This short fall will result in a loss 
of a potential extra £27 billion annual 
GDP from 2022. Research was under-
taken into how best to resolve this defi-
cit. The result was a tool to aid teachers 
in teaching engineering, this was in the 
form of a suite of lessons that use sport 
to introduce learning objective to school 
children.

Kushil Lakhani 
Supervisor: Dr Dirk Schaefer

An Investigation of Crowdsourcing Activ-
ities within the Product Design Process

The development of the internet and the 
rise of Web 2.0, has kept the new prod-
uct development industry under constant 
pressure to improve their processes. The 
aim is to investigate the potential of crowd-
sourcing within the product development 
process. Interviews with design students 
and crowdsourcing professionals were 
conducted and 11 case studies on crowd-
sourcing challenges were analysed. The 
data was then used to modify an existing 
systematic design process to allow for utili-
sation of crowdsourcing.

Jakub Kucera 
Supervisor:       Dr David Cleaver

Structural Study of Bath UAV: Es-
tablishing wing structure for com-
petition aircraft

This project is one of a series focusing on 
improving the Bath UAV, which will com-
pete at the IMechE UAS Challenge this 
summer. The aim of this particular project 
is to evaluate three wing structure types in 
terms of structural efficiency and manufac-
turing complexity. Static load testing and 
FE modelling have been undertaken within 
this project. As a conclusion of this project, 
a full sandwich wing structure has been 
recommended for the competition.



53

                                       MEng Individual Projects 2016   

Harry Leafe 
Supervisor: Prof. Stephen Newman

CNC drilling of carbon fibre

Compared to homogenous metallic ma-
terials, carbon fibre reinforced plastic 
(CFRP) is challenging to drill. Issues 
include composite delamination, poor 
dimensional accuracy and surface 
roughness of the drilled holes, and 
excessive tool wear. This project ex-
amined the effects of two bespoke drill 
designs and compared dry drilling to 
the use of a cryogenic coolant experi-
mentally. The resulting recommendation 
for drilling CFRP is the use of spur drills 
under dry conditions.

Thomas Leach 
Supervisor: Dr Jimmy Cunningham

Finite Element Modelling of Bone 
Fracture healing

The prevalence of human bone fractures 
creates a global socioeconomic burden. 
Medical research is being exhausted to 
optimise methods of fracture fixation in 
induce swifter recovery. Flexible fixation 
has been found to achieve better healing 
results, revealing the relationship between 
recovery rate and deflection at the fracture 
site. Computational models were created 
and simulated to verify the theory concern-
ing relative movement at the fracture site 
and the rate of bone remodelling.

Han Lee 
Supervisor:       Mr Rod Valentine

Investigating the Mechanical Prop-
erties of the String Bed of a Tennis 
Racquet

This project involved testing tennis 
strings with different material and ten-
sions by firing tennis balls at the string 
bed and capturing footages of the im-
pacts with a high speed, and other, 
cameras. The effects of different vari-
ables on the initial deflection and dwell 
time, as well as the effect of time on 
the string tension, were investigated in 
this study.
Jia Juan Lee 
Supervisor:     Dr Francesco Ciampa

Development of thermal energy 
harvesting systems for aerospace 
components

Structural health monitoring sensors can be 
connected wirelessly to reduce the weight 
and cost of the wires on aircraft. This pro-
ject looked into scavenging thermal energy 
from aircraft components with thermoelectric 
generators to power the wireless units. The 
generator converts thermal gradient into 
electricity. With an addition of a copper heat 
sink added to the system, it has proven to 
improve the thermal gradient across the gen-
erator, resulting in higher power output.

Jia Juan Lee - Development of thermal energy 
harvesting systems for aerospace components 
- Heat sink used to improve the heat dissipa-
tion from the generator

Tingwei Lee 
Supervisor:          Dr Carl Sangan

Fluid Dynamic Experiments of 
Rotating Objects

The project encompasses the design 
and manufacture of a rig. The rig con-
sists of a rotating cylinder that is directly 
driven by a DC motor. Mounted on a 
bi-axial force balance coupled with a 
custom designed slip ring, the rotating 
cylinder is capable of acquiring lift, drag 
and pressure easurements of the rotat-
ing cylinder at different wind speeds. It is 
intended for the results to aid in further 
understanding the fluid dynamic charac-
teristics around a rotating cylinder.
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Peter Lesniak 
Supervisor: Dr Marcelle McManus

Our shale gas future

A theoretical research project bringing 
together literature concerning shale gas 
development, addressing environmen-
tal, economic, energy security, climate 
change and social perspectives to deter-
mine whether the prospect of UK shale 
gas is strong enough for the UK to settle 
its energy policy on it. The study con-
cluded that shale gas production is nec-
essary to the UKs economy; however it 
should be seen as a short-term, transi-
tion fuel, and should not delay invest-
ment in low-carbon technologies.

James Lewis Monsma 
Supervisor:     Prof. Jamie Turner

The Kinematics and Porting of a 
Burt-McCollum Sleeve Valve

Within this project the valve area time 
graphs with respect to crankshaft angle for 
a Bristol Centaurus Burt-McCollum sleeve 
valve arrangement were calculated. The 
Burt-McCollum sleeve valve, otherwise 
known as the single sleeve valve, replaces 
the common place poppet valves as the 
breathing mechanism for reciprocating 
piston internal combustion engines. As 
expected the valve areas were larger for 
the sleeve valve than poppet valves. Also 
investigated were the effects of a variable 
compression ratio device.

Alex Lougheed 
Supervisor:       Dr Michael Carley

Design and Manufacture of Human
Powered Aircraft Assembly Compo-
nents

Human Powered Aircraft have been im-
proving drastically in the past century. Due 
to the extremely low power output of the 
human engine, the aircraft needs to be de-
signed for maximum efficiency. This takes 
the form of a huge wingspan and a low 
weight. Assembly components are impor-
tant to connect and disconnect large parts 
of the aircraft for flight and transport, but 
must be designed for minimum weight to 
maintain the efficiency of the aircraft.

Andrew Ma
Supervisor:        Dr Aydin Nassehi

Anarchic manufacturing systems

Manufacturers have traditionally sched-
uled operations centrally using hierarchical 
techniques; anarchic systems use a heter-
archical structure and provide decision 
making authority and autonomy locally to 
the system elements. ‘Industrie 4.0’ pro-
poses this to be the operational structure 
for the Smart Factory of the future. This 
study creates an anarchic system using a 
free market structure and characterises its 
flexibility relative to hierarchical methods.

Callum Lyons 
Supervisor: Dr Marcelle McManus

Energy Risk Assessment-Building 
a Model to Analyse the UK Energy 
Sector

How to provide energy in the future is in-
ternationally acknowledged as an issue 
of critical importance. However, it is made 
especially challenging by continual devel-
opments, which can affect the relevance of 
studies because variables have changed 
beyond what was considered. This project 
examined the energy sector in the UK and 
created a model, which recommends a 
breakdown of how to best supply energy. 
The model can produce a variety of sce-
narios depending on the inputs. 

George Lowe 
Supervisor:       Dr Michael Carley

Human Powered Aircraft: Flight 
Control System Development & 
Implementation

Human-Powered Aircraft are notoriously 
susceptible to aeroelastic effects - the in-
teraction between aerodynamic loads and 
structural deformation. This leads to chang-
es to the aircraft flight characteristics. For 
the HPA project run at Bath, a powered 
flight control system was proposed, aiming 
to: reduce pilot work, increase stability and 
response times, and to gather data. The 
aircraft has been simulated and the control 
system is now intended to be implemented 
onto the current design.
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Andy Marshall 
Supervisor:       Prof. Jamie Turner
  
Design & modelling of alternative front 
suspension systems for motorcycles

There was a desire to overcome the inher-
ent flaws of telescopic suspension caused 
by their inability to separate braking, suspen-
sion and steering forces. An alternative front 
suspension system was developed. Two 
motorcycle simulations were used to com-
pare the performance of the two systems. 
A final Hossack-style design with consistent 
steering geometry was produced. The per-
centage of anti-dive designed into the final 
system was too high and resulted in high fre-
quency vibration under braking.

Andrew Marshall- Design & modelling of 
alternative front suspension systems for motor-
cycles - Rendering of final design.

Tim Maulin 
Supervisor:        Dr Steve Cayzer

Adaptive Tutorials

Adaptive tutorials provide a personalised 
learning experience by tailoring content 
to each individual student.  Through 
creating a basic adaptive tutorial for 
students enrolled in Solid Mechanics 2 
and seeking the opinions of internal and 
external staff, it was found that adap-
tive tutorials do have a place within the 
Department of Mechanical Engineering.  
However, more work is needed to ensure 
that they are implemented correctly and 
complement existing face to face contact 
time.

Helen Maycroft 
Supervisor:            Dr Jos Darling

Wind Turbine Lab Demonstrator

Wind Energy is one of the fastest grow-
ing renewable energy technologies, 
and therefore young engineers need to 
be introduced to the basic aerodynamic 
principles behind turbines. The purpose 
of this project was to test and optimise 
a model wind turbine purchased from 
EcoStyle so that a lab experiment could 
be extracted that had suitable learning 
outcomes.

Daniel McCullagh 
Supervisor:           Dr Carl Sangan

Gas turbine unsteady pressure 
field analysis

The unsteady pressure field within the 
aft wheel-space of a 1.5 stage gas tur-
bine test rig was analysed to determine 
the effect that unsteady pressure drivers 
have on the potential for hot gas inges-
tion. Hot gas ingestion can damage the 
turbine disks. It was found that the pres-
sure field generated by the blades was 
not the driver for ingestion in the down-
stream wheel space when a double seal 
was utilised.

Ben McKenzie 
Supervisor:             Dr Andy Hillis

Wave forceasting algorithms for 
Wave Energy Converters

The project aimed to develop a Simulink 
model of the CCell Wave Energy Converter 
to compare the power output and response 
characteristics of both a PID controller and 
an adaptive controller under a variety of 
wave conditions. The modelled areas in-
cluded: The ocean wave mechanics. The 
force on the hydrodynamic interface. The 
controllable hydraulic power take off sys-
tem (Simscape). Finally, the adaptive con-
troller, which was developed with both vari-
able structure and self-tuning control. 
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Barney McMahon 
Supervisor:            Dr Jon du Bois

Autonomous landing for an un-
manned aerial vehicle

This project assessed the auto land ca-
pabilities of a COTS autopilot system 
(Pixhawk) within a flying wing aircraft. 
Flight testing was used to test the effect 
of different parameters on the accuracy 
and precision of the landing. The testing 
resulted in a large improvement in both 
accuracy and precision of landings.

Thomas Measures 
Supervisor: Dr Francesco Ciampa

Development of an in-situ space 
debris detector

Space debris is monitored because of 
the potential damage it can cause and 
is an increasingly important issue due to 
the rising number of satellites in Earth or-
bit, and future missions to the moon and 
beyond. The main aims of this project 
were to develop an in-situ space debris 
detector utilising piezoelectric sensors 
embedded within a composite structure 
and to determine which time of arrival 
methods are more suitable for use on-
board a spacecraft. 

Manuel Mendez 
Supervisor:        Dr Aydin Nassehi

Improving Key Performance Indica-
tors of a fast-food restaurant using 
simulation

This Project aimed to identify relevant 
KPIs of a fast-food restaurant and to im-
prove them using simulation. This was 
done in close collaboration with the Pitstop 
restaurant at the University of Bath. Past 
literature on KPI selection was used to 
identify relevant KPIs (Time-in-System and 
Throughput) and a Discrete-Event Simula-
tion model of Pitstop was developed. The 
model was used to analyse Pitstops cur-
rent set-up, and suggest a set of  recom-
mendations.

Adam Mills 
Supervisor:  Prof. Stephen Newman

Evaluation of Machining of Magne-
sium Alloy ZE41
Safety concerns surrounding high tem-
peratures and coolant incompatibility 
with machining processes of Mg alloys 
have resulted in a requirement to study 
alternative cooling strategies. This pro-
ject compares the effect of dry, MQL and 
cryogenic environments on the machin-
ing performance of end milling opera-
tions of Mg alloy ZE41. Results include 
SEM inspection of sub-surface micro-
structure and tool wear. An evaluation of 
measuring and predicting peak tempera-
ture within the process is also included

William Mitchell 
Supervisor:         Dr Vimal Dhokia

The design of an adaptive, con-
forming stump liner for lower limb 
prosthetic devices

Lower limb prosthetics can cause discom-
fort and injury to users, reducing physical 
and mental well-being of a vulnerable demo-
graphic. The project proved the feasibility of 
a production method for a personalised con-
forming stump liner. This required expertise in 
reverse engineering anatomy, sculptured sur-
face design and manufacture, and cryogenic 
machining of soft materials. The liners could 
be produced within a week, improving on cur-
rent prosthesis manufacture which takes 6 
months. 

Abinesh Mohan 
Supervisor:      Prof. Ismet Gursul

Unsteady aerodynamics of wings in 
extreme conditions

Sizing of a civil aircraft is dictated by the 
aerodynamic performance and the wing 
structure incorporates various loading 
scenarios that the aircraft could experi-
ence in its lifetime. An experiment was 
performed on a swept, rigid and flexible 
wing to better understand the loading 
characteristics during the plunging regime 
at four different angles of attack at dif-
ferent frequencies. The flexible wing was 
found to provide increased lift compared 
to the rigid wing for high plunging frequencies.
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Tim Mok 
Supervisor:           Dr Jon du Bois

Autonomous Control Design for a 
Flying Wing UAV

A Simulink model was created for simu-
lating the flight dynamics of a Blended 
Wing Body UAV named SkySeeker. This 
model utilised stability derivatives cal-
culated from Athena Vortex Lattice for 
the designed geometry. The model was 
used to calculate the open-loop dynam-
ics of SkySeeker, with closed-loop con-
trol designed in order to improve the re-
sponse characteristics of the aircraft.

Mohd Syazrul Syafiq Mohd Nasir
Supervisor:       Dr Nigel Johnston

Investigation of air in hydraulic fluid
Research on effect of entrained air on bulk 
modulus and speed of sound in hydraulic 
fluid. Investigation was done using a test rig 
of three-transducer method and a secondary 
source, also with Inline Contamination Moni-
tor. Air was introduced using a hand pump. 
Baseline and air injection experiments were 
conducted. Baseline’s average bulk modulus 
increases with pressure and decreases with 
temperature increase. No consistent pat-
tern between number of air bubbles and bulk 
modulus. Entrained air generally reduces bulk 
modulus – apparent at lower test pressure.

Nikul Nathwani 
Supervisor:          Dr Aydin Nassehi
 
Improvement of key performance in-
dicators in a manufacturing system 
using simulation

This report outlines the steps taken to-
wards helping an SME manufacturing 
company decide how to make the most 
use of existing resources to improve 
manufacturing performance using dis-
crete-event simulation techniques. A 
method for identifying areas that re-
quire improvements is presented and 
the process for finding the solution is 
outlined. A list of recommendations de-
tailing the best approach towards de-
creasing the average work-in-progress 
at a processing station that has been 
identified as a bottleneck is presented.

James Newton-Savage 
Supervisor:        Dr Sam Akehurst

Analysing particulate emissions 
from a high BMEP downsized gasoline 
engine

This project has modelled the influence 
of changing engine actuators on emis-
sions of particulate matter (PM) on a 
high BMEP downsized gasoline engine. 
In particular the fuel delivery properties 
of injection pressure and timing, the gas 
exchange dictated by varying inlet and 
exhaust cam positions and the spark 
timing were investigated. The influence 
of adopting an engine calibration to min-
imise PM emissions was calculated for 
other outputs such as fuel economy and 
other emissions.

Priyesh Patel 
Supervisor:            Dr Jon du Bois

Stability and Control of a Novel Flying 
Wing Configuration

An experimental study of the stability and 
control of a flying wing was investigated 
in an attempt to design an aerody-
namically efficient aircraft. Although the 
absence of a horizontal and vertical stabi-
liser reduces the induced drag experienced 
by the aircraft, flying wings are consequently 
known to pose directional stability prob-
lems. A comparison of three various direc-
tional control mechanisms and the benefits 
of winglets on a flying wing configuration 
were explored.

Swapnil Patra 
Supervisor:          Dr Carl Sangan

Optimal Propulsion for Unmanned 
Aerial Vehicles

This study was conducted to see the ef-
fects of ducting on propulsion systems 
on mini UAVs. The study specifically 
aimed to evaluate the effect of duct in-
take geometry on the performance of the 
propulsion system and the aerodynamic 
effect it has on the rest of the aircraft, at a 
variety of angles of attack and Reynolds 
Numbers.
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George Penwarden 
Supervisor:       Dr Michael Carley

Human Powered Aircraft IV

The purpose of this project was to find the 
vibrational modes of the Bath 2014/16 
Human Powered Aircraft, and how these 
modes reacted with the expected driving 
frequencies, with the pedalling of the pi-
lot being of particular interest. This was 
to be done with a combination of compu-
tational modelling and experimentation. 
It was found that the response of the air-
craft was not significant enough to cause 
structural failure, and so no changes 
were needed.

Tom Pearce 
Supervisor:       Prof. Michele Meo

Design Optimisation of a Helicopter 
Flexible Driveshaft Coupling via Ad-
ditive Layer Manufacture (ALM)

A flexible driveshaft coupling is used on a 
helicopter to transmit torque and cater for 
any misalignment between the two drive-
shafts that it connects. Due to manufac-
turing and assembly complexities with the 
current coupling designs, there exists the 
opportunity to make weight savings through 
converting to Additive Layer Manufacture. 
In this Project the Additive material is char-
acterised under static conditions, methods 
of Topology Optimisation investigated and 
a static load case implemented in an FEA 
Package.
Francesca Poli 
Supervisor: Dr Marcelle McManus

Renewable energy in South Africa 
and Mozambique

A model was developed to assess how 
South Africa and Mozambique could pro-
duce almost all of their electricity through 
renewable resources by 2035. This was 
based on annual and daily sizing using 
wind turbines and solar panels. Various 
storage systems and demand side man-
agement systems were also included to 
ensure that the supply would always match 
the demand. The project was determined 
technically feasible, as well as financially 
and environmentally beneficial.

Lucas Rosillo 
Supervisor:      Prof. Jamie Turner

Commercial Evaluation of Natural 
Gas Range Extenders for Transit Bus 
Applications in the UK

With funds being allocated to the uptake 
of low carbon buses and planned devel-
opments for the introduction of natural 
gas for use in road vehicles, there exists 
an appealing opportunity for operators to 
incorporate this fuel technology as part of 
innovative powertrain solutions within their 
fleet. This project provides a preliminary 
assessment of the commercial potential of 
natural gas series hybrid powertrains for 
transit bus applications, considering both 
turbine and reciprocating fuel converters

Lewis Rawlinson 
Supervisor:      Dr Michael Carley

Drivetrain Design for Human 
Powered Aircraft

The project aim was to design and produce 
a competitive human powered aircraft driv-
etrain with considerations for reliability, 
efficiency and weight. The final drivetrain 
would be used on the Bath human pow-
ered aircraft which will compete at Sywell 
2016 hosted by the British Human Pow-
ered Flying Club. Test rigs were built to 
quantify efficiency and reliability so that im-
provements could be measured. Wherever 
possible, weight was minimised through 
intelligent and minimalist design. 

Tom Rafferty 
Supervisor:          Prof. Michele 
Meo

Supereleastic Hybrid composited for 
improved impact resistance and ener-
gy absorption in helicopter rotor blades 

Using an Arduino, two laser gates, an ul-
trasound distance sensor and a solenoid to 
improve the accuracy and performance of 
the impact-testing machine at the University. 
These modifications will improve impact 
energy calculations by measuring the fall-
ing speed of the impact weight, and prevent 
rebound impacts with the addition of an 
anti-rebound gate. This machine will then 
be used to impact test a hybrid carbon fibre 
composite with shape memory allow wires.
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Petros Sakellaropoulos  
Supervisor:          Prof. Tony Miles

Load Transfer in the Tibia after a To-
tal Knee Replacement

An investigation on the tibial cortical 
strains and associated patellofemoral 
joint forces after a total knee replace-
ment. The cortical strains were meas-
ured using tri-axial strain gauges and the 
patellofemoral forces were measured 
using a modified load cell. The results 
produced follow the expected trends 
and agree with the findings of previous 
studies. This study highlights the need 
for more research in this field in order to 
improve the implant design. 

Mudassar Saleem 
Supervisor:           Dr Zhijin Wang

Effects of sweep angle on aerody-
namics of NREL S809 airfoil with 
full span slots

The purpose of this project was to assess 
the effects of full span slots and sweep 
angle on the aerodynamic performance 
of National Renewable Energy Laboratory 
S809 airfoil designed specifically for wind 
turbines. It was found that the trailing edge 
slots improved the lift and stall angle. High-
er sweep angle decreased the lift and drag 
coefficient and delayed separation, thus in-
creasing the stall angle of attack.

Matt Sands 
Supervisor:         Prof. Tony Miles

Synthetic Biomechanical Spine 
Model

The Centre for Orthopaedic Biomechanics 
is conducting research on the biomechan-
ics of the spine. The aim of this project was 
to develop a synthetic biomechanical spine 
model, modelling two lumbar vertebrae and 
the intervertebral disc for the evaluation of 
spinal biomechanics and the research into 
disc replacement. It is believed that this 
project’s final developed model provides a 
strong basis to which future models could 
be developed, to create a more accurate 
synthetic biomechanical spine model.

Matt Sands- Synthetic Biomechanical Spine 
Model - Final synthetic biomechanical spine 
model design with two taut Kevlar ligaments

Victoria Sauven 
Supervisor:              Mr Rod Valentine

Investigation into the performance 
of hockey sticks

The introduction of composite materials to 
hockey stick manufacture has led to the 
development of several different vibration 
reduction, strengthening and ‘feel’ enhanc-
ing technologies. However, there is lit-
tle research into the validation of such 
concepts. This project provides the first 
investigation into the existence of a sweet 
spot by analysing the ‘power transfer’ of 
sticks as well as the vibrational and damp-
ing characteristics. One wooden and two 
composite sticks are tested using a ball-
drop rig.

Chris Saxby 
Supervisor:      Dr Chris Bannister

Performance of Buoyancy Driven 
Cooling System in Premium Vehicles

This project investigated the perfor-
mance parameters that affect the heat 
dissipation of a chimney enhanced 
buoyancy driven cooling system. To do 
this, an empirical model was created 
which was validated against experi-
mental data from a chimney enhanced 
buoyancy driven cooling system installed 
in a Range Rover Sport.
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Alex Sherwood 
Supervisor:      Dr Chris Bannister

Estimating the vehicle performance 
requirements of a diesel NOx after-
treatment system.

The selective catalytic reduction system 
injects urea into the exhaust to reduce tail-
pipe NOx, and is required in new diesel ve-
hicles due to emissions legislation. Know-
ing urea usage is important, so a model 
was constructed to allow this to be as-
sessed for any vehicle and drive cycle. This 
was validated using Euro VI data, and was 
shown to be accurate for NOx reduction. 
However,  further work is required to im-
prove accuracy of urea usage estimation.

Surya Sharma 
Supervisor: Prof. Stephen Newman

Comparison of Different Calibration 
Technologies for CNC machine Tools

The aim of the project is to compare the 
measured Location Errors values of the ro-
tary axes of the rotary table measured with 
the R-Test and BallBar on the 5-Axis CNC 
Machine. This research aims to provide In-
dustry with the choice to select the tool on 
the basis of the cost and repeatability. The 
standard industrial calibration procedure 
was adopted to measure the Location Er-
ror values. The results showed no agree-
ment between the values. Further work is 
required to establish the agreement. 

Saagar Shah 
Supervisor:       Dr Elies Dekoninck

Assessing the Impact of Ecodesign 
and Energy Labelling Regulations on 
Product Innovation

The Ecodesign and Energy Labelling Direc-
tives are two effective policy measures in 
enhancing the energy efficiency of domestic 
energy-using products. However, in order to 
reduce the absolute energy consumption, 
these regulations need to promote more radi-
cal innovations. This is dependent on the mar-
ket and nature of the product, however, can 
be influenced by proper market surveillance, 
realistic testing standards, the stringency 
and ambitiousness of the requirements, and 
through transparent stakeholder engage-
ments in the legislative process

Alex Sinclair 
Supervisor:       Prof. Stephen Newman

Analysis of tool performance for 
tungsten carbide cutting tools in the 
machining of titanium alloy Ti6Al4V
Tool performance is recognised as one 
of the greatest limits of productivity in ma-
chining where machine downtime during 
tool failure incurs heavy financial losses. 
Correct selection of tool material is critical, 
particularly when machining titanium alloys 
with tungsten carbide tools due to poor ma-
chinability.This assesses the performance of 
tungsten carbide materials under a fixed cut-
ting regime to identify relationships between 
a materials’ tool performance, microstructur-
al properties and its mechanical properties.

Matthew Smeeton 
Supervisor:           Mr Martin Ould

Next-Generation Rapid Deployment 
Trailer
Working on broken down vehicles at the 
side of a live carriageway is inherently dan-
gerous and improving the safety of recov-
ery technicians can save lives. This project 
aimed to design and manufacture a proof 
of concept prototype for securing a vehicle 
wheel to an RAC recovery trailer. Follow-
ing manufacturing and testing, the proto-
type successfully eliminated the need for a 
technician to enter two main danger zones 
surrounding a roadside breakdown and im-
proved technician safety.

Jon Sleeman 
Supervisor:                 Prof. Richie Gill

Understanding Mechanisms Of Cer-
vical Spinal Injuries

Injuries to the cervical spine can cause 
catastrophic and irreversible life changes 
often leading to quadriplegia. Due to the 
complex loading cases sustained during 
injury, the underlying mechanism of injury 
is yet to be fully understood. As such this 
project aimed to investigate the causal 
fracture mechanisms of the cervical verte-
brae through axial compression. From the 
investigation it was found that the failure of 
the vertebrae initiated at the outer-walls, 
propagating into the vertebral body.
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Edward Swift 
Supervisor:           Dr Mike Wilson

CFD Study of a Turbine Endwall 
Cascade Rig

Secondary flow structures can account for 
30-50% of all aerodynamic losses in mod-
ern gas turbines and arise due to viscous 
effects at the endwalls. Using CFD, the pro-
ject aimed to visualise the flow through a 
cascade rig, which will feature in future ex-
perimentation as part of a larger research 
project at the University of Bath. The study 
was to understand the aerodynamic effects 
of geometric features in the rig including 
un-filleted vanes and solid sidewalls. 

Mehrnaz Tajmir 
Supervisor:         Dr Steve Cayzer

The Bottom Line of Community
Energy

Community energy is a young, fast grow-
ing scheme in the UK to encourage local 
communities to use renewable energy as 
a source of power generation in their area. 
This scheme has been supported by the 
Government since 2010, however with the 
current Feed-In Tariff cut, the future of this 
sector might be at risk. An investigation 
was carried out to assess the impact of a 
community energy project, the Moorhouse 
Solar Array, to identify its environmental, 
social and financial impacts as well as the 
impacts of the FiT cuts.

Mehrnaz Tajmir - The bottom line of community 
energy - Triple Bottom Line analysis

Nathaniel Taylor 
Supervisor: Prof. Andrew Plummer

Control of a High-Performance 
Electro-Hydrostatic Actuator

A prototype Electro-Hydrostatic Actuator 
was produced through the combination 
of a servomotor, hydraulic pump and ac-
tuator. The project focused on the design 
and implementation of a high-performance 
control system to test the limits of the pro-
totype’s dynamic performance capabilities. 
The aim was to demonstrate equivalent 
capabilities to existing actuation technolo-
gies. The research helps substantiate the 
technology’s efficiency benefits and sup-
ports increased application in industriy, in-
cluding aerospace and construction.

Robert Templeton 
Supervisor:            Dr Mike Wilson

CFD of flow and heat transfer in a 
compressor disc cavity

The flow and heat transfer within a turbofan 
compressor disk cavity creates complex 
transient non-axisymmetric flow. Using 
flow conditions from previous experimen-
tal investigations and heat transfer Nusselt 
numbers found from theoretical work, a 
steady state axisymmetric RANS CFD sim-
ulation was assessed to determine whether 
it could accurately represent the complex 
flow. The CFD produced values within 20% 
of the required value with computation 
times 5 times faster than full transient non-
axisymmetric simulations.

Alfie Anthony Treloar 
Supervisor:           Dr Alan Hunter

Team Bath Drones Marine:  
Autonomy and Mission Simulation

This project involved designing and im-
plementing in simulation the autonomy 
software for an underwater vehicle. 
Effectively the brain of the vehicle, this 
handles how information inferred from 
sensor data is translated into an actua-
tor control signal. This was developed 
using the Robot Operating System and 
tested with various mission scenarios in 
the Freefloating Gazebo simulation soft-
ware package.
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Matt Udwin 
Supervisor:   Prof. Richard Butler

Topology optimisation of Cast Com-
ponents for Mobile Elevated Work 
Platforms

The aim of this project was to redesign 
a rocker foot for a mobile elevated work 
platform to be lighter and more cost ef-
fective by replacing the fabricated part 
with a casting.Through the use of topol-
ogy optimisation, a weight saving of 12% 
and a cost saving of 40% was achieved.

Alexander Von Joest 
Supervisor:        Dr Dirk Schaefer

Cloud-based Manufacturing Sys-
tems and Processes

The aim of this project was to research 
the effect on the key processes and busi-
ness model of traditional manufacturing 
enterprises, when they provide capabili-
ties and resources in a Cloud manufactur-
ing system. The research was conducted 
using existing literature and a case study 
approach on Scorpion Tooling UK Ltd., 
which allowed for a primary validation. 
By analysing the change of the primary 
processes, the subsequent effect on the 
business model could be determined.

James Walker 
Supervisor:          Prof. Richie Gill

Automated high volume robust 
medical image processing

The aim of this project was to develop 
and validate an automated method for 
the detection of scoliosis - a medical con-
dition characterised by curvature of the 
spine - in large populations. Development 
and application of the method to large 
volumes of data could enable high-im-
pact studies into the underlying cause 
of the condition. To achieve this, image 
processing techniques were applied to 
low-resolution DXA scans to detect and 
classify curvature.

Jonty Usborne 
Supervisor:             Dr Alan Hunter

Acoustic and visual tracking of 
speakers for automated trigger mix-
ing in broadcast radio

Traditional broadcast radio networks are 
evolving to incorporate video as well as  
audio content. With tightening budgets and 
fewer staff, many stations require autono-
mous means of controlling in-studio camera 
equipment. Using a combination of audio 
processing and visual object detection and 
pattern recognition, this project developed 
an automated after-market solution to vision 
mixing - the process of making live changes 
to selected camera angles - capable of re-
placing or replicating a human operator.

Matt Waters 
Supervisor:        Dr Steve Cayzer

Object Oriented Programming in 
Industrial Automation

This research has shown that by using an 
object oriented programming paradigm, 
code used to control a programmable logic 
controller can be made more reusable. 
Programmable logic controllers are used 
widely throughout industry in sectors such 
as manufacturing, packaging and materials 
handling to control industrial processes. 
The research found that by utilising object 
oriented concepts an improvement in 
reusability of between 62% and 129% was 
possible.

Kathryn Whalley 
Supervisor:             Dr Tim Adlam

Novel non-invasive method of 
measuring blood pressure

Blood pressure is one of the most com-
mon measurements made in modern 
medicine. Despite this, current methods 
are either highly invasive (therefore not 
suitable for day to day use) or inaccurate.  
The aim of this project was to design a 
novel device to bridge the gap between 
the accurate invasive, and inaccurate 
non-invasive methods. The design was 
based on existing work carried out by the 
Department of Medical Physics at the 
Royal United Hospital.   
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Niloy Zaman 
Supervisor:      Dr Colin Copeland

Optimisation of centrifugal com-
pressor blades using CFD model-
ling tools

This project describes a Multi Objective 
Genetic Algorithm optimisation method im-
plemented within ANSYS Workbench 16.1 
for the parameterisation and optimisation 
of the geometry of the centrifugal impeller 
of a turbocharger compressor. Based on 
input and output parameters, a Design of 
Experiments table is created from which 
response surfaces are generated in order 
to investigate the sensitivity of the output 
parameters; total-to-total pressure ratio and 
isentropic efficiency, to variation of input pa-
rameters to find the optimal design. 

Nikita Zdanov 
Supervisor:            Mr Martin Ould

Manufacturing Enterprise Optimi-
sation

The project addresses the optimization 
of a local SME, which produces premium 
quality cushions for the interior design 
industry. The aim was to propose signifi-
cant improvements to the manufacturing 
processes, operations and facilities of the 
enterprise. Quantitative and qualitative 
methods were used for a holistic business 
process management approach. This was 
achieved by selecting appropriate perfor-
mance measures, building business pro-
cess models and value stream maps, and 
then validating recommendations through 
simulation.

Qi Yan Yaw 
Supervisor:        Prof. Chris Bowen

Creasing in elastomeric diaphragms 
used in deep subterranean drilling

Drilling for oil and gas is often done be-
low the surface with temperatures of be-
yond 160˚C and pressures beyond 1600 
bar. Weatherford groups’ steerable drill bit 
includes elastomeric diaphragm that are 
subjected to creasing under those condi-
tions. The aim of the project is to contribute 
to understanding of creasing formation. 
Elastomer with tracking agent would be 
deformed and Digital Image Correlation 
method is employed to record and analyse 
the strain data around the crease.

Daniel Wright 
Supervisor:      Dr Pejman Iravani

Trajectory and Mission Planning for 
Team Bath Drones UAV

This project covers the trajectory and 
mission planning for a UAV as part of 
the efforts of Team Bath Drones. A 2D 
mission planning program has been 
produced to optimise a path between 
primary waypoints for acceleration, dis-
tance, total time and cruise speed, with 
aircraft structural and aerodynamic limi-
tations considered and the path restricted 
to an allowable flying zone. Secondary 
waypoints along the path are written to 
a Pixhawk autopilot module to allow au-
tonomous flight.

Adam Wilkinson 
Supervisor:   Dr Roger Ngwompo

Modelling and Simulation of Anaes-
thetic Breathing Systems

Anaesthetics are essential to modern 
medicine to allow major surgeries to be 
completed. Due to the toxicity of these 
gases clinical trials can be expensive and 
slow. Computer modelling can be used 
to predict the effect of changing various 
components in these breathing systems. 
This project investigates Coaxial Closed 
Anaesthetic Breathing systems and the 
effect of relative component locations 
on the system response. The effect of a
Venturi in the system is also investigated.

Ben Whiteley 
Supervisor:      Dr Pejman Iravani

Wing Embedded Radar for Light-
weight Unmanned Aircraft

This project analyses the feasibility of 
mounting a radar into the wings of light-
weight unmanned aircraft. Several concepts 
were simulated to determine the best an-
tenna configuration.  This antenna was then 
optimised using gradient based methods 
with a parametric, finite element model. This 
demonstrated good performance despite 
the constraints imposed by a small wing. 
The design will be used to integrate a radar 
onto the University’s 2016 entry into the 
IMechE UAS Challenge. 
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Matt Alcock 
Supervisor:         Dr Geraint Owen

Gearbox optimisation of a Formula 
Student vehicle

This project investigates the optimisation 
of a KTM motorbike engine’s gearbox for 
a student-designed racecar. Simulation 
investigated the benefits of improving its 
control, actuation and gear ratios. Control 
was found to be the system’s limitation. 
An improved strategy was developed 
which significantly reduced gear change 
times from 261milliseconds to 98millisec-
onds. If employed on the 2015 racecar 
the team would have come 3rd at the 
Formula Student UK competition, not 4th.

Simon Bell 
Supervisor:     Dr Kevin Robinson
 
Formula Student Cooling: Additively 
Manufactured Heat Exchangers

The project intended to develop a design 
for a set of additively manufactured heat 
exchangers for a Formula Student car. 
The main aim was to reduce the weight 
of the core geometry used so that the 
car could gain dynamic performance. As 
a result of this project it was found that 
through using an aluminium DMLS pro-
cess, a 7.5% weight saving was possible 
compared to conventionally designed 
heat exchangers.

“The Challenge:  The challenge is to cheat similitude by refining 
the structure, the choice of materials and the conceptual 

design.”

Adrian Thompson “The Creation of the Goss Challenger” 
May 1999

Oliver Zabell 
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Leonard Georgala 
Supervisor:     Dr Kevin Robinson

Research Into Design, Materials 
and Manufacturing of a Formula 
Student Chassis

Analytical and experimental investiga-
tion into the fidelity of iterative simulation 
methods for Team Bath Racing’s 2016 
carbon monocoque chassis. Material 
tests were carried out to provide me-
chanical properties of TBR16’s carbon 
fibre, followed by three iterations of a 
Finite Element Model. Finally, the fin-
ished monocoque was physically tested 
for torsional stiffness using a fabricated 
rig. The principle of this investigation 
was in minimising measurement uncer-
tainty, and guaranteeing process repeat-
ability for TBR17.

Tom Coombs 
Supervisor:      Dr Colin Copeland
  
Turbocharger Redesign for a For-
mula Student Application

This project steps through the rede-
sign process of a turbocharger turbine 
housing specific for a formula student 
application. The component was remod-
elled, using computer aided design, and 
the internal flow paths were simulated 
in Ansys’s computational fluid dynam-
ics software. The overall geometry was 
modelled using the finite element meth-
od in a thermal and structural solver. The 
overall design reduced the weight of the 
housing by 52%, with a 55% reduction in 
thermal stressing.

Hieu Dinh 
Supervisor:        Dr Richard Burke

Design of a new plenum and inves-
tigate the effect of internal guide 
vane swirl

A project aims to design a new intake 
plenum for Team Bath Racing 2016 car 
and to investigate the effect of internal 
guide vane swirl on overall performance 
of the engine. The process involved com-
bining 1D WAVE analysis and 3D CFD 
simulation. A new plenum was achieved 
while the effect of internal swirl vane was 
questionable. Therefore, the implemen-
tation of the swirl vane was declined.

Ieuan Guy 
Supervisor:  Prof. Stephen Newman

Additively Manufactured Tripod Hous-
ings for a Formula Student car

A new design for one of the components 
for the 2016 Team Bath Racing Formula 
Student car. Tripod Housings are part of 
the system of transmitting drive to the 
wheels of the car, therefore a high per-
formance tripod housing design should 
be lightweight, have low rotational iner-
tia, and use a high hardness material. 
Additive Manufacture technology has en-
abled improvements of over 50% in each 
of these measures relative to the previous 
year’s design. 

Ieuan Guy - Additively manufactured tripod housings for a Formula Student car
   The new 2016 tripod housing design      A cross section of the new design
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Neil Hoddinott 
Supervisor:          Dr Geraint Owen

Mode Decoupling Suspension for a 
Formula Student Vehicle

The aim of this project was to assess the 
merit of developing a mode decoupling 
suspension system for future Team Bath 
Racing Formula Student cars. Suspension 
models were developed for a range of 
configurations using IPG CarMaker and 
Mathworks Simulink, and the transient 
dynamic performance was assessed for 
representative manoeuvres. Finally the 
change in points-scoring ability was cal-
culated. A potential 19 point improvement 
over conventional suspension across all 
dynamic Formula Student events was 
observed. Andrew Lightbody 

Supervisor: Dr Jimmy Cunningham

Formula student: Semi unsprung 
front wing

A semi-unsprung front wing is a wing that 
is partially attached to the sprung and 
unsprung car mass. It was designed to 
transmit 50 percent of the wings down-
force to the unsprung mass to permit the 
use of softer front springs and so reduce 
understeer. It was also designed to re-
duce the pitching motion that adversely 
affects sprung wings by 50 percent, 
which helps improve the aerodynamic 
performance of a front wing.

Noel Moorhouse 
Supervisor:      Prof. Jamie Turner

Optimisation of Pre-Compressor 
Fuel Injection

This project aimed to research the im-
plementation and optimisation of pre-
compressor fuel injection on the 2016 
Formula Student car. Increasing the 
charge density without intercooling 
yields benefits of increase volumetric 
efficiency and higher torque produc-
tion. It was found that the introduction of 
E85, utilising the fuels high latent heat 
of vaporisation, gave high charge cool-
ing effect and an increase of 5% torque 
across the engine operating range was 
observed.

Amelia Lewis 
Supervisor:          Dr Michele Meo

Optimisation of a Formula Student 
Impact Attenuator Using Finite Ele-
ment Analysis

A carbon fibre and Nomex honeycomb 
impact attenuator sits at the front of the 
Team Bath Racing car to absorb energy 
during head on collisions. This project 
used LS-DYNA to run explicit FEA to sim-
ulate the crash with an aim to minimise 
the amount of physical testing needed to 
ensure the safety of the driver. Results 
were validated with physical sled tests 
of both sandwich structures, and full car-
bon components.

Andrew Lightbody - Formula student: Semi 
unsprung front wing

Barnabas Perenyei 
Supervisor:        Dr Geraint Owen

Event Specific Calibration of a For-
mula Student Engine

This project’s aim was to develop a 
method for implementing various engine 
calibrations specific to different formula 
student tracks thereby increasing the 
amount of points the team can score 
across the racing calendar. Ricardo 
WAVE and MATLAB simulations were 
used to evaluate performance and ef-
ficiency for different fuelling regimes 
over the course of an endurance race. 
Validation through dynamometer and 
track testing showed a 10 point increase 
relative to the 2015 FSUK endurance 
race results. 



67

                                       Formula Student Individual Projects 2016   

Tom Pine 
Supervisor:             Dr Jos Darling

Design of a Lap-Time Simulation 
Tool for Race Car Concept Develop-
ment

The project aimed to create a lap-time 
simulator for use with Formula Student 
vehicles. Different simulation strategies 
were considered before settling on a qua-
si-steady-state simulation. This approach 
allows simple input parameters to be used 
whilst achieving robust results. Lap-times 
from the simulation were found to be 5% 
faster than reality – a better result than 
comparable simulation packages avail-
able to the team.  The simulator was to 
perform four vehicle design case studies, 
informing vehicle design direction.
James Regester 
Supervisor: Dr Jimmy Cunningham

The Use of Active Aerodynamics 
on a Formula Student Racing Car

This project involved modification of 
Team Bath Racing’s TBR15 car. Using 
the existing aerofoils of the rear wing, 
new composite end plates were made 
to house a linkage system. This mecha-
nism allowed the two rear wing flaps to 
be actively pivoted by servos, enabling 
driver-controlled flattening of these as 
desired. CFD was used to determine 
the optimum opening angle, before track 
testing could be performed to determine 
the benefit of active aerodynamics.

Elsa Reeve 
Supervisor:     Dr Kevin Robinson

Formula student: Composite wish-
bone with additive manufacture in-
serts 

This project investigates the development 
of carbon wrapped suspension links for 
a Formula Student car. The use of ad-
ditive manufactured inserts adhesively 
bonded to the carbon fibre using pen-
etrative, reinforcing spikes is explored 
and compared to an existing carbon 
tube solution. The project considers the 
feasibility of manufacturing, the wrapped 
components and whether the weight 
saving, reliability and strength benefits 
are significant enough to balance the 
expensive and complex manufacturing 
processes.

Charlie Ripman 
Supervisor:       Mr Andrew Green

Attachment Point Analysis in a 
Composite Chassis

This project is focused on the analysis 
of the attachment points in a Formula 
Student CFRP Monocoque, with the 
aim of reducing their weight. The mono-
coque is a sandwich construction and at 
any connection point to the chassis (e.g. 
suspension mounting points) an insert 
is placed to locally reinforce the area. 
The secondary aim of the project was to 
reduce the time taken to position the in-
serts in the monocoque.

Elsa Reeve - Formula student: Composite wish-
bone with additive manufacture inserts 
- Lay-up of the carbon wrapped test pieces.

Josh Slade 
Supervisor:        Dr Sam Akehurst

Valvetrain design using engine sim-
ulation and design of experiment.

This project investigates the use of design 
of experiments to design an optimised 
camshaft profile for the TBR16 formula 
student engine. The project involves mod-
elling of the engine using Ricardo WAVE 
coupled with a vehicle acceleration simu-
lation in Simulink. Different experimental 
designs were trialled and the statistical 
models were run through an optimisation 
algorithm using the model based calibra-
tion toolbox. The final design saw a 60% 
improvement in average torque over the 
baseline model.
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Mark Tranter 
Supervisor:     Dr Kevin Robinson

Lightweight Wheel Design for For-
mula Student Competition

The project looked into the develop-
ment of lighweight wheels for Formula 
Student, with a focus on reducing the 
manufacturing time and cost. A hollow 
spoked, full carbon fibre wheel was de-
signed in order to reduce the amount of 
machining required as well as providing 
the greatest possible weight savings. A 
prototype wheel, weighing 940g, was 
manufactured with a single autoclave 
cure and utilised a water-soluble wash-
out core to produce the hollow structure.

Alex Ward 
Supervisor:         Dr Geraint Owen

Development of an Electronically 
Actuated Clutch

Investigation into the design of an elec-
tronically controlled, automatically actu-
ated clutch for Team Bath Racing’s 2016 
Formula Student car. Proposal of im-
proved gear shifting times through rapid 
clutch actuation as well as improved ve-
hicle pull away through wheel slip control. 
Characterisation of manual clutch use by 
experimental testing on the existing car 
followed by the design and simulation of 
a proposed electro-hydraulic system.
Alex Wilding 
Supervisor:        Dr Geraint Owen

Experimentally Driven Tyre Selec-
tion and Optimisation of the Testing 
Procedure for a Formula Student 
Vehicle

The project analysed the available tyres 
for a Formula Student vehicle and con-
ducted an extensive physical test to de-
termine the optimum tyre. The project 
then covered setup of the wheel and 
tyre investigating the effect of variables 
such as toe and camber on the lap time 
performance. 

George Watson 
Supervisor:    Prof. Richard Butler

Formula student: Composite Sus-
pension springs

The design, manufacture and valida-
tion of Carbon Fibre reinforced polymer 
Belleville springs for use on Team Bath 
Racing’s formula student car. The pro-
ject capitalize on the simple structure of 
the spring components by manufacturing 
several different iterations and perform-
ing physical tests using Instron testing. 
This resulted in a board data pool char-
acterizing the effects of varying key di-
mensions and thickness which formed a 
solid foundation allowing a suitable de-
sign for the car to be produced.
Oliver Zabell 
Supervisor:      Dr Kevin Robinson

Analysis and Optimisation of a Ther-
mal Management System for Formu-
la Student

This project involved the development of a 
transient thermal model of a Formula Stu-
dent vehicle’s powertrain cooling system. 
Theoretical and experimental methods 
were used to quantify the numerous heat 
transfers in the system, providing the nec-
essary data for constructing the time based 
thermal model. The model was validated 
and used as an optimisation tool to improve 
the system design. Maintaining perfor-
mance targets, a 0.5kg weight saving was 
achieved by reductions in the radiator face 
areas and coolant volume.

Oliver Zabell
Part of the aerodynamic testing setup used to 
measure the radiator airflows. The free-stream 
pressure tap mounted on the front of the car pro-
vided the reference pressure to the differential 
pressure transducers.
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Rasjad Davey
Supervisor:              Mr Jeff Barrie

Re-Design the Car Door: Improving 
Access in Confined Parking Spaces

Getting in and out of a car in a confined 
parking space is not always straightfor-
ward, especially for those with reduced 
mobility. This project aims to create a 
novel way of moving the door and seat 
that alleviates some of the difficulties 
highlighted by older drivers. A series of 
ergonomic tests and CAD models helped 
shape the development of an effective 
concept that would have minimal impact 
on the vehicle’s structure and form.

Christopher Iain Davidson
Supervisor:      Prof Gareth Jones

Force Adjustable Locking Pliers

Locking pliers are a highly versatile tool 
used for a number of applications in-
cluding gripping, clamping and applying 
toque to a work piece. However, there 
are a number of drawbacks to the cur-
rent technology, including - being un-
able to directly adjust the jaw loading; a 
cumbersome user sequence requiring 
repeated reapplication and adjustment 
of the tool; limited ergonomic considera-
tion. The aim of the project was to devel-
op a tool with the same functionality as 
existing locking pliers but meeting these 
design shortfalls.

Andrew Crutchley 
Supervisor:              Mr Jeff Barrie

Adjustable Task Furniture for Sec-
ondary Education

Students grow considerably whilst at 
school and require differently sized 
desks and chairs to meet their needs. 
Implementing this is easy in primary 
schools but in secondary schools it is 
more difficult because different year 
groups share the same classroom. This 
project addressed this issue by design-
ing a unique adjustable height desk 
suitable for this environment. The final 
prototype was unlike existing market 
solutions and was well received by both 
teachers and students.

David Cattermole 
Supervisor:           Prof Tony Miles

Bone Cement Mixing and Delivery 
Device

A modular mixing and delivery device 
has been designed to enable the effi-
cient and safe production of up to 120g 
of orthopaedic bone cement. Using an 
innovative contra-rotating mixing mech-
anism and integrated lead screw ce-
ment transport system, the device can 
produce high-quality cement either as 
a standalone mixing bowl, or in a ‘mix 
and dump’ configuration. Surgical staff 
are provided with the high flexibility and 
low cement porosity levels demanded in 
theatre.

“.. innovating design in engineering may be likened to an in-
tellectual and aesthetic voyage of discovery, with some hard-

ware to show for it at the end.”

Dr. A Moulton CBE, RDI “Innovation in Engineering Design” 
June 1976



70

Specialist Design Individual Projects 2016

Christopher Claes Degrauwe
Supervisor:        Dr Nigel Johnson

Cymatics on Fire: Upgrading the 
Rubens Tube for use in the Enter-
tainment Industry

The Rubens Tube is a device which ena-
bles the visualisation of sound (cymat-
ics) using fire. These devices have been 
present for over a century, but their use 
is limited to classrooms, labs, and hob-
byist’s garages. In order to create a new 
market gap within the entertainment in-
dustry, the safety of the product had to be 
upgraded, and the quality of the display 
enhanced. The final prototype reached 
this but leaves space for improvement.

Michael Douglas
Supervisor:      Prof Gareth Jones

Thermal Energy Storage using 
Phase Change Materials

This project was to design a thermal 
energy storage system using the phase 
change material paraffin wax, for domes-
tic households which used solar thermal 
generation. The idea involved creating 
a more space efficient storage system 
than current hot water systems, as par-
affin wax allows double the energy to be 
stored per unit volume than water. A test 
rig was used to research the feasibility of 
this idea and the results translated into a 
final prototype.

Daniel Gomez Firmat
Supervisor:          Dr Vimal Dhokia 

Honeycomb Shelter

The honeycomb shelter addresses one 
of the most controversial problems of 
our time: the refugee crisis. The struc-
ture, which can host up to one person, 
has been designed to fulfil the require-
ments of the current situation. The hon-
eycomb shelter is the first shelter design 
capable of being raised in less than 20 
minutes due to its foldable beams, con-
nect to other shelters to create larger 
covered areas and of being set pitched 
or flat roof.

Gregg Gaffney 
Supervisor:    Dr Elies Dekoninck

Electronic Caller System; A naviga-
tional aid for blind dressage riders

Accuracy is essential in dressage, 
presenting a major issue for visually 
impaired professional riders. The elec-
tronic caller system utilises a combina-
tion of technologies to provide a useful 
navigational aid in the dressage arena. 
Whilst tracking a rider’s position and 
head orientation, virtual waypoints ac-
curately mapped to the dimensions of 
the physical arena can guide a rider, via 
feedback presented in the form of 3D au-
dio signals.

Bardur Hansen
Supervisor:    Dr Elies Dekoninck

Wool Dehairing Machine

Faroese sheep have 2 coats of wool, 
and separating those coats of wool 
(called Dehairing) is done by hand. This 
is labour intensive, and as a result, most 
of the wool is discarded instead of being 
utilized for profit. The aim of this project 
is to separate those two coats of wool 
mechanically. This would significantly 
decrease the amount of labour required, 
thus making it a profitable endeavour 
once again.

Gregg Gaffney 
Electronic Caller System A navigational aid for 
blind dressage riders - Product Vision
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Fay Kirsty Johnston
Supervisor:   Prof Glen Mullineux
  
Polypill Processing Machine

Half of NHS patients do not adhere to 
their medical regimes, increasing hospi-
tal admissions and wasting medicines. 
Combining multiple medications into one 
dose improves adherence. A polypill con-
sists of three tablets of set geometry that 
are attached together. A three axis pick 
and place rig with vacuum was built to 
prove the adhesion process. Water was 
metered onto pre-coated tablets to form 
bonds. A machine line was proposed, 
capable of processing 16 prescriptions 
per minute.

Fay Kirsty Johnston - Polypill Processing 
Machine
- Three axis pick and place unit assembled.

Daniel Morey
Supervisor:        Dr Aydin Nassehi

Safesteps

Safesteps is a new baby walker aiming 
to solve the short term safety issues and 
long term development detriments pre-
sent in all current baby walkers. The pri-
mary achievement of the project was the 
implementation of a proportional deriva-
tive speed control system which moni-
tors and controls the walker’s speed. 
This allows babies to learn to walk in a 
safe environment, free of bumps, tum-
bles and long term back issues.

Edward Mulloy
Supervisor:      Prof Gareth Jones

Pedobarographic Device

There is a lack of quantitative data avail-
able to physiotherapists on the way 
their patients load their lower limbs. 
Therefore, the aim was to create a sim-
ple wearable device to measure loads 
between the foot and floor. The device 
is primarily aimed at aiding medical pro-
fessionals in the rehabilitation of patients 
with lower limb injuries. Key metrics to 
measure were: centre of pressure and 
total load with time.

Danyal Yahya Naseer
Supervisor:        Dr Aydin Nassehi

The Phoenix Project: A Resurrect-
ing Consumer Product

The circular economy drive is intending 
to reinvent the global industrial system 
by designing products that are designed 
for reuse, repair and recycling. The 
Phoenix Project attempts to redirect 
focus from recycling to reuse, which 
avoids the waste stream, by developing 
a product that, upon reaching the end of 
its useful life, is ‘resurrected’ into a dif-
ferent product with different functional 
requirement in a completely different 
sector of industry.

Dominic Noble
Supervisor:              Dr Andy Hillis

A low cost wave buoy

To help make wave power more econom-
ically viable, a remote device is needed 
that can measure wave displacement 
and transmit the data to a computer. To 
achieve this, an IMU was selected to 
measure acceleration and rotation, from 
which displacement can be calculated. A 
GSM modem transmits data via GPRS. 
A hull was designed with ballast and a 
solar panel. A successful prototype was 
made, with further testing to be done
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Duncan Potts
Supervisor:        Dr Dirk Schaefer

Electric commuter scooter

The aim of the project was to develop a 
more portable, stylish and easy to use 
personal commuter vehicle. This took 
the form of a one-handed, lean-to-steer 
scooter, that folds to a small footprint for 
taking on public transport. It is electrical-
ly powered for a sweat free and speedy 
commute and it is professionally styled 
to make it appropriate for use in busi-
ness attire.

Camilla Pollet
Supervisor:        Dr Fayek Osman

Cacao Bean to Chocolate

The increasing demand for cacao and 
low prices paid to farmers have led to the 
use of child labour and violence in the 
cacao fields.Small scale manufacturers 
are likely to pay a premium price to farm-
ers due to the smaller volumes that are 
traded. In this context a bean to choco-
late manufacturing device able to pro-
cess 30L of chocolate within 8 hours was 
designed, replacing the existing process 
which took 26 hours.

Michal Rachowiecki
Supervisor:            Dr Jon du Bois

Drill Alignment System

Surgeons commonly have a problem 
with aligning a drill correctly to insert 
screws into fractured bones. A system 
was developed that tracks surgical in-
struments allowing the surgeon to be 
guided to the correct orientation of the 
drill. A proof of principle prototype was 
designed and successfully tested.

Hao Man Vu
Supervisor:       Prof Stephen Newman

Design and development of a modu-
lar electrical wire management sys-
tem in the aerospace industry

Aircraft electrical wires should be se-
cured to prevent interactions with nearby 
components that can damage wire insu-
lation. A large number of bespoke com-
ponents are currently used for different 
wire mounting scenarios. This project 
aims to develop a modular solution while 
considering the impact on manufacturing, 
installation, operation and maintenance. 
A modular clamping and linkage mecha-
nism containing various modular snap-fit 
features was developed to reduce part 
counts, facilitate wire routing and main-
tain performance.

Rory Mohun Yonge
Supervisor:        Dr Sam Akehurst

Design of Handling Solution for 
Fuel Cells Components

Fuel cell electrodes are difficult to han-
dle using conventional handling methods 
such as vacuum cups as they are fragile 
and porous, leading to them being labour 
intensive and expensive to manufacture. 
To reduce production costs an automated 
handling solution was developed based 
around the use of non-contact gripping 
methods. A prototype pick and place ma-
chine was then built to test the solution 
and validate the design.

Rory Mohun Yonge - Design of Handling Solu-
tion for Fuel Cells Components
- Prototype pick and place machine used for 
design validation
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Edward Blocksidge 
Supervisor:    Dr Andrew Cookson

Using Matlab Simulations of MR Imaging 
to Better Understand its Performance as 
a Diagnostic Metric for Heart Disease

This project used Matlab programming 
to post-process MR imaging data of the 
heart, to implement and test metrics that 
detect heart disease. Two new visual 
metrics were introduced which enable 
the quantitative assessment of reduced 
blood transfer across the heart muscle. 
They were then tested for their sensitiv-
ity against implementation parameters 
such as resolution,  signal-to-noise ratio 
and relaxivity; whilst the relationships 
between the quantitative metrics and re-
duced blood flow was investigated.

Guy Barkley 
Supervisor:         Dr Dirk Schaefer

Conceptualisation of a Stackable 
Electric City Vehicle for the “Last 
Mile Problem”

The Dolphin is a three-wheel electric 
pedal assist pod. It has increased stabil-
ity and power over a bicycle and an en-
closed canopy to protect users from the 
elements. Dolphin is green, healthy, func-
tional, desirable - in a world where con-
gestion and pollution are the status quo 
- and has incredibly low running costs. 
A prototype has been developed and a 
range will be available soon, with vehicles 
suitable for commuting, urban logistics, 
rehabilitation and recreation.

“We design the products in a Frankenstein style, bring-
ing dead elements together and hoping we can blow life into 

them, when the designed parts are assembled.”

Prof. Morgens Myrup Andreasen
“Challenging the Design Process Models” 2003

Dan Buckland 
Supervisor:          Mr Rod Valentine
  
Data control of assembled drawings 
in CAD

The effective re-use of design data is at 
the forefront of the pursuit for increased 
efficiencies within product development. 
This project explores the automated devel-
opment of assembly variants and their as-
sociated technical drawings. A number of 
suitable design procedures were success-
fully presented using Siemens NX CAD 
software. Methods of external parameter 
control for these assembly variants were 
then explored. Interfaces with Microsoft 
Excel and MATLAB were successfully 
developed.

 

Joshua Brooke-Jones 
Supervisor:            Dr Elise Pegg

Mechanical Optimisation of Radio-
Opaque Ultra-High Molecular Weight 
Polyethylene (UHMWPE)

This project investigates the extent to 
which the mechanical properties of ul-
tra-high molecular weight polyethylene 
(UHMWPE) are affected by diffusion with 
Lipiodol Ultra Fluid (an imaging contrast 
agent) to maximise X-ray absorption. 
UHMWPE is used in dual mobility cup 
hip implants as an articulating counter-
face bearing material. Doctors currently 
struggle to image the motion and posi-
tion of the polymer liner within patients to 
diagnose medical issues because poly-
ethylene is translucent. 
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Harry Davies 
Supervisor:           Mr R Valentine
 
Investigating The Properties of 
Tennis Strings

The aim of this study is to investigate 
the mechanical, physical, and material 
properties of polymer tennis strings. To 
complete such a study, the properties of 
tennis strings will be explored through 
string friction testing and long-itudinal 
tensile testing using a 5kN Instron® 
machine.

Terry Li 
Supervisor:       Prof Chris Bowen

Energy harvesting from polymers

Energy harvesting is a process of cap-
turing energy from natural sources.   
Vibrational energy harvesting by using 
a piezoeletric element is focused in this 
case. The piezoelectric elements are 
attached on bistable laminates to form 
harvesters. This project investigates 
the energy harvesting performance for 
bistable laminates with different stack-
ing sequences.

Zher Huei Lee 
Supervisor:       Prof Chris Bowen

Manufacture of photocatalytic 
foams

Some ceramics such as titanium diox-
ide can react under UV light to cata-
lyse reactions. In water it can be used 
to produce OH and H radicals that are 
capable of neutralising bacteria and 
fungi. This research examines a meth-
od of producing those ceramics as a 
porous foam for water purification and 
its characteristics.

Matt Kenealy 
Supervisor:   Dr Roger Ngwompo
 
Landing gear interaction with the 
ground

In this project, the rigid body interac-
tion of an oleo-pneumatic landing gear 
with the ground was modelled using 
Simulink, giving a simple model that 
can be used in the preliminary stages 
of design to rapidly predict the drop test 
behaviour of a landing gear. Calculated 
results from the model were compared 
with published experimental data, show-
ing good agreement and therefore vali-
dating the model. Finally, the effects of 
various physical parameters on the sys-
tem response were investigated.Anthony Knowles

Supervisor: Dr Marcelle McManus

What can tourist resorts do to signifi-
cantly reduce their greenhouse gas 
emissions?

The aim of this project was to evalu-
ate how tourist resorts can reduce their 
greenhouse gas emissions. It was found 
that the most effective method of reduc-
ing emissions is to educate guests to 
live sustainable lives, instead of focusing 
on using the latest renewable technolo-
gies. This is because the changes that 
a resort makes has a negligible impact 
globally, however their influence on thou-
sands of guests a year can create a no-
table reduction in emissions. Ana Miarnau 

Supervisor:                Dr Sally Clift

Feasibility study of non-circular 
Ultra-High Vacuum flanges

The vacuum chambers through which 
particles travel in the Large Hadron 
Collider (LHC) must be at a pressure of 
approximately 10-8 Pa - “a vacuum as 
empty as interstellar space.” Specialized 
ultra-high vacuum (UHV) seals such 
as the ConFlat flange must be used to 
maintain the vacuum. Circular ConFlat 
flanges are widely-used but their rectan-
gular equivalents have been developed 
very recently. In this project, the plastic 
deformation and stresses in circular and 
rectangular UHV flanges was compared.



75

                                       BEng Individual Projects 2016   

Andrew Savage 
Supervisor:       Dr Nigel Johnston

A hydraulic accumulator for energy 
storage using phase-change fluids

Hydraulic accumulators can be in fluid 
systems used to store energy by com-
pressing a gas. To increase the energy 
stored, this study proposes an accumu-
lator using a fluid that changes between 
liquid and vapour during operation, ex-
ploiting the large change in volume dur-
ing the phase change. A thermodynamic 
model of a phase-change fluid accumu-
lator was created and demonstrated up 
to a 100% increase in the energy density 
compared to a conventional accumulator.

Hugh Porter 
Supervisor:           Dr Kate Fraser

Measuring washout of an artificial 
heart to predict the risk of throm-
bus formation

In this project, an experimental testing rig 
was created to measure the total wash-
out time of a selection of ventricular as-
sist devices (VADs) at different flow rates 
using a video camera. The videos were 
processed in Matlab to create graphs 
from which the correlations could be 
discussed. The different secondary flow 
path in each VAD led to different wash-
out times, and showed where the risk of 
thrombosis was greatest.

Luke Ray 
Supervisor:  Dr Charles Courtney

Experimental demonstration of 
acoustic black holes

The aim of this experiment was to ex-
cite an aluminium plate by using Lamb 
waves and reducing the waves to noth-
ingness. This was done by detecting the 
vibrations within the plate by using a Laser 
Vibrometer. Three different hole profiles 
were used on each plate, along with two 
different piezoelectric discs to test for the 
variations in wave activity. The best profile 
to use to showcase an acoustic black hole 
was discovered.

Nicolo Ormezzano
Supervisor:        Dr Richard Burke

Modelling and Optimization of the 
Electric Powertrain for a FSAE 
vehicle

The aim of this research is to develop an 
electric powertrain model that will allow 
future TBRE teams to perform extensive 
evaluation on this subsystem with direct 
correlation to track performance at FSAE 
events.

Luke Ray  - Experimental demonstration of 
acoustic black holes - Reflected Waves from Five 
Cycle Burst

Carmina Sola 
Supervisor:     Dr Elies Dekoninck

Identifying and testing low-cost aug-
mented reality for design prototyping

Spatial Augmented Reality (SAR) is 
a projection based technology which 
enhances physical objects by project-
ing additional features such as colours, 
textures and patterns onto them. This 
project explores the challenges faced 
by product designers with the use of de-
sign representations (drawings, models, 
prototypes, etc.) throughout the product 
design and development process in or-
der to determine how to bridge the gaps 
between the current limitations and the 
potential of the SAR technology.
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Xianqi Yuan 
Supervisor:            Dr Kate Fraser

Numerical modelling of white blood 
cell damage

This project constructs a numerical mod-
el to assess the damage on white blood 
cells on a basis of strain tensor theory. 
The model analogizes the existing nu-
merical model on damage prediction 
for red blood cells. Computational fluid 
dynamics analysis data are applied to 
simulate the performance of blood cells 
under shearing. The outcome provides 
a numerical modelling method on white 
blood cell damage mode by selecting vi-
able parameters to define the damage.

Dora Yeung 
Supervisor:       Dr Michale Carley

Electric propulsion for current and 
future aircraft

Concerns surrounding oil and gas emis-
sions has raised interest in developing 
electric aircraft. However, there are only 
small electric aircraft on the market at 
the present time. This project loooked at 
current electric aircraft and the possibil-
ity of large commercial electric aircraft in 
the future. Hybrid engines were consid-
ered as one possible solution. The study 
also iinvestigated battery technologies 
and other energy systems that support 
electric aircraft.

Andrew Tomlinson 
Supervisor:           Dr Sam Akehurst

Modelling of Wankel Engine Perfor-
mance in Commercial Piston En-
gine Software
Using existing engine performance soft-
ware to model Wankel engines removes 
the need to develop a whole new soft-
ware package and will allow engineers to 
familiarise themselves with the engine’s 
potential as a range extender for battery 
electric vehicles. This project suggests 
an algorithm that is capable of identify-
ing the dimensions of a round piston and 
flathead combustion chamber to achieve 
geometric similarity. A model for the heat 
transfer coefficient is also assessed.

Yong Harn Teo 
Supervisor:         Dr Vimal Dhokia

Portable Coolant Cleaning Device

An experiment is carried out to test the 
effectiveness of aeration and filtration 
on the microbial population in machine 
coolant. The results were then used in 
the design of a portable coolant cleaning 
device.

Alex Schneider 
Supervisor:   Dr Sabina Gheduzzi

3D printing of tissue engineering 
scaffolds with modulated porosity

This project expands upon previous work 
performed in the field of bone tissue en-
gineering by experimental analysis of 
the fluid flow characteristics through 
complex pore geometries involving the 
design, fabrication and CT analysis of 
3D printed scaffolds with modulated 
porosity. 

Alex Schneider - 3D printing of tissue engineer-
ing scaffolds with modulated porosity
- 3D Printed Bone Scaffolds with Modulated Porosity
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Jeremy Bigg 
Supervisor:         Dr Zhijing Wang

Wind turbine optimisation

Using an evolutionary algorithm, four 
generations of blades were tested un-
der various electrical loads using a novel 
rig in a wind tunnel. The objective was 
to create a blade capable of outperform-
ing the Benesh blade. At the end of the 
project four blades were found with bet-
ter performance characteristics than the 
Benesh blade.

 “.... and it has been my experience that converting a proto-
type into a product is in general more difficult than designing 

the 
prototype itself.”

G E P Constable
Head of Engineering Design, Design Council June 1973

Chiew Heng Chun 
Supervisor:      Dr Simon le Blond

Strategic plant controller for inter-
seasonal thermal borehole array 
storage

Borehole thermal energy storage (BTES) 
extracts free heat energy from air in sum-
mer while providing space cooling and 
stores it for use as space heating in the 
winter. BTES often coupled with heat 
pumps to improve the efficiency. The bore-
hole suffers heat/cold accumulation for 
a continuous operation, hence reducing 
performance of heat pump. Since BTES is 
characterized by slow thermal dynamics, 
model predictive control (MPC) is used to 
optimise the operation of BTES&#8203Abdullah El Agha 

Supervisor:     Dr Nigel Johnston

A four-port digital hydraulic control 
valve using PWM

The purpose of the project is to investi-
gate the performance characteristics of 
a switched inertance hydraulic system 
(SIHS) in a four-port configuration, oper-
ating as flow booster. The experimental 
data collected is used to validate the an-
alytical model developed for the system, 
which can then be used to represent the 
system in the future. Previously inves-
tigated three-port SIHS are then used 
as reference to make comparisons and 
comment on the differences between the 
two configurations.

Abdullah El Agha - A four-port digital hydraulic 
control valve using PWM
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Yan Huang 
Supervisor:           Dr Weijia Yuan

Wireless power transfer - a super-
conducting solution

With the application of electrical reso-
nance, a 60W/110V bulb was lighted 
with power transferred wirelessly even-
tually in this project, with the name of 
wireless power transfer (WPF).

Andrew Harrison 
Supervisor:         Dr Jon du Bois

Modelling and control of autono-
mous paramotors

Investigation into different control meth-
ods that could be used in an autopilot of 
a powered paraglider. Project includes 
the development of a simulink model of 
a remote controlled small scale and the 
simulation of altitude and position control

Ravi Khabar  
Supervisor:                   Dr Ivan Astin

Investigating the use of a wind pro-
filer to measure ionospheric radio 
signal absorption

Developing a software tool in a MATLAB 
based environment with a user-friendly 
interface to estimate cosmic noise ab-
sorption in the ionosphere using NERC 
MST radar data. Three quiet day curve 
generation methods are implemented, 
namely, the percentile, the inflection 
point, and the Lancaster University IRIS 
method, to obtain reference curves for 
subsequent attenuation estimates. The 
tool can be used to investigate the ad-
equacy of MST radars for estimating ab-
sorption and, therefore, complementing 
existing riometers.

Tom Marriott-Dodington 
Supervisor:          Dr Andrew Hillis

Active Load Control Strategies for 
the CCell Wave Energy Converter

The CCell wave energy device converts 
kinetic wave energy to electrical power 
through a mechanical paddle, a hydrau-
lic circuit and finally an electrical ma-
chine. This report investigates the vari-
ous machine architectures which could 
be used and their implementation. Dif-
ferent control methods for the electrical 
machine were investigated and simulat-
ed, demonstrating that the system could 
generate power efficiently in a variety of 
wave sea states.

Sandaru Nimalasiri
Supervisor:

Extracting customer energy signa-
ture sfrom Smart Metering data

Information on key household attributes 
such as the number of residents, em-
ployment status of inhabitants, are highly 
desirable information for energy compa-
nies to pave the way for targeted energy 
efficiency programs, products and ser-
vices. The recent introduction of Smart 
Meters in millions of European house-
holds to collect detailed individual elec-
tricity consumption data, has been a 
breakthrough in the industry. This project 
explores the feasibility of predicting house-
hold Socio-Economic features through 
its respective energy consumption data.

Theodore Rankine-Fourdraine 
Supervisor: Dr Aydin Nassehi

Optimisation of a TT Zero motor-
cycle lap using augmented reality

B0EM is a student team with intentions 
of entering the 2016 IoM TT Zero, an 
electric motorcycle race. The main limit-
ing factor of lap speed is battery capac-
ity of the motorcycle. Therefore a system 
was created to deliver feedback to the 
rider and allowing the rider to fully drain 
the battery without falling short of the fin-
ish. The system comprises of a Battery 
Management System (BMS), a lap mod-
el and an augmented reality feedback 

system.
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Ciaran Sanford 
Supervisor:       Dr Pejman Iravani

Multicopter Collaborative load carry-
ing

The aim of this project is to have multiple 
quadcopters transporting a payload from 
one point to another by sharing the weight 
between them. The quadcopter is built 
from the ground up by the student, along 
with the software and peripheral hard-
ware that guides it. The project focuses 
on quadcopter dynamics, control systems 
and group intelligence, the ideal result be-
ing a smart, adaptive system that can ef-
fectively control a small swarm of drones. Ciaran Sanford- Multicopter Collaborative load 

carrying

Lik Fong Tiong 
Supervisor:        Prof. John Taylor

Use of neural networks to analyse 
neural signals

Neuroprostheses can be controlled by 
recorded data (electroneurogram, ENG) 
extracted from nerves. Multi-electrode 
cuffs (MECs) can increase the amount 
of information obtained from neural re-
cording, especially when employed with 
a technique called velocity-selective re-
cording (VSR). The project focuses on a 
new approach to VSR by using time-de-
lay neural networks (TDNNs) to improve 
the velocity selectivity of the method.

Nhat Linh Tong
Supervisor: Dr Min Zhang

To construct a superconducting 
motor

This project looked investigated the de-
signing of a superconducting motor for 
automotive and aerospace application 
using liquid nitrogen as a fuel. My part 
of the project was to build the amamture 
coils for the motors and investigate its 
electrical properties

Deniz Tosun 
Supervisor: Dr Jos Darling 

Handling simulation

The project is mainly about developing 
a mathematical representation of a for-
mula student race car using analysis, 
techniques and a dedicated simulation 
software package, IPG CarMaker. The 
focus of the project was chosen to be 
tyre and aerodynamic modelling, how-
ever, modelling process of the whole car 
was escribed briefly and after this exer-
cise was complete, the simulation results 
were compared with the actual measure-
ments obtained from a track test of the 
real car.

Greg Wintle 
Supervisor:            Dr Alan Hunter

Team Bath Drones Marine: Naviga-
tion Sensor Fusion

The use of Autonomous Underwater 
Vehicles (AUV) is becoming widespread 
in various marine industries. One key 
area preventing thier proliferation is the 
navigation estimate during long periods 
submerged. This project investigated 
the use of GPS, inertial dead-reckoning 
and Visual Odometry as sensors for the 
Team Bath Drones Marine AUV, SULIS. 
Experimental data collected on a mobile 
rig was combined using Complementary 
Data Fusion to provide an accurate over-
all navigation estimate.
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Best Performance in a Group Business and Design Project

Victoria Sauven

Group 12 - EMPower Chairs

Francesca Poli
 Project Manager
Christopher Davidson
 Business Manager

James Acquaye Nortey-Glover
Christopher Degrauwe
Alex Keating

Daniel McCullagh -
 Project Manager

Vicente Laiseca
 Business Manager

James Barber
Vinicius Bertolini
Lucie Culliford
Barnaby Green
Priyesh Patel
Lik Fong Tiong

Autonomous Unmanned Aerial Vehicle
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Tom Pearce - Project Manager
Tim Mok - Business Manager
Tom Cureton-Fletcher
Martin Dawson
Mubarak Hassan
Baba Kakkar
Ka Hin Lau
Jia Juan Lee
Piotr Lesniak
Jon Sleeman

Greg Wintle - Project Manager
Ali Bacon - Business Manager
Phil Blackburn
Dimitrios Dionysopoulos
Abdullah El Agha
Alfie Treloar

Simon Bell 
Leonard Georgala 
Ieuan Guy
Kenta Kawaguchi
Amelia Lewis 
Andy Lightbody
Charlie Ripman
Mark Tranter
George Watson

TTP Group Aerospace Design Award (2014/15)
Blue Sky Aviation

TTP Group Mechanical Engineering Award 
(2014/15)Team Bath AUV
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Prizes - Group

Prize Sponsor and Award   Prize Winner 
 

Royal Aeronautical Society                Vipin Ajayakumar
Best Student Graduating in Aerospace Engineering  
  
Ford Motor Company                  Jake Reid
Best Student Graduating in Automotive Engineering  

IET                       James Sullivan 
Best Student Graduating in Manufacturing Engineering 

Crown Europe          Timothy Quigg
Best Student Graduating in Innovation & Engineering Design 

Frank Wallace Memorial                 Lucas Dann
Best Performance in the Language Option   

IMechE            Thomas White
Project Prize (Research Project)    

IMechE Frederic Barnes Waldron       William Skinner
Best Student Prize     

HMGCC Design                     Timothy Quigg
Best Specialist Design Project 
   
TheThornton Prize                 Katrina Reynolds
Best Materials & Bioengineering Group Student Performance  
 

Armourers and Brasiers                   William Skinner
Medal for Outstanding Project Work    

Frazer-Nash               Wojciech Wasinski
Best Student Research Project in Aerospace  
 

Department of Mechanical Engineering          William Charles
Top Formula Student Final Year Research Project 

Bryant Prize               Hannah Rose
 for Orthopaedic Biomechanical Research 

Best Final Year Project Poster 
                1st Prize      Thomas White 
              2nd Prize     Luis Rodriguez de la Oliva 
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