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Welcome to the 2017 Design and Project Exhbition

Welcome to the 2017 Design and Project Exhibi-
tion and to the Joseph Black Lecture given this 
year by one our Alumni, Mr Aslam Farikullah, 
Chief Operations Officer, GROUP Lotus plc who 
will also be receiving an Honorary Doctorate at 
the Exhibition from the University.
This booklet contains the details of 29 Group 
Business and Design Projects (GBDP) under-
taken by third year students from all our degree 
programmes. This includes GBDP of students 
undertaking our joint Integrated Mechanical 
and Electrical (IMEE) degree programme with 
the Department of Electronic and Electrical 
Engineering.  In addition this booklet contains 
descriptions of 210 Final Year Research Projects 
and 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 oppor-
tunity to integrate all of the taught elements of our 
degree programmes into major project activities. 
The level of achievement demonstrated by our 
students in these projects is testament to both 
the quality of our students and their skills and 
understanding of the broad practical and theo-
retical elements of our engineering curriculum. 
Major flagship activities are our teams who en-
ter projects in competitive events. Once again 
Team Bath Racing (TBR) will be launching their 
TBR17 car during the exhibition. The TBR team 
at Bath is placed 5th out of around 625 teams in 
the world and is some 60 places above the next 
best placed UK University team. This year we 
will also see the launch of a Formula Electric car 
carried out by teams from the Departments 
of Mechanical and Electronic and Electrical 
Engineering. Both teams will be entered in 
competitive events including the IMechE 
Formula Student event at Silverstone and the 
TBR17 team will also compete in events in 
Germany and Czechia. Once again a team from 
the Departments of Mechanical and Electronic 
and Electrical Engineering will be entering 
a new electric motorcycle TT Zero Bike and will 
actually be competing during this Design Exhi-
bition in the Isle of Man TT event. Likewise our 
Green Bath Racing Team will defend their 2016 
UK fuel economy title of 1316 miles per gallon in 
the Shell Eco Marathon that takes place at the 
Olympic Park in London following the exhibition.
In June, Team Bath Drones will be entering the 
annual IMechE UAS Challenge. This year’s team 
of Aerospace, Mechanical and IMEE students 

have eschewed conservative designs in favour 
of an ambitious flying wing configuration: an in-
novative design optimised for efficiency and 
range that will autonomously complete a pre-
planned flight from wheels-up to touch-down, 
including payload drops and reconnaissance. 
Their early efforts mean they are well prepared 
for Bath’s third foray in this exciting competition. 
There is also a new competition team: Team 
Bath Drones Marine. This group of Mechanical 
and Electrical engineering students are creating 
an autonomous submarine for entry into the 
European Robotics League for autonomous 
disaster response. The Human Powered Under-
water Submarine Team BURST will be compet-
ing in the 14th International Submarine Races 
in Maryland, USA. The team will be racing their 
modified submarine Menerva Mk 2 in the single-
pilot propeller class and are hoping to break their 
speed record of 4.2 knots this June.
All of these teams get a limited start up budget 
from the University but raise a much more 
substantial sponsorship from industry and it is 
testament to their enterprise and entrepreneurial 
skills in pitching for this sponsorship. 
Of course, key to the success of our students is 
the dedication and commitment of 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 tremendous 
support of all staff involved for their contribution 
to the success of these core academic project 
activities.
We are delighted to welcome Aslam Farikullah 
one of our past graduates in Mechanical 
Engineering to deliver the Joseph Black lecture:
“The Business and Economics of Design Engi-
neering:  Ideas to Production”

Professor Tony Miles
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Joseph Black Keynote Speech

The Business and Economics of Design Engineering:  Ideas to Production
At the heart of every modern society is Mobility - the transportation of humans and goods. As such, 
people have always sought better, more efficient ways to travel from A to B and it is here where 
Design Engineering has had a massive impact on the global economy. Vehicles such as cars, 
trains, ships and aeroplanes all began with numerous ideas and required Design Engineering in 
order to conceptualise what needs to be created. Attention to detail at the micron level is absolutely 
necessary during the development and production stages in order to realise what was initially envis-
aged. All of these forms of transport need to be safe, functional, reliable and durable in order to be 
accepted by the public.

The world we live in requires the establishment of a corporation, or company, in order to manage 
and motivate individuals who will design, develop and manufacture the products we need. This 
brings about competition amongst companies. It is through this competition, continuous demand 
by legislators and end customers that we create an optimal environment to produce consistently 
better quality products, whilst at the same time striving to achieve profitability. Companies like this 
unknowingly ignite the laws of Economics. This raises very important challenges and therefore 
opportunities for every company and as such provides a platform with which they are able to 
produce the products we demand for a functioning society.

Lotus Cars Limited is a British company that manufactures sports cars at its headquarters in Hethel, 
England. Known for engineering precision and lightweight vehicles, Lotus is at the forefront of the 
automotive industry. Lotus is also a global automotive engineering consultancy business, specialising 
in vehicle dynamics, powertrain performance efficiency and lightweight architecture.

Aslam Farikullah is the Chief Operating Officer of Group Lotus plc, 
a position he has held since June 2012. Prior to taking up the role 
at Group Lotus, he was Head of Vehicle Manufacturing Projects for 
the whole of the DRB-HICOM Group, responsible for the introduc-
tion of new models.
Aslam Farikullah graduated from University of Bath, England with 
a Bachelor of Science (Honours) in Engineering from the School of 
Mechanical Engineering.  
He started his career as Assistant Lecturer in the Mechanical 
Engineering Department of the University of Technology in 
Malaysia then joined the corporate world with an aircraft engineering 
company where he started as Quality Engineer in 1986.  In 1989, 
he joined Associated Engineering Group (a tier one automotive in-
dustry supplier) as an Engine Project Engineer.  Aslam Farikullah 
then joined Denso Marston, part of the Denso Group in 1991, as a Product Engineer, and 
became part of its global business growth team for EU and North America. Specialising in 
aluminium and high tech, high temperature composite materials, he is known for his technical 
leadership, application and commercialisation engineering, including all aspects of product 
design, engineering simulation, productionisation and quality.
He joined DRB-HICOM in 2007 as Chief Operating Officer of HICOM Automotive, and was 
also Head of Quality and Improvement for the whole Automotive Group. In this period he 
improved production efficiencies within key contract manufacturing clients. In 2009, he 
became Head of Manufacturing and Engineering for the Automotive Group, a role which 
included automotive manufacturing, sub-assembly manufacturing, Body-in-White. In 2010, 
he became Head of Vehicle Manufacturing Projects which included preparing clients’ prod-
ucts for production and the subsequent commercialisation of these products for sale.

Aslam is married and has three children
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MEng Group Business & Design Projects

MEng Group Business and Design 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 students 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 classification.  The project topic themes are divided 
into Aerospace, Automotive, Mechanical 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 develop-
ment and implementation after the units have finished.  All projects incorporate 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 profes-
sional, technical, and commercial 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.

2017 has seen the largest ever class of undergraduates complete the Mechanical GBDP 
courses: 167 students, divided into 22 groups covering a very wide range of project topics.  
67 students have been dedicated to developing vehicle designs for numerous student com-
petitions in 2018 ranging from the world-renowned Formula Student automotive competition, 
organised by the Institution of Mechanical Engineers, to the Isle of Man TT Zero electric 
motorcycle races.  This exposes the students to the realities of design, manufacture, test and 
real competition against other student race teams from the UK and overseas.

Every group develops vital professional engineering skills that will prove invaluable in future 
employment.  These skills range from team-working to marketing and communications.  The 
Design Exhibition plays an important role in the assessment of these skills, because the 
displays are judged by a panel of external assessors who also conduct in-depth technical 
reviews with every group.  Students are encouraged to use physical and digital prototyping 
throughout the course to refine and improve their concepts, and some will be on display.  

The Department is very grateful to the Craton Prototype Fund, set up by the Alumni Relations 
Team back in 2015 to provide funding for every group to explore the learning benefits of 
prototyping.
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MEng Group Business and Design Projects- Group 1

 

Group 01 - Staircase Transport for 
Stretcher Borne Patients 

Supervisor: Professor Tony Miles 

The Design Team 

Danny McCree – Project 
Manager/Marketing Executive 

Sonia Suen – Business Manager 

Ben Parkes – Operations Executive 

David Evans – Sales Executive 

Andrea Abba – Finance Executive 

Johan Faizul – Product Executive 

 

 

 

Paramedics are frequently required 
to transport patients down narrow 
staircases in buildings without lifts. 

Currently this is performed 
manually, with a high injury rate. 

The Staircase Transport for 
Stretcher Borne Patients system 

makes staircases easier to navigate, 
and is safer for the operator and the 

patient. 
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MEng Group Business and Design Projects - Group 2

 

OFFSHORE WIND TURBINE 
EXCHANGE  

GROUP 2 

THE BRIEF 
“DESIGN AN EXCHANGE 

SYSTEM FOR OFFSHORE WIND 
TURBINE COMPONENTS, 

ALLOWING FOR THE 
REPAIR/REPLACEMENT OF 
DEFECTIVE OR DAMAGED 

COMPONENTS.”  
 

THE SOLUTION 
LIFT CAPACITY: 100T 

OPERATION TIME: ~6 HOURS 
WEIGHT: ~70T 

 

VALUE PROPOSITION 
FOR AN OFFSHORE WIND 

FARM OPERATOR THAT WANTS 
TO QUICKLY AND SAFELY 

REPLACE TURBINE 
COMPONENTS, OUR WINCHING 

PLATFORM CRANE IS 
INCLUDED AS PART OF A 

SHORE-TO-SHORE SERVICE 
WHICH REMOVES THE OLD 

COMPONENTS AND INSTALLS 
THE NEW. 

THE SERVICE OFFERED IS 
ABLE TO OPERATE AT ANY SEA 

DEPTH. THE CLEVER DESIGN 
ENABLES ATTACHMENT TO 

THE WIND TURBINE ENSURING 
THE OPERATION IS MUTUALLY 
EXCLUSIVE OF VARIABLE SEA 

CONDITIONS. 
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MEng Group Business and Design Projects - Group 3

Dyson V8 Testing Machine 
Group 03 

       
 THE BRIEF 

 
The V8 Cordless vacuum has a new 
bin emptying mechanism. Ahead of 
product release a test rig must be 
designed to conduct validation testing 
on this mechanism. 
 
The rig must realistically simulate the 
bin emptying process, measure the 
vertical pull force required and record 
how this changes over the product 
lifetime.  
 
An automated test report will present 
the key data recorded in the testing. 
 
Acting as Dyson’s Research, Design, 
and Development department. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________ 
Jack Spicer - PM/Integration 
Ben Mitchell - Lid Closing  
James Lawton Smith - Handle Grip 
Dr Chris Bannister - Supervisor  

THE MACHINE 
 
Each vacuum will undergo a typical 
lifetime of use. 
 
Measures the forces required to: 
- Lift and close the cyclone 

mechanism. 
- Close the bin lid. 
- Hold the vacuum in place. 
 
Representative operation: 
- Dust will be circulated through 

the vacuum during testing. 
- The bin will be struck to remove 

any stagnant dust. 
 
Additional use: batch quality control 
at production line in Malaysia. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________ 

Tom Farrant - BM/Bin Agitation 
Jordan Bullen - Cyclone Release  
Bahrul Ridhuan - Dust Resupply  

Dr Dirk Schaefer - Assessor 
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MEng Group Business and Design Projects- Group 4

 

 

Supervisor: Vimal Dhokia 

Assessor: Andrew Cookson 

Joseph Ashman - Project 
Project & Product Manager 

João Oliveira - Business 
 

Divy Joshi - Marketing 
Marketing Manager 

Fergus Diplock - Ops 
Operations Manager 

David Race – Sales 
Sales Manager 

Decreases 
manual 
labour 

 

Decrease time 
taken to clean 
components & SLM 
Machine downtime 

 

Allows for 
increased 
automation 

 

Compatible with 
50% of the SLM 
market machines 

 

Come to our booth to find out more! 
 

The Challenge: Design a machine that can be used in conjunction with a 
powder bed SLM machine for the removal and reclamation of powder 
The Solution: A fully automated reverse kinematic cleaning process 

PRS 1.0 
Powder Removal 
System 1.0 
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MEng Group Business and Design Projects - Group 5
 

  
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O. Green (PM), T. Holmes (BM), P. Alalibo, J. Harris, W. Pile, T. Trant 
Elies Dekoninck (Supervisor), Richard Task (Assessor) 

To enable textile research and 
development at the University of Bath, a 
knitting machine has been designed and 
built. This machine is table mounted and 
has a v-bed configuration. It allows the user 
to create a 1-by-1 ribbed structure. It also 
has the ability to inlay fibres. 

 

Exoknit has developed the revolutionary 
Knitted Orthopaedic Wrist Cast (The KWC). 
This cast utilises a plain double jersey knit 
of cotton. Pre-impregnated UV epoxy glass 
fibres are in-laid between the jerseys of the 
knit. UV epoxy fibres can cure on demand 
to UV light. 

Waterproof Breathable 

Lightweight 

Quick process 

The KWC  

Knitting Machine for 
textile research 
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MEng Group Business and Design Projects - Group 6

     

 

Design of Powered 

  

  Exoskeleton 
 

  
 
Clients: 

   

  Rehabilitation Clinics  Financials:  
   Physiotherapists   Sales Price   £60,000  
   Nurses   Profit Per Unit   £30,000  
   Patients       
    Predicted Annual Sales (Units)  
 Features:    1st Year 10  
  Variable Assistance 0-100%  5th Year 120  
  Bodyweight Support  

Battery Powered 
0-40% 
 

  

      
 Benefits:    
  Physios & Nurses    
   Increased Productivity   
   Reduced Physical Strain    
  Patient Recovery    
   Indoor & Outdoor    
   Faster 

 
   

The Team:      
 Project & 

Finance Business 
Andrew Carter  
Doğu Zaifoğlu 

 Operations Hashim Tajul 
 Product James Smith 
 Sales Mandy Chong 
           Marketing           Michael Edwardes 
  

Supervisor: 
  

Assessor:   
 

  Dr Min Pan      Prof. Andrew Plummer  
     



15

MEng Group Business and Design Projects - Group 7 
 

McMurtry Automotive High 
Performance Battery Pack 

Team Members: Amy Kirtley (PM), Tom Rose (BM), Declan Hunt, 
Seb Brice, Everest Ekong, Will Hall 

Supervisor: Dr Charles Courtney            Assessor: Dr Alborz Shokrani 
 

The M20K is a high-performance battery pack designed to be integrated 
into the McMurtry Automotive kitcar. The pack is aimed at the 
environmentally conscious motor enthusiast, offering a high power to 
weight ratio and acceleration capability that exceeds that of a typical 
kitcar combustion engine. 
 
 

PACK VOLTAGE 
400V 

  

WEIGHT 
170Kg 

PACK CAPACITY 

20kWh 
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MEng Group Business and Design Projects - Group 8

Anthropometric  
Testing Machine

Who are we?
Kristian 

Santheep 
Ihsan 
Matt 

Edward 
Kieran

NEDYALKOV PM 
SRITHARAN BM 
ABDULLAH 
VINEY 
HUGHES 
LEICESTER

Dr. Chris BANNISTER
Supervisor Assessor

Dr. Dirk SCHAEFER

Our latest project, the DVATM, saw the de-
velopment of a test rig for the Dyson V6 vac-
uum cleaner. By utilizing some of the latest 
technologies, including motion tracking and 
thermal imaging, we were able to accurate-
ly model and automate the way the consumer 
would use the vacuum at home. This allows 
us to monitor a number of performance char-
acteristics through the product’s actual work 
cycle.

What we do?

AMTRAC provides bespoke solutions for 
testing household appliances in a simulated 
realistic environment.

Motor Temperatures

Brush Bar Speed

Applied Force and  
Motor Speed

Impact force

Accurate User Motion
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MEng Group Business and Design Projects - Group 9 

 

Our Project 

Our aim is to improve current 
hydrogen vehicle refuelling 
process. Instead of refilling the 
tank we suggest to simply swap an 
empty tank for a full one using our 
automated swap stations. 

Benefits: 
 Faster than current refuelling 

process 
 Fully automated 
 Higher capacity of cars 

refuelled per day 
 Lower energy consumption 
 Cheaper mechanism 

 

Product 

Comprised of a tank assembly to 
be integrated into vehicle design 
and a swap mechanism to be 
installed in a hydrogen refuelling 
station. 

Design breakdown: 
 Tank and pipe connections 
 Tank support plate 
 Swap mechanism 
 Tank supply and removal 

system 
 External system plate with 

vehicle positioning 
mechanism 

 Swap mechanism cover  
door 

 
System specifications 

 One-off cost : £47,000 
 Swapping time: 180s 
 Designed lifetime: 15 years 
 Powered by electricity 

Operating Sequence 

1. Vehicle positioned in place 
using scissor lifts. 

2. Swap system aligned and 
positioned. 

3. Nutrunners engaged. 
4. Tank assembly removed from 

underneath the vehicle. 
5. Empty tank lowered and 

exchanged for a full one. 
6. Full tank mounted in the 

vehicle. 
7. Swap system contracted and 

vehicle lowered.  
 
HYDROSWITCH – A BETTER 

REFUELLING METHOD! 
 

Supervisor: Dr Colin Copeland 
 

Harry Taylor Samson Wong Theo Mandel
 Dominic Box Ieva Diksaityte 
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MEng Group Business and Design Projects - Group 10

Autonomous                   Group-10 
Motorcycle 
Taxi 
Group Design and Business Project 
Supervisors: Jens Roesner, Andy Hillis 

95% of the vehicles on the roads of Vietnam are motorcycles, and with over 8 
million motorcycles in Ho Chi Minh City alone, it has become the go to choice 
for transport in populated cities. This induced chaos has however provided 
many problems for Vietnam, that if not addressed will continue to deteriorate 
the living conditions of the country. 

200+ 
Air Quality 

Index 

+ 170 
Tonnes of 
CO2 per 

year 

$20 Million  
a year  

on air quality 
health costs 

(Hanoi) 

Project Manager: Pamela Ali       
(System Integration and HUD) 
Business Manager: Joni Samuels 
(Stability and control) 
Product Manager: Ben Thorn   
(Steering system) 

Operations Manager: Robert Leighton 
(Wheels and brakes) 
Finance Manager: Amirul Asyraf Roslan 
(Chassis and Sensors) 
Sales Manager: WeiSian Tung    
(Battery and motor)  

10’000 fatal 
accident per 

year (Vietnam) 
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MEng Group Business and Design Projects - Group 11 
 

Brief: To design a Robotic Hip Implant 

Insertion System to carry out: 

 Optimal assembly of implant 
 Cleaning and drying of taper 
 Separation of failed implants 
 Assessment of the taper surface 
 Resurfacing of the taper interface 

 
Group 11 

Femoral Implant Replacement Assistant 

Challenges: 

 Sterile surgical field 
 Suitable for medical 

environment 
 Weight of instrument 
 Keep Costs Low 

FIRA 

Team Members: 
S Burgess: Support Structure F Barbaccia: Cleaning Module 

N Khan: Impactor Module A Mill: Inspection Module 

R Cheatle: Separation Module M Moiz: Resurfacing Module 

Supervisor: Prof. Richie Gill 

Solution: 
Interchangeable modules to 

perform each function on a 

passive positioning arm 
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MEng Group Business and Design Projects - Group 12

  

 
 
 
 
 
 
  

OFFSHORE TURBINE EXCHANGE SYSTEM 

 

 

The offshore wind turbine operations and maintenance industry will be worth £2bn by 2025 
 

Rafaella Antoniou – Project Manager 
Sotirios Stamatiadis – Business Manager / Crane Rotation Design 

Gulsen Ozyukselen – Component Holding Design 
Lewis Edmunton – Crane Design 
Edward Kiddle – Crane Design 

Thinesh Sriravichandran – CSP Design 

 

THE PRODUCT 
The OTEX system exchanges faulty gearboxes and 
generators of offshore wind turbines within 5 days. 
It consists of a crane and base assembled within the 
turbine’s nacelle. 

*vs current solutions 
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MEng Group Business and Design Projects - Group 13    

TRI-AXIAL MOTION  
VIA ACTUATOR SYSTEM 

SUPERVISOR: Prof. Linda Newnes  |  ASSESSOR: Prof. Tony Miles 

`` 

NIA 
SIMPSON 

KARTHIK 
RAVINTHREN 

LUKE 
DUDLEY 

EDWARD 
IBUDE 

JAMES 
TREVITHICK 

HUSSEIN 
DAKROURY 

PM &  
MARKETING 

BUSINESS 
MANAGER 

SALES PRODUCT-
SERVICE 

OPERATIONS FINANCE 

THE BRIEF 
To help Professor Noel Fitzpatrick – The Supervet – actualise his 
revolutionary dream operating theatre. Tasked with developing a 

semiautonomous device with a real-time visual recognition system, to 
improve the effectiveness and workflow of his small animal surgeries. 

VETERINARY SUPER 
OPERATING TABLE 
(VSOT) 

THE CONSULTANCY 
Formed by six talented 
graduates, our start-up 

develops bespoke modern 
veterinary operating 
theatre equipment to 
address work-related 

       musculoskeletal  
disorders in 
surgical staff 

THE ‘VSOT’ 
A ceiling-mounted, 

ergonomic operating table 
that uses skeletal tracking 
and voice commands to 
automatically adjust the 

robotic table to the optimal 
height for the surgeon and 

operation type  
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MEng Group Business and Design Projects- Group 14

 
GROUP 14  

LAUNCH AND RECOVERY SYSTEM FOR 
UNDERWATER CRIME SCENE 
INVESTIGATION ROBOT 
 
The Metropolitan Police 

DANNY 
FISHER 

CONNOR 
McGOLDRICK DANIEL 

GHADIMI 
BM 

JONATHAN 
POFFLEY 
PM 

WILL 
GERMANY 

NAING 
HTUT 

The Team 

Project Brief 

THE FINAL DESIGN SUPERVISOR:   DR. ALAN HUNTER 
ASSESSOR:       DR. ROGER NGWOMPO 

Design a system for launching and recovering an 
unmanned surface vehicle (USV) used by the 
Metropolitan Police during underwater crime scene 
investigations. The USV must be transferred from 
land and deployed carefully onto the water; upon 
completion of its mission, it must be recovered.  
 
The system must be sufficiently small to fit into the 
boot of a Mitsubishi Shogun alongside the USV. It 
must also be capable of functioning over the wide 
variety of adverse terrain conditions. 
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 Problem Statement:  
Globam set out to find a portable 
and affordable means of adding 
value to bamboo. 

 Mission Statement  
Globam’s mission is to become 
the leader in providing affordable 
bamboo processing machinery to 
developing countries. 

- Cutter Module  

- Splitter Module  

- Trimming Module  

- Lamination Module  

- Packaging Module  
 

 Pioneer Range 

 Pioneer Layout 

 Product Description  
Globam’s Pioneer system is a modular bamboo processing facility that 
enables plantation owners to produce high quality bamboo planks. The 
system consists of two core machines, the first cuts and splits the 
bamboo into raw strips and the second mills each strip into a uniform, 
rectangular plank. 

Tim Arthur (PM)  
Jing Liu 

Alex Brown 
Chris Egan 

Laurie Valori (BM) 
Dan Green 

Supervisor:  Dr S Gheduzzi   University of Bath 

Company Registration Number: 10694534 
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Background 
To design a robot that is able to maneuver inside of, and visually inspect the 

interior surface of the intake and exhaust ducts of embedded engine systems 
to allow their condition to be assessed. 

 

The Team 
 

Alex Gibbon – Project Manager 
Max, Kwing Hei Li – Drive Mechanism Engineer 
Zafirah Borhanudin – Control Systems Designer 

Moris Moysis – Position Sensing System Engineer 
Theodore Roberts – Robotic Arm Designer 

 
Supervisor:  Dr Nicola Bailey 

Specifications 
 
 

Automated  Highly durable User friendly 
Extremely efficient inspections  Precise positioning 

Accurately measure 
small defects 

Operate in harsh 
environments 

Wide range of 
sizes 

Location 
identification 

Move through lubricated 
surface and gaps 
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We were tasked with the redesign of 
Designability’s current Wizzybug. The 
Wizzybug is a powered mobility chair 
design for children ages 14 months to 5 
years with neuromuscular disabilities. 
The Wizzybug gives children much 
needed independence at an early age. 

New features for the Wizzybug 2 
include the ability for the child to adjust 
the height of the seat, allowing them to 
integrate more with their peers and 
engage in activities. This utilises a 

parallel bar mechanism attached to the 
seat. 

As well as height adjustment, new 
additions include increasing the top 
speed and range of the Wizzybug. These 
were part of the initial brief and were 
emphasised as areas of improvement in 
our survey to current Wizzybug families. 

The shape of the body has also been 
made more fun and toy-like, to make it 
appeal more to the children, and see the 
Wizzybug as a friend who wants to help 
them rather than a medical device 

To help make the chair more 
manageable for the parents, the seat 
mechanisms have been made easier to 
adjust, both for set up and as the child 
grows. This also ensure the seat is 
comfortable for children throughout the 
target age range. 

The project also included a distribution 
strategy, expanding the availability of 
the Wizzybug outside of the UK, to help 
more children who could benefit from 
it. 

 

Wizzybug 2.0 
Group 17 
Supervisor: Dr Tim Adlam   Assessor: Prof Gareth Jones 

Team: 
R. Beale (PM)  V. Whiting  C. Thorne 
P. Armour (BM)  W. Tam   C. Patteson 
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Establish a recognised, competitive 
and sustainable student race team. 
We have three ambitious aims for 
our design. To achieve a 110mph 
average lap speed during the Isle of 
Man TTZero race. To have the 
fastest average lap time of all 
University and amateur entries to 
the TTZero and to score three 
podium finishes in the MotoE race 
series.  

  

  

 

THE AIM 

THE COMPETITIONS 
MotoE: These races see electric 
motorcycles compete against each 
other across Europe at prestigious 
race circuits including Assen, in the 
Netherlands. This series sees            
the University of Bath represented 
internationally, showcasing the 
talent and capability of its young 
engineers. 

  OUR TEAM 

285KG 

Eoin Sharkey – PM 
Harry Bedford 
Will Shelley 
Adam Cooke 
Alex Kelly 
Matt Stedman 
Philbert So 
 
PROJECT SUPERVISOR 
Gareth Jones  
 

Hannah Crewe – BM 
Harry Shakeshaft 

Will Osborn 
Jake Mallon 

Alex Terry 
Joe Lawrie 

Jack Blount 
 

PROJECT ASSESSOR 
Peter Wilson 

 

Isle of Man TTZero: the Snaefell 
Mountain course (see left) is the 
most dangerous circuit in the world: 
37.7 miles, 200+ corners and 422m 
elevation change. The track is run on 
public roads leaving no margin for 
error between farm walls and town 
halls which line the course. 
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2018/19  
 ‘Ceto’ 

“To design and plan the manufacture of a 
competitive, consistent, safe and financially 
self-sustaining Human-Powered submarine, 

serving as a platform for future BURST 
success.” 
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 Bath University Racing 
Submarine Team 

The Races 
The ISR consists of a straight-line 
sprint, before a hairpin bend and 
return run through a 4-pole slalom 

 

The Team 
Kevin Mountford – Project Manager 

Mark Barradell – Safety & Ergonomics 
Tom Deaney – Propulsion 

George McLean – Hull 
Dafydd Herbert – Control systems 

John Johnson – Electronics 
Pierre Delmotte – Drivetrain 

 

The Sub – ‘Ceto’ 
Contra rotating direct drive  

 Speed 7.4 kts (3.8ms-1) 
 Thrust 105N 
 Dry mass 58kg 
 Pilot range 5ft 7 – 6ft 

Prof. Gary Lock – Supervisor 
Prof. Michele Meo – Assessor  

 

Key Projects 
Hull Forming   -   Propulsion Development   -   Fly-by-Wire Navigation 

    Variable Pitch Propellers   -   Pneumatic Safety Circuit    
Driveline Efficiency 

Each year, BURST designs, builds, tests and races a 
human powered submarine at the International 

Submarine Races (ISR) 
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AerodynAmics chAssis PowertrAin Vehicle dynAmics

Henry Fidler Martins ZalMans artHur CHapMan andrew Curtis

Andreas Demetriades Sohail Khan Rokas Garuolis Dan Clark
Nicolas Louca Rob Parish Elliot Land Chao Li
Ryan Oldam Gus Wilkie Jack Liber William Line
Ben Ware Jonathan Mortimore Evan Lockwood

Martin Pitt Tom McPherson
Alex Thomas (BM) Freddie Nguyen

Ryan Tomkins

Cameron Webb

projeCt Manager: niCk upjoHn

Formula Student is an international de-
sign competition, where students com-
pete to design, build, test, and race single 
seat racing cars for the amateur weekend 
racer. Team Bath Racing has retained its 
position as the top UK team, and has 
reached 5th place in the world rankings.

TBR18 is a team of 26 students, from Me-
chanical, Mechanical with Automotive, 
and Integrated Mechanical and Electrical 
Engineering. Through the course of this 
semester, the team has designed a car to 
compete at Formula Student UK in the 
Class 2 event.

TBR18 has worked to a design philosophy 
of optimising for transient performance, 
to maximise acceleration, braking and 
cornering. This philosophy has been the 
basis of all of the teams decisions. 

key speCiFiCation points:
Top Speed: 115km/h
Weight: 180kg
Centre of Gravity Height: 311mm
Front:Rear Weight Distribution: 47:53
Chassis Torsional Stiffness: 1800Nm/deg

Engine: 
• 690cc Single Cylinder, Turbocharged, E85
• Power: 61kW (82bhp) @8500rpm
• Torque: 80Nm @5000rpm

Aerodynamics Package:
• Front wing, rear wing, floor and side-wings
• 900N downforce @ 80km/h

teaM BatH raCing 2018
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An aerodynamics package was designed 
with a floor-centric design philosophy, tar-
geting the floor as it is the most efficient 
method of downforce generation. Exten-
sive computational fluid dynamics (CFD) 
analysis has been carried out to determine 
the most efficient methods to generate 
downforce. Side-wings have been imple-
mented as the drag they produce creating 
downforce is negated by the reduction of 
rear tyre wake.

A chassis torsional stiffness of 1800Nm/de-
gree was targeted, after analysis found this 
to be the optimal requirement. The chassis 
consists of a front carbon monocoque, 
mated to a rear composite tube space-
frame, joined with additive manufactured 
titanium joints.

The team has taken the opportunity to up-
size its engine in line with the latest rules, 
and as such the powertrain is based around 
the KTM 690 LC4 engine. Modifications 
range from internals to turbocharging and 
running on E85 fuel.

tHe Car

supervisors: dr k. roBinson & dr g. w. owen
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Team Bath Racing Electric 2018 

Group P02 

Supervisor: Joe Flynn 

James 
Raikes (PM) 
Back plate 

Upright 

The 
Team 

Dan 
Palmer 
Chassis 

Anton 
Flodström 
Cooling 

Laura 
Clark 

Drivetrain 
Upright 

Sam Hoskyns- 
Abrahall 

Chassis 

Ambarish 
Satheesh 
Brakes 

Stuart 
Boyd (BM) 
Uprights 

James 
Spalding 

Suspension 

Donny 
Hyon 

Steering 

Rory   
Gold 

Suspension 

Jake 
Clapp 

Gearbox 

TBRe18 aims to build a 
competitive and reliable 
FSAE electric car. It will be 
comprehensively engineered 
with a progressive design to 
allow further technological 
innovations in the future. A 
dual motor set up has been 
implemented using bespoke 
planetary gearboxes. This 
powertrain arrangement 
allows for torque 
vectoring. Combined with an 
optimised space frame 
chassis, this will result in a 
competitive overall product.    

The mission statement of 
the team is “To provide 
University of Bath 
engineers a practical 
opportunity to showcase 
their talent on a global 
platform.” This will be 
realised through the 
production of the car, 
using both University and 
corporate funding. TBRe18 
aims to attract the team 
sponsors required to 
become one of the top 
European Formula Student 
teams. 

The Business The Car 

 



33

MEng Group Business and Design Projects - Competition Group

 

 

Dual Emrax 
Drivetrain 

Torque 
Vectoring 

10” 
Wheels 

Space Frame 
Chassis 

Double 
Wishbone 

Suspension 

Hybrid 
Cooling 

Glass Fibre 
Bodywork 
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Shell Eco-marathon 
Vehicle 
www.greenbathracing.com 

What is the Shell Eco-marathon? 

The Shell Eco-marathon is a unique 

competition which challenges 

students from around the world to 

design and build ultra-energy 

efficient vehicles which compete to 

achieve maximum fuel economy. 

Who are Green Bath Racing? 
 

Green Bath Racing are a 

competition team based at the 

University of Bath who will 

compete at the 2018 Shell    Eco-

marathon with the aim of attaining 

a top 5 position in the European 

standings.  

The Team 
Tom Sarstedt - PM 

Andy Butler 
Dan Bowen 

George Auger 
Joe Dunne 

Matt Davis 
Nick Yapp 

Seb Habgood - BM 
Tham Joon Chin 

Supervisors 
Mr Andrew Green Dr Jos Darling 

FUEL ECONOMY 
4000 MPG 

WEIGHT 
38 KGS 

POWER 
0.8 HP 

SINGLE CYLINDER 
PETROL 

CHASSIS 
CARBON FIBRE 

FUEL TANK 
30 ml 
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MEng Group Design and Business 
Aerospace Projects

Sponsors
Airbus UK
Royal Mail

University of Bath Alumni Fund

Supervisors
Industry

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

Academic

 Dr R Butler  Dr J du Bois  Dr M Carley
 Dr D Cleaver  Dr F Ciampa  Prof. I Gursul 
 Dr P Iravani  Dr D Johnston Prof. N Mitchell
 Prof. S Newman Dr A T Rhead  Dr C Sangan   
 Dr Z Wang  Dr M Wilson
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Team Members:
Lewis Barge – Project Manager Jacob Fisher – Business Manager 
Yin Yu Fong Hoi Wah Chan Chan
Ong Chun Kiat Omar Elsweify
Ray Azman Bin Solomon Hung
Supervisor: Dr Mike Wilson

The Challenge
To design a clean sheet design
aircraft that is optimised for
Maritime Patrol operations.
Most Maritime Patrol Aircraft
are developed from existing
commercial aircraft, such as the
P-8 Poseidon from Boeing 737.

Osprey vs P-8
• MTOW: 36% reduction
• Fuel burn: 37% reduction
• Cruise Speed: 4% increase
• DOC reduction of 11% 
• Selling Price: USD $145 

Million vs USD $160 Million

Key Design Drivers
Minimum Operating Cost
• Low fuel burn
• Low investment and 

maintenance costs
High operational functionality
• Meet aircraft performance 

criteria

Performance Data
MTOW: 57 tonnes
Wing span: 29.6m
Max Cruise Range: 4725nm
Cruise Speed: 460 knots
Deployable Stores: 9000kg

Aerospace Group Business & 
Design Project: 

Maritime Patrol Aircraft Group 1
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OVERVIEW

Design a clean sheet aircraft 
capable of general maritime 
patrol, Search & Rescue and 

Anti-Submarine/Ship Warfare 
duties.

2016/17 AEROSPACE GROUP BUSINESS & DESIGN PROJECT
TEAM MPA2

Project Manager _ Pan Yu
Technical Integrator _ Mohamad Hizami

Structures _ Edvinas Zavackas
Tail Structure _ Fung Hou Him

Aerodynamics _ Rejoys Thomas
Performance & Propulsion _ Kwan Ngai Li

Stability & Control _ Mohamad Hizami & Rejoys Thomas
Landing Gear & Fuel System _ Carrie Tay

KEY FIGURES

MTOW _ 58 tonnes
Max Cruise Range _ 4,500 nm

Mach Number _ 0.82 
Wing Span _ 33 m
Payload _ 9 tonnes

KEY DESIGN 
DRIVERS

- Minimum operating cost 
 Low fuel burn
 Low investment & 

maintenance costs
- High operational 

functionality

DI   ERGENT
A E R O S P A C E
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Chris Bauer – BM 
Harriet Gamble 

Connor Reid-Jones 
Matthew Dingsdale 

Assessor: Mike Wilson 

Richard Morfoot – PM 
Glen Atherton 

Jake Spicer 
Michael Dobson 

Supervisor: Michael Carley 

The cost-effective pilot trainer 

38.9 kWh Capacity 

Basic Pilot Trainer 

145min Max Endurance 

80 knots Cruise Speed 

300m Grass Strip Take-off 

735kg Max Take-off Weight 

ZEUS Electric Light 
Aircraft 

Over 500,000 new commercial pilots will be needed by 2036, requiring 
2,300 training aircraft. 

Low Cost     •     Low Emission     •     High Innovation     •     Future Proof 
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A fully autonomous UAS 
(Unmanned Aircraft System) 
has been designed as specified 
by Royal Mail, to deliver post 
to isolated communities in the 
Scottish Islands. 

A 4 kg prototype has been 
developed to be built and 
entered into the IMechE UAS 
competition in the summer 
of 2018. The aircraft will 
complete missions such as 
target recognition, 7 km 
endurance, and 3 kg payload 
deployment, while acting 
autonomously from take-off 
to landing. 

Along with the prototype, a 
scaled design has been 
proposed for Royal Mail. This 
design has a 25 km range, 
increased sensing capability, 
collision avoidance system, 
and a secure ground station 
providing automated cargo 
handling. 

 

Ben Brimacombe PM,  
Stability & Control 

Tyson Chin BM,  
Collision Avoidance 

Will Thompson Marketing,  
 Ground Station 

Ankith Patel Costing, 
Propulsion 

Ed Handford Aftermarket,  
 Communications 

Ryan Wheeler Manufacturing,  
Mission Control 

Theo Morris Sponsorship 
Structures 

Jamie Hunter Flight Ops,  
Aerodynamics 

Rob Worley Airworthiness,  
Autopilot 

Supervisors: 
Dr David Cleaver 
Dr Pejman Iravani 
Dr Jon du Bois 
 

 

 

 

 

 

Aerospace Group Business 
and Design Project 

Unmanned Aircraft System 
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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 Project students and companies are:

Philippa Bliss  Atkins 
Dr Andy Rhead
How to guide for F&DT analysis of lattice 
AM structures 

The main aim of the project is to design a pro-
cess to aid design engineers in developing 
parts for manufacture using lattice additive 
manufacturing for aerospace applications.

Thomas Brewer Exception
Mr Martin Ould 
New product introduction process 

Assessment of existing company innovation 
processes and the potential of new approaches

Tharindu Gamage Rolls Royce
Dr Jon du Bois
Future programmes project 1: Electrical 
component sizing tools 

Development of a simulation tool to allow the 
initial estimation of sizing requirements for 
electrical components.

Zakarina Jama  Rolls Royce
Dr R Ngwompo
Future programmes project 2: System level 
assessment of electrical accessories 

Simulation and modelling of aircraft electrical 
system interactions
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Tessa Moxley Dyson 
Dr Chris Bannister 
Filter modelling from experimental research

To validate a permanent test rig, use it for ex-
perimental testing, and create an empirical filter 
model based on the data gathered.

Temi Odanye  Crux 
Prof. Andrew Plummer 
Intelligent Grip Development 

To develop and prototype a fixture to aid child 
impedance bottle cap torque testing.

Seb McCue   BMT 
Dr Andy Hillis 
Adaptive Vibration and Shock Mount for 
Type 26 Frigate 

Design of an adaptive vibration isolation or 
cancelling machinery mount, with ability to 
isolate from underwater explosive shocks

Elliot Moore  Chargepoint
Dr Richad Burke
Validating the quality and performance of 
Valve Seats 

Looking primarily at the elastomer ‘Seat’ which 
forms the main sealing element on a Charge-
Point valve, by investigating factors such as 
part dimensions, sealing performance, and life-
cycle it is hoped to improve product quality and 
reduce the number of failed parts received from 
suppliers, the information should also be useful 
to the Aftercare and R&D departments.

Lewis Lindop  Latchways
Prof. Gareth Jones
Redesign of the WalkSafe product range 
to compete globally 

The aim of this project is to redesign the 
WalkSafe product range and yield an 
evaluated concept that makes the product 
range more competitive worldwide.

Dearbhla McBay Saint Gobain
Prof. Patrick Keogh
Reduce variability and increase repeat-
ability in the waveformer component of 
the Automotive Manufacturing Process at 
SGPPL Rencol 

To define critical variables in the wave forming 
process and to create a closed loop feedback 
solution which will control these variables 
to increase ring quality output and the repeat-
ability of the process.

Matthew Jones  Renishaw 
Prof. Steve Newman 
Probe sensor Technology investigation

To investigate the capability of the strain 
gauge load-cell sensor technology when opti-
mised for a scanning function, using RMP600 
products as the basis.

Lam Lee  Rolls Royce
Dr Vimal Dhokia 
Feasibility of Additive Layer Manufacture 
(ALM)  for Legacy and Low Volume re-
quirements 

Project assessing the feasibility of ALM for 
low volume legacy parts while maintaining 
part performance and approvals.



External Integrated Projects

42

Matthew Phillippo Crux
Dr Kate Fraser
Building simulation capability 

To build simulation capability, with the poten-
tial of opening up new work opportunities. 
Crux’s simulation work is predominantly FEA, 
however the project may look to develop CFD 
capability.

Luke Stitson  Dyson 
Dr Elies Dekoninck
Design and build of a cleanerhead with 
adjustable brushbar and soleplate ride 
height. 

Design and build of a cleanerhead with 
adjustable brushbar and soleplate ride 
height in order to investigate the effect of 
these ride heights on cleaner head motion 
resistance and dust pickup.

Jack Woods  Rolls Royce
Dr Chris Bannister 
RAF Brize Norton service opportunity and 
value definition 

Evaluation of SEM for wear and failure detec-
tion.

Chris Wiseman CFMS 
Dr Andrew Cookson 
F1 Aerodynamic analysis method improve-
ment 

To improve the aerodynamic analysis at 
Williams F1 by integrating high order meth-
ods to their CFD process.

Alastair White  Cummins
Dr Sam Akehurst 
Misfire Identification From Speed Sensor 

Investigate the feasibility of identifying misfire 
and knock using torsional vibration simulation 
models compared with data from the flywheel 
speed sensor.

Image: 2016 Design & Project Exhibition
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Piyush Agarwal 
Supervisor:  Prof. Linda Newnes
Cost modelling for nuclear power: small 
modular reactors

The project focuses on estimating the manu-
facturing cost of small modular reactors. The 
estimated cost was used to calculate the Lev-
elised cost of electricity of an SMR plant. The 
leveised cost could be used to compare the 
cost to generate electricity using SMRs to that 
of the large nuclear power plants and other 
power generating technologies and therefore, 
analyse its competitiveness. 

Afiqah Abdul Wahab 
Supervisor:  Prof. Glen Mullineux
Mimicking animal motion with mechanism

For the last two decades, the increased interest 
in AUVs have attracted robotic researchers to 
develop numerous fish inspired robots. The 
aim of the research is to investigate mecha-
nisms that mimic the movement of the caudal 
fin of fish. The mechanisms developed can 
be used in technological advancement espe-
cially in the robotics field. The mechanism of 
the caudal fin has the potential to be used as 
an alternative of the traditional propeller in the 
market today.

MEng Individual Projects 2017

Isaac Anderson 
Supervisor:  Dr Elies Dekoninck 
An analysis of the language used in early 
new product design sessions that contrib-
utes towards turning ideas into detailed 
design concepts used in solutions

How are concepts optimally developed from 
initial ideas?  The aim of this project is to 
identify this. By following three undergraduate 
engineering teams for five weeks during the 
early design stages of their group business 
and design projects, a greater understanding 
of the language used in design sessions and 
its role in developing ideas into concepts was 
gathered. Results varied among teams, but 
general trends tended to stay constant. Isaac Anderson
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Christos Andreades 
Supervisor:  Dr Francesco Ciampa 
Development of ‘’Smart’’ Composites for 
In-Service Health Monitoring of Engineer-
ing Structures

This project was related to the development 
of composite materials with integrated sys-
tems capable of providing information about 
their structural condition while they are in ser-
vice. Specifically, it was demonstrated that 
piezo-transducers can be embedded in car-
bon-epoxy laminates without affecting their 
interlaminar properties, and their sensitivity to 
material damage detection was proved to be 
higher than that of surface-bonded transducers.

Natrah  Aziz 
Supervisor:  Dr Dirk Schaefer 
Exploring the Potential of a Makerspace and 
Maker Community at the University of Bath

Over the past decade, a tremendous rise of 
the Maker Movement and the growing com-
munity of “makers” have been apparent. 
Makerspaces, the hub for makers, have ex-
ploded in popularity worldwide, with 14 times 
as many since 2006. The aim of the project is 
to construct a guiding enterprise architecture 
framework for university makerspaces, to as-
sist in the exploration of the idea to create and 
operate a future student-owned or run state-
of-the-art maker space and an associated 
makers’ community, at the University of Bath.

Nacho Azabal Favieres 
Supervisor:  Dr Dirk Schaefer
Social Product Development

Social Product Development is a new para-
digm in industry defined as the use of social 
computing technologies to enable customers 
to actively influence the new product devel-
opment function of a firm. This project draws 
upon existing literature, case studies and 
customer surveys to build a framework to 
help guide companies who wish to adopt this 
model. The framework is divided into the four 
main stages of New Product Development.

Tom Ansell 
Supervisor:  Dr Steve Cayzer
Limits to Growth Redux - Building Energy & 
Climate Change into a World Systems Model

Can the exponential growth of human pop-
ulation and output continue forever on a 
finite planet? This study builds a new system 
dynamic model to assesses the impact of 
declining fossil fuel reserves and climate 
change on continued socioeconomic growth. 
The model projects economic growth to slow 
over the next century due to increasing con-
straints. Climate change mitigation policies 
have a short-term economic cost but are 
essential to the long-term stability of society.

Short-beam three-point bending test - Christos 
Andreades

Abhinav Aggarwal 
Supervisor:  Dr Elies Dekoninck
Exploring the applications of multi-axis 
machine technology in the value-added 
fashion industry.
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Chingis Badmaev 
Supervisor:  Dr Nigel Johnston 
A hydraulic accumulator using phase-
change fluids for energy storage

This project studied the effect of using a 
phase-change fluid instead of conventional 
gas on energy storage in hydraulic accumu-
lators. Several mathematical models were 
created to simulate the performances of both 
the conventional and the phase-change ac-
cumulators. The experiment setup was built 
and tested using nitrogen and carbon diox-
ide. Phase-change accumulator showed 10% 
higher energy efficiency and increase in ener-
gy stored by 71%. These improvements can 
be useful for further development of hydraulic 
hybrid vehicles.

Experiment setup with actuator measuring oil volume 
displacement in hydraulic accumulator - 
Chingis Badmaev

Tom Bale 
Supervisor:  Dr Steve Cayzer 
Investigating the coupling of Solar PV and 
Ground Source Heat Pumps

This project investigated the performance of 
a coupled solar PV and ground source heat 
pump system. Identifying the current trends 
and creating an optimization model to make 
best use of the PV electricity available. The 
model made a decision on whether to sell the 
electricity back to the grid or convert the elec-
tricity to heat energy to be pumped back into 
the ground to maintain its temperature and 
therefore its performance.

Li Bao 
Supervisor:  Prof. Stephen Newman
The effect of cutting tool geometry in 
machining aerospace aluminium alloys

This project is about comparatively assessing 
tool performance of commercial tools from 
five companies to investigate the effect of cut-
ting tool geometry in machining aerospace 
aluminium alloys. 

Tom  Berkin 
Supervisor:  Dr Dirk Schaefer 
Technology Readiness Level Assessment 
of Industry 4.0 Base Technologies

Industry 4.0 is a term used to describe the 
digitisation of manufacturing; the aim of this 
project was to understand what key enabling 
(base) technologies are pushing this trend 
and to assess their readiness for application 
in a ‘smart factory’. A new readiness level 
scale and overall measure was devised to as-
sist with this. The project also describes how 
Industry 4.0 will change manufacturing and 
explains the design principles that will govern 
the transition. 

Ridhuan Bin Azlan 
Supervisor:  Dr Dirk Schaefer
Technology Readiness Level Assessment 
of Industry 4.0 Base Technologies

59% of manufacturers say that Industry 4.0 
will have a significant impact on the manu-
facturing industry but only 8% significantly 
understood what it is. The research project 
identified a knowledge gap of the lack of clas-
sifications of Industry 4.0 capabilities. The 
Technology Readiness Level assesses the 
readiness level for the existing base tech-
nologies. The assessment provides insight to 
current state of the base technologies and how 
it enables Industry 4.0 capabilities
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Aidan Bew
Supervisor:  Prof. Chris Bowen
Feasibility of Additive Manufacturing for 
High-Temperature Sealing Ring Applica-
tions

A final year project investigating the feasibility 
of implementing additive manufacturing using 
superalloys to fabricate sealing rings that can 
withstand high-temperature applications. A 
focus was placed on using different building 
strategies to enhance the creep resistance of 
the final part. Conclusions showed that the 
additive manufactured parts were suitable for 
application, however further research behind 
heat treatment processes would be useful to 
optimise mechanical properties.

Tensile Testing of Laser Sintered Inconel 718 Rods - 
Aidan Bew

Lia Bucks 
Supervisor:  Dr Elise Pegg
A crowdsourcing project to investigate the 
reliability of the Kellgren-Lawrence X-ray 
scoring method for osteoarthritis

Osteoarthritis is a common degenerative joint 
disorder. One method for diagnosis is the 
Kellgren-Lawrence Grade which allocates a 
severity grade to an affected joint. The aim of 
this study was to investigate how this method 
is used by non-medically trained assessors 
and compare this to those who are medically 
trained. Data was collected through a crowd-
sourcing project on the website Zooniverse 
on which members of the public graded knee 
x-rays. 

Stephen Brown 
Supervisor:  Dr Dirk Schaefer 
Retrofitting of Legacy Machines to Be-
come Industry 4.0 Compatible

This study understood how UK SMEs could 
retrofit their existing legacy systems to be 
compatible and remain competitive in the 
emerging I4 landscape. Capturing and 
embedding this knowledge into a consultancy 
tool to guide SMEs in finding appropriate 
retrofitting solutions for the initial steps of 
becoming I4 compliant.

Tom  Binnington
Supervisor:  Dr Mike Wilson
Computational Fluid Dynamics of gas tur-
bine cooling systems

The University of Bath gas turbine experimental 
rigs operate at engine representative conditions, 
however, the physical temperatures, pressures 
and speeds are more benign than in a real 
engine. This project used a steady-state CFD 
model to predict any possible changes in flow 
structure between rig and engine conditions. It 
was also aimed to monitor any changes in seal-
ing effectiveness in the wheelspace between 
the rotor and stator.

Henry  Burrows
Supervisor:  Dr Alborz Shokrani 
Design and optimisation of boot pillar for 
short track ice skating for Team GB

This project was in association with the 
English Institute of Sport, developing a new 
boot pillar design for GB Short Track ice 
skates. The aim was to reduce deformation 
found in the unique curvature of the athlete’s 
blades, as well as increasing the stability of 
the skate assembly. This was achieved by de-
signing a new connection between the pillars 
and the blade - in addition to a pillar design 
that reduces stress in the system.
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Kamsh Chan
Supervisor:  Dr Charles Courtney
Characterising the Material Properties of 
Cells Without Touching Them

This project looks at the possibility of test-
ing the mechanical properties of Zebra-fish 
embryos using ultrasonic standing waves. 
The use of zebra-fish embryos is important 
in biology due to their similarities with many 
mammal embryos. This project investigates 
the use of  ultrasonic waves to suspend and 
compress the Zebra-fish embryos during vari-
ous stages of development to see if their me-
chanical properties can be linked with their 
stage in development.

Eugene Chan 
Supervisor:  Dr Pejman Iravani
Flying’ a UAV in a wind-tunel - Robotic 
UAV flight testing facility

The project aims to investigate the feasibil-
ity of applying hybrid testing method to UAV 
flight testing. The experiment was carried out 
by using the UAV system designed by Team 
Bath Drones in 2014. With the industrial ro-
bot, a popular choice of hybrid testing, the 
UAV is able to move with a designed pathway 
and simulate the motion during maiden flight. 
With the experimental data, it concludes that 
it is possible to use such method to carry out 
an acceptable flight testing data. Testing the UAS with robot arm - Eugene Chan

Toby Chan 
Supervisor:  Dr Rod Valentine
Investigate properties of tennis strings

A study to investigate the mechanical properties of 
tennis string-beds to expand the current un-
derstanding of their dynamic behavior. Tennis 
balls were launched at 10 racket samples, 
with varying string-bed patterns and tensions. 
The impact responses between the ball and 
string-bed were recorded and analysed by a 
high-speed camera. The difference in string-
bed patterns had no effect on the impact 
responses. This study can be used for future 
tests on different tennis string variants. 

Dan Chandra
Supervisor:  Dr Mike Wilson
Computational Fluid Dynamics of gas turbine 
cooling systems

A project to improve understanding of the in-
teractions between cooling and mainstream 
flow in an axial gas turbine. The project uses 
ANSYS CFX software to model a single stage 
of the University of Bath’s Large Annulus Rig. 
An analysis was completed investigating the 
effects of changing the amount of cooling 
flow, the relative blade position and changing 
the model operating conditions.

Alberto Charro 
Supervisor:  Dr Dirk Schaefer
Cloud Manufacturing as a Product 
Service System

This thesis explores the question “Could a 
future Cloud Manufacturing system be 
offered as a Product Service System busi-
ness model?” It investigates how companies 
shift from offering products to services, and 
argues how it applies to a new paradigm in 
distributed manufacturing. It develops the 
technical and business requirements for 
a manufacturing equipment pay-per-use 
platform, benefiting from spare capacity 
across a network of manufacturers.
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Josh Clifford
Supervisor:  Dr Geraint Owen
Evaluation of a vintage Grand Prix car 
engine - 1

With the lack of spare parts affecting the 
historic vehicle market, this project reverse 
engineers a crankcase from a 1920s Grand 
Prix car – the Thomas “Flat-Iron” Special – 
designed and built by Parry-Thomas and cur-
rently being restored by Dr Geraint Owen. 
An FEA analysis aims to study the causes of 
failure so that a new design can be commis-
sioned for manufacture.

Casey  Cheng
Supervisor:  Dr Chris Bannister
Early detection of vehicle fuel pump failures

High pressure fuel pumps are one of the 
major components of a common rail sys-
tem that is widely used in diesel type vehi-
cles today. High pressure pumps that are 
operating under heavy duty cycles with 
the use of sub-optimal fuel can experience 
internal wear and, eventually, pump failure. 
This project aims to investigate the fuel sys-
tem characteristics (pressure and/or torque) 
to determine early signs of potential failure.

Xiao Chen
Supervisor:  Dr Mike Wilson
CFD simulation on film cooling rig

This project includes the computational in-
vestigation on the performance of a steady 
flow, flat plate film cooling model that is 
being experimented simultaneously in the 
University of Bath. The CFD model displayed 
overall agreement with the experimental data 
in terms of flow structure and influence of 
parameter on cooling performance. It was 
concluded that the cooling effectiveness is 
logarithmically correlated to moment flux (IR) 
ratio and the cooling performance is the ideal 
at low IR and low jet injection angle. 

Jake Clifton
Supervisor:  Prof. Richie Gill
Biomechanical Evaluation of the Relation-
ship between Suture Location and Pull-
out Strength on a Trans-osseous Medial 
Meniscus Posterior Root Repair

The meniscus, situated in the knee, acts as 
a shock absorber to distribute loads during 
proprioception of the knee. Injuries of the 
meniscus usually occur whilst playing sports 
such as football and rugby. Tears in the root 
of the meniscus mean it can no longer dis-
tribute loads, and can lead to osteoarthritis 
if left unrepaired. This project uses both an 
experimental and computational approach 
to determine where the best place to make a
repair is.

Ben Collyer
Supervisor:  Dr Vimal Dhokia
Bioinspired 3D printing algorithms

Inspiration was taken from bone remodelling 
to modify a topology optimisation scheme to 
operate at a multi-scale level.  A library of unit 
cells was created which were distributed by 
the optimisation algorithm through the design 
space to create the infill structure for a 3D 
printed beam.  The beam was tested against 
a traditional infill pattern and an increase of 
18.7% in the maximum elastic force reached 
was observed for the optimised design. 

Callum  Colquhoun 
Supervisor:  Dr Michele Meo 
Impact damage on a Leonardo Helicopter Blade 
 
Structural health monitoring systems are in 
demand. This is the ability detect , locate 
and quantify damage, particularly barely 
visible impact damage as a result of low 
velocity impacts. The Department of Me-
chanical Engineering at the University 
of Bath have demonstrated the ability to 
detect and locate impact damage on a 
Leonardo helicopter tail rotor blade. This re-
search is concerned with developing an FEA 
to validate a future force reconstruction 
algorithm for the helicopter rotor blade. 
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Ben Corbett
Supervisor:  Dr Chris Bannister
Investigating the Links Between Driving 
Styles and Fuel Consumption

Rising oil prices and growing environmental 
conscientiousness produce a great demand 
for high efficiency vehicles. This study sought 
to investigate driving style variations and ob-
serve their influence on fuel economy through 
the use of over 13,000km of real-world driving 
data.  The analysis was separated into two 
halves: the comparison of three alternative 
driver classification schemes and their links 
to fuel economy, and the evaluation of spe-
cific driver inputs in relation to fuel efficiency.

Anthony Corner
Supervisor:  Dr Alborz Shokrani
Energy consumption in machining 
operations

With climate change becoming more and 
more of a global concern, it is important to 
increase the energy efficiency of machines 
in all industries. The machining and manufac-
turing industry has been investigated within 
this project to determine the specific power 
requirements when machining specific ma-
terials and a mathematical model to predict 
power consumption has been developed. 
Additionally, the concept of virtual water and 
water footprint has been addressed within the 
machining and manufacturing industry.

Simon  Coton
Supervisor:  Dr Steve Cayzer
Application of Significance Tests to Mas-
sive Open Online Courses (MOOCs)

MOOCs are the future of distance-education. 
Despite huge potential, the average course 
completion is just 13%. Techniques used by 
researchers are helping to uncover vital rela-
tionships between users which could change 
the way courses are designed. The findings, 
however, are often not tested for significance. 
Tests of significance distinguish results that 
appear by chance from those that are actu-
ally significant. This project aims to find the 
most appropriate significance test for MOOC 
networks run by the UoB.  

Matthew Cox 
Supervisor:  Dr Zhijin Wang
Towards a fish-inspired scent-tracking 
underwater vehicle

This project is an experimental investigation 
into the olfaction hydrodynamics of the hard-
head sea catfish (Ariopsis felis). This fish is a 
predator which hunts in waters with low vis-
ibility. Consequently, the olfaction (sense of 
smell) of this fish has evolved to be highly 
effective. This project seeks to learn the 
hydro dynamics of this and provide suggestions 
for a scent tracking underwater vehicle based 
on the hardhead sea catfish. The project was 
competed using dye visualisation techniques in 
the water tunnel at the University.

Matt Cullen
Supervisor:  Dr Andrew Cookson
Combating Superbugs With a Personal 
Hygiene Unit for Medical Staff

Healthcare associated infections are a huge 
cost to the NHS, and a major inconvenience 
to the people it serves. The National Audit 
Office estimated the gross cost of treating 
these infections to total £1 billion annually. 
This project focuses on designing an im-
proved personal device for dispensing hand 
sanitiser. The improved system will save us-
ers time and make antisepsis more easily ac-
cessible, which will in turn improve rates of 
sanitisation and reduce the spread of infection.

Michael Draper
Supervisor:  DrJon du Bois
Cyclocopter Aerodynamics

This project evaluates the potential merits 
of using Cyclocopters instead of Helicopters 
for small drone applications. A computational 
model was developed to predict the perfor-
mance of a cycloidal rotor and compare it to 
an equivalent Helicopter, and it was indicated 
that despite the aerodynamic advantages of 
Cyclocopters, they cannot be justified as an 
alternative due to their greater weight, which 
compromises their ability to fly efficiently.
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Sian Ebsworth
Supervisor:  Dr Sabina Gheduzzi
Quantitative assessment of fracture healing 
using ultrasound

Investigating the propagation of ultrasound 
through cortical bone mimics to develop 
a new quantitative method of monitoring 
fracture healing for use in a clinical setting. 
Eleven specimens representing the intact, 
inflammatory, repair and remodelling stages 
of fracture healing were tested using axial 
transmission of ultrasound. Identification of 
the fracture was possible through attenuation 
measurements and distinct changes seen 
during the healing process.

Artur Dyrwal 
Supervisor:  Dr Francesco Ciampa 
Nonlinear thermosonics for damage 
detection of aerospace components

Nonlinear thermosonics is a novel non-de-
structive testing (NDT) method combining 
ultrasonic excitation with thermal imaging. To-
day’s rapid advancements in material science 
and increasing use of complex geometries 
and materials drive the need for development 
of more sensitive NDT techniques. The aim 
of this project is to develop a nonlinear ther-
mosonics NDT method by testing an impact-
damaged CFRP plate and a turbine blade 
with a fatigue microcrack, and to make this 
technique fully non-contact by using air-cou-
pled piezoelectric transducers.

Benedict Evans
Supervisor:  Dr Sabina Gheduzzi
An investigation of Total Shoulder Arthro-
plasty

Total Shoulder Arthroplasty is characterised 
by high failure rates. Because of this stemless 
shoulder implants have been introduced in or-
der to improve bone stock preservation for re-
vision situations. This study aimed to assess 
the early stability of one of these implants, 
the Arthrex Eclipse. Post operative stability is 
important for stemless implants as excessive 
bone-implant motion can inhibit osseointegra-
tion. The study found the implant performed 
well, exhibiting migration and micromotion 
behavior within the accepted range.

Alexander Ettinger
Supervisor:  Prof. Stephen Newman
Machinability of Wire-Fed Arc Additively 
Manufactued components

This project was the first scientific attempt at 
analysing the machinability and microstruc-
ture of Wire-Fed Additively Manufactured 
Ti-6Al-4V and the effects of cutting conditions 
on tool wear, chip morphology, surface integ-
rity and mechanical properties. A comparative 
study of machining environments revealed 
that sequential external cryogenic and MQL 
machining improved the overall machinability 
of WAAM compared to dry and wet machin-
ing, paving the way for further research in ex-
ternal cryogenic machining applications.

James Evans
Supervisor:  DrAndrew Rhead
Empirical Models for the Damage Forma-
tion in Aerospace Composite Laminates

Quasi-static and dynamic impact testing was 
undertaken on a selection of 0o-dominated 
composite laminates. Using ultrasonic C-scan 
imagery the delamination formation process 
was observed and through Matlab, the sizes 
and shapes could be quantified. Trends, both 
quantitative and numerical, were assessed 
from this data. Using these observations, 
empirical models were put forth before being 
analysed. This resulted in a series of potential 
empirical relationships being proposed, plus 
many patterns to be analysed in future work.

Roseline Ezekwesili
Bath Assessors: Prof. L Newnes/
Dr R Ngwompo
Optimizing new forecasting methods to im-
prove spare parts forecasting in the business 
jet spare Parts industry

The project’s aim was to investigate whether 
two new potential forecasting methods pos-
sessed forecasting potential in the business jet 
spare parts industry. The first method, the neu-
ral network, is an artificial intelligence method 
and the second, bootstrapping, is a statistical 
re-sampling method. Optimization steps were 
applied to both methods to produce optimum 
models and these models were tested on un-
seen data and compared with the results of 7 
commonly used forecasting methods. 
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Rawi Fayad
Supervisor:  Dr Jon du Bois
Cyclocopter Aerodynamics - Blade Design

The cyclocopter uses cycloidal rotors consist-
ing of horizontal blades that rotate around an 
axis parallel to the blades. This project con-
sisted of designing & manufacturing various 
rotor blade designs and testing them on the 
University of Bath cyclo-rotor to arrive at a 
‘recommended blade design’, based on aero-
dynamic performance. 5 NACA airfoils and 3 
distinct structural designs (foam, 3D-printed 
plastic and Mylar-wrapped hollow blades) 
were tested on the rotor, on a custom-built 
test-bench mounted on 4 precision scales

Muhammad Fairuz Che Samsuri
Supervisor:  Dr Francesco Ciampa
Development of a sensor device for Struc-
tural Health Monitoring

Nonlinear electrical loads are mostly gener-
ated by switch-mode power supplies (SPMS) 
that can be found in most of electronic sys-
tems including common laboratory appara-
tus. Hence, corrugated disks of two different 
materials, ABS and aluminium are designed. 
These disks which have unique sinusoidal 
profile are tested and evaluated. The results 
obtained from this study suggest the effec-
tiveness of these disks in supressing not only 
second harmonic signal, but also other higher 
harmonics.

The experimental set-up during analysis of harmonic 
signal - Muhammad Fairuz Che Samsuri

Gauthier Fieux
Supervisor:  Prof. Patrick Keogh
Control of Active Magnetic and Touch-
down Bearings under Rotor Levitation and 
Contact Conditions

This study aims at minimising the contact time 
in case of collision between a rotor magnetically 
levitating and a touchdown bearing, due to reso-
nance, shock or unbalances. The system is first 
modelled via finite elements method and veri-
fied against theory and literature. Its response 
to unbalances and shock is then studied and 
influent re-levitation parameters are highlighted. 
Finally, an automated re-levitation control pro-
cedure is implemented.

Wai Fong
Supervisor:  Dr Charles Courtney
Detecting damage using ultrasonic edge 
waves

Thin plate CFRP structures such as wing 
stiffeners are prone to impact damage on the 
edge. Current ultrasonic methods have dif-
ficulties in detecting edge damages due to 
the complexity in the reflection process. Edge 
wave is a phenomenon where guided wave 
is propagated along the edge of a thin plate. 
The project aims to develop a new inspection 
technique using edge wave propagation, and 
study the interaction of the wave with edge 
damages.

James  Forsyth
Supervisor:  Dr Pejman Iravani
Real time trajectory planning for UAVs in 
shared airspace

A variety of trajectory planning algorithms 
were evaluated for use in planning suitable 
trajectories for unmanned aerial vehicles 
(UAVs) flying in shared airspace. Particular 
attention was focused on moving and unpre-
dictable obstacles. The algorithm revolved 
around identifying a set of possible manoeu-
vres and following the best ones in a variation 
of the A* algorithm. This was novel but ulti-
mately proved too computationally expensive.
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Bhavuk Gupta
Supervisor:  Dr Vimal Dhokia
Analysing a Player’s Performance 
Across a 5-a Side Football Field

A system using the IMU sensor to track a 
player across a football field was developed. 
Using the tracking data, player performance 
was measured in terms of his average speed 
and distance covered throughout the game. 
Limitations and drawbacks of the model 
developed are also discussed and a new 
model is proposed. 

James Godfrey
Supervisor:  Dr Mike Wilson
Computational Fluid Dynamics of gas tur-
bine cooling systems

This project aims to validate a CFD model of 
a 1.5-stage gas turbine rig at the University 
of Bath. Methods used for validation include 
calculating pressure distributions around the 
annulus, sealing effectiveness and swirl ratio 
in the wheel space. Additionally a method for 
calculating the degree of reaction using CFD 
was developed and analysed. An alternate 
geometry model was also tested to see what 
effect this had on the results.

Robbie Fraser
Supervisor:  Prof. Linda Newnes
Creating A Mobile Application for Teach-
ing STEMM to Schoolchildren

This project details the development of a 
mobile application aimed to change the atti-
tude of children towards STEMM subjects in 
the Key Stage 2 curriculum through the use 
of sport. The purpose of this project is to en-
courage more students to pursue a STEMM 
orientated career to combat the growing skills 
shortage faced by the United Kingdom. Re-
sults from the testing showed that 87% of the 
test group enjoyed playing with the applica-
tion with 80% reporting that the application 
made maths more fun to learn.

L - Application Start Menu   R - Rugby Game Scene 
of Application - Robbie Fraser

Elia Hamouche
Supervisor:  Dr Evripides Loukaides
Classification and Selection of Metal 
Forming Processes

Machine learning has been widely successful 
in tackling some of the most complex modern 
problems such as facial recognition and quan-
titative trading. This project applies some of 
the machine learning techniques to the metal 
sheet forming selection process to bridge the 
gap between CAD and CAM systems. The 
final deliverable is a classifier which can tell 
users what manufacturing processes to use 
to achieve an inputted geometry.

Yi Chour Han
Supervisor:  Dr Hamideh Khanbareh
Mechanical characterization of soft 
robotic skin

The skin is the largest organ in the 
human body that can sense pressure and 
temperature, stretch and heal itself. Complex 
engineering is required for the full mimicry of 
human-like skin to achieve high sensory 
capabilities and adaptation to surrounding 
environment. A micro-porous piezoelectric 
active composite was found to be capable 
of generating a voltage output upon human 
touch. The aim of this project is to character-
ize the mechanical properties of these materi-
als particularly for soft robotic application. 
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Stephen Hanna
Supervisor:  Prof. Richie Gill
Modelling the joints of the human hand

The anatomy of the hand is one of the most 
complex systems in the human body. Human 
hands are subjected to large loads while car-
rying out basic tasks fundamental to every-
day life. However, extreme frequency or in-
tensity of joint loading can contribute to the 
development of osteoarthritis, the most com-
mon musculoskeletal disease in the world. 
This project is to develop both parametric 
and finite element models of the human drive 
these with data gathered using motion track-
ing software to estimate the loads during 
functional activities.

Matthew Ho
Supervisor:  Prof. Tony Miles
Synthetic Spinal Disc for Biomechanical 
Testing

A study into the design and evaluation of 
a synthetic spinal disc through replication 
of mechanical properties of porcine discs. 
Experimental testing and analysis of stiffness 
characteristics between discs were conducted 
to validate the design choices. This study can 
be used for future research into total disc re-
placement involving synthetic models to relieve 
chronic back pain. 

Sameh Hussain
Supervisor:  Prof. Glen Mullineux
Facet Model to Solid Model Conversion 
Program

This project aimed to develop a piece of soft-
ware that can construct solid models from 
data contained within a facet file which would 
be generated from a CAD application. The 
long term opportunities being reverse engi-
neering and increased flexibility in design 
workflows.

Kieran  James
Supervisor:  Dr James Scobie
Fundamental Fluid Dynamics of Rotating 
Cylinders

The project involved investigating the effect of 
rotation on a cylinder in a wind tunnel.  Meas-
urements of lift, drag and surface pressure 
were made to validate theory and compare 
to past experimentation.  Surface pressure 
was a key point of the experiment, since its 
theoretical behaviour has never been suc-
cessfully recreated in a rotating environment.  
Lift on the cylinder was also present due to 
its induction through the Magnus effect, whilst 
phenomena such as vortex shedding were 
also witnessed.

Michael Jeffreys
Supervisor:  Dr Andrew Rhead
Discretely steered fibre composites for 
improved aeroelastic performance

Discretely steered fibre composites offer the 
potential to improve aeroelastic performance.  
Two composite wing wind tunnel models were 
tested in a wind tunnel to assess their aer-
oelastic performance. The wings were de-
signed to minimise the maximum strains due 
to aircraft manoeuvre loads.  The discretely 
steered fibre wing design reduces peak strain 
by 38% compared to the straight fibre design, 
by reducing washin deformation for the same 
lift.

Measuring wing deformation with Digital Image Cor-
relation technology - Michael Jeffreys
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Veranika Klimovich
Supervisor:  Dr Hamideh Khanbareh
Thermal energy harvesting in space

This project investigates the feasibility of 
the pyroelectric energy harvesting for space 
applications. Pyroelectric energy harvesting is 
a generation of electrical power from thermal 
fluctuations. Solar arrays were identified as 
most suitable for pyroelectric implementation. 
The Kapton facesheet of the solar panel was 
substituted by a pyroelectric layer made of either 
30/70 PT-ODPA/ODA or 60/40 P(VDF-TrFE) ma-
terials. The calculated energy suggests the use 
of space pyroelectric harvesting to power low 
consumption devices such as sensors. 

Catherine King
Supervisor:  Dr Nigel Johnston
Automatic trimming system for BURST 
human-powered submarine

Human powered submarine racing is a design 
and sporting competition for students, pro-
moting the maritime engineering industry. The 
races consist of speed and manoeuvrability trials, 
where a single pilot simultaneously controls 
the speed and direction. This project inves-
tigates the potential to incorporate an au-
tomated trimming system into a submarine, 
aimed to automatically control the depth and 
pitch of the submarine in preparation for the 
races. 

Yiannis Kailos 
Supervisor:  Prof. Richie Gill
Validated Patella Model for Tunnel Placement

The aim of this project is to lay the ground-
work for developing a validated model of the 
patella to predict the effect tunnel placement 
techniques implemented during MPFL recon-
struction surgery have on patellar strength. 
10 bovine patellae were drilled with holes 
and put under tension. Two methods of strain 
evaluation were implemented: strain gaug-
ing and DIC. Simpleware ScanIP was utilised 
to create models from micro-CT scans and 
ANSYS software was used to validate the 
models.

Austen Laing
Supervisor:  Prof. Patrick Keogh
Experimental Investigation of a Hyper-Ac-
tuated Flexure-Link Mechanism

This study aimed to develop a controller and 
experimentally test a flexure hinge robot 
capable of high positional accuracy. Involved 
in this was proving the benefits of flexure 
hinges compared to the conventional pin 
hinge. This was extended to explore how the 
geometry of the flexure influenced the posi-
tional accuracy. The hinge performed much 
worse in positional accuracy with maximum 
percentage errors of ±8% compared to ±4% 
for a flexure. 

Anthony Jenkins
Bath Assessors: Dr R F Ngwompo / Dr S 
Newman
Supply Chain Analysis through the use of 
Simulation Software AnyLogic

The project aim was to construct a simulation 
model of a subsection of the Ariane 5 supply 
chain in order to conduct performance analy-
sis. The ERP system data was utilised to ac-
curately represent the system’s behaviour. 
Then, throughput experiments were carried 
out to ascertain the performance. It is hoped 
that the modelling approach used will be able 
to determine the feasibility of reusing sections 
of the supply chain in the design of the Ariane 
6.

Declan  Jonckers 
Supervisor:  Mr Jens Roesner
Control of a four-legged robot with novel 
kinematics

This project sought to investigate if a robot 
with an articulated body, and legs with two 
degrees of freedom could mimic the gaits of 
a lizard, and if this would result in increased 
performance. It was found that by articulating 
the body, the robot could achieve increased 
speed and energy efficiency, however, stabil-
ity was reduced.
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Mark Lightbody
Supervisor:  Dr Mike Wilson
Prospects of Hybrid Regional Aircraft

A feasibility study was carried out to assess 
the prospects of hybrid propulsion aircraft. 
It was found that it was almost impossible 
to produce turboprop replacement aircraft. 
However, it was found that using distributed 
propulsion and superconducting motors a 
hybrid propulsion could, in theory, replace a 
turbofan aircraft. To compliment this work, a 
detailed assessment of superconducting sys-
tems would be required

Samantha Lowiss
Supervisor:  Prof. Richie Gill
Modelling tendon repair in the human 
hand

Over 20,000 hand tendon injuries are treat-
ed in the UK each year. However, there is 
a lack of consensus as to the ideal tendon 
repair technique, and subsequently there 
are numerous methods employed clini-
cally. This project focused on producing 
Finite Element Models of grasping Kessler 
and Bunnell repair techniques; FEM offers 
rapid analysis compared to previous in-vitro 
tensile testing studies. Direct comparison 
between all tendon suturing methods is 
key to determining the optimum repair 
method.

Tom Mapp
Supervisor:  Dr Sabina Gheduzzi
3D printing of ceramics: an effective way 
to prepare complex scaffolds for bone 
tissue engineering?

This project aimed to overcome the limita-
tions of current freeze-casting methods used 
in the formation of synthetic bone grafts, 
which lack the ability to create hierarchical 
structures such as vascularised systems that 
are vital for promoting angiogenesis, an es-
sential component of bone repair. Through 
the modification of a RepRap Ormerod 2 3D 
printer a slurry, essential in freeze-casting, 
was printed simultaneously with a PLA (Poly 
Lactic-Acid) support capable of forming such 
complex geometries.

Oliver Marshall
Supervisor:  Prof. Linda Newnes
Science of Sport: Creating a mobile app 
for teaching STEMM to schoolchildren

This project was aimed at producing a proof-
of-concept mobile app that uses the science 
of sport to teach STEMM to primary school-
children. The app teaches STEMM by having 
the schoolchildren participate in a sporting 
activity, with the results of this activity 
recorded and then used to question the 
schoolchildren. Testing showed that the use 
of the app has a positive impact on primary 
schoolchildren’s learning, enjoyment and 
interest in STEMM.

Scott  Mitchell
Supervisor:  Dr Michael Carley
Human powered aircraft propeller

This project involved the design of new 
blades for the propeller of the Bath Human 
Powered Aircraft which could be used in 
conjunction with a new variable pitch hub 
design to improve the performance of the 
aircraft.  Varying the pitch of the blades 
during operation should help to alleviate 
the difficulties experienced by the pilot 
in powering the aircraft, especially during 
take-off. 

Toby Morley
Supervisor:  Prof. Richard Trask
3D Printing for 4D Materials: Morphing 
Membranes for Active Footwear

The project investigates a new additive man-
ufacturing production method that has the 
potential for reducing part complexity and la-
bour required to create morphing membranes 
through the combination of different materi-
als and the local-global strain environment 
for self-forming and adaptive structures. With 
a deeper understanding of the behaviour of 
morphing membranes, a method is proposed 
to implement this technique to the footwear 
industry where current techniques are complex 
and laborious.
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Lewis Nicol
Supervisor:  Dr Pejman Iravani
Autonomous Quadbike

The autonomous quad bike project’s ultimate 
goal is to create a vehicle that can navigate 
without human assistance and avoid obsta-
cles. This project focused on development 
of the position estimation and mapping ca-
pabilities of the quad bike. Accurate position 
estimation was achieved through fusion of 
GPS and IMU sensors with odometry using 
an Extended Kalman Filter. A terrain map was 
also produced using a LiDAR sensor angled 
towards the ground.

Frank Nation
Supervisor:  Prof. Jamie Turner
Kinetic Energy Recovery and Reuse 
in Motorcycles

This project investigated whether a Kinetic 
Energy Recovery System (KERS) would be a 
beneficial technology for use on motorcycles. 
Different KERS were compared and chal-
lenges facing implementation on motorcycles 
were considered. A dynamic model of a mo-
torcycle was developed to explore the effect 
of motorcycle type and real world recording 
was performed to analyse energy recovery 
for typical street use cases.

Sohan Nabar
Supervisor:  Mr Rod Valentine
Determining the mechanical properties of 
a rackets ball

Rackets, an exceedingly competitive sport 
similar to squash is played with a racquet and 
a rackets ball without a specification that gov-
erns equipment or gameplay due to its lack of 
recognition. Due to the inexistence of indus-
try or standard to regulate the manufacture of 
the rackets ball, there is minor variability in its 
construction from uncertainties in the manu-
facturing processes and the materials used. 
Therefore, this project aims to conduct inten-
sive examination of the present Rackets ball 
and determine its various mechanical proper-
ties.

Nathan O’Donoghue
Supervisor:  Dr Jon du Bois
On-board navigation systems for micro 
air vehicle

Vision based localisation is the next step in 
autonomous drone navigation. However, key 
limitations with visual localisation are, the ef-
fects of sudden changes in light levels and 
target reference features leaving the camera 
FOV at low altitudes, causing the drone to 
lose sight of its target. MATLAB functions for 
vision navigation, which are compatible with 
the AR Done 2.0 quadcopter, are evaluated 
to display their robustness to such limitations.

Alexandros Ntrekos
Supervisor:  Dr Evripides Loukaides
Additive manufacturing of bistable grid-
shells

This project sets out to explore the construction of 
bistable gridshells with the aid of additive manu-
facturing methods. A thorough parametric study is 
primarily conducted, using Finite Element Analy-
sis, for the definition of the geometry of the physical 
demonstrator. The additive manufacturing meth-
ods used to construct the physical demonstrator 
were Fused Deposition Modelling and Selective 
Laser Sintering. The most important conclusion of 
this work is the fact that the constructed gridshell 
achieves bistable behaviour.Additive manufacturing of bistable gridshells - 

Alexandros Ntrekos
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Irvin Ong
Supervisor:  Dr Carl Sangan
Modelling of Leakage flow in a single 
stage gas turbine engine

This project is an initiative from SIEMENs, 
and involves studying the impact of leakage 
flow on rim seal performance in gas turbine 
engines. The use of the single stage rig in the 
University of Bath Turbo-machinery Research 
Centre yields data that is representative 
of real engines; thus the project has a very 
tangible industrial impact

Francis Onyango 
Supervisor: Dr Nigel Johnston 
Flow forces in poppet valves

The project was taxed with investigating the 
flow forces generated in poppet valves during 
convergent flow with the aim of developing 
an analytical or empirical model. This was 
achieved by simulating the flow conditions in 
a computational fluid dynamics model on the 
program Ansys CFX, investigating the effects 
of changing the valve opening, valve angle 
and pressure drop leading to the develop-
ment of a semi empirical equation.

Connor O’Pray 
Supervisor: Dr Carl Sangan 
Assessment of Turbulence in Gas Turbine 
Test Rigs

Gas turbine blades feature cooling holes to 
permit combustion temperatures above that 
of the metallurgical limit of these components. 
The aim of this research project is to produce 
a range of turbulent flow fields, characterise 
the properties of these flows and investi-
gate their influence on film cooling. Hot-wire 
anemometry was used to quantify first-order 
turbulent flow statistics and gas concentration 
analysis was used as an analogy to charac-
terise the adiabatic film-cooling effectiveness.

Triantafyllos-Stylianos Papadopoulos
Supervisor: Prof. Linda Newnes
Investigation of cost estimating relation-
ships for in-service aircrafts’ repair projects

This research project aim at investigating 
cost estimating relationships for in-service 
aircrafts’ repair projects. Industrial data were 
analyzed and refined in order to allow experi-
mentation between the cost and the various 
characteristics of the projects. The results 
led to the conclusion that no cost estimat-
ing relationships were existent in the given 
dataset and therefore recommendations for 
additional information to be included in the 
documentation of the projects were proposed 
and discussed.

Ashutosh Pardesi 
Supervisor: Dr David Cleaver 
Transient Unsteady Aerodynamics 

This project investigates the unsteady aero-
dynamics in transient motion. Water tunnel 
experiments were performed on a NACA0012 
airfoil undergoing plunging motion. PIV meas-
urements are also made for a limited number 
of cases to explain the flow conditions around 
the airfoil. 

Charlie Parker 
Supervisor: Mr Martin Ould 
Parcel Volume Measurement System 

This aim of this project was to design a new 
system to dimension parcels and verify if the 
correct postage had been paid. There are 
commercially available systems capable of 
this task however these are very expensive. 
Therefore the brief was to design a low cost 
alternative and prove the concept.
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Antonio Pessanha 
Supervisor: Dr Colin Copeland 
Modelling of a exhaust heat recovery sys-
tem using a closed loop brayton cycle

Modern gasoline engines lose approximately 
30% of energy released by the combustion 
process in the form of high enthalpy exhaust 
gases. This study investigates the use of a 
closed-loop Brayton cycle to recover ener-
gy from the exhaust stream of a downsized 
gasoline engine. Results indicate that the 
closed-loop Brayton cycle system can 
increase the thermal efficiency of a 2.0 litre 
turbocharged gasoline engine by 2.1% over 
the New European Drive Cycle (NEDC) test 
procedure.

Thomas Rakas 
Supervisor: Dr Charles Courtney 
Patterning Ceramic Microparticles in Ultra-
sound Field for Manufacturing Applications

This study reports the successful patterning 
of piezoceramic microparticles by ultrasound 
in a controlled manner. It is proven that vary-
ing the phase difference between transducers 
changes the pattern obtained. The project 
also reports that a 3D pattern is achievable in 
fluids with large viscosity and that the pattern 
can be captured in a solid material. In theory 
the resulting material should have enhanced 
piezoelectric properties, introducing a new 
era for smart composites and material science.

Anastassis Priftis 
Supervisor:  Mr Rod Valentine
Energy harvesting within canals

This project investigates the feasibility of 
harvesting energy within canals for off-grid 
rural electrification. A pico-hydro-electric 
energy generation system was proposed 
for harvesting energy from canal locks. 
The technical and economic feasibility 
of this system was assessed by discussing 
the operational conditions offered by canal 
locks as well as reviewing current and 
developing technologies in the area of 
pico-hydro energy generation. 

Theo Prins
Supervisor:  Prof. Richard Trask
3D printing of body armour (MAST) 

The overall aim of this project was to verify 
whether 3D printing with fibre reinforced poly-
mers is feasible and beneficial for use in body 
armour. The work is extremely novel since 
presently there are no manufacturers that 
employ 3D printers to construct their body ar-
mour. The overall aim is split into three work 
packages: development of the filament, 3D 
printing samples, and testing of the samples.

Theo Prins

Chris Randall 
Supervisor:  Mr Andy Green 
Eco-Marathon engine development using 
Variable Valve Timing.
This project focuses on the research, design, 
development and testing of a variable valve 
timing (VVT) system designed to operate 
within the specific use case of a petrol inter-
nal combustion Eco-marathon engine. The 
Eco-marathon is a student competition which 
challenges teams to create ultra-fuel-efficient 
vehicles. The goal of this project was to 
implement a VVT solution which could bring 
the efficiency benefits of VVT to the small 
displacement form factor required by an Eco-
marathon vehicle.
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Shannon Regan-Dunn 
Supervisor:  Prof. Tony Miles 
Load transfer in the tibia in total knee 
replacement 

A study to investigate the load and strain dis-
tributions in tibias implanted with revision total 
knee replacements. An experimental knee 
biomechanics rig was used to measure the 
patellofemoral loading, tibial axial loading, 
tibial strains and compartmental centres of 
pressure at varying degrees of flexion. All 
measurements were found to vary with both 
flexion angle and the applied load. The results 
of this study can be used to improve knee re-
placement component performance

Experimental Knee Biomechanics Rig  L - Isometric
R - Lateral - Shannon Regan-Dunn

Kee Ren Yeo
Supervisor: Dr Andrew Rhead
Visualising damage formation in compos-
ite laminates using high-speed video and 
In-situ X-ray CT 

The aim of this project was to investigate the 
damage morphology in glass fibre reinforced 
polymer laminates of six different stacking 
sequences during quasi-static indentation 
tests and compression after impact tests. A 
high-speed camera was used to capture the 
evolution of damage and ultrasonic C-scan 
was used to evaluate the extent of the damage.  

Alice Richardson 
Supervisor:  Prof. Jamie Turner
Study of design factors for rigid airships 
for long-range, high-payload operation 
with zero in-use carbon emissions

The aim of the project is to design a lighter-
than-air aircraft using liquid hydrogen fuel 
to decarbonise air transport. The majority of 
modern aircraft development has been fo-
cused on faster forms of air travel. However, 
airships offer a unique proposal in that they 
can carry vast loads for huge distances faster 
than land and water based travel and achieve 
better fuel efficiencies than the alternative air-
craft available. 

Chris Roberts 
Supervisor: Dr Vimal Dhokia 
Impact Performance of Aluminium Lattice 
Structures created by Selective Laser Melting

An experimental study on the impact perfor-
mance of AlSi10Mg lattice structures made 
by selective laser melting was conducted. 
This study involved drop-weight impact tests, 
computed tomography and physical cross-
sectional analysis of various lattice structure 
designs. The study showed significant effects 
of unit cell geometry and volume fraction on 
the impact performance of the lattice structure.

Look closer - Chris Roberts
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Ilanna Rogers
Supervisor: Dr Chris Bannister
Investigating the Impact of System Hang-Up 
and Exhaust Flow Measurement Techniques 
on Rolling Road Vehicle Emission Measurements

As emission legislation becomes more stringent 
the need to reduce uncertainties within rolling 
road emission testing increases. Uncertainties 
surrounding system hang-up and exhaust flow 
measurement techniques were investigated. 
The tracer exhaust flow measurement was 
highly inaccurate, whilst the direct measure-
ment was poor at low flow rates. System hang-
up results were inconclusive, but showed that 
the regulatory preconditioning period prevented 
hydrocarbon contamination between tests.

Ben Smith
Supervisor: Dr Chris Bannister
Advanced cooling systems for high 
performance vehicles 

The aim of this project was to investigate the 
heat rejection from an automotive radiator 
which uses the stack effect to generate natu-
ral draught. Experimentally and theoretically 
four variables: chimney height, outlet area, 
coolant flow rate and coolant temperature 
were varied to investigate their impact on the 
heat rejection. The effects of a cross wind on 
the chimney exit was also investigated.

Peijian Shen
Supervisor: Prof. Stephen Newman
Innovative Cutting Tool Design for uPVC 
Materials 

Experiments were conducted with three 
existing tools for machining uPVC. The 
performance of each of the three tools 
were investigated and analysed. Rec-
ommendations were then made accord-
ing to the findings.

Sam Rooza
Supervisor: Dr Charles Courtney
Predicting the Motion of Microscopic 
Particles in an Ultrasonic Force Field

Particles of diameter 1-100 micrometers 
suspended in a mixture can be moved by ultra-
sonic acoustic force fields. The process is called 
acoustophoresis. The project aimed to create a 
computational model to simulate the movement 
of such particles. Acoustophoresis is typically 
used to filter or sort particles. The model was 
used to explore potential alternative methods of 
acoustophoretic particle sorting. 

Ben Stevenson 
Supervisor: Dr Elies Dekoninck
The Effects of Using Play as a Group Design 
Tool: A Pilot Study on Lego Serious Play

Lego Serious Play (LSP) is a group planning 
tool which aims to increase engagement and 
productivity in business meetings. This pro-
ject focused on translating the key elements 
of LSP for use within the engineering design 
environment, to improve engagement and 
productivity in group design sessions. This in-
volved creating a ‘Group Design Tool’, testing 
its benefits with student engineering design 
teams, and developing a coding method to 
evaluate these effects.

Frances Stanton
Supervisor: Dr Andrew Cookson
Optimal Choice of Image Processing Algo-
rithms for Heart Disease 

Currently diagnosis methods for heart disease 
are insufficient for early diagnosis or inac-
cessible due to high running costs.   As an 
alternative perfusion MRI images can be 
analysed to quantify the blood flow to the 
heart muscle, thereby detecting a reduction 
if one occurs.  A hybrid simulator was used 
to test different functions over a range of 
flows, noise conditions and contrast agents 
to determine the most accurate estimation 
of blood flow.
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Juhani Taylor
Supervisor: Dr Vimal Dhokia 
Designing a Topology-Optimised Re-
curve Bow Riser

Modern recurve bow risers are often heavier 
than they need to be, so this project aimed 
to redesign it for a better strength-to-weight 
ratio. An existing riser was fitted with strain 
gauges and tested to learn what strains it 
experiences. New designs were generated 
using Topology Optimisation and tested 
against this benchmark, and a new design 
was found that reduced the mass by 26% 
while maintaining a similar stiffness. A recurve bow is drawn by a tensile testing machine 

to examine the forces and strains involved - Juhani 
Taylor

Asath Thavaseelan
Supervisor: Dr Oliver Pountney
Development of Temperature Measurement 
Techniques

This project investigates the use of temperature 
sensors to eliminate background radiation 
when taking measurements. Three parts, 
made of aluminium, were designed for four 
different types of shields. These consist of 
a cone, a cylinder, and an extension. The 
extension is manually attached to the end of 
the two shields. As background radiation is 
not consistent, two bulbs were used to simu-
late this: daylight bulb and an infrared bulb.

V Hau Tong
Supervisor: Mr Rod Valentine
Tennis string testing 

The properties of tennis strings are typically 
provided in the form of a rating system. In an 
engineering point of view, these ratings do 
not provide an indication of the performance 
of the strings as it is not quantifiable. This pro-
ject aims to identify the mechanical properties 
of tennis strings via tensile testing primarily. 
The properties include stiffness, modulus, 
string diameter reduction and stress relaxa-
tion due to tension loss.

Eleni Tsirikou
Supervisor: Dr Andy Hillis
Hydrodynamic Analysis of the CCell Wave 
Energy Converter using OpenFOAM

CCell is a device that converts energy found 
in waves, to useful electrical energy. The 
aim of this project was to produce a numeri-
cal model capable of predicting the response 
of the device under various wave condi-
tions using Computational Fluid Dynamics. 
Simulation results were compared against 
experimental data for the purpose of valida-
tion. With further improvements, the model 
could reduce the need for experimenta-
tion, which adds significant cost to CCell’s 
development.

George Ward
Supervisor: Dr Sabina Gheduzzi
Strain field measurements of articular 
cartilage

This project investigated strain behaviour of 
articular cartilage using Digital Image Corre-
lation as well as a Linear Variable Differential 
Transformer. Articular cartilage degenera-
tion occurs during osteoarthritis, which is the 
leading source of physical disability in indus-
trialised nations. However, there is currently 
no cure. It is hoped better understanding of 
strain behaviour will lead to development of 
improved treatments and diagnostic methods.
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Amy Tyler
Supervisor: Dr Kate Fraser 
Design of a mini artificial heart 

A project was undertaken to both computa-
tionally and experimentally analyse and 
improve upon the performance of a Left 
Ventricular Assist Device (LVAD) designed at 
the University of Bath. Using Computational 
Fluid Dynamics, modification of the LVAD 
impeller blades was performed, and a cor-
responding improvement in hydrodynamic 
performance was observed. Additionally, a 
prototype of the existing LVAD design was 
created along with an experimental test rig, 
allowing for verification of future pump proto-
types to be obtained

The completed assembly of the experimental test  rig 
designed to verify LVAD performance - Amy Tyler

Michael Waugh
Supervisor:  Prof. Stephen Newman
Scheduling of jobs in a micro-metalworking 
SME 

The aim of the project was to develop a pro-
duction planning and control system for a 
Micro-SME metalworking company, Scorpion 
Tooling Ltd. This system would need to im-
prove the organisation and control of the work 
within the business, whilst not hindering their 
flexibility. This was completed by developing 
and implementing a Visual Management sys-
tem into the company giving them a number 
of benefits, such as improving the information 
flow and communication within the business. 

Luke West
Supervisor:  Mr Martin Ould
Postal System Discrete Event Simulation 

This project addressed Royal Mail’s need to 
simulate the cross-docking operation at their 
National Distribution Centre as they seek to 
increase capacity to cope with parcel vol-
ume growth. A discrete-event simulation was 
developed so that proposed improvements 
could be tested without disrupting the real 
operation. Due to the limited timescales 
of this project a full DES model was not 
completed but the Royal Mail can build on 
what has been achieved.

Luke Watkins
Supervisor:  Prof. Richard Trask
Pop-Up Studs for Reactive Footwear

Athletic studs are generally rigid and fixed, but 
there are potential performance and safety im-
provements to be explored with a ‘morphing’ 
stud concept. Using smart material and origami 
principles, the aim of this project was to develop 
a 3D printed morphing stud architecture that 
can adopt a ‘deployed’ or ‘retracted’ position. 
The waterbomb base origami geometry was 
used as the fundamental architecture for this 
concept.

Bistable snap through of 3D printed waterbomb base 
‘stud’ architecture - Luke Watkins
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James Whateley
Supervisor:  Prof. Richard Butler
Investigating the Strength of Non-Standard 
Angle Composite

The project was aimed at understanding 
the capabilities of composite manufac-
tured from non-standard angle plies. Bolt 
bearing strength in the aerospace industry 
is of importance for joining of composites. 
Mechanical testing was carried out proving 
that for a small penalty in bearing strength, 
non-standard angle composites could, 
indeed, be used. The benefits revolve 
around improved manufacturing making it 
an area for continued research.

William Wheeler
Supervisor:  Dr Jos Darling 
Model Wind Turbine Design and Testing

This project was undertaken to gain a 
greater understanding of the wind turbine 
kit purchased from Ecostyle, and find its 
optimum parameters. It also produced opti-
mised turbine blades and compared these 
new blades with the original blades.

Sondre Wikshaland
Supervisor:  Prof. Stephen Newman
Cost Modelling of a Wire-Fed Arc Additive 
Manufacturing Process

This thesis explores the cost benefits of Wire-
fed Arc Additive Manufacturing (WAAM). Its 
production and post-processing activities are 
modelled using a time-driven Activity Based 
Costing approach. Production variability is 
investigated from a cost impact perspective 
and cost savings of up to 76% are found for 
titanium, compared to conventional CNC 
machining and powder-based Additive Manu-
facturing alternatives.

Christopher Williams 
Supervisor:  Prof. Andrew Plummer
Controller design for the AQ-Y dynamic 
viewing pod 

AQ-Y is a proposed tourist attraction, designed 
to carry passengers to a height of 65m, provid-
ing panoramic view of Bath. This project 
investigates the challenges of controller de-
sign for the motion of the structure.

Joel Wong
Supervisor:  Dr Francesco Ciampa
Nonlinear Ultrasounds and Water Immersion 
Transducers for Aerospace Applications

The increasing use of composites in the aero-
space industry signals the need to develop 
present NDT methods to be used with this 
material. The project aimed to improve the 
detection of micro-damage using contactless 
water immersion transducers and nonlinear 
ultrasonic methods for the monitoring of a 
T800 Carbon specimen used in spacecraft 
structures. With proper calibration settings, 
this method was found capable of evaluating 
the general location of damage, and has po-
tential for future refinement. Figure shows the experimental setup of water immersion 

transducers, which required the use of retort stands to 
hold the apparatus in place - Joel Wong
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Jia Yii Teo
Supervisor:  Prof. Michele Meo
Ultrasound imaging of composite materials 
and Airbus composite aerospace structure

This project involves flaw detection in com-
posite structures with Barely Visible Impact 
Damage (BVID) using phased array ultrasonic 
testing. A good characterisation of defects 
including area and volume defect sizing were 
obtained through offline post-processing. Ply-
by-ply information within composite structures 
were extracted and visualised. This is an indus-
trial project in collaboration with Airbus UK.

Vincent Yau
Supervisor:  Prof. Ismet Gursul 
Wing loads control by self-deploying mini-
flaps 

This project investigates the effectiveness 
of load mitigation of a passive leading edge 
flap device.  The calibrated lift and drag force 
have shown effective reduction in lift and pre-
ceding stall behavior. Preliminary study has 
shown the model contribute to load mitigation 
by aerodynamic effects on the flap, poten-
tial applications foreseen available on wing 
blades, wind turbine blades or car spoilers in 
load alleviation and weight saving.

Wei Yan Ong
Supervisor:  Prof. Stephen Newman
Investigating The Effects of Cutting Tool 
Design on The Machinability of Titanium 
Alloy, Ti-6Al-4V

Ti-6Al-4V is one of the most widely used metal  
alloy in many industries due to the combina-
tion of demanding properties that it offers 
such as high strength, low weight, corrosion 
resistance, good formability and biocompat-
ibility. However, the major issue faced by the 
industries with this material is the poor ma-
chinability that it has. Hence, this project aims 
to evaluate the effects of cutting tool design 
on its machinability.

JiaYii Teo

Vincent Yau

Peter Worrall
Supervisor:  Dr James Scobie
Design of a Test Facility for Gas Turbine 
Blade Cooling Experiments 

In a world reliant on gas turbines, research 
into turbine blade cooling has never been 
more important. This project has produced 
a world-first design for a brand new cooling 
rig for the University of Bath Turbomachinery 
Research Centre, capable of conducting con-
jugate heat transfer experiments at matched 
Biot number conditions.  This will provide the 
gas turbine industry with valuable new infor-
mation on turbine blade cooling performance.
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Leanne Yip Heung Win
Supervisor:  Prof. Gareth Jones
Stability of a Wall Mounted Modular Stor-
age System 

A wall mounted modular shelf has been de-
signed to fit into alcove spaces. If the modular 
shelf is mounted to a sloped wall/ceiling the 
weight on the shelf causes an oblique load 
on the fixings. Four wall cavity fixings were 
tested on a purpose-built rig, to assess their 
failure load at multiple load angles. This re-
port also investigates the structural stability of 
the product’s components and recommends 
any design alterations.

Greg Young
Supervisor:  DrMichael Carley
Aerodynamics of a passing cyclists

Does a vehicle produce sufficient aerody-
namic load during an overtaking manoeuvre 
to cause a cyclist a fall? Two experiments, 
one full scale in open air and one scaled down 
in water, were performed to test whether this 
was true. The effect to the flow during this 
interaction was also investigated. Various lateral 
passing distances and speeds were tested, 
as well as two different types of vehicle.

Madina Zhumasheva
Supervisor:  Dr Roger Ngwompo
Modelling and simulation of anaesthetic 
breathing systems 

Jake Zini
Supervisor:  Dr Sabina Gheduzzi
A study of cervical fracture modalities 
arising from rugby tackles

Cervical spine trauma is responsible for the 
largest volume of catastrophic injuries in rugby, 
with the tackle being considered influential to 
this figure. To introduce changes reducing 
these rates, understanding of the mecha-
nisms causing cervical failure is vital. This 
study looked to expand on the current low 
amount of data. Although no injuries were de-
tected, multiple mechanisms were identified, 
comparing interestingly with previous studies. 

Image:  2016 Design & Project Exhibition
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Isaac Gosling 
Supervisor: Prof.Glen Mullineux 
Wheelchair to Vehicle Transfer Aid

There are currently over 1.2 million wheel-
chair users in the UK, and maintaining their 
independence can be challenging for these 
people. This project was to design a device to 
assist wheelchair users to transfer into large 
vehicles such as SUVs and MPVs, by reduc-
ing the horizontal and vertical distance they 
are required to transfer. The device can be 
retrospectively fitted in a vehicle, and folds 
away when not in use.

James Fraser
Prof. Richard Trask
Design of a Device for Low-Energy Plastic 
Recycling at Point of Collection

A device for recycling disposable High Impact 
Polystyrene (HIPS) coffee cup lids in the retail 
environment, with the aims of reducing envi-
ronmental impact, incentivising recycling and 
presenting a valid option for highly localised 
recycling on a large scale. The final design 
incorporated a variable pitch blade plastic 
blender and bistable variable fluid swing 
valves.

Specialist Design 

Lewis Hayes 
Supervisor: Prof.Tony Miles 
Knee Motion Analysis System for Ligament 
Injury Reduction

The Knee Motion Analysis System for Liga-
ment Injury Reduction is a motion sensing 
platform that has been designed with the 
intention of using the collected data to reduce 
the occurrence of ligament injuries in elite 
athletes.

Final system design, with all essential subsystems - 
James Fraser



67

Specialist Design

Luke Jackson 
Supervisor: Dr Jos Darling 
Tilting, Load Carrying Tricycle

A highly manoeuvrable tricycle for commer-
cial delivery services in urban environments, 
that reduces delivery time and minimises 
business running costs

Miles Ingram 
Supervisor: Mr Martin Ould 
Design of an Evolving Family-Centred 
Cargo Bike

A collaborative project with Rodford built, a 
Bristol based company developing their first 
cargo. The project aimed to develop a prod-
uct that would allow young growing families to 
replace the car with a cargo bike.  Split over 
two semesters the project involved interacting 
with potential customers, understanding user 
needs and a great deal of mechanical design, 
which altogether culminated in a looks-like 
works-like prototype ready for Rodford to take 
the design further. 

Photo demonstrating the tilting of the load carrying 
tricycle - Luke Jackson

Richard Kessell  
Supervisor: Dr Elies Dekoninck 
Money Handling Aid for Stroke Survivors

This project developed a money handling aid for 
people who have had a stroke that tackles the 
physical and cognitive problems that might be 
encountered in the use of a wallet. The final 
ergonomic design allows users to easily handle 
money from a neck strap, hand strap or coun-
ter with only one hand, increasing confidence 
and ability to complete independent daily 
living activities.

Ergonomic wallet for one-handed use - Richard 
Kessell

Final complete looks-like, works-like prototype of an 
evolving family-centred cargo bike box - Miles Ingram
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Seb Leonard 
Supervisor: Prof. Chris Bowen 
Locking Bicycle Helmet

The aim of the project is to design a bicycle 
helmet with an integrated lock to provide 
user crash protection and bicycle security in 
a single product. The intention is to provide 
a convenient solution to the transportation 
problems associated with existing helmets 
and locks, so the user does not have to carry 
a lock before locking their bicycle, nor carry a 
helmet afterwards. 

Joe Lear 
Supervisor: Prof. Gareth Jones  
Autofeed Screwdriver

Cordless screwdrivers are one of the most 
commonly used tools worldwide. Despite this, 
there have been few improvements in the 
screw-driving process – it is time consum-
ing, inaccurate and often painful.  The project 
aims to develop a product that improves the 
process considerably, by storing loose third 
party screws and automatically presenting 
them ready to be driven. The concept de-
veloped is an attachment to existing drivers, 
storing screws in a magazine and utilising a 
passive re-loading mechanism.

Jump Lertthanasarn  
Supervisor: Prof. Gareth Jones  
A Device for Generating Large 3D Images

Persistence of vision phenomenon is where 
the eyes retain an impression of light for a few 
milliseconds after it has impacted the retina. 
Using this phenomenon, an array of rotating 
LEDs that is blinking rapidly can be perceived 
as a geometry or pattern. Stacking the LED 
arrays will expand the geometry into the 3-
dimesional space thus creating 3D images. 
The device has many potential applications, 
such as in a museum or for advertising pur-
poses.

Final Locking Helmet Prototype - Seb Leonard

Autofeed Screwdriver Concept - Joe Lear

Final prototype - Jump Lertthanasarn
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Gurmehar Sangha 
Supervisor: Prof. Richie Gill 
Instrumented Seat for Assessing Recovery 
from Knee Replacement Surgery

The Instrumented seat measures the upper 
body force used by knee replacement pa-
tient while getting up from an armchair. As 
a fraction of the patient’s body weight, this 
measurement can be used as an effective 
parameter to assess patient recovery over 
time. An intuitive graphical interface is used 
to log and present data to professionals for 
easy viewing. 

Instrumented seat prototype presentation - Gurmehar 
Sangha

Expandable Dog Crate - Vinit Singhsachakul

Vinit Singhsachakul 
Supervisor: Prof. Linda Newnes 
Expandable dog crate

The aim of this project was to design 
an expandable dog crate to allow users 
to utilize their car boot for personal storage 
as well as to transport their pets. Following 
thorough market and user studies as well as 
a technology audit, a foldable dog crate concept 
was developed capable of unidirectional 
expansion of up to 0.7m. The proposed 
concept was durable and intuitive providing 
users with a convenient solution to a growing 
market demand. 

Chaichana Sirikoon 
Supervisor: Prof. Richard Trask 
3D Printed Ergonomic Cushion with Poly-
urethane Honeycomb Structure

3D printed cushion is designed as an alter-
native to conventional upholstered furniture, 
which requires several different materials and 
processes to create the frame, padding and 
covers. The compressibility is tailored in 
response to the user to maximise comfort.

Printed: Cross section of 3D Printed cushion - 
Chaichana Sirikoon
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Nathan Skelley 
Supervisor: Prof. Tony Miles, Grey Giddens 
RUH
An Objective Muscle Strength Testing 
Device

The aim of the project was to create a de-
vice that could be used by physiotherapists to 
accurately and reliably measure the muscle 
strength of patients undergoing rehabilita-
tion. At present, a patient’s recovery is graded 
using a subjective strength scale, that does not 
quantify the actual force output. Therefore, it is 
necessary to create a device that can deter-
mine the force output of a variety of muscles 
through full ranges of motion.

Chan Sze Long (Sunny)  
Supervisor: Dr Vimal Dhokia 
Bridge Between Physical and Digital Elements for STEM Educational Purposes

The aim of this project is to create a bridge between physical attributes with digital elements 
for STEM educational purpose. The core programme consists of four major sub-systems: 
scanning engine, rendering engine, physics engine and user interface. Children are encour-
aged to build their own model using LEGO bricks, scan it in and experience different simu-
lated physics phenomena with digital versions of the bricks. The goal is to enable children to 
learn subconsciously while having fun.

Caleb Solomon 
Supervisor: Prof. Gareth Jones
Thermal expansion compensator 

Latchways are a company known for supplying 
fall protection systems around the globe. Often 
installed in environments with diverse and 
varying temperature conditions, is one of their 
cable-based products. Thermal expansion 
and contraction of the cable poses serious is-
sues, impacting the reliability of a system that 
is responsible for saving the life of the user. A 
device has been designed to accommodate 
cable length change, whilst meeting the many 
challenging technical demands posed. 

Left: Brick Scanning Engine     Right: Digital Environment - Chan Sze Long

Drop testing designed to gauge an understanding of 
how concepts perform under a dynamic impact load 
- Caleb Solomon

Sam Moss 
Supervisor: Dr Elies Dekoninck  
Coffee Machine Design

A project was set up to design and build 
a prototype of a coffee machine using an 
alternative brewing mechanism. The brew-
ing mechanism used was a combination 
of steeping and pressure brewing, this 
allowed for strong coffee to be made, simi-
lar to that of an espresso machine, less 
energy needed for creating the pressure. 
The usability was improved by simplifying 
the cleaning and grounds disposal process-
es.
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Andrew Taylor 
Supervisor: Dr Pejman Iravani 
Computer Vision System for Visually 
Impaired Athletes

Visually impaired athletes can face many dif-
ficulties while practising sport. This project set 
out to design and prototype a system to use 
computer vision and auditory feedback to as-
sist track runners with visual impairments. A 
prototype of the device has been made which 
takes the form of a pair of running glasses, 
with an integrated camera and bone conduc-
tion headphones. 

Testing of a computer vision system to help visually 
impaired athletes - Andrew Taylor

David Thompson
Dr Tim Adlam
Design for the Next Generation of Mobility 
Scooter

Mobility scooters provide independence 
for some people, allowing them a freedom 
that they could otherwise not achieve with a 
walking stick and would be prohibited by the 
expense of a powered wheelchair. However, 
there has been little innovation in this field of 
design since the scooter’s inception, leaving 
the vehicles behind as other personal trans-
port products leap ahead. The project aims to 
present the next generation design, utilising 
current technologies for maximum user benefit.

Scale prototypes of the next generation mobility 
scooter design (left) and a current mobility scooter 
design (right) - David Thompson

John Venner
Dr Joe Flynn
Portable Security Device for Modern Lap-
tops

Modern, slimline laptops no longer have inte-
grated Kensington security ports. This project 
aimed to develop an innovative product that 
could protect laptops from theft when working 
in public places such as cafes and trains. The 
key goal was to produce a product that was 
unobtrusive to the user, lightweight, compact 
and secure. The slim, hard-shell case de-
signed contains an alarm, a retractable cable 
lock and an automated locking mechanism, 
all connected to a smartphone app.
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Freddie Avis 
Supervisor: Dr Roger Ngwompo
Investigation into the effectiveness of the 
upper body ergometer as a strength and 
conditioning enhancement

An investigation into the primary muscles 
used in operating an Upper Body Ergometer, 
created for international rugby union players, 
to determine the effectiveness of variable op-
erating handle positions. In addition, further 
investigation was performed to consider the 
impact on the deeper body muscles in order 
to assess the Upper Body Ergometers poten-
tial as a physiotherapy tool. This investigation 
involved simulating using both in-vivo and in-
silico, via OpenSim, to measure and predict 
EMG responses during operation. 

Tom Allman 
Supervisor:  Dr Elies Dekoninck 
Improving the Eco-design of Energy-using 
Consumer Products 

This project is an investigation into how real 
and rich user (behaviour) data on domestic 
products can be collected efficiently using 
new technologies and methods. The data 
is to be used by the industry for eco-design 
to reduce the products’ in-use impacts. Fur-
thermore, this project aims to investigate the 
opportunity to use this data to improve the 
accuracy of the use-scenarios used in eco-
labelling and standards set.

Sam Bourne
Supervisor:  Dr Vimal Dhokia
An Affordable Ball-Tracking & Goal Detection 
System for Implementation in Recreational 
5-A-Side

The overall aim of the project is to develop 
a Goal detection system for implementation 
in five-a-side matches. A computer vision 
system is investigated, with colour and frame 
difference thresholding implemented to seg-
ment ball like objects. An algorithm based on 
size and shape is ran to find the optimal ball 
candidate. A stereo camera setup is then in-
troduced to triangulate the ball found in two 
cameras, and the ball’s XYZ coordinates cal-
culated.

Sam Bourne

IMEE
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IMEE

Kristian Callaghan
Supervisor:  Dr Alan Hunter 
Simultaneous Cooperative SLAM from 
Multiple Autonomous Vehicles

This project considers the task of collabora-
tively mapping an unknown environment us-
ing Simultaneous Localisation And Mapping 
(SLAM) with a series of autonomous agents, 
each using only a single RGB camera as their 
environmental sensor. A system capable of 
completing this task has applications in dis-
aster rescue, military, building surveying and 
space. Pre-existing modules were integrated 
to form the overall unique system, across a 
number of stages adding to the complexity 
and capability of the system.

Laura Brown 
Supervisor:  Dr Pedro Estrela 
Patterned nanostructures for biosensing 
using localised surface plasmon resonance

The role of optical detection in modern sci-
ence can provide an effective, and cheap, 
way of confirming the presence of proteins 
in different solutions. This project aims to con-
firm whether the combination of nanostruc-
ture patterning, using displacement Talbot 
lithography, and LSPR detection is a feasible 
technique to take forward. Numerous test 
cases were created to optimise the test meth-
odology used to give the best chance for 
biosensing, with PSA molecules, to take 
place. Figures - Laura Brown

Tom Colthup
Supervisor:  Prof. Richard Trask 
3D Printing Body Armour MAST: Tailoring 
Plates to the Individual:

A proof of concept study looking at producing 
tailored body armour plates for the individual. 
Current setups are both bulky and ill-fitting 
leading to musculoskeletal injury and inade-
quate coverage in many cases. Scanning the 
user and using novel 3D printing techniques 
has allowed for complex architectures such 
as the neck or under-arm to be designed for 
using polymer armour. 

Tom Colthup
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Ed Eades
Supervisor:  Dr Roger Ngwompo
America’s Cup Racing: The Performance 
of a Grinding Athlete

This project endeavoured to develop a data 
acquisition system capable of collecting infor-
mation regarding the performance of a ‘grind-
er’ during an America’s Cup race. Figure 1 
illustrates the role of a ‘grinder’; they provide 
the power to drive winches which adjust the 
tension/position of a yacht’s sail. It is antici-
pated that the information provided by the 
proposed system will improve the efficiency 
of the grinding process and therefore the suc-
cess of the yacht.

Figure 1 - Ed Eades

Sebastian Field
Supervisor:  Dr Alan Hunter 
UltraGlove: Wearable Haptic Device for 
Ultrasonic Inspection 

This uses haptic feedback in the form of a 
vibration motor to give an intuitive method 
of feedback to determine features not vis-
ible using ultrasonic inspection. A proof 
of concept device was developed using a 
piezoelectric ultrasonic transducer running 
through MATLAB connected to a vibration 
motor.

Jonathan Esquirol 
Supervisor:  Dr Simon Le Blond 
Artificial neural network based fault evaluation 
system for high-voltage multi-terminal 
DC power grids

The feasibility of high-voltage (HV) multi-ter-
minal DC (MTDC) power grids for long-range 
bulk power transfer can be credited to ad-
vances in voltage-source converters (VSC). 
VSC’s however are highly sensitive to fault 
conditions. In this project, an investigation of 
artificial neural network (ANN) techniques for 
detection, diagnostics and locating of HV-MT-
DC faults has been conducted. Using hyper-
parameter optimisation to compare several 
Feedforward and Recurrent Neural Networks, 
a robust, high-performance ANN fault evalua-
tion system has been proposed.

Cain Elen Thomas
Supervisor:  Prof. Furong Li 
Investigating the Future Provision of Inertia 
by Generation and Demand

The provision of reserve generation is an es-
sential part of maintaining a reliable electricity 
system and has become an increasingly dif-
ficult task with the growing contribution from 
variable energy sources. Ensuring low cost of 
balancing supply and demand is an important 
aspect which requires an understanding of 
how generator costs vary depending on their 
operation. This project considers the cost of 
part loading different generator types and 
delivers cost-loading level curves for the gen-
erator types.

Charlie Flynn
Supervisor:  Dr Sabina Gheduzzi
3D printing of sugar: scaffolds for tissue 
engineering 

Sugar can be used as a material to create a 
scaffold – a substrate on which to grow cells 
to form bio-artificial tissue structures. This 
project details the design of an extruder sys-
tem capable of creating 3D printed scaffolds 
using molten sugar. The system is based on 
the RepRapPro Mendel 3D printer, and aims 
to facilitate the rapid creation of scaffolds us-
ing widely available and inexpensive technol-
ogy and materials
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Peter Gibbs
Supervisor:  Dr Ivan Astin 
Virtual Reality for simulating submarine 
racing conditions

This project was instigated to investigate the 
use of virtual reality systems in a training 
system for the Bath University Racing Sub-
marine Team. A conceptual design of an ideal 
solution was developed, using TRIZ tools, 
before a training system was decided upon 
for the product of this project. A stationary rig 
using an old competition submarine was pro-
duced, along with a waterproof VR headset, 
integrated control system and VR app simu-
lating competition conditions was produced. Peter Gibbs

Jack Hawes

Jack Hawes
Supervisor:  Dr Roger Ngwompo
Development of a maze solving robot for 
educational purpose 

In this project an autonomous maze solving 
robot is designed to deliver the maximum 
educational benefit to engineering under-
graduates, with regards to microcontroller 
and sensor operation. 2 maze solving robot 
designs are evaluated to inform this assess-
ment.The design produced has an emphasis 
on a modularity, with multiple, configurable 
sensing arrays utilised. This maximises the 
choice students have in programming the maze 
solving robot, to increase student engagement 
and the successful transfer of learning.

Gareth Hawkes
Supervisor:  Dr Roger Ngwompo
The Optimisation of Navigational Capabili-
ties for a Simple Maze-Solving Robot 

Programming a robotic vehicle to solve a 
maze is a common challenge for robotics and 
control students. The aim of this project was 
to explore the capabilities of an off-the-shelf 
Arduino module in the context of maze-solving, 
looking at sensor types, navigation methods, 
modularity and physical performance, deter-
mining the robot’s strengths and limitations, 
and looking into solutions able to aid its 
performance in a physical sense as well 
as in an educational context. Gareth Hawkes
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Dillon Morgan 
Supervisor:  Prof. Chris Bowen
Freeze casting piezoelectric ceramics for 
sensing and energy harvesting

The direct piezoelectric effect, the phenom-
enon whereby electric charge is generated in 
a material on application of a force, may be 
used to provide inexhaustible power genera-
tion for devices where regular replacement of 
batteries is a costly and difficult procedure. 
Advancements in materials science provide a 
foundation for new technologies. This project 
investigates the benefits of introducing po-
rosity into piezoelectric ceramics which may 
be used as vibrational energy harvesters.

Amy McKay 
Supervisor:  Dr Pejman Iravani
3D Printing an MRI Visible Brain

The project consists of 3D Printing geometri-
cally complex hydrogels, specially made up 
to replicate the properties of white and grey 
brain matter under MRI sequence in the 
hopes of producing a better calibration tool than 
currently available. This would specifically aid 
the diagnosis of Focal Cortical Dysplasia and 
White Matter Hyper-Intensities which appear 
as a blurring of white and grey brain matter in 
an MRI scan but are often missed due to the 
resolution of the scanner.

Samuel Du Plessis 
Supervisor:  Dr Elise Pegg 
A crowdsourcing project to investigate the 
reliability of different X-ray scoring methods 
for Osteoarthritis 

Osteoarthritis is a debilitating joint disease 
that affects over 8 million people in the UK 
alone. The research project will examine the 
reliability of one of the most widely used tools 
to assess the severity of osteoarthritis with 
x-ray imaging: the Kellgren and Lawrence 
grading system. It is imperative that the 
diagnosis of osteoarthritis is as accurate and 
reliable as possible to ensure optimal and 
cost-effective treatment.

George Rossides
Supervisor:  Dr Pejman Iravani
Autonomous Quad-Bike Modelling and 
Simulation using Gazebo and ROS

This project describes the procedure required 
to create a simulation environment in Gazebo 
for a model of an Autonomous Quad-Bike. The 
simulation includes actuators and sensors 
of the system, which are controlled using 
the Robot Operating System Framework. 
Simultaneous Localisation and Mapping using 
LiDAR information is implemented to test the 
simulation. Lastly, the possibility of imple-
menting Visual SLAM using camera informa-
tion and Convolutional Neural Networks is 
explored, in order to further improve the 
SLAM capabilities of the system.

Frederick Sherratt
Supervisor:  Dr Jon du Bois
Cyclocopter Micro Air Vehicle: Control

The project investigates the potential perfor-
mance of a quadcopter and cyclocopter mi-
cro air vehicle gust tolerances. Mathematical 
models of both a quadcopter and cyclocopter 
are produced and implemented in Simulink. 
A cascade PID architectures is used to stabi-
lise and control both aircraft. To evaluate the 
performance of each aircraft a Dryden wind 
turbulence model is used to determine gust 
tolerances. The results show a large increase 
in gust rejection for the cyclocotper over a 
quadcopter. Frederick Sherratt
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Ben Smith

Ben Smith
Supervisor:  Prof. Richie Gill
Training tool for hip replacement surgeons
 
The purpose of this project was to develop a 
training tool for orthopaedic surgeons. The 
prototype that was developed used motion 
capture technology to record the position of a 
pelvis model and an acetabular cup inserter as 
the user attempted to place the cup prosthesis 
correctly. The data was then processed in MAT-
LAB to produce an animation of the session and 
the pelvis position, giving feedback to the user 
on the quality of their attempt.

Calum Smith 
Supervisor:  Dr Colin Copeland
Improving the design of a 3D printed combustion 
chamber with integrated recuperator

This project seeks to build upon a novel concept 
of combustion chamber designed with a recu-
perator integrated into the external wall.  The 
additional geometry and pert integration pre-
sents the opportunity for more precise control 
of airflow into the chamber.  CFD analysis tech-
niques have been used on a series of designs 
to verify the impact that can be made using this 
concept for a 12kW micro-turbine specification.

Calum Smith

Jim Sulaiman
Supervisor:  Dr Francis Robinson 
Modular solar power generation system

To investigate the development of a more 
compact, modular power-converter design for 
solar-PV power generation systems, capa-
ble of being miniaturised and integrated onto 
PV panels to implement a common interface 
standard, which gives a power-converter 
service life closer to the anticipated 30-year 
life of PV panels, and allows easier parallel 
or series connection of PV panels into arrays 
and to the AC grid at the point of initial system 
configuration.

Yumesh Suthakaran 
Supervisor:  Prof. Adrian Evans
Chicken Beak Classification

This project aims to develop an application to 
process images of chicken beaks and classify 
them according to their sharpness. The code 
was developed on MATLAB and utilises con-
cepts from both Image Processing and Data 
Analysis. The end product for the user is an 
application that is able to analyse images of 
chicken beaks from a given flock and output 
statistical information about the different beak 
profiles within the flock. 
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Qinyu Zhou
Supervisor:  Dr Min Pan
Modelling of a position control system using 
a high bandwidth digital hydraulic device 

This is a project of modelling a position 
control system using a high bandwidth digital 
hydraulic device. The movement of the actua-
tor is following your requirement demand. The 
digital input given to the system and feedback 
the actual displacement into the controller. 
The whole process is precise and smooth.

Sophie Williams
Supervisor:  Prof. Richie Gill
Instrumented mat for physiotherapist 
assessment of knee function

The Star Excursion Balance Test is a physio-
therapy test to assess knee mobility.  The test 
sees a patient balancing on one leg, whilst 
reaching as far as possible with the opposite 
foot to tap the floor in 8 directions. The instru-
mented floor mat, designed in this project, 
automates the process by capturing a birds-
eye-view image of the patient performing the 
test and using Image Processing in Matlab to 
locate their foot position and display results. 

Chris Ward 
Supervisor:  Dr Weijia Yuan 
Superconducting magnetic energy storage 
systems

A novel metal-insulated coil was fabricated 
for an investigation into the characteristics 
of high temperature superconducting coils 
as energy storage systems. Common in-
vestigative methodologies were carried out 
yielding key descriptive parameters of HTS 
coils. Critical assessment of said parameters 
was performed against those found in an 
extensive literature review. Following which, 
conclusions were drawn with regards to the 
confirmed merits and drawbacks of supercon-
ducting magnetic energy storage systems in 
comparison with competing technologies.

Sophie Williams

Image: 2016 Design & Project Exhibition
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George Baldwin 
Supervisor: Dr Geraint Owen
Improving Cornering Performance of a 
Formula Student Car through Braked 
Torque Vectoring

This project investigated the potential per-
formance improvement that a braked torque 
vectoring system implemented onto a Formula 
Student car could provide at competition. A 
full car Simulink model was created, and a 
driver operated prototype brake system capa-
ble of individually braking the rear right wheel 
was designed and tested on TBR16, Team 
Bath Racing’s 2016 competition car. 

Mark Ascott 
Supervisor: Prof. Michele Meo 
Design and Development of a Carbon 
Fibre Wheel for Formula Student

The scope of the project was to design and 
develop a carbon fibre wheel for performance 
applications. The wheel was assessed using 
finite element analysis, manufactured in the 
Team Bath Racing Build Room and tested for 
validation. The final wheel weighed just over 
1kg, saving 600g per corner of the car.

Team Bath Racing 
& Team Bath Racing Electric

Final Carbon Fibre Wheel - Mark Ascott

Rob Beynon 
Supervisor: Dr Michael Carley 
Vortex Generation on a Formula Student 
Car

This project involved the design and simula-
tion of vortex generators for flow control on a 
formula student car.  The aim was to improve 
the transient performance of TBR17 and this 
was done by increasing the amount of down-
force produced by individual components 
and reducing the negative effects of the front 
wheel wake.
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Sam Bunday 
Supervisor: Dr Colin Copeland
Optimisation of an Engine Boosting 
System for a Formula SAE Powertrain

Acceleration is a key performance criterion 
of any racing vehicle. For those driven by 
internal combustion engines, such as Team 
Bath Racing’s Formula SAE vehicle, high 
acceleration stems from high power and 
torque output across the operating range. 
This research project has implemented elec-
tronic boost control to improve the turbo
charging efficiency of the Team Bath Racing 
powertrain, leading to a 40% increase in both 
torque and power outputs.

Chris Bristow 
Supervisor: Dr Geraint Owen 
Experimental Investigation and Computational 
Modelling of Vehicle Dynamics Parameters for 
a Formula Student Car

The project involved experimental investiga-
tion and computational modelling to determine 
an ideal suspension setup. Camber, toe and 
tyre pressure settings were varied and data 
collected. A simulation model was made in 
Adams/Car, with experimental data used to 
validate the results. The research discovered 
important characteristics of the new Avon 
tyres and allowed an ideal suspension setup 
for competition events to be found.

Oli Cartlidge 
Supervisor: Dr Kevin Robinson
Development and Testing of a Full Com-
posite Monocoque for Formula Student 
Applications

A fully composite chassis was designed to 
improve the TBR car. Critical literature review 
and physical testing of TBR16 defined a target 
torsional stiffness value higher than previous 
cars, whilst still requiring a mass reduction. 
After a detailed FEA model was generated 
and validated to measured data, the TBR17 
chassis is predicted to be 20% lighter, and 
29.6% stiffer; yielding a 76% performance 
increase over TBR16. Shia LeBeouf reflects on the attention to detail re-

quired for TBR composite manufacture... Oli Cartlidge

Tom Clarke 
Supervisor: Dr Jos Darling
Aerodynamic Drag Reduction of a Formula 
Student Vehicle 

This project looked at how drag reduction 
could be used to decrease lap times and 
improve the performance of Team Bath 
Racing’s 2017 vehicle at the coming Formula 
Student competitions. The study tested the 
front wing in the department’s wind tunnel to 
determine the level of agreement between 
CFD and experimental methods for multi-
element aerofoils in ground effect.

Stefano Dallavalle  IMEE
Supervisor: Prof. Peter Wilson  
Lithium-ion Cell Characterisation and 
Charging for a Formula SAE Car

The aim of the project was to explore the bat-
tery cell characteristics used for Team Bath 
Racing Electric’s Formula Student entry. 
Modelling of charging techniques was car-
ried out before experimentally charging a cell 
at various controlled ambient temperatures. 
The difference in capacity across these tem-
peratures was analysed to determine the 
best charging temperature for the complete 
battery pack. The design of the charging cart 
required for Formula Student was also included 
in the report. 
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George Farhat   IMEE
Supervisor: Dr Ben Metcalfe 
TBRe Electronic Control system for TBRe 
Racing Electric Vehicle

Designing and programming the TBRe17 
vehicle ECU. This project focuses on the 
development of a RPP (rapid prototyping 
product) ECU that interprets driver input and 
real-time vehicle dynamics to deliver the right 
amount of power. Multiple safety systems 
were designed and implemented, as well as 
competitive functions such as driving modes 
(Economy, Race, Extreme), traction control, 
temperature controlled torque derating, and 
wireless parametrization to extract maximum 
performance while maintaining reliability.

Ed Fishwick 
Supervisor: Dr Kevin Robinson
Predicting the Strength and Stiffness of 
Carbon Fibre Sandwich Panels for use in a 
Formula Student Monocoque

In recent years Team Bath Racing has used a 
carbon fibre monocoque design for the chassis 
of the car. A model was created to predict the 
strength and stiffness of carbon fibre sand-
wich panels. The model was validated through 
three point bend tests of panels with varying 
laminates and core thicknesses. It can be 
used by Team Bath Racing to make the pro-
cess of proving the safety of their monocoque 
designs much quicker and easier.

Laura Grubb  
Supervisor: Dr Geraint Owen 
Optimisation of a Silencer for a Formula 
Student Powertrain

Simulation and practical testing were com-
bined to produce a recommendation for a 
silencer that is optimised for the Team Bath 
Racing 2017 powertrain. Length, diameter, 
packing material and packing material density 
have been defined to produce the maximum 
attenuation at the minimum weight. The opti-
mised silencer is predicted to be 10% lighter 
than the Team Bath Racing 2016 silencer. 

Geroge Farhat

James Hudson  
Dr Sam Akehurst  
Optimisation of Powertrain Performance 
and Drivability for a Formula Student Vehicle

This project involved analysis of various 
powertrain optimisation techniques, such as 
automated shifting and throttle-by-wire, with 
the aim of maximising Team Bath Racing’s 
performance at competition in 2017. Testing 
and simulation were carried out to acquire 
data for analysis, which showed that the 
optimum strategy for the Acceleration Event 
would be to launch using 2nd gear, with 
automated shifts at 68 and 100kph. Optimising drivability from a tall driver’s point of view 

-  James Hudson
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Peter Hunt   IMEE
Supervisor:  Prof. Peter Wilson 
TBRe Power Electronics Motor Controller

A project is completed to develop an in-house 
motor controller solution for use on an elec-
tric FSAE car with the aim of reducing the 
power train costs. The controller is designed 
for a Permanent Magnet Synchronous Ma-
chine, the current motor type used by Team 
Bath Racing electric. Software is built up on a 
microcontroller and tested on a smaller motor 
using a low power inverter. A full scale invert-
er is also designed and costed.

Guy Huxley 
Supervisor: Prof. Chris Brace 
TBR Optimisation of electromagnetic 
gearshift/electronic clutch/drivetrain 

An investigation into the optimisation of a 
KTM 500 EXC sequentially operated trans-
mission, for use specifically in a Formula 
Student application. Experimental, on-car 
testing was carried out to investigate the 
difference between the stock 6-speed gear-
box and a close ratio 4-speed gearbox. An 
improvement in acceleration performance 
was established using the close ratio gear-
box, with a mass reduction of over 20%. 

Ares Kretsis 
Supervisor: Prof. Michele Meo 
Design & Manufacturing of carbon-fibre 
wishbones for an electric Formula Student 
racecar

The project undergoes design, manufacturing 
and testing of carbon-fibre wishbones with 
the intention of being incorporated to the 
Team Bath Racing Electric 2017 vehicle and 
be raced at the Formula Student event in 
Silverstone. Classical laminate theory and 
FEA were combined to design the wishbone 
geometry and internal layup. Practically, this 
endeavour was also captivating as pre-preg 
was brought from raw material to finalised 
components which underwent destructive 
mechanical testing within the University of 
Bath.

Wishbone assembly design - Ares Kretsis

Jack Lesniewski 
Supervisor: Prof. Andrew Plummer 
Implementation of hydraulic actuation 
system for automatic gear shift and clutch 
operation on a formula student car

The Formula Student gear shift and clutch 
actuation has been a long standing problem 
area for the team. To remedy the issue, the 
goal of the project was to implement a hydrau-
lic actuation system for the Team Bath Racing 
2017 car.  A design for the novel  system has 
been completed;  the system subsequently 
manufactured and tested. A control strategy 
for the gear-shift actuation part of the system 
has also been developed.

Jack Linley 
Supervisor: Dr Carl Sangan 
Optimisation of Formula Student Car 
Aerodynamics

The aim of this project was to use Compu-
tational Fluid Dynamics in conjunction with 
practical experimentation to optimise the 
aerodynamic performance of components in 
low-speed air flow, with particular focus on 
yaw behaviour. Changes to the Front and 
Rear Wing were found to be very effective, 
improving the downforce and efficiency char-
acteristics of the car. Performance level was 
now only 44% as sensitive to yaw angle than 
the baseline configuration.
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Oliver Matthews  IMEE
Supervisor:  Prof. Peter Wilson 
Automotive wireless telemetry system 

This project is the design and implementation 
of the automotive wireless telemetry system 
for the Team Bath Racing electric (TBRe) for-
mula student car. The purpose of the project 
is to display data from the car’s sensors while 
it is in motion and to store this data for ret-
rospective analysis. The system will also be 
used to write values to the ECU to accelerate 
the testing process. 

Ashley Locke   IMEE
Supervisor: Prof. Peter Wilson/Ben Metcalfe
TBRe Smart Bodywork 

Fibre-reinforced Plastics (FRPs) have seen 
rapidly increasing use in a wide range of en-
gineering applications where high strength 
and low density are required. One such ap-
plication is Team Bath Racing Electric’s 2017 
glassfibre bodywork panels, the inspiration 
for this project. The project explores the 
potential benefits of integrating electronic com-
ponents and circuitry into FRP laminates, with 
particular focus on structural health monitoring 
using embedded vibration sensor networks 
and conductive inks.

Marko Mann 
Supervisor: Prof. Richard Butler 
Vibration Analysis for a Composite Formula 
Student Chassis 

This project evaluates the impact of engine vi-
brations on Team Bath Racing’s 2017 carbon 
composite monocoque. A method for measuring 
engine vibrations was elaborated using a Laser-
Doppler Vibrometer. A finite element (FE) model 
was created to determine the natural frequen-
cies and mode shapes of the chassis. Finally, 
an estimate of the chassis’ fatigue life is made 
drawing on data published in composite materi-
als literature. The results indicate that there is 
no significant risk of failure within the design life 
of the chassis of about 200 hours of running.

Oliver Matthews

Ashley Locke

Alex Mercer 
Supervisor: Prof. Jamie Turner 
Optimisation of a Formula Student Power-
train by Charge Cooling through Intercooling 
and Pre-Compressor Injection

The implementation of charged gas cool-
ing using an air to air intercooler and pre-
compressor stage alcohol fuel injection (PCI) 
was performed on a restricted KTM500 EXC 
engine of a Formula Student car. The results 
showed that an intercooler under subopti-
mal conditions increased low end torque by 
approximately 10% and high end torque by 
4% resulting in overall improved vehicle per-
formance. PCI required further work in order 
to yield accurate results
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Sophie Orlans 
Supervisor: Prof. Chris Brace 
Maximising performance  of the TBRe car 
through driver behaviour

The aim of this project was to create a driver 
assistance tool for TBRe to ensure that the 
car is able to complete the 22km long endur-
ance race. The tool will tell the driver if they 
will run out of battery before the race is com-
pleted based on their current driving style. 
The underlying algorithms and user interface 
of the driver assistance tool were developed 
and tested, and should help TBRe to achieve 
a competitive race time.

Marios Mouzouras 
Supervisor: Dr Kevin Robinson 
Thermal Management of a Formula Stu-
dent Car

This project describes the development of 
a transient thermal model for the Formula 
Student car’s thermal management system 
through experimental and theoretical meth-
ods. This model was used to test variable 
components on the car in order to optimize 
the system in terms of performance and 
weight. 

Testing the visibility of the driver display accounting for 
visibility through the steering wheel - Sophie Orlans

Alex Stokoe   IMEE
Supervisor:  Prof. Peter Wilson/ Dr Ben 
Metcalfe 
TBRe The Design and Implementation of 
the Electronic Control System for a High 
Performance Electric Vehicle

A report into the design of the electronic con-
trol system for a high performance electric 
motorsports vehicle. System architecture 
and telemetry networks were designed, built 
and tested as well as other work undertaken 
as the electrical systems manager for Team 
Bath Racing Electric to implement the control 
system for the 2017 competition vehicle.

Boon Sheng Lang 
Supervisor: Prof. Chris Brace 
Engine Calibration using Simulation Model 
and Design of Experiment Approach for 
Formula Student Competition

The aims of this project were to optimise 
spark timing and lambda maps for KTM 500 
EXC single cylinder engine and to assess 
different classical experimental design using 
Model Based Calibration Toolbox (MBCT). 
These were done by using PiToolbox and 
RICARDO WAVE simulation model to choose 
suitable operating window for input param-
eters and using MBCT to design different 
experiment runs and analyse the data collected 
from simulation models. 

Alex Stokoe



85

TBR & TBRe
Tom Simpson 
Supervisor: Dr Sam Akehurst 
Reducing Engine Friction in a KTM 500 
EXC Powertrain

An investigation into friction reduction in the 
Formula Student powertrain. Using empirical 
engine modelling and dynamometer testing 
to assess the effect of lower viscosity engine 
oil and performance friction coatings, friction 
was reduced over a range of operating points. 
A small difference in engine oil viscosity was 
found to have the greatest impact and perfor-
mance friction coatings delivered unexpected 
results with lower friction at low engine speeds 
and higher friction at higher engine speeds.

Sean Thompson  IMEE
Supervisor:  Prof. Peter Wilson
TBRe Design, manufacture and test of an FSAE 
compliant accumulator pack for the 2017 TBRe 
electric vehicle.

The accumulator forms the high voltage en-
ergy source for the 2017 Team Bath Racing 
Electric vehicle:  120 Lithium Iron Phosphate 
cells in series, 400V,  6.5kWh, Up to 600A, 
80kg, More than 1600 parts.  The project has 
involved simulating the effects of a represent-
ative race on a test pack in order to charac-
terise the thermal and electrical performance 
of the system. This included elevated tem-
perature testing to simulate the effects of hot 
weather on race day.

Greg Tzermias 
Supervisor: Dr Kevin Robinson 
Powertrain Modelling and Thermal Man-
agement of an Electric FSAE Vehicle

The project conducts extensive modelling of 
the powertrain components of the University’s 
Electric Formula Student car. Based on the 
findings of estimated heat rejection, the final 
vehicle cooling system components are se-
lected using both thermal modelling and testing.

Dyno - Greg Tzermias

Pranav Vaswani 
Supervisor: Dr Sam Akehurst 
Combustion Analysis using In-cylinder 
Pressure

This project investigates the use of in-cylin-
der pressure to enhance the performance of 
Team Bath Racing’s single cylinder KTM 500 
engine for use in a Formula Student race car. 
A combination of simulation and dynamom-
eter testing allowed for validation of results.
The IMEP and it’s covariance were analysed 
to identify the spark timing for MBT and in-
crease torque output and driveability whilst 
also reducing fuel consumption. 

James Wilson 
Supervisor: Dr Michael Carley 
Sidepod and side aerodynamics optimisa-
tion for a Formula Student Car

CFD was used to develop side aerodynamics 
on the Team Bath Racing Formula Student car. 
There were two parts to this project: Sidepods 
were designed to improve airflow to the radia-
tors with the aim of improving efficiency. Design 
of side wings located in front of the rear wheels 
to improve flow around the wheels and increase 
the car’s downforce.  On track testing found that 
radiator effectiveness was increased by 1.98% 
over the previous design.
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Oscar Bryan 
Supervisor: Dr Alan Hunter 
TBDMarine: Autonomous Sonar Perception 
System

This project aimed to create an autonomous 
sonar perception system, to increase the 
capabilities of underwater vehicles (AUV). 
The tasks achieved by the system were: body 
detection, body confirmation and mapping, 
wall detection, and pipe following. A novel 
system was proposed that used two sonar 
orientations to produce a more adaptable 
system able to achieve a variety of tasks during 
a single mission.

Peter Bruce 
Supervisor: Dr David Cleaver 
A Computational Fluid Dynamics Study into 
Novel Yaw Control Effectors for a Flying 
Wing UAV

Three yaw control effectors for a flying wing UAV 
were investigated through CFD computations. 
Responses due to deflections were compared 
to establish the preferred solution. Transient 
forces and moments due to motion of the air-
craft about its three orthogonal axes were then 
simulated, from which a set of dynamic deriva-
tives were obtained. A flight dynamics model of 
the aircraft was then produced and active yaw 
damping was implemented.

Team Bath Drones 
& Team Bath Drones Marine

Submerged body detection using forward looking 
sonar - Oscar Bryan

A point cloud map of a submerged body built from 
forward looking sonar data - Oscar Bryan
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Jonathan Cole 
Supervisor: Dr David Cleaver 
TBDrones: Efficient Electric Ducted Fans

Electric ducted fans are being considered as 
a potential propulsion system for the Team 
Bath Drones aircraft. The project was to op-
timise the inlet of an internally mounted EDF 
in the fuselage of the aircraft.  CFD was used 
to optimise the height change along the inlet, 
in addition to changing the shape and area 
of the inlet. Following this, wind tunnel test-
ing was used to confirm the design select and 
characterise the aircraft performance. 

Hemant Chudasama 
Supervisor: Dr David Cleaver 
An Experimental Investigation of Standard 
and Novel Vortex Generation Devices on a 
Flying Wing UAV

Flying wings are by nature inherently un-
stable in flight; they risk tip stall due to their 
lack of tail control surface. This project looks 
into testing standard methods of vortex gen-
erators to improve the stall characteristics, as 
well as invent a novel alternative and test its 
feasibility in improving the aerodynamic prop-
erties of the flying wing. A self-supplying air jet 
vortex generator was designed and tested in 
a wind tunnel, with positive results.

Furqan 
Supervisor: Dr Pejman Iravani 
Thrust Vectoring for Aircraft Flight Control

The 2017 Team Bath Drones entry to the an-
nual IMechE UAS Challenge is the Artemis, 
a tailless aircraft based on an existing flying 
wing design called the SkySeeker. A novel 
thrust vectoring control system is being developed 
for the Artemis to greatly improve manoeu-
vrability, even at high angles of attack or low 
speeds where conventional aerodynamic 
control surfaces lose effectiveness, as well as 
making stall-recovery of the aircraft easier. 

Checking vane vortex generators (from TB Drones 
case study on the website) - Hemant Chudasama

Smoke generation for wind tunnel testing - Jonathan 
Cole

Chris Grylls 
Supervisor: Dr David Cleaver 
TBDrones: Flying Wing UAV Initial Sizing 
and Aerodynamic Design

This project forms part of the Team Bath 
Drones 2017 aircraft design effort. A matlab 
model was created to size and optimise a 
flying wing aircraft based on a given payload. 
The model was then used to design three air-
craft based on three different payload cases. 
These were then evaluated with wind tunnel 
testing to confirm their performance and 
evaluate their stall characteristics. 
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Natalie Hale 
Supervisor: Dr Jon du Bois 
Experimental Aerodynamics: Innovative 
Control Effectors

Flying wing aircraft are very efficient, but 
present stability and control challenges, par-
ticularly in achieving yaw control as there are 
no vertical stabilisers. This project compared 
three novel yaw control methods – differential 
elevons, drag rudders and articulated wing-
tips – using wing tunnel testing. Drag rudders 
were the most effective concept as they pro-
duced the largest yawing moment with the 
least coupling in the other two axes.

Daniel Hanvey   IMEE
Supervisor:  Dr Jon du Bois
TBDrones: An automatic landing system for 
an unmanned aerial vehicle

The project aims to design and test an auto-
landing system for use in the Team Bath Drones 
2017 IMechE UAS challenge competition entry. 
The system was split into two: altitude measure-
ment and location identification. Various sen-
sors for altitude measurement were select-
ed and tested for accuracy and precision.  In 
addition, the accuracy of conventional GPS 
was investigated, and Real Time Kinematic GPS 
tested to compare its accuracy and precision 
to conventional SBAS enabled GPS modules.

Testing of novel yaw control effectors in the wind  
tunnel  -  Natalie Hale

Daniel Hanvey

Camille Kanaoya  IMEE
Supervisor:  Dr Jon du Bois 
TBDrones: Autopilot and novel controllers

Autopilot systems for UAVs typically contain 
closed loop control systems to monitor aircraft 
motion such as pitch, roll, heading, speed and 
altitude. In all these control systems, a plant 
is represented by the aircraft dynamics and 
is controlled by a feedforward PID controller. 
However, for some flight conditions outside 
of steady-state cruise, PID schemes suffer 
from robustness issues. Using Simulink, other 
controllers such as LQG and Fuzzy Logic 
schemes are investigated to compare their 
performance.

Alexander Morgan  IMEE
Supervisor:  Dr Alan Hunter 
TBDM: Marine Robotics Simulation and 
Augmented Reality Testing in ROS-Gazebo

The project aim is to assist in the development 
of underwater robotic systems by producing a 
sonar plug-in for Gazebo, a popular robotics 
simulator. The simulated sensors, a multi-
beam echosounder and side-scan sonar, are 
attached to a simulation model of an autono-
mous underwater vehicle that traverses the 
virtual world. Data collected from the plug-in 
is used to generate bathymetry maps and 
sonar images.
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Andrew Miles   IMEE
Supervisor: Dr Alan Hunter 
TBDM: Quad-Thruster Horizontal Propul-
sion and Control System

Team Bath Drones Marine is a student lead 
team aiming to produce an autonomous un-
derwater vehicle which is required to navigate 
an underwater space reliably to complete a 
variety of tasks. This requires a controller 
capable of processing sensor data and trans-
lating that into a motion between mission 
waypoints. The project aim was to design and 
implement a robust controller for the lateral 
motion on a surface platform for future use on 
the proposed AUV. Andrew Miles

Magda Nyadu 
Supervisor: Dr Francesco Ciampa 
Structural Design and Finite Element 
Stress Analysis of a Flying Wing UAV

This research project is concerned with de-
signing the structure and optimising the 
weight of a flying wing UAV. Following on 
from a preliminary airframe design process 
involving the determination of loading condi-
tions and material selections, finite element 
models were developed to predict the internal 
stresses of the UAV structure. The optimised 
results from this research project will feed di-
rectly into the Team Bath Drones UAV com-
petition entry for the 2017 IMechE Unmanned 
Aircraft Systems challenge.

Matthew Parry 
Supervisor: Dr Carl Sangan 
Optimal Propulsive System Design for 
Small UASs

With Unmanned Aircraft Systems (UASs) 
gaining significant popularity in recent years, 
this study looks into the use of a variable pitch 
propeller mechanism to improve the perfor-
mance and efficiency of a small unmanned 
aircrafts propulsive system. The project 
comprises computational modelling, practi-
cal design, and physical experimentation, 
comparing a variable pitch propeller against 
a theoretically optimised fixed-pitch baseline.

Alex Powell          IMEE
Supervisor:  Dr Pejman Iravani 
Gain Shifting and Trajectory Planning for 
Autonomous UASs

This projects looks at adjusting the controller 
gains within an autopilot to ensure efficient 
performance after flight characteristic altera-
tion, such as during payload drops. This is 
combined with live route planning to plot the 
new flight path based upon the altered flight 
characteristics. This has been developed 
through a combination of modelling and soft-
ware in the loop testing and is expected to 
be implemented onto the Team Bath Drones 
UAS

Tape, an engineer’s best friend - Matthew Parry
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Rob Thomas   IMEE
Supervisor:  Prof. Adrian Evans
TBDrones: Visual recognition and geo-
referencing

An integrated project focused on developing 
a vision suitable for use within the Team Bath 
Drones aircraft. The main focus was on inves-
tigating the use of cascading filters for image 
processing, however further work was done 
on the design of the integrated autopilot and 
companion computer mounting system.  The 
project aimed to provide a stable code-base 
that can be expanded upon in future years.

Tom Philbedge 
Supervisor: Prof. Andrew Plummer 
Dual-Thruster System for Vertical Propulsion 
and Control

Depth control system developed through ex-
perimentation, simulation to be implemented 
into Team Bath Drones Marine.

Team Bath Drones is all smiles with the aircraft coming together - Magda Nyadu
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Nadia Domanski 
Supervisor:  Dr Michael Carley 
Motorcycle Aerodynamics Investigation and 
CFD Package Design for the Bath Zero Elec-
tric Motorcycle Team

Bath Zero is a student competition team that 
annually builds a fully electric motorcycle 
capable of competing at the Isle of Man TT. 
Efficient packaging of batteries is a problem 
that leads to poor aerodynamic character-
istics, which at average speeds of 100mph 
causes large quantities of drag. This project 
investigates experimental methods of charac-
terising drag on motorcycles and outlines a 
validated computational fluid dynamics model 
for future teams to use. A geometric optimisa-
tion program is also outlined. 

Sam Catchpole 
Supervisor:  Prof. Gareth Jones
Modelling Motorcycle Handling Dynamics 
and its Application for Bath Zero

Research has been conducted investigating 
the usefulness of using simulation software 
to model motorcycle handling performance. 
The simulation results were compared to both 
rider reviews and real life tests conducted on 
the Bath Zero motorcycle. Using the informa-
tion gained from these tests, investigations 
were conducted on optimising Bath Zero’s 
suspension settings for certain roads and ma-
noeuvres. The results showed that although 
performance optimisation is possible, the 
usefulness of the results are limited. 

TT Zero

Track testing for aerodynamics - Nadia Domanski
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Jeffrey Chow 
Supervisor: Dr Elies Dekoninck 
Developing Technology to Enable Quayside 
Recycling of Plastic Fishing Gear Found in 
the Oceans

This project aimed to develop a solution 
that enables recycling of plastic marine litter. 
Efforts were focused on the primary ocean-
based contributor to marine litter: plastic fishing 
gear. Using in-depth market research and crea-
tive brainstorming tools, a High-Pressure Net 
Cleaner was designed to help clean recovered 
nets to a sufficient standard and allow users to 
sell the nets to recyclers, creating an economic 
incentive for fishermen and harbours to recycle 
fishing nets.

Raez Azman 
Supervisor: Dr Mike Wilson 
Conjugate Heat Transfer Modelling of 
Rotating Compressor Discs

Increasingly efficient gas turbine engines 
require tighter and tighter clearances between 
the turbine blades and the engine walls. As 
the metal undergoes thermal expansion, it is 
vital to understand the heat transfer between 
the compressor disk cavity and cooling air.  
This project seeks to understand the com-
plex interaction of convection, turbulence and 
Coriolis forces in a compressor disk cavity, 
and if it is feasible to create a reasonably 
accurate, simplified computational model of 
this problem.

BEng

Zubair Masri 
Supervisor: Dr Kate Fraser 
Investigation of washout in artificial hearts

There are 100,000 deaths directly attributed 
to heart failure annually in the UK. One of 
the prognosis to prolong the lives of people 
having an end-stage heart failure was to im-
plant a Ventricular Assist Device, VAD, onto 
the heart of the patients. VAD is a mechanical 
heart pump that helps to pump blood around 
the circulatory system. Despite its success, 
the pump saw a few setbacks relating to 
blood damages. Hence, an experiment was 
carried out to investigate time exposure of flu-
ids inside different types of pump at different 
flow rates.

Sophie Ingram    IMEE
Supervisor: Dr Peter Shepherd 
Wireless 802.11x performance delivery

This study offers a detailed insight into some 
of the benefits and drawbacks that may be 
encountered when implementing a Multi 
User – Multiple Input Multiple Output (MU-
MIMO) solution into consumer grade wireless 
routers. MU-MIMO is designed to better 
utilise multiple antennas to provide an im-
proved in-home wireless experience; this 
investigation looks to enhance understanding 
of the performance characteristics.



93

BEng
Ellie Lloyd Jones  IMEE
Supervisor: Dr Steve Cayzer
A social network analysis of learning

This study outlines research into using Social 
Network Analysis (SNA) techniques to ana-
lyse University of Bath Massive Open Online 
Course (MOOC) networks. It aims to address 
the increasing problem of high dropout rates 
in MOOCs by identifying dynamic changes in 
the MOOC network over the six week run of 
the course, and using these analyses to sug-
gest pedagogically informed improvements to 
MOOC course designers.

Rosh Rai 
Supervisor: Mr Rod Valentine 
Tennis string testing 

There has been significant developments in 
the tennis related science ranging from the 
tennis racket design and material, ball im-
pact behavior, tennis shoes and much more. 
However, a tennis string have been some-
what overlooked. So this project aimed at 
conducting monotonic tensile test on various 
strings to investigate their material properties 
like elastic modulus, elongation at break etc.

Tom Pugh 
Supervisor: Prof. Glen Mullineux 
Natural frequency of tennis racket strings 

Previous work has investigated the motion 
of a racket string bed after it has impacted a 
ball. Some effects are governed by the natu-
ral frequency of the string bed. This project is 
to investigate if a computational method can 
predict the natural frequency for a range of 
racket shapes and string tension. The model 
had an error of 1.2% when comparing the re-
sults with 10 sets of experimental data.

Ellie Lloyd Jones

Rafael San Martin
Supervisor:  Dr Alborz Shokrani
Hybrid cooling and lubricating technology 
for CNC milling of Inconel 718 nickel alloy

Minimum quantity lubricant (MQL) and cryo-
genic machining are alternative cooling/
lubricating techniques for improving machina-
bility of difficult to machine materials, such as 
Inconel 718 alloy. However, their application 
is limited in machining Inconel and most studies 
are concentrated on turning. In this study, MQL, 
cryogenic cooling and a novel hybrid cryo-
genic and MQL (CryoMQL) cooling technique 
are used for CNC milling of age hardened In-
conel 718.

Evangelia Stergiou  IMEE
Supervisor:  Prof. Richard Trask
Self-Healing Vascular Polymer Response 
to Mechanical Stress

This project examines the effect of different 
self-healing techniques and sample shapes 
on the healing efficiency of Sylgard 184. 
Three healing techniques are assessed; 
premixed healing through vascular injection 
of Sylgard 184, self-healing via Sylgard 184 
individual component injection and, self heal-
ing via a sinusoidal mixing module. Healing 
efficiency is also studied in three different 
sample shapes with varying width:thickness 
ratio of mid-section dimensions and is deter-
mined by considering ultimate tensile strength 
and strain values.
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Li Zhao    IMEE
Supervisor:  Dr Peter Shepherd
Design and Realisation of Analogue 
Music Synthesiser Modules 

A design and make of an electronic device, 
known as audio mixer, which is the output 
module in Analogue Music Synthesiser.  The 
mixer will be able to deliver basic functions, 
including:  combine signal inputs from dif-
ferent analoue audio sources, change the 
amplitudes of each input separately, controlla-
ble overall output volume.  The mixer will also 
include an equalisation function to enable the 
volume control on different ranges of frequen-
cies on each input and output channel.

Izam Zakaria 
Supervisor: Dr Hamideh Khanbareh 
Harvesting energy from engine exhaust 
gases using Pyroelectric Technology

The development of pyroelectric materials in 
high temperature energy harvesting applica-
tions has been limited due to the pyroelectrics 
which are commercially available. Using a 
novel composite pyroelectric film as the ac-
tive element, designs were proposed for an 
exhaust gas energy harvesting device. The 
concepts were evaluated using a power gen-
eration model which involved heat transfer 
modelling. After an NEDC driving cycle, the 
proposed device produced 775 micro Joules 
which could be used to power a wireless sensor. Izam Zakaria

Matthew Worthington
Supervisor:
Study on Opposed Piston Engines

An opposed piston engine is an engine which 
consists of cylinders with two pistons inside 
opposing each other therefore push away at 
the centre during combustion. They are not 
currently used in commercial vehicles, with 
emissions getting tight and people keen to 
save the environment; the architecture of 
these engines is looking favourable.  Computer 
models with MATLAB are produced to link 
geometries before running thermodynamic 
calculations to model the thermal efficiency of 
these engines.

Image:  2015 Design & Project Exhibition



95

Prizes - Group

Best Interdisciplinary Engineering Group Project

Group 20 - TTZero

  Nadia Domanski   Sebastian Field
  Robbie Fraser   Sebastian Leonard
  Toby Morley   Frank Nation
  Nathan Skelly  Benjamin Smith
  Muhd Sulaiman  David Thompson
  William Wheeler

Best Individual Performance in Group Business and Design Project

Oliver Cartlidge

Joseph Black Prize 2015-16

Accenture Group Prize 2015-16

Best Group Business Prize 

Group 4 - Novability

  Edward Eades  Roseline Ezekwesili
  Joseph Lear   Thomas Philbedge
  Caleb Solomon  Christopher Williams
  Joachim Larrasquet 

M+W Prize 2015-16
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Best Aeronautical Group

CT3 - Aero X Aviation

  Peter Worrall   Sam Rooza
  Matthew Cox   Michael Draper
  Carlos Lemes   Karolina Nikolova
  Irvin Ong    Alice Richardson
  Ash Thavaseelan  Fong Wai

TTP Aeronautical Award 2015-16

Best Mechanical Group

Group 4 - Novability

  Edward Eades  Roseline Ezekwesili
  Joseph Lear   Thomas Philbedge
  Caleb Solomon  Christopher Williams
  Joachim Larrasquet

Best Automotive Group

Formula Student - Systems Group

  Mark Ascott   George Baldwin
  Christopher Bristow  Edward Fishwick
  Jacek Lesniewski  Alexander Mercer
  Thomas Simpson  James Wilson

TTP Mechancial Award 2015-16

TTP Automotive Award 2015-16
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Prize Winners 2016

The Thornton Memorial Prize 
Best Materials and Bioengineering Group 
Student

Thomas Rafferty

Royal Aeronautical Society 
Best Student Graduating in Aerospace 
Engineering

Maitham Dib

Moog Inc. 
The Moog International Women in Engineering Mehrnaz Tajmir

Institution of Mechanical Engineers 
The Institution Project Award Hannah Forbes

Institution of Mechanical Engineers 
The Frederic Barnes Waldron Best Student 
Award 

Christopher Bramley

The IET 
Best Student Graduating in Manufacturing 
Engineering 

Chloe Cunningham

HMGCC Design Prize
Best Specialist Design Project Fay Johnston

Frazer-Nash Consultancy Prize
Best Student Research Project in Aero-
space 

Perez Kabagambe

Frank Wallace Memorial Prize 
Top BEng Student Matt Kenealy

Ford Motor Company 
Best Student Graduating in Automotive Engi-
neering

Josh Slade

Department of Mechanical Engineering 
Final Year Project  Poster Prize

1st  Jon Sleeman
2nd  Hannah Forbes 
3rd  James Acquaye Nortey-Glover

Department of Mechanical Engineering
Top Formula Student Final Year Project 
Prize

Noel Moorhouse

Crown  Europe Prize
Best Student Graduating in Innovation and 
Engineering

David Cattermole

Bryant Prize 
for Orthopaedic Biomechanical Research Lewis Dyke

Armourers & Brasiers’ 
Best Materials Group Project 

Lucie Culliford
Prize Winners 2016
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