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Welcome to the 2018 Design and Project Exhbition

A warm welcome to the 2018 Design and Project 
Exhibition and to the Joseph Black Lecture given 
by Geoff McFarland FREng of Renishaw plc.

This booklet contains the details of 25 Group 
Business and Design Projects (GBDP) undertaken 
by third year students from all our degree 
programmes. In addition the booklet provides 
descriptions of 216 Final Year Engineering 
Projects from a broad  range of academic subjects 
together with 22 final year Specialist Design 
undertaken by our students. These projects are 
core activities undertaken by our students and 
represent a substantial component of our degree 
programmes. They give all our students the 
opportunity 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 a testament to 
both the quality of the students and their skills and 
understanding of the broad theoretical elements of 
our engineering curriculum.

Major flagship activities are our Student Teams 
who enter international and national competitive 
events. Once again, Team Bath Racing (TBR), the 
UK’s most successful Formula Student team will 
be launching their TBR18 car. Our Formula Elec-
tric Car will be launched by our Team Bath Racing 
Electric (TBRe) team consisting of students from 
both the Departments of Mechanical and Elec-
tronic and Electrical Engineering. Both our teams 
will be entered in competitive events including 
the IMechE Formula Student event at Silverstone 
and Germany, with TBR18 competing in the Sil-
verstone, Hungary and Austria events. In addi-
tion, the Departments of Mechanical Engineering 
and Electronic and Electrical Engineering will be 
launching the TT Zero Bike competing in the Isle 
of Man TT event during this week. We also have 
our Green Bath Racing Team aiming to beat their 
3100 miles per gallon record set in 2017 at the 
Shell Eco Marathon in the Olympic Park, London.

Team Bath Drones combines the skills of 
Aerospace, Mechanical, IMEE and Electroinc and 
Electrical engineering students to design, build 
and test autonomous aircraft. In 2017 the team 
won the international IMechE UAS Challenge and 
scooped the prizes for innovation and design. This 
year’s team aim to improve on this performance 
through a lightweight composite twin-motor flying 
wing design which incorporates novel features 
such as a 3D printed antenna, high-frequency 
gust load alleviation and neural network image 
recognition. They had a good start with their first 
flight of the prototype in March, and first flight 
of the competition aircraft is scheduled for 12th 
May, ready for the competition on 18th June. In 
addition, Team Bath Drones Marine, consisting of 
Mechanical and IMEE students, are competing 
again with an autonomous submarine entry into 
the European Robotics League for autonomous 
disaster response.

All these teams get a limited start up budget from 
the University but raise substantial funds through 
sponsorship from industry through their enterprise 
and entrepreneurial skills in pitching for additional 
support funds. 

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

We are absolutely delighted to welcome Geoff 
McFarland, Fellow of the Royal Academy of 
Engineering and a University of Bath Visiting 
Professor to deliver the 2018 Joseph Black lecture 
entitled “Engineering & Metrology in the field of 
Neuroscience.

Professor Steve Newman
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Joseph Black Keynote Speech

Engineering & Metrology in the field of Neuroscience
During the past 20 years significant advances have been made in medicine, however little has been 
achieved in treating a rapidly growing population of patients suffering from neurodegenerative diseases 
like Parkinsons or Dementia. If significant advances are not made soon then a very substantial part of 
the world’s GDP will be needed to care for these patients making it even more difficult to find resources 

for new treatments. Over the past 10 years 
plus Renishaw has been working with a 
multidisciplinary team of medics to try and 
bring better treatment tools to the problems. 
What started out a specific surgical need has 
become very much a large engineering and 
system problem.  During the lecture Geoff 
will outline many of the advances made 
especially in the field of medical metrology, 
but also highlight some of the challenges 
that remain in finding a widespread clinical 
solution.

Geoff is Group Engineering Director and has been 
a board member at Renishaw Plc since 2002, 
where he heads the group engineering function 
and for which he is also responsible for group IP 
and patents. Geoff is a Fellow of The Royal Acad-
emy of Engineering and is a member of the Insti-
tute of Physics with BEng and DEng engineering 
degrees. He is a visiting professor at the Univer-
sity of Bath and an honorary professor at Heriot-
Watt University.

Growing up on a busy farm in West Ireland, Geoff 
learned much about practical engineering and maintenance including at the age of 12 the art of burning 
holes while trying to weld and how to out run an angry bull. Frustrated by repeated examples of bad de-
sign he decided to study mechanical engineering in Scotland and eventually learned to like good beer 
in Edinburgh. Geoff’s early career underlined the importance of understanding manufacturing process 
technology and how critical it is to product design before joining Renishaw in 1994 at its development 
research facility in Edinburgh.

Geoff McFarland FREng
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MEng Group Business and Design Projects

The Group Business and Design Project units are cornerstones of all our MEng programmes which 
last four years (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 professional, 
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. 

2018 has seen the largest ever class of undergraduates complete the Mechanical GBDP courses: 206 
students, divided into 25 groups covering a very wide range of project topics. 71 students have been 
dedicated to developing vehicle designs for numerous student competitions in 2019 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. The popularity of TRBe Electric Race 
car this year has made it the largest competition team, reflecting trends in the automotive industry. Our 
newest competition team is the Bath Sounding Rocket team, formed in January this year. These projects 
expose the students to the realities of design, manufacture, test and real competition against other 
student 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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The Aerotails Venture  

ASSESSOR: DR KATHARINE FRASER SUPERVISOR: DR ED ELIAS 

A REAR MOUNTED EXTERNAL LUGGAGE CARRYING DEVICE 

Jun-Yeong	Kim	
Marketing	&	Finance	

Nataniel	Tasev	
Operations	Manager	

Freddie	Williams	
Business	Manager	

	15 
seconds 

ATTACHES		
IN	LESS	THAN	

	20% 
FUEL SAVINGS 

UP TO 

	50% 
MORE LUGGAGE 

SPACE 

Liam	Bridge	
Project	Manager	

Hannah	Hinds	
Product	Executive	

Adjusts to fit all 
hatchbacks and SUVs 

150L extra storage 
  

Sleek, aerodynamic shape 
minimises fuel consumption 
  

Attaches quickly 
and easily without a 
tow bar 

Pivot and folding legs allow for 
quick detachment to access 
the boot  
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MEng Group Business and Design Projects - Group 2

We designed a High Capacity Scissor lift for bridge installations/removals in 
the UK. Currently ALE employs standard techniques requiring large amounts of    
temporary steelwork which costs a lot of money to mob/demob and is all third 
party cost. By using the High Capacity Scissor to jack up bridges this would    
reduce costs and the duration of a project, giving ALE a competitive advantage.  

High Capacity Scissor Lift 
G-02—ALE 1 

Calvin      
Pang 

Niki            
Johari 

Zygimantas 
Milvydas 

Anna  
Stoyanova 

Lawrencia 
Njume 

Supervisor: Glen Mulineux  

Project Manager Business Manager 

4 m Stroke 

100 tonne  
Capacity  
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MEng Group Business and Design Projects - Group 3

 

THE BRIEF 
To design a cassette for ALE’s new jacking system, the MJS-300, that weighs 
less than 50kg per component whilst supporting at least 50 tonnes of load, so 
that the cassettes can be manually handled. This will allow ALE to operate the 
MJS-300 in confined spaces where it isn’t possible to use forklifts which gives 

them access to new projects and saves money. 

Lightweight Cassette 
System for Jacking 

THE TEAM Conor Wills – PM 
Rudresh Patel  

Sher Wu Ng 

Josh Yardley – BM 
Cris Walker 

SUPERVISOR – Prof. Glen Mullineux | ASSESSOR – Prof. Tony Miles 

THE SOLUTION – 50T 
This cassette is a one-piece 
design made from two CNC 

machined beams with the required 
locating features that are 

connected with a hollow tube. 
Specification: 

• 50 Tonne Load Capacity 
• 49.3 kg Weight 
• Material: Al-6082 
• £1050 Cost 

THE SOLUTION – 300T 
This cassette is a 6-piece design 
made from identical corner pieces 

and plate components that are 
bolted together. This cassette will 
be assembled on the MJS-300. 

Specification: 
• 300 Tonne Load Capacity 
• 27.9 kg Plate Weight 
• 38.5 kg Corner Weight 
• Material: S355 Low-alloy Steel 
• £1800 Cost 
• 120 second assembly time 

Group 3 
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Design of a Production Facility to Additively 
Manufacture a Titanium Component 

In collaboration with  

The Facility: 
• Designed to manufacture a 

complex medical component 
through additive 
manufacturing 

• Integrates selective laser 
melting of the component with 
its required post-processes 

• Automated process through 
robotic part transfer and 
system integration 

 
Key Benefits: 

 
 

The First Component: 

 
 
 

  

 

SLM
Powder 
removal

Heat 
treatment

Wire 
EDM

Electro-
polish

CNC 
machine

The Group 5 Team: 
Zara Zaman (PM) 

Tom Peterson (BM) 
Jack Crossfield 

Tanreece Chahal 
James Taylor 

Supervisor: Vimal Dhokia 
Assessor: Richard Trask 

 

Reduced production 
times 

Minimised costs 

Consistent quality 
assurance 

Ease of use 



MEng Group Business and Design Projects - Group 6

15

In collaboration with

IN ORBIT offer a renewable and 
environmentally conscious alternative 
to chemical propulsion for satellite 
orbital control.

The Albatross solar sail generates 
thrust using solar radiation pressure 
acting on the sail surface. Retractability 
allows this force to be utilised as 
required and position control directs 
the sail towards the sun to achieve 
maximum thrust. 

SCALABLE

LOW COST

RENEWABLE

SAFE

RETRACTABLE

LIGHTWEIGHT

ALBedo Alignment Tracking Retractable Orbiting Solar Sail 
Supervisors:

Dr Francesco Ciampa 
Dr Charles Courtney 
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MEng Group Business and Design Projects - Group 7 

 
 

Manufacturing cell design for a gerotor pump 
Group 7 

DESIGN BRIEF 

Develop a flexible manufacturing cell to 
produce 2000-5000 gerotor pumps per year. 
The pumps must be of up to 10 different 
variations at a unit cost less than £100. 

 
. 

 

MICRO HYDRAULICS 

Ben Steiert – PM & Product 
Luke Lindsey – BM & Product 
Hristiyan Petkov – Operations & Product 
Rowan Green – Marketing & Sales 
 

Callum Pennock – Finance & Sales 
James Gopsill – Supervisor 
Andrew Plummer - Assessor 

SOLUTION 

 

Tight tolerances and surface finish requirements of ±5µm and 0.4µm respectively, 
achieved on complex surfaces. 

Achieved with precision machining and wire EDM technologies 
alongside a CFD study to determine tolerance limits 
 

 
 

Quality assurance performed on all parts to ensure these requirements are met 
Achieved using a coordinate measuring machine  
  

 

Fully integrated flexible manufacturing facility with consideration into operations, 
expansions and timings. 

Dynamic modelling of the system to optimise the process  
 
 
 
 

1 

CHALLENGES 

 

2 

3 
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MEng Group Business and Design Projects - Group 8

The Team
Brendan Mulroney PM
Gregor Chalmers BM

Matthew Leong
Max Valentine 

Supervisor
Ed Elias

c

What it Does
• Drone launched from fixed cannon
• Slowly descends to Surface
• Captures and streams images of surroundings 

on descent

Who is it For?
• RNLI - Increases visibility in rough seas
• MoD - For urban combat situations to locate enemies
• Other emergency services like the police, firefighters, 

lowland and mountain rescue

How Does it Work?
Key Benefits:
• Instant deployment
• Provides information 

regarding surroundings 
immediately

• Cheaper than 
alternative surveillance 
methods

• Can be used in all 
weather conditions

Group 8



MEng Group Business and Design Projects - Group 9

18

 

 

Adam Taylor (PM)                                                              Jorge Masa 
Sergen Geliş (BM)                                                       Alex Upcott Gill 
Pene Leelathanamongkol                                            Joshua Canfield 

 
Supervisor: Dr Hamideh Khanbareh            Assessor: Prof. Michele Meo 

 

 

 

 

 

 

 

 

 

 

 

  

 

Features 
 

IP67 rated - total protection 
against dust and immersion in 1 
m of water for 30 minutes 
 

Flexible sizing up to 2.5m x 1.2m 
x 1.2m 
 

Shock absorption to reduce drop
deceleration by 20g (30% more 
than current design) 
 
Operating range between -13 
and 55°C 
 

Group 09

Project brief: re-design the EXOcase (the first modular IP-rated 
protective case) to improve its ingress protection rating and shock 
absorption, while retaining its scalable design 
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Group 10 
Matthew Southworth (PM) 
William Barker (BM) 
George Peratitis 
Dhimesh Parmar 
Thomas Gyöngy 

 

	
																																											

In association with 
 

Supervisors: Francesco Ciampa 
                     Charles Courtney 
                     Patrick Keogh 
 

THE	PROBLEM	 OUR	SOLUTION	
The	hundreds	of	satellites	currently	
orbiting	 the	 earth	 all	 suffer	 from	
the	 same	 major	 problem,	 orbital	
decay.	 Liquid-propellant	 rocket	
systems	 are	 currently	 used	 to	
correct	satellite	orbit,	but	they	are	
heavy,	 use	 toxic	 fuels	 and	 have	 a	
limited	lifespan	of	15	years.

A	 solar	 sail	 is	 an	 ultra-light	 reflective	
sheet	 that	 uses	 the	 momentum	 of	
photons	from	the	sun	(a	theoretically	
limitless	source	of	energy)	to	propel	a	
spacecraft.	 We	 have	 designed	 a	 sail	
attachment	for	a	satellite	that	is	both	
deployable	 and	 retractable,	 allowing	
periodic	correction	of	satellite	orbit.	

v Solar	sail	uses		combination	of	scissor	mechanism	and	rollable	booms	made	
from	bistable	material	for	deployment	and	retraction	

v Angular	control	system	with	two	axes	of	freedom	allows	for	full	range	of	
movement	
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MEng Group Business and Design Projects - Group 11 

• <1µm ACCURACY
• 100% IN-HOUSE 

TRACEABILITY

• AUTOMATIC LOADING 
AND UNLOADING

“AUTOMATED INSPECTION PROCESS OF METAL RODS”

• TOUCHSCREEN 
INTERFACE

• SMART CONTROLLER

TEAM
SAM TROY (PM)
ADRIAN MONTAGU (BM)
WILL BOOTH (OP)
JAMES ASHWELL (MK)
DUY BUI (FN)

SUPERVISOR 
DR ALBORZ SHOKRANI
ASSESOR
DR ANDREW HILLIS



MEng Group Business and Design Projects - Group 12

21

 



MEng Group Business and Design Projects - Group 13

22

 



MEng Group Business and Design Projects- Group 14

23

 

360E Educational Scheme 

Project Brief 
The team was tasked with developing an educational workshop that makes 

use of the Dyson 360Eye robot vacuum cleaner. 

Free for schools, the kits are loaned either for 1-day or eight-weeks. 

The scheme aims to inspire 
students into STEM careers to fill 
the UK skills-gap through an 
exciting mechatronics workshop. 

In the workshop, students work in 
groups to program the Robot to 
complete Challenges with a fun 
narrative theme - The Robot Games. 

Google Blockly, a visual coding language, is 
used to control the Robot and other 
mechatronic attachments, as below. 

Mechatronic attachments are used to 
complete Challenges earning points for 
each team. 

A lesson plan helps teach mechatronics, 
computing, math and physics. 

The 
Challenges 

The Arena 

The Robot 

 
  

The Dyson 360E Team 
Supervisor: Dr Chris Bannister Assessor: Dr Ioannis Georgilas 

  
PM/Business |A. Sidawi 

Sales and Marketing | T. Ruddell 
Finances | J. De Simone 

Product/Service | M. Lau 
Production/ Distribution | N. Meswania  
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MEng Group Business and Design Projects - Group 15 

Micro Autonomous Underwater Glider 
TO INFORM WATER SUPPLIERS ON STRATIFICATION CONDITIONS OF WATER RESERVOIRS

Team

Mario Colavita
Business Manager  

Tom Hemingway Dan RoweCharlotte Juteau
Project Manager

Jamie Taylor

60 hour 
autonomy

500x140 mm
6kg

Full lake scan

Dissolved oxygen 
and temperature  
measurements 

Data processed 
into clearly 

sectioned maps
USB retrieval

One button 
Status LED 
Removable 

wings

Alan Hunter
Supervisor

Elies Dekoninck
Assessor

Product
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MEng Group Business and Design Projects 

Images from 2017 Group Business 
& Design Exhibition



MEng Group Business and Design Projects - Competition Groups

26

 

 
Team Bath Racing 2019 

What is Formula Student? 

Formula Student (FS) is an international design and business competition 
based around the premise of a start-up business designing a single-seat race 
car. Points are awarded at competition through static events and based off the 
performance of the car in Dynamic Events. 

Who are TBR19? 

TBR19 are the latest internal combustion powered Formula Student team 
from the University of Bath. 24 engineers have started an 18 month 
development cycle to design a car for FS Static Events this summer, before 
iterating and building their car, to compete in the Dynamic Events in 2019.  
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Bath Zero Emissions Motorcycles 

THECHALLENGE 

To design an electric motorcycle to successfully compete in the 2019 Isle of Man 
TT Zero.  

38MILES.  PUBLIC  ROADS.  UP TO 200MPH.  42,000 SPECTATORS.  ONE TROPHY. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROSIE COE PM 

SAM DOYLE BM 

LAWRENCE BEAUMONT 

CATHERINE LIN 

MARK PORTUS 

ALEX STEWART 

SUPERVISOR: TONY MILES 

 

 

 

IMPROVED BATTERY CAPACITY 

TITAN 
 120MPH AVERAGE IOM LAP SPEED 
 MOST POWERFUL BATH ZERO MOTORCYCLE  
 PODIUM POTENTIAL 
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WHO ARE GBR? 

Green Bath Racing 
are a student led 

team designing and 
building an ultra-

efficient, sustainable 
petrol powered     

vehicle to compete 
at the Shell Eco-   

marathon.  

GREEN BATH RACING 

  
“It’s not about speed. It’s about energy efficiency.”  

A Shell Eco-marathon team 

THE TEAM 
Martin Tenev PM 

  
Milind Chohan BM   

Jamie Calvert 
Tahir Hassuji 

Luke Stein 
Anas Amin 

Claudia Mak Vinrea Lim  
Shirley Stephen 

Andrew Green Supervisor Dr Jos Darling Supervisor 

THE SPONSORS 

TEAM GOALS 

Achieve 4500MPG  

Retain title as 
top UK team  

Finish as the 5th best 
team in Europe! 

CHASSIS                                                          
CARBON 
FIBRE 

 

WEIGHT                                                      
<40kg 

 

FUEL                                                   
PETROL 

 

ENGINE                                                   
ONE CYLINDER 
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THE TEAM 
TBRe19’s mission statement is to: 
 

Exhibit engineering excellence 
through a Formula Student 

electric racing car with a focus on 
acceleration, safety and 

innovation. 
 

The collaboration of a large and 
motivated team will ensure a 
robust and competitive design is 
realised at Formula Student UK 
2019. 
The team’s goal is to retain the #1 
UK electric position while 
progressing the overall Formula 
Student leader board. This will be 
made possible by the size of the 
team as seen below. 

 THE CAR 
TBRe19’s design philosophy is to: 

 
 

Optimise lateral and longitudinal 
acceleration. 

 
 

Large step changes in technology 
have been developed to meet this 
vision. 
These include a hybrid carbon 
monocoque / steel spaceframe 
chassis, TBRe’s first aerodynamics 
package, electronic traction and 
launch control, and a self-
developed handling package with 
fully adjustable anti-roll systems. 
 

 

Mechanical Team 

Chassis 
Aerodynamics & 

Cooling 
Powertrain Handling 

Valerio Pelliciari Natalie Kyprianou (BM) Aidan Rosling Eduard Gascon 

Íñigo Monreal Nathan King Andrew Isbister Ben Dunster 

Ignacio Montero Nicholas Miljkovic Jason Abi-Saab Oli May 

Josh Poat Andrew Macleod Rob Cherry Will Taylor 

George Bridgewater Samson Mau Peter Haugh Matthias Christian 

  Sean Jennings Afkar Ansar (BM) 

Project Manager Samuel Gray Kiran Patel Kento Watanabe 

Vehicle Architect Oliver Hopkinson   

Supervisors: Richard Burke Joseph Flynn Jens Roesner Carl Sangan 



MEng Group Business and Design Projects - Competition Group

31

 

 

 

 

 

 

 

 

 

 

  

Suspension: 
▪ Push rod suspension 
▪ Fully adjustable anti-
roll systems (F&R) 
▪ Agile and dynamic 
handling performance 

Aerodynamics:  
▪ Front wing 
▪ Rear wing 
▪ Floor and diffuser 
▪ Optimum downforce / 
acceleration trade off 

Chassis: 
▪ Carbon monocoque front 
▪ Steel space frame rear 
▪ Lightweight and rigid 

Powertrain 2020: 
▪ In-hub motor and 
transmission for 
4WD TBRe20 

Powertrain: 
▪ 100 kW motor 
▪ Triplex chain transmission 
▪ Integrated limited slip differential 
▪ Integrated rear braking system 
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Every year around June, 
universities gather in New 
Mexico to launch 
experimental sounding 
rockets; these are 2-6m tall 
vehicles capable of 
reaching up to 3000m. 
This event is known as the 
IREC Spaceport America 
Cup. 
  
Bath University Rocket Team 
(BRT) will be one of the first 
UK universities to compete 
in this competition in 2019. 
  

See Aero section 
for more info! 
  

Team Members: 
R. Glover    (Project Manager) 
T. Harakály (Business Manager) 
L. Richardson-Browne 
C. Aphamis  
T. Dolphin  
S. Shaw 
 
J. Scobie    (Supervisor) 
 

2.
7m

 

Group-04 
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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
 Prof. J Jupp  Mr N Livings  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  Prof. N Mitchell Prof. S Newman
 Dr A T Rhead  Dr C Sangan  Dr Z Wang 
 Dr M Wilson  Mr Z Sápi
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BRT are looking for sponsors! 
Email us at 

info@bathrocketteam.com 
Find us on Facebook  

@BathRocketTeam 
 

See Mech section 
for more info! 

  

Team Members: 
N. Doughty  (Project Manager) 
C. Taylor       (Business Manager) 
N. Rhodes 
O. Atkinson  
C. Milbourne  
R. Saunders 
 
M. Carley     (Supervisor) 
 

Recovery 
Two stage CO2  
propelled parachute 

Payload 
3U CubeSat 

Specification: 
Apogee – 3000m 
Rocket height – 2.7m 
Launch weight – 40kg 
Max thrust – 3900N  
Mach range – 0 to 0.8 
 

Avionics 
Dual altimeter 
system 

BRT 
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A3UX-Mallard 
Propelling the way forward 

Project Manager 
Cockpit & Cabin 

Run Sheng Soo Hu 

Business Manager 
Performance & Propulsion 

Joshua Bowen 

Technical Integrator 
Project Costing 
Xavier Forde 

Wing Structure 
Marketing 

Benjamin Earl 

Structures 
Final Assembly 
Rebecca Leach 

Aerodynamics 
DOC 

Kit Thornton 

Stability & Control 
Aftermarket 

Christopher Tycer 

Supervisor: Dr. Michael Wilson 

Team – CTA1 

Project Overview 
To design a family of two aircraft targeted to operate short regional routes. The 
family of aircraft is comprised of an 80-seat and 100-seat aircraft, with a design 
philosophy of commonality to maximise variant efficiency. Both aircraft are to 
have a design range of 1000nm with a study mission of three consecutive 
300nm missions without refuelling. 

Key Design Drivers Aircraft Specification 

1. 15% lower DOC 
2. Reduced turn-around-time 
3. Reduced fuel burn  
4. Reduced aircraft financial 

costs 
5. Competitive with 2015 state 

of the art 
 

MTOW: 28.6T & 31.7T 
OWE (tonnes): 17T & 18.8T  
Cruise Mach: 0.54 & 0.5  
Max Thrust, SLST: 53kN/engine 
Wing Area: 83m2 
Wing Span: 32.85m 
Intended Market: Asia-Pacific  
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Regional Commercial Transport Aircraft (CTA2) 

Mike Wilson – Project Supervisor 
 

Meet the T eam 

Sam Brass – Project Manager, Cockpit and Cabin design 
Jamie Cooke – Business Manager, Technical Integrator 
Tom Galloway – Marketing, Wing Structures 
Horace Kong – DOC, Aerodynamics 
Alex Mesny – Aftermarket, Performance and Propulsion 
Felix Nicholls – Project Costing, Structures 
 

300 NM has never been more efficient. 

T 

5 abreast seating – most spacious cabin in its 
class 

Composite Fuselage and Wing - CTA2-80 
MTOW = 28,094kg  

Economic Cruise Mach 0.46 – up to 16.1% DOC 
reduction 

Key Features 

Balanced Field Length of 1400m – Able to fly in 
and out of 17% more airports than competitors 

80 and 100-Seater Family 15% DOC Reduction 

High Utilisation Family Expansion Capability 

Family Commonality 

Design and Study Mission Ranges 

300 NM 

1000 NM 

Design Goals 
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PROJECT GROUP 

BRIEF 
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U2018-100 
MTOW: 32168kg 
U2018-80 
MTOW: 28826kg 
U2018-80 & U2018-100 
Cruise Mach No: 0.52 
Wing Area: 78m2 
L/D: 17.4 
Fuselage Diameter: 3.3m  

Civil Transport Aircraft (CTA) 4 

The Task: 
• 80 &100 seater 
• 1000nm design 

range 
• 3x300nm ‘hops’  
• 15% reduction in 

Direct Operating 
Cost 

• 2025 Entry into 
Service 

Design Drivers 
Reduction in direct operating 
cost was the key design driver 
for this project. This was 
achieved by: 

• Reducing turn-around-
time 

• Fuel efficiency 
• Part similarity  

Key Parameters: Benefits of the U2018: 
• Competitive turn-

around-time 
• 19.6% reduction in 

direct operating cost for 
U2018-100 

• Spacious Cabin 

Project Manager 
Cockpit & Cabin 

Rafid Marzan 
Supervisor: 

Dr. Michael Wilson CTA4 Team: 

U2018-80 & U2018-100 

Structures 
Aftermarket 

Gyen Wah Angel 
 

Wing Structures 
Marketing 

Daniel Jelliffe 

Stability & Control 
Business Manager 

James Oliver 
 

Propulsion & 
Performance 

Final Assembly 
Harry Thompson 

Aerodynamics 
Direct Operating Cost 

Anderson Wong 
 

Technical Integrator 
Project Costing 

Robert Ling 
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BELLA 
A Revolution in The Aviation Industry 

2400kg max take-off weight 

30-minute battery changeover  

Eco-friendly 

565m take-off distance 

460km range  

130 Knots cruise speed 415m landing distance 

2.5-hour charging time 

THE MISSION 
To design an electric powered, utility aircraft capable of providing a ‘flying 
doctor’ service. The aircraft must be capable of carrying at least 1 pilot, 1 
paramedic, and 1 stretcher for casualty evacuation. It must be able to land on 
rough, dirt strips in remote locations, with short take-off and landing 
capabilities. This aircraft must also be able adaptable to serve other markets. 
 

THE SOLUTION 

Project Manager: Nader Alnajjar  Business Manager: Matthew Lunt 
 Team Members: Grace George, Peter Massey, Kieran Geiger, Ewan H. Thomas 

 Supervisor: Michael Carley 
 

Bath Electric Light Aircraft 
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Project Manager: Marcus Salt 

Joe Bean 
Wing-Ho Chan 

Will Norman 

 
Business Manager: Michael Morris 

Sam Mason 
James Male 

Supervisors: David Cleaver, Jonathan du Bois, Pejman Iravani 

Aerospace and IMEE 
Group Design Project 

Royal Mail UAS Team 

A modular, fully automated drone with removable ‘pods’.  
Catering to various industries including Agriculture, Infrastructure and Aid Delivery. 

140 km Range Low Cruise 
Speed 

Multi-Surface 
Take Off 

Operates in 
High Winds 

High-End 
Sensors 

 

The Team 



MEng Group Business and Design Projects - Aerospace Projects

41

10,000 ft operational ceiling capability 

0.75 kg payload capacity 

4.5 kg aircraft weight 

Minimal electromagnetic interference 

Beyond visual line of sight (BVLOS) capable 

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	

MetUAS 

Aerospace Group 
Design and 
Business Project 

Overview 

An Unmanned Aircraft System (UAS) was designed for use in 
meteorological research. The aircraft is a stable sensor platform 
capable of fully autonomous beyond visual line of sight operations. 
Utilisation of catapult launch and belly landing allows the system to be 
deployed in any terrain. 

Performance 
Aerodynamics 
Stability and Control 
Payload Systems 
Structures 
Autopilot 

Project Manager 
Regulations 
Business Manager 
Marketing 
Flight Operations 
Costing 

Jake Williams 
Sam Hyams 
Arron Dunne 
Ray Tang 
Ben Pimenta 
Paul Hetherington 

Team 

Key Features 

Catapult launch 

Belly landing 

3 m wingspan 
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External Integrated Projects

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:

Finley Fletcher - Rolls-Royce (IMEE)
Hybrid/Turbo Electric Safety and Reliability 
Assessment

Current aircraft engines are started by air starter 
motors or generator; pumps are mechanically 
geared; and in general there is a lack of electrified 
components within the engine. If such components 
can be electrified, space savings could be gained 
and the engine could be made more streamlined 
and more efficient. The aim of this project is 
to investigate Hybrid Energy Storage System 
technologies and provide a preliminary design of a 
system to be implemented into future Rolls Royce 
projects.

Alex Babbington - Rolls-Royce 
Equipment Health Management – AirTanker 
Lifing

In order to ensure engine components do not 
exceed the Predicted Safe Cyclic Life (PSCL), it is 
essential to be able to accurately quantify the amount 
which components are being used. By improving 
the accuracy of this knowledge, the Declared Safe 
Cyclic Life (DSCL) can be safely increased closer to 
the PSCL. This project will develop a new piece of 
software to process the information from the DFDR 
(Digital Flight Data Recorder) and estimate the 
component life accrued.

Esther Dunstan - Rotork
Dual SD Datalogger Option Board

Rotork design and manufacture electric, pneumatic, 
and hydraulic valve actuators and gearboxes to 
manage the flow of liquids, gases, and powders 
in major industries around the world. A significant 
section of their business is electrically controlled 
actuators, which include sensors and datalogging 
capabilities. The aim of the project is to develop 
a method for gathering detailed data about the 
internal communications within Rotork products 
while they are in use.

Joel Hodgson - Dyson 
Indoor Motion Tracking System

This project covers the feasibility study and 
development of an indoor motion tracking system. 
Potential use cases for the system are discussed, 
including measuring the amount of floor area 
covered by a Vacuum Cleaner, and tracking motion 
when using personal care products to aid design 
developments.
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Roy Knaggs - AB Dynamics
Algorithm and Sensor Test Platform

AB Dynamics (ABD) produces test equipment for 
the automotive sector and deals with all major 
manufacturers and test houses. The aim of this 
project is to build a simple Algorithm and Sensor 
Test Platform to communicate with and command 
ABD’s robot controllers

Henry Kitching - Honeywell
Prof. S Newman
Application six sigma principles to identify and 
improve a production product with a low roll 
throughput yield

Achilles Malcomson - Saint Gobain
Investigating the Tribological Performance 
of Tolerance Rings in a Torque Overload 
Protection System for High-Cycle 
Applications.

With increasing use of electric motors in auxiliary 
systems in vehicles, the market for torque overload 
protection devices is growing rapidly. The design 
of tolerance rings in this application presents new 
issues with maintaining a consistent torque over 
the expected lifetime of the system. The aim of this 
project is to investigate the mechanisms affecting 
the performance of these rings with the intention 
to design rings capable of minimal torque variation 
over lifetime.

Ivo Nanev - Eat Move Glow

Eat Move Glow (EMG) is a cancer support group, 
currently run by volunteers, which aims to empower 
people affected by cancer with tools on nutrition, 
exercise and emotional wellbeing. The vision is for 
EMG to become a sustainable organisation, which 
generates enough revenue to sustain the support 
group in the long term. The aim of this project is to 
grow the support group and to develop a strategy 
for making EMG a sustainable organisation.

Tom Ollason - GWR
Off Raft Alternator Cooling System

Great Western Railway (GWR) maintain several 
fleets of trains at St. Philips Marsh Depot. In 
summer months when the ambient air temperature 
is at its peak there can be issues with the alternator 
raft overheating. The aim of this project is to 
assess the current oil cooling system under worst 
case conditions and investigate ways in which the 
design could be improved.

Michael Patterson - Rolls-Royce
Combustion sub-system Design

Rolls-Royce Defence, as part of a global Research 
and Technology (R&T) programme, has begun 
to look into improving the design of Fuel Spray 
Nozzles (FSNs) for applications on future Military 
and Civil Programmes. The project will focus on 
analysing the fuel flow and its behaviour through 
the fuel swirler.
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Joseph Riou - Rolls Royce (IMEE)
Future Systems Architecture: Fuel Cells

There is a global move towards ‘More Electric 
Aircraft’ (MEA), as the majority of aircraft 
manufacturing companies, including Rolls-Royce, 
look to further the electrification of all aircraft 
systems in their next generation solutions. Rolls-
Royce is exploring the case for comprehensive 
fuel cell based aircraft system architecture to be 
realised mid-century, and hence, this project will 
serve as a preliminary investigation of the viability 
of such a concept.

Ollie Stocks - Airbus
Industrialisation of Powder Bed Additive 
Manufacturing at Airbus

Additive manufacturing has increased capabilities 
over recent years to the point that Airbus has 
considered it a qualifiable process for metallic 
components. However, AM machines do not 
produce a finished part as post processing is 
required to meet design specifications. Therefore, 
the aim of this project is to formally industrialise and 
implement the powder bed AM process at Airbus, 
including all post processing, up to the point of 
qualification.

Callum Stoodly - Rolls-Royce
New tool for the identification of surface 
defects

Currently defects are spotted by visual inspection. 
In order to measure them they undergo a process 
known as replicasting, in which a cast is made 
of the defect, and the cast is then observed by a 
proven measurement vision system. This method 
is expensive, especially so if the engine requires 
disassembly first. This project will assess a new 
technology which could replace the current 
method of detection.

Carl Selig - Living Map/CERN
Robotic Sensors and Positioning in 
Extreme Environments

Living Map has recently been awarded an RAI 
Grant (Robotics and Artificial Intelligence). As part 
of this grant, Living Map seeks to develop Robotic 
positioning solutions in extreme environments. 
This project will examine how the Company’s 
existing Precision Positioning System can be 
expanded and applied to extreme environments.

Chris Roberts with “Look Closer” - winner of the 2017 Design Exhbition Photo Competition
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Ihsan Rahzeb Abdullah 
Creating an asset management plan and 
system for infrastructure in St Helena
Supervisor: Prof. L Newnes

St Helena, an island situated off of the west coast 
of South Africa, currently operates a paper-based 
operation and maintenance system. 

Together with DFID, the St Helena Government 
identified the need to improve the system in order 
to gain greater independence from the UK in 
managing their infrastructure. This research project 
focused on creating a prototype asset management 
plan and system for St Helena with the aim of also 
providing a method of producing such a plan and 
system.

Rafaella Antoniou 
Understanding Team Creativity in Design 
Engineers 
Supervisor: Dr E Dekoninck

An investigation into the effects of criticism and 
linguistic abstraction on the ideas produced in 
engineering design brainstorm meetings.

Paddy Armour 
Life Cycle Analysis of UK Imported Shale Gas
Supervisor: Dr M McManus

The UK’s natural gas production has been in decline 
since its peak in 2000. As output has fallen, the UK 
has become increasingly dependent on imports 
to satisfy demand. A potential solution is to begin 
hydraulic fracturing and extraction of shale gas in 
the UK. This project used Life Cycle Analysis to 
create a comparison of the environmental impacts 
associated with domestic shale gas production and 
shale gas imported from North America via Liquid 
Natural Gas.

Group Business & Design Exhibitition 2017
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Timothy Arthur 
A study of cervical fracture modalities arising 
from rugby tackles 
Supervisor: Dr S Gheduzzi

This study investigated the mechanical response of the 
cervical spine arising from rugby tackles, by dropping 
a weight onto porcine cervical spines in different 
postures. A combination of computer tomography 
imaging, digital image correlation and load cells 
were used to measure the response. 

The results of this investigation may lead to 
different tackle techniques being adopted in order 
to improve the games safety. 

Testing the mechanical response of porcine cervical 
spines whilst mimicking the tension of supporting 
muscles - Timothy Arthur

Joe Ashman 
Safe accelerating/braking electric skateboard 
Supervisor: Prof. R Gill

The Electric Skateboard is a new and exciting 
device with the potential to revolutionise the world 
of commuting. Currently however, designs do not 
consider the dynamics of the user making the 
boards hazardous. This study used two load cells 
located on the board to measure user position 
relative to the board, which in turn provided 
feedback to the drive signal from a handheld 
remote to produce a safe accelerating/braking 
electric skateboard prototype.

Safe Accelerating/Braking Electric Skateboard Proto-
type - Joseph Ashman

Glen Atherton 
Aeroelastic flutter in highly separated flow
Supervisor: Dr D Cleaver

Aeroelastic flutter describes the oscillatory 
response of a body subject to aerodynamic, inertial, 
and structural forces. This project investigated 
the effect of geometric incidence and structural 
stiffness on the flutter phenomenon, with the aim to 
identify the boundaries of stall flutter. Experiments 
were conducted using a self-oscillating 2DOF 
NACA-0012 aerofoil, subject to separated flow. 
PIV techniques were then used to identify the 
fluid dynamics involved during flutter.

PIV results - Glen Atherton
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Francesca Barbaccia 
Identifying the characteristics of Internet-of-
Things (IoT) enabled products and how they 
impact the environment 
Supervisor: Dr E Dekoninck

Global warming continues to be one of the largest 
environmental issues facing the world today. The 
number of devices connected to the internet is 
increasing, and there is a belief that these smart 
devices may propose a solution. Therefore, this 
project looked to answer the question about 
whether Internet-of-Things (IoT)-enabled products 
can reduce overall environmental impact, using the 
smart fridge as a case study.

 George Auger 
Potential implications of electric vehicles on 
the future of the UK power generation network 
Supervisor:  Dr M McManus 

Following the 2016 announcement of a ban on the 
sale of all new petrol and diesel cars and vans in 
the UK from 2040, the mass emergence of electric 
vehicles is more likely than ever. This research 
project investigated the potential implications of 
the electricity    demand and consequential CO2 
emissions from the growing number of electric 
vehicles in the UK using agent-based modelling 
techniques implemented in MATLAB.

 

Mark Barradell 
Investigating the Tractive Performance of an 
Autonomous Platform for use in the Monitoring 
of Agricultural Crop Health 
Supervisor:  Prof. R Gill

The University of Bath have been working with 
the Royal Agricultural University to develop a 
small, autonomous platform to monitor crop 
health in real-time. This project investigated the 
tractive performance of the platform on agricultural 
terrain and developed an empirical model to allow 
performance to be predicated in real time. 

Christopher Bauer 
CFD Modelling of the Rotor-Stator Wheel-
Space in a Gas Turbine
Supervisor: Dr M Wilson

A CFD simulation of the flow structure in the wheel-
space between a rotor and stator in a gas turbine 
was carried out. This involved computer models of 
two University of Bath test rigs: the first validated 
Autodesk CFD and devised future best practices, 
whilst the second investigated the effect of non-
dimensional parameters on wheel-space flow 
structure. Understanding wheel-space flow is 
important for designing effective seals to prevent 
damage from hot gas ingested into the wheel-
space

Lewis Barge 
Investigating the fatigue life of composite 
corner components with and without 
manufacturing defects
Supervisor: Prof. R Butler

Experiment comparing the fatigue behaviour of 
composite corner components with and without 
manufacturing defects. A Stress-LogN plot was 
generated for the without defect case, with further 
experimental data required to validate the defect 
case life assessment. An FEA simulation was 
completed to validate the experimental results.

Robert Beale 
Predicting the motion of microscopic particles 
in ultrasonic forcefields 
Supervisor: Dr C Courtney

The control and manipulation of microscopic 
particles is fast becoming a realisation in 
biomedical applications, due to it’s potential for 
non-invasive cell handling and sorting. An finite 
element model was written and tested, with a 
focus on demonstrating how various fields can 
be used to separate particles of different sizes.
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Philippa Bliss 
3D Printing of Highly Complex Surfaces 
Supervisor: Dr J Flynn

An investigation into implicit modelling techniques 
for the design of complex geometries for additive 
manufacturing. The motivation behind this project 
was to eliminate current restrictions on design of 
complex geometries imposed by conventional 
design tools and the standard file format, the 
STL. A case study of a shoe mid-sole was used to 
demonstrate implicit modelling capabilities.

 A case study of a shoe mid-sole: regular lattice - 
Philippa Bliss

Jack Blount 
Predicting the strength of repaired jaw fractures
Supervisor: Prof. R Gill

A broken jaw is the second most common facial 
fracture, like most fractures it is critical that it is 
allowed to heal sufficiently before playing contact 
sports like rugby. But current recommended 
recovery times range from 6 weeks to 6 months. 
This project created a computational healing model 
of the fractured jaw for a 180 day period. This was 
used to assess the stiffness of the jaw to predict 
recovery time.

Meshed jaw model - Jack Blount

Zafirah Borhanudin 
Investigating response characteristics of tennis 
strings 
Supervisor: Mr R Valentine

The aim of this project was to establish material 
properties of natural gut, nylon, and polyester 
strings by conducting tensile tests. The strain-rate 
sensitivity was also investigated by conducting 
tensile tests at testing rates 5, 50, 100mm/min. 
Natural gut strings were subjected to load-unload 
tensile tests to further investigate the stress 
relaxation response and creep behavior. 

Sebastian Brice 
Combining a running blade and cycling 
prosthesis for para-triathletes
Supervisor: Dr I Georgilas

This project develops a design for a lower limb 
prosthesis that can be used by high performance 
athletes that compete in triathlon. The aim is 
to develop a concept that removes the need to 
change prosthesis between the cycle and the run, 
cutting down on seconds that can be the difference 
between winning and losing.
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Stuart Boyd
The influence of sub-catastrophic impacts on 
spinal buckling modes 
Supervisor: Dr S Gheduzzi

The aim of this study was to investigate cervical spine 
buckling during a sub-catastrophic impact. This study 
replicated impact loading during a rugby tackle 
using porcine cervical spines and allowed digital 
image correlation displacement to be validated 
against motion capture data. First-order buckling was 
observed in all five impact tests. The range of motion 
of a further two samples was assessed to allow for 
kinematic modelling within OpenSim.

Jordan Bullen 
Design and Testing of 3D printed sound 
absorbing structures 
Supervisor: Prof. M Meo

This project involved the design and development 
of a unique 3D-printed Membrane-type Acoustic 
Metamaterial to achieve broadband absorption in 
the deep sub-wavelength regime. Using FEA, the 
developed configurations were shown to break 
the conventional mass-density law and achieved a 
negative effective density. Absorption coefficients 
of nearly unity were obtained and the results 
validated using physical testing

Alexander Brown
Fixturing, sequencing and computer aided 
machining for Additively Manufactured Parts
Supervisor: Prof. S Newman

A major limitation of additive manufacturing is the 
inability to create parts with high-quality surface 
finishes. Post-process finishing operations are 
therefore required to improve the surface finish to 
meet relevant industry standards.

This project investigates the feasibility of a flexible 
fixturing concept which utilises scrap metal jaws to 
enable the completion of finishing operations on a 
family of additively manufactured partsJaw Profile Design Proposals - Alexander Brown

Sounds like a good project - Jordan Bullen

Dan Bowen 
Mechanizing the English Wheel
Supervisor:  Dr E Loukaides

Economic and environmental demands placed on 
manufacturers identify the need for greater flexibility 
throughout manufacturing processes. When 
developing flexible processes, engineers can take 
inspiration from traditional crafting methods. Such 
a craft yet to be automated, nor mechanised is the 
English wheel. This tool thins and consequently 
stretches sheet metals into different compound 
curvatures. This project begins the necessary work 
in mechanising the process through a machine 
feasibility study, FEA modelling & parametric 
testing.
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Simon Burgess 
Augmented Reality FEM post-processing
Supervisor: Dr E Loukaides

Project investigating the feasibility and practicality 
of augmented reality for FEM post-processing. 
Investigation carried out through literature review 
as well producing an app for the HoloLens that 
demonstrates FEM post-processing. The final app 
produced could take data from a FEA model from 
Ansys or Abaqus and then loading this model as a 
hologram in a purpose-built app on the HoloLens. 
The app also allowed the playing of model 
animations and choice of which property to display.

Andrew Carter
Energy Use in Construction
Supervisor: Dr M McManus

Energy monitoring within buildings is a rapidly 
growing area, with many accreditation bodies 
and organisations set up to measure energy 
used to heat, light and ventilate modern buildings. 
However, what is rarely monitored and often 
misunderstood, is the energy used to construct 
the buildings in the first place. With wildly varying 
figures on construction energy use, this project 
sets out to determine what is being done to reduce 
consumption and how large the industry is.

Picture taken from HoloLens of the final app displaying a 
FEA model of a bi-stable structure - SImon Burgess

Considerate Constructors poster proudly on display 
at Bath Spa University’s Locksbrook Road construc-
tion site - Andrew Carter

Hoi Wah (Yolanda) Chan Chan
Formation of Tip Vortices from Oscillating 
Wings
Supervisor: Prof. I Gursul

An experimental study has been conducted to 
characterize the formation of tip vortices in the near 
field on an oscillating NACA 0012. Measurements 
were taken using ink visualisation in the water tunnel 
setup. Significant three-dimensional flow structures 
of the tip vortices were present, including vortex 
meandering, vertical and spanwise translations of 
the vortex core, resulting in a self-induced orbital 
motion. Additionally, volumetric three-component 
velocimetry was used to support the findings. 

Isosurface of constant axial vorticity of the plunging 
wing using V3V technique - Hoi Wah Chan
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Fari Cheung
Development of an engine fast change system 
for research test facilities
Supervisor: Prof. S Akehurst

The aim for this project is to develop a product or 
system which are used to reduce the downtime 
of the internal combustion engine research test 
facilities. The final design was a combination 
of concept-driven ideas and market available 
product, which was decided to be feasible in terms 
of high modularity, easy to operate and the ability 
to reuse where it would increase the efficiency and 
effectiveness of the facilities.

Mann Chii Chong
Characterising the material properties of living 
cells without touching them 
Supervisor: Dr C Courtney

Mechanical properties of cells can reveal activities 
in them such as wound healing, stem cell 
differentiation and tumour formation. Therefore, 
measuring cell stiffness can be used as a method 
to diagnose diseases. The aim of this project is 
to measure the properties of living cells without 
touching them.

Fari Cheung

Laura Clark 
Time-dependent behaviour of porcine spines
Supervisor: Prof. A Miles

This project investigated how the stiffness properties 
of a porcine spine varied with repeated testing. 
A six-axis spine simulator was used to replicate 
the motions of a human spine. Initial stiffness 
values were obtained after one test in each axis. 
The cycle was then repeated a further four times, 
which allowed the varying stiffness properties to 
be analysed. It was found that repeated testing 
increases the stiffness of the spine in all axes.

A section of porcine spine set up for testing in the Uni-
versity of Bath six-axis spine simulator - Laura Clark

Joey Chan
Personalised Ergonomic Controllers for E-Sports
Supervisor: Dr J Gopsill

The emerging E-sports entertainment industry has 
been growing exponentially over the past decade, 
which created opportunities for investments into 
competitive peripheral developments in this field. 
The project aimed to explore the effect controller’s 
geometry has on individual performance with 
relation to their hand parameters, moreover 
the results obtained could be used to develop 
personalized product.
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Matthew Davis
Investigating Vehicle Stability When Towing 
at High Speed
Supervisor: Dr J Darling

An investigation into the various parameters 
that affect vehicle stability in the yaw plane 
when towing at high speed. Previous work on 
vehicle-trailer stability has been largely limited to 
theoretical studies and mathematical models, with 
limited practical experimentation. Of this work, the 
main focus of study has involved investigating the 
aspects of the trailer that lead to instability within 
the system. In contrast, this paper concentrates on 
the factors of the vehicle that enable the system to 
remain stable at high speed.

Tom Deaney
Serrated Leading Edge for Delta Wings
Supervisor: Prof. I Gursul

Serrated leading edges have been proven to 
provide beneficial performance within nature, 
including on the Humpback Whale and Barn Owl. 
This concept may therefore enhance the relatively 
poor performance of delta wings in subsonic flight. 
The lift, drag and stall effects of jagged leading 
edge serrations on delta wings were therefore 
investigated, using both quantitative force 
measurements and qualitative flow visualisation.

Delta wing primary vortex, with interaction from sub-
vortices created by leading edge serrations - Tom Deaney

Example of impact location analysis- Pierre Delmotte

Pierre Delmotte
Investigating the dynamic response of the 
tennis stringbed
Supervisor: Mr R Valentine

The aim of this project was to investigate the 
influence of tennis stringbed properties and ball 
impact location on the dynamic response of the 
stringbeds. A tennis ball was launched at 30 mph 
towards the geometrical centre of the stringbed 
and the subsequent deflection of the central main 
string was measured using a high-speed camera 
at 4000 fps.

Group Business & Design Exhbition 2017
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Ieva Diksaityte
Fundamental Fluid Dynamics of Rotating 
Cylinders 
Supervisor: Dr J Scobie

The Magnus effect causes lateral movement of 
rotating cylinders or spheres in a fluid flow; illustrated 
by the curved trajectory of a spinning football. This 
project explores the effect using an experimental 
rig mounted in a wind tunnel, and consisting of a 
cylinder, motor, pressure transducers, and force 
gauges. Flow properties are explored via high-
frequency pressure and force measurements. The 
results illustrate the cause of the phenomena as 
well as the outcomes of increasing cylinder-to-flow 
velocity ratio. Kulite pressure transducer calibration process - Ieva 

Diksaityte

Michael Dobson
Measurement Techniques in a Gas Turbine 
Compressor Rig
Supervisor: Dr O Pountney

This project was undertaken to understand the 
disturbance caused by mounting a thermocouple 
in the surface of a component, for use in a gas 
turbine compressor rig. From preliminary literature 
reviews, analysis was performed computationally, 
using both 2D and 3D techniques, and empirically, 
through physical tests on a small wind tunnel rig.

Matt Dingsdale 
Predicting real-world driving emissions and 
fuel consumption from a hydrogen-enriched 
diesel vehicle 
Supervisor: Dr C Bannister

From 2016 to 2017 diesel car sales were down 
17.1% due to the backlash from the emissions 
scandal. Recently a large amount of research has 
gone into hydrogen mixing with diesel fuel as a 
way to reduce emissions. This project focuses on 
the mixing of diesel with hydrogen in the fuel tank. 
Experimental mapping data from this is used to 
build a computational model to predict real world 
emissions. 

Jialin Ding
Effect of full span slots and swept angles on 
aerofoil S809 and S830
Supervisor: Dr Z Wang

Aerofoils S809 and S830 with 5 full span slots 
and 15 deg swept angle tested in a low speed 
wind tunnel. The effect of slot locations and the 
combined effect of multi slots configurations were 
studied and understood. The effect of swept angle 
was also investigated but to a lesser extent. The 
findings of this project provide a deep and unique 
insight into the future of the promising wind turbine 
flow control.Jialin Ding
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Lewis Edmunton
Data  mining analysis of European Environment 
Agency vehicle CO2 emissions data
Supervisor: Prof. J Turner
 
In 2021 the European Union is imposing a limit of 
95 g/km on tailpipe CO2 passenger car emissions. 
Manufacturers that fail to comply could face fines 
exceeding £1 billion. Battery Electric Vehicles and 
Plug-in Hybrid-Electric Vehicles are considered 
essential to achieving compliance. 

This project forecasted the electric vehicle sales 
required for manufacturers to comply with their 
targets and evaluated the likelihood of them 
achieving this.  

Joseph Dunne
Fracture toughness of UHMWPE due to fatty 
acids 
Supervisor: Dr E Pegg

This project has explored the impacts that the 
absorption of lipids has on the fracture toughness of 
Ultra high molecular weight polyethylene (UHMWPE) 
as it has been proven that lipids are absorbed into 
the UHMWPE part of medical implants. To do this 
a synthetic synovial fluid recipe has been created 
and a diffusion process developed which has now 
provided a platform for future research into this 
area.

Luke Dudley
A smart entrapment device
Supervisor: Dr E Loukaides

Smart materials have garnered significant interest 
in recent years, with applications of deployable 
structures and encapsulation devices. The aim of 
this project was to design and develop a smart 
entrapment device; a capsule which utilises a 
bistable mechanism to open and close in response 
to an external stimulus.

A UHMWPE test specimen during SENB testing - 
Joseph Dunne

Michael Edwardes
Development of an engine fast change system 
for research test facilities
Supervisor: Prof. S Akehurst

The Powertrain and Vehicle Research Centre at 
the University of Bath test a variety of engines in 
the dynamometer cells. This project aims to reduce 
the time to change an engine by focusing on Lean 
wastes. The project proposes a 5S system for the 
storage of parts that will, with the introduction of a 
barcode scanner, allow parts to be located more 
easily. This project also proposes a new crane for 
lifting and transporting engines.

Chris Egan
Modelling hybrid powertrains in Simulink
Supervisor: Dr A Hillis

This project aimed to produce a model of the 
physical components in a parallel hybrid vehicle 
for use in ECU software development. The focus of 
the model was on fast simulation speed rather than 
high accuracy. The model produced was able to run 
simulations extremely quickly. When  compared to 
a model created as a part of another project, the 
simulation time was 350 times faster with only a 
small reduction in accuracy.
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Everest Ekong
What is the ‘cost’ of stopping diesel cars?
Supervisor: Prof. L Newnes

A study to estimate the ‘cost’ of the consumer 
facing Electric Vehicle Supply Equipment 
(EVSE) infrastructure in the form of Charging 
Points (CP) that can support the Electric 
Vehicle (EV) influx attributable to the ban of 
diesel cars by 2040

Omar Elsweify
Creativity in Constrained Design  
Supervisor: Dr. E Dekoninck

Research in “Creativity in constrained design” has 
been majorly neglected in past design research 
even though benefits are known to arise with 
creativity in the late stage engineering design 
process. This study has the aim of “identifying the 
more creative approaches used by designers in 
later stages of the design process through analysis 
of their creative episodes in an observational 
study”.

Johan Faizul
Do calcium carbonate coatings delay the 
absorption of magnesium implants? 
Supervisor: Dr E Pegg

Metal stents are used to widen narrowed 
passageways such as arteries and ureters in the 
body. However, most are permanent stents which 
stay in the body and require surgical extraction after 
its use. In result, this is not suitable for children as 
they are still growing. Bioresorbable stents have 
been in use to curb this problem as they gradually 
degrade in the body, but often it happens too 
quick. The idea of coating the stents with Calcium 
Carbonate was studied to observe whether its 
coating had an effect on the degradation rate of 
AZ31 Magnesium alloy

Thomas Farrant
Design of Aerospace Composite Laminates 
with Non-Standard Ply Orientations using 
Eigenvalue Distributions
Supervisor: Dr A Rhead

Studies have shown that expanding the composite 
laminate design space to include non-conventional 
ply orientations leads to stiffness performance 
improvements, but designers will be faced with the 
choice of many more possible stacking sequences. 
This project aims to simplify the design space 
for a balanced, symmetric laminate to the extent 
that designers are increasingly able to use non-
conventional ply orientations.

Jacob R Fisher 
Parasitic Leakage Flow in a Gas Turbine Engine 
Supervisor:  Dr C Sangan 

In a gas turbine engine air is bled from the 
compressor to provide cooling to components 
which are exposed to large thermal stresses, 
and it is crucial for engine performance that this 
flow is used efficiently. Some of this flow ends up 
leaking into the wheel-space formed between the 
stator and rotor in the turbine section; this is known 
as chordal hinge leakage flow. The experimental 
research relating to this dissertation is concerned 
with determining whether this leakage flow can 
be used to improve the performance of rim seals 
in preventing hot combustion gases in the turbine 
annulus entering the wheel-space.

Group Business & Design Exhibition 2015
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Ozan Fitzgibbon
Karakuri origami composites 
Supervisor: Dr F Pinto

A origami-inspired, hybrid composite, rapid, self-
deployable shelter was designed to be used in 
emergency situations where the environment 
is harsh, agility is required, and time is critical. 
Throughout this project I designed, tested materials 
on the instron, and eventually manufactured a 
working prototype. 

Anton Flodstroem
Optimisation of the weight distribution in 
Selective-Laser-Melted Golf Putters Using Lattice 
Structures
Supervisor: Dr V Dhokia

This project investigated Selective Laser Melting’s 
potential in golf putter design with the additional 
advantage of lattice structures and how their 
adaptable strength-to-weight ratio can manipulate 
the club’s centre of gravity, moment of inertia and 
the coefficient of restitution across the face of the 
putter. Prototypes were then designed and built 
using these findings.

Open-walled version of putter prototype
- Anton Flodstroem

Harriet Gamble 
Deployable Antenna Concepts for low cost 
Space Radar
Supervisor:  Prof. A Plummer

The rapidly developing market for Earth observation 
data is driving the design of imaging satellites. 
Synthetic aperture radar can be used for imaging 
in complete darkness and during adverse weather 
conditions making it the ultimate surveillance tool, 
but it is being overlooked due to large antenna size, 
which drives up satellite bus size and therefore 
launch cost. This project develops an innovative 
method of stowing a highly capable synthetic 
aperture radar antenna, so it can be used as part 
of a small, low cost system. 

Yin Yu Fong
Gas turbines: Applying advanced flow 
measurement techniques to film cooling 
Supervisor: Dr C Sangan

This project studies the interaction between 
mainstream and coolant flow in gas turbines film 
cooling using the film cooling rig located in the 
Turbomachinery Research Centre. Coolant flow 
was introduced through two different film cooling 
geometries.   Gas concentration measurements 
were taken to build a three-dimensional map 
of coolant flow. The results will be used for 
validation of novel techniques (PLIF and V3V) 
for use in the fields of turbomachinery and fluid 
dynamics.

Designed antenna in its stowed configuration on 
Astrobus-S satellite bus in ASAP launcher fairing - 
Harriet Gamble
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Daniel Ghadimi 
In-Vehicle Data Acquisition System and Drive 
Feedback/Evaluation Algorithm Development
Supervisor: Dr S Pickering

Development of a vision-enhanced driver feedback 
system which can determine potential causes of 
excessive acceleration or deceleration by analysing 
footage from a dash cam using current machine 
learning and computer vision technologies.

Object detection algorithm detecting a pedestrian and 
triggering an approach warning - Daniel Ghadimi

Rory Gold
Printing missing cells
Supervisor: Dr H Khanbareh

3D printed scaffolds with varying porosity were 
designed using a complex hierarchical gyroid 
element, and manufactured in Polyvinylidene-
Flouride, a piezoelectric polymer, using a 
commercially available Ultimaker 3D printer 
(FDM). The aim was to provide proof of concept 
of 3D printed piezoelectric scaffolds for neural 
tissue scaffolds, with applications in regenerative 
medicine.  The impact of scaffold porosity on 
scaffold properties, including both mechanical 
and electrical characterization methods, was 
investigated.

Alex Gibbon
Multi-material Flexible 3D Printed Structures
Supervisor: Prof. R Trask

The aim of this project was to determine whether 
it was possible to create a wrist brace that could 
be manufactured flat and take advantage of dual 
material printing to be formed around the user’s 
wrist whilst still providing the necessary support 
for the user. 

Final brace prototype design test - Alex Gibbon Final brace design fastening - Alex Gibbon
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Will Hall 
The machining of additively manufactured 
titanium
Supervisor: Dr A Shokrani

Additive manufacturing processes are being 
increasingly adopted in the production of near-
net shape titanium alloy parts for use within 
aerospace and biomedical applications. However, 
the achievable surface finish and dimensional 
accuracy limit AM processes due to the resolution 
of the layer by layer build of material. Titanium is 
a notoriously difficult-to-machine material and 
this project is aimed to evaluate the effect different 
machining environments have on the machinability of 
selective laser melted Ti-6Al-4V parts.

Oliver Green 
Investigating dynamic properties of tennis 
stringbeds
Supervisor: Mr R Valentine

Tennis string manufacturers provide limited 
properties of their products on the market. 
The motivation behind this project is to gain an 
understanding of the mechanical properties of 
tennis stringbeds,by focusing on natural gut and 
nylon strings. By impacting a tennis ball with a 
Wilson K Six-One tennis racket, the deflection, 
tension loss, dwell time and damping time of the 
stringbed were determined. 

Will Hall

Jacob Harris
A Statistical Model Mapping Xbox Controller 
Geometry in relation to Player Reaction Time 
and Accuracy Responses
Supervisor: Dr J Gopsill

The Project Explores the emerging e-sports 
market.  A method is proposed for assessing 
Xbox controller performance within the context 
of an FPS game. Finally, a study is conducted 
to explore the relationship between controller 
parameters and performance. 

Daf Herbert
Energy harvesting in aerospace structures
Supervisor: Dr A Rhead

A study in which two energy harvesting concepts 
were investigated for application in the aerospace 
industry. The first concept was to use lightning 
strike protection as a collective capacitor to 
harvest energy from local electrostatic charges on 
the surface of aircraft. The second concept was a 
triboelectric generator to extend UAV flight times.

High speed footage of a laboratory generated lightning 
strike - Daf Herbert
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Tom Holmes
Data Analytics for Power Station Maintenance
Supervisor: Dr J Flynn

Energy from waste power stations can be prone 
to blocking due to build-ups of ash. This can 
cause significant downtime and cost, through 
boiler shutdowns and loss of boiler heat transfer 
efficiency. This project aims to use real-world power 
station data to determine whether it is possible to 
detect the location and severity of boiler blockages 
in real time and determine the optimum time to 
perform online explosive cleaning.

Sam Hoskyns-Abrahall
Fatigue of Hybrid Composites 
Supervisor: Dr F Pinto

Hybrid composites are becoming increasingly 
used in a number of industries due to the unique 
structural and non-structural benefits they can offer. 
By strategically adding a reinforcing material into 
the composite structure, mechanical properties 
such as impact resistance and flexural strength 
can be significantly improved. This project aims 
to evaluate the fatigue performance of carbon fibre 
reinforced polymer hybridised with shape memory 
alloy through experimentation and non-destructive 
evaluation.

Naing Htut
Towards a fish-inspired scent-tracking robot
Supervisor: Dr Z Wang

This project explores the fluid mechanics and 
behaviour around the nasal regions of two species 
of sturgeon. The data and evidence is used to 
suggest designs to be applied to the design of an 
automated underwater robot. 

Edward Lloyd Hughes
Phononic Crystal Waveguide Transducers for 
Damage Detection in Materials
Supervisor: Dr F Ciampa

Using a perturbative coupled-mode theory and 
MATLAB software, phononic crystal waveguide 
transducers were designed and additively 
manufactured. Predicted band gap properties of 
phononic crystals were validated experimentally, 
as well as it being shown that they could be 
implemented to detect damage in an aluminium 
plate. This result is significant as it suggests 
phononic crystals could replace cumbersome 
signal calibration processes currently being used 
in non-destructive testing.

Dong-Uk Hyon 
Quiet Window - A portable active noise 
cancellation device for windows
Supervisor: Dr P Iravani

Active noise cancellation systems are ever present 
in modern day society, seen commonly in the 
audio, automobile and aviation industry. This project 
will investigate applying similar techniques to a 
household environment to attenuate the transmission 
of external noise.

Solomon Hung 
Ultralight electric aircraft: interlayer toughening 
of composite laminates
Supervisor: Prof. R Butler

The main objective of the research is to investigate 
the improvements of interlaminar toughness on 
composite materials using non-woven veils as 
interleaf materials. Five types of non-woven veils 
were chosen as the toughening materials. 
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Zakaria Jama
Investigating the Performance of Solid 
Carbide Drills Designed for Machining Ti-6Al-
4V
Supervisor: Prof. S Newman

Titanium alloy Ti-6Al-4V has seen increasing 
demand across a range of industries. However, it 
has proven to be a difficult material to machine due 
to its material properties. Machining of Ti-6Al-4V 
is associated with short tool life and poor surface 
finish.

This project investigates the performance of 
the latest Scorpion Tooling twist drill against 
that of leading competitors, assessing the wear 
progression, surface finish and chip morphology.

Microscope image of the surface of a Ti-6Al-4V block 
after performing a drilling operation - Zakaria Jama

Cat Jones 
Engineering Outreach Education 
Supervisor:  Dr M McManus 

There is a predicted annual shortfall of 20,000 
graduate engineers in the UK. The aim of this project 
was to investigate the effect of age on the impact 
engineering outreach has on students’ attitudes 
towards engineering. An outreach workshop and 
evaluation method were created, and delivered to 
300 students aged 8-13 at local schools. Surveys 
gauged how students’ understanding of and 
aspiration to become engineers were affected by 
the workshop

 

Matt Jones
Development and testing of a CNC scanning 
probe
Supervisor:  Prof. S Newman

A research project completed in collaboration 
with Renishaw plc to design and develop a next 
generation inspection probe for use in harsh 
machining environments. The product has diverse 
applications ranging from medical to aeronautical, 
and is intended to set a new benchmark for state-
of-the-art measurements.

Matt Jones

Nathan Khan
Modelling and simulation of human gaits 
Supervisor: Dr M Pan

A powered exoskeleton device was designed 
to assist individuals with limited mobility while 
exerting minimal effort and maintaining flexibility. 
To create the control systems for this exoskeleton it 
was key to understand different methods of human 
locomotion (gaits). A mechanical model of gait was 
developed using MATLAB and SimScape and then 
compared to a kinematic model developed using 
OpenSim. Both walking and running gaits were 
modelled for both normal and abnormal gaits.
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Sam Kanwar-Woods 
Investigating snow depth measurements using 
ground penetrating radar and drone technology
Supervisor: Dr P Iravani 

This project involves investigating snow depth 
measurements using ground penetrating radar 
(GPR) and drone technology. The aim is be able 
to measure the depth, compaction and layering of 
snow in the hope that ski resorts can better manage 
their main resource - snow. The GPR technology 
itself will be mounted onto a drone, such that the 
ski resorts can collect, analyse and interpret data 
without having to survey large areas of land by foot.

Sohail Khan
Computational Modelling of Newtonian and 
Bingham Fluid Flows
Supervisor: Dr A Rees

Bingham fluids are a type of non-Newtonian fluid 
that are prevalent in industry. The modelling of 
these fluids travelling through porous media is 
desirable, however, existing network models 
neglect the effect of junction interactions on the 
flow. This study aims to deliver insight into the 
behaviour of Bingham fluids at junctions, through 
the development and utilisation of a computational 
fluid dynamics solver, written from first principles.

Ed Kiddle
An investigation of Total Shoulder Arthroplasty 
Supervisor: Dr S Gheduzzi

The aim of this project is to investigate the changes 
in bone tissue loading following the implantation of 
an Arthrex Eclipse into the head of a Humerus as 
part of total shoulder arthroplasty; then to predict 
the remodelling of the trabecular bone caused by 
the alteration in loading conditions over the first 
few months post-operatively.

The interaction between two Newtonian fluids with 
equal velocity, meeting at a cross-junction - Sohail 
Khan

Amy Kirtley 
Loading in finger joints during function tasks  
Supervisor:  Prof. R Gill

The stress distribution in finger joints during 
functional tasks was investigated by developing a 
finite element model of the distal interphalangeal 
joint. Grip force and joint angles were measured 
during a pinch grip lifting activity. A MATLAB model 
was then created to calculate the distribution of 
tendon forces and joint reaction forces which were 
used as the loading conditions for the FEA model.

An experiment to determine the joint angles and finger 
loads in a pulp pinch grip activity - Amy Kirtley
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Lam Le 
Cost of stopping diesel cars 
Supervisor:  Prof. L Newnes

The cost of developing EV public fast charging 
infrastructure is optimised to meet demand in 
2030 and 2040. It was estimated that BANES 
Council would have to invest £3,000,000 to 
satisfy public charging demand in 2040. 

James Lawton Smith 
Internal Model Control of a Wave Energy 
Converter using Neural Networks
Supervisor:  Dr A Hillis

The project aimed to improve the efficiency of a 
section of wave energy converters called the 
power take-off system. This involved creating a 
Simulink model and running simulations with linear 
and neural network implementations

Fast Charge-point Spatial Coverage Model - Lam Le

Kieran Leicester 
Autonomous Unmanned Helicopter control 
with Leonardo Helicopters  
Supervisor:  Dr J du Bois

This project studied the use of autonomous 
techniques to optimise routes.

Specifically, this was applied to the mission 
scenario of delivering aid to stranded populations 
post-mudslide.

Using an iterative process, a variety of travelling 
salesman problems were modelled and modified 
in MATLAB. Increasing the model complexity, a 
Leonardo UAV was modelled in a 3D environment 
accounting for weather and dynamics.

An optimised route, mid-way through its journey, de-
livering aid on a hillside location, line colour depicting 
relative fuel consumption - Kieran Leicester

Group Business & Design Exhibition 2015
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Kwan Ngai Li 
Compression after impact strength of 
aerospace composite laminates 
Supervisor:  Dr A Rhead

The aims of this work are to create an 
experimental test database providing CAI 
strength data for a variety of industrially 
relevant laminate designs. A total of 48 quasi 
isotropic laminated composites of 16 plies 
are experimentally tested, in which 6 different 
stacking sequences and 4 levels of impact 
energy are involved. Besides, the validation of 
the reliability of analytical model for damage 
tolerance, CAI ANALYSIS, is checked via the 
comparison with the database.

Robert Leighton 
Analysis of the mechanical properties of 
hierarchical 3D lattice structures
Supervisor:  Prof. M Meo

Hierarchical structures have features that span 
multiple length scales and are found abundantly 
in hard biomaterials. In this project, the mechanical 
performance of 3D lattice structures with a degree 
of structural hierarchy is investigated using finite 
element analysis. These lattice structures can 
be fabricated using additive manufacturing and 
implemented in the design of strong, lightweight 
components in a multitude of applications.

Second-order hierarchical octet-truss unit cell 
- Robert Leighton

Kwing Hei Li 
Vibration measurement of tennis strings  
Supervisor:  Mr R Valentine

With the lack of tennis string properties information 
revealed on the market. This project aims to 
conduct testes that investigate both static and 
dynamic properties of tennis strings. A specific 
rig was used which simulate a tennis racket with 
only one main and one cross string. The change 
in tension over a period of time and the damping 
characteristic has been studied.

Will Line 
FEA topology optimisation of a degradable 
fracture fixation plate 
Supervisor:  Dr E Pegg

Fracture plates that are used to secure a broken 
bone are typically made of permanent metals this 
project however looks at the use of an alternative 
- degradable magnesium alloys.  The degradation 
behaviour of these alloys has been linked to stress 
levels so finite element analysis and topology 
optimisation has been used to aid the design process.

Will Line
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Jing Liu 
Ultrasound imaging of an Airbus composite 
aerospace structure 
Supervisor:  Dr M Meo

This project aims to improve the accuracy of non-
linear ultrasound phased array to detect defect 
buried in material. Amplitude dependent signal 
and multiple frequency excitation are programmed 
to excite nonlinear material response. Full Matrix 
Capture and Total Focusing Method are applied 
to reconstruct a nonlinear B-scan image showing 
defect features.

Jing Liu

Experimental and computational system’s efficiency - 
Mohammad Maghsudi

Mohammad Maghsudi 
Experimental and Analytical investigation of a 
novel hydraulic converter system
Supervisor:  Dr M Pan

Switched Inertance Hydraulic System is a novel 
hydraulic converter that can be used to improve 
efficiency of hydraulic systems. The system consists 
of two unique components, one is a high frequency 
rotary valve and the others is a rigid tube called 
inertance tube. An experimental apparatus of the 
system was set up and system’s performance was 
investigated. By exposing the system to industrial 
pressure range over 75% efficiency was achieved.

Jake Mallon 
Dye Washout Characteristics of the CorWave 
LVAD 
Supervisor:  Dr K Fraser

This project focused on measuring the time that 
blood resides in a novel blood pump by creating an 
experimental procedure to analyse the movement 
of tracer fluid through the device at various activity 
levels. Minimising this time is key to reducing 
the damage inflicted on blood which is crucial if 
this product is to successfully treat heart failure 
patients.

Theo Mandel 
Data Analytics for Power Station Maintenance
Supervisor:  Dr J Flynn

The Air-Cooled Condenser (ACC) plays a pivotal role 
in the power plant industry. It condenses the steam 
from the power generating turbine to be recycled 
back to the boiler. This project will use historic 
data to estimate how ACC performance affects 
power generation and whether economic cleaning 
procedures can be implemented through machine 
learning algorithms to maximise revenue.
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Danny McCree 
Computational fluid dynamics study and 
design improvement of the Scandinavian 
Real Heart: a novel Total Artificial Heart
Supervisor:  Dr K Fraser

This project looks at the analysis of a Total Artificial 
Heart currently in development, the Scandinavian 
Real Heart. Computational Fluid Dynamics was 
used to identify regions at risk of thrombosis due 
to stagnation and haemolysis due to high shear 
stresses, over a range of operating conditions.  
Some work was also done to optimise the function 
of the device.

Seb McCue
Hydraulic Accumulator Using a Phase-
Change Fluid
Supervisor:  Dr N Johnston

Accumulators are used for energy storage in 
hydraulic systems by compressing Nitrogen gas. 
Rapid compression can lead to heating within 
the gas, which results in energy loss to the 
environment during dwell phases. This project 
investigates the use of a phase-change fluid, 
that partially condenses when compressed in 
maintain a constant pressure. This reduces the 
pressure increase during compression, and hence 
less energy is lost to heat, as it is stored in the 
intermolecular bonds.

Plots of velocity magnitudes and static pressures 
within the device during the systole phase of the 
pump cycle - Danny McCree

Mohamad Hizami Mohamad Hilmi
Design and development of space debris 
shielding technology
Supervisor:  Dr F Ciampa

A project to test the use of Time-Reversal for 
calculating debris impact direction and 
velocity. Piezoelectric sensors were placed on 
two composite plates to detect acoustic wave from 
modal hammer impacts and convert it into wave 
signals. Using Time-Reversal, impact location and 
time on a single plate were measured. Impact 
direction and velocity were calculated using these 
data derived from both plates. 

Benjamin Mitchell
London Ultra Low Emission Zone Expansion 
Study: Recommendations for expansion 
scenarios using Cost-Benefit Analysis
Supervisor:  Prof. L Newnes

To help combat the dangerous levels of air pollution 
across the city, the Mayor of London is introducing 
an Ultra Low Emission Zone to reduce the 
amount of pollutants produced by road transport. 
Using a cost-benefit analysis model, this project 
investigates a number of potential scenarios for 
alternative locations and sizes of this zone

A CFRP composite plate with piezoelectric transducers
-  Mohamad Hizami Mohamad Hilmi
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Mudar Moiz
Walk and charge
Supervisor: Dr H Khanbareh

Explores the possibility of generating electrical 
energy through the act of walking to charge a 
smartphone. Piezoelectric materials were tested 
as possible energy generators with an insole 
design being designed. It is hoped that a functional 
prototype is achieved at the end of the project.

Elliott Moore
Design by Annotation
Supervisor:  Dr J Gopsill

Design by Annotation is a computer program 
created using the Python programming language. 
The program acts as an alternative to traditional 
CAD software, and can be used to create models 
for 3D printing. The software allows a user to 
annotate a grid on a physical model or drawing, 
providing an image of this grid to the program 
allows the annotations on the grid used to create 
a CAD model.

Richard Morfoot
Vortex Generator use for Induced Drag 
Reduction
Supervisor:  Prof. I Gursul

Induced drag is an unavoidable consequence of 
lift generation by a wing and can be characterised 
by a trailing wing tip vortex. This project investigated 
the use of vortex generators placed on the wing suction 
surface, near the tip, which result in the production 
of a secondary, co-rotating vortex. This vortex was 
intended to interact with the primary tip vortex, with 
the hope of reducing or displacing it in an attempt 
to reduce induced drag.  

Fluorescent dye flow visualisation showing the inter-
action of vortex generator and tip vortices - Richard 
Morfoot

Physical model annotated with a grid and resulting 
3D printed object - Elliott Moore

Water tunnel testing of a rectangular wing of NACA 
0018 aerofoil section - Richard Morfoot
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Tessa Moxley
4D Printing of Thermally Triggered Morphing 
Parts
Supervisor:  Prof. R Trask

4D printing is where an active composite is 3D 
printed and later stimulated to morph into another 
configuration. Applications range from the robotics 
to the biomedical industry. A novel manufacturing 
method for creating these active composites was 
developed and critically evaluated. In addition, an 
iterative design process was carried out to optimise 
the composite designs for accurate and repeatable 
movements of hinges and curves.

Kevin Mountford 
Using Simio for modelling and cost analysis 
of cryogenic machining of titanium 
Supervisor:  Dr A Shokrani

Simio, a state-of-the-art simulation software for 
modelling manufacturing processes, is utilised to 
estimate the cost of using the University of Bath’s 
promising new Hybrid Cryo-MQL machining 
environment for effective milling of Ti-6Al-4V 
titanium alloy. This cost will be compared to 
conventional machining environments so that 
the feasibility of using Cryo-MQL in industry can be 
determined.

Jonathan Mortimore
Multilevel Spine Simulation for Preclinical 
Testing of Medical Devices
Supervisor:  Prof. A Miles

This project develops a novel multilevel 
synthetic spine specimen to investigate the 
multilevel simulation capabilities of the Six-Axis 
Spine Simulator in the Centre for Orthopaedic 
Biomechanics at the University of Bath. Successful 
testing of a two-level synthetic specimen allowed 
for progression to two-level porcine specimens 
that were able to be used to validate the synthetic 
specimen against biological tissue. This study 
proposes the development of a novel design of 
a synthetic spine specimen that may be used for 
preclinical in vitro testing of medical spinal devices. 

Part Production modelled in Simio - Kevin Mountford

Shape changing behaviour of Bi-layer active compos-
ites with concave and convex curves -Tessa Moxley

Group Business & Design Exhibition 2013
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Joao Oliveira
Production Planning and Scheduling of a Micro-
Metalworking SME
Supervisor:  Prof. S Newman

This project involved designing a scheduling 
support system on Excel for Scorpion Tooling, a 
micro-SME that manufactures cutting tools, using 
real-time data on its sales orders.

It was concluded the PPC spreadsheet was a 
success as it allowed Scorpion to formalise its 
in-house jobs and made it easy to identify under-
utilised machines. Moreover, it did so at close to no 
cost to the company, and with minimal disruption to 
its production process.

Kristian Nedyalkov 
Ultrasound assisted fluidized bed drying of 
Duckweed 
Supervisor:  Dr C Courtney 

With a surprising growth rate, extreme resilience to 
poor meteorological conditions, and high nutritional 
values, duckweed is an aquatic culture, which 
could revolutionize the agricultural and animal feed 
industries. 

This project aimed to assess the feasibility of 
processing duckweed on a large scale in fluidized 
bed drying systems, assisted by the application 
of ultrasound, in order to minimize the nutritional 
losses associated with the drying process.

Growth Rate of Duckweed - Kristian Nedyalkov

Jamie Noone 
Failure Mechanisms of Vertebral Bodies 
Subject to Impacts  
Supervisor:  Dr S Gheduzzi 

The highest incidence rate of catastrophic cervical 
spinal injuries in Western Europe is found within 
Rugby Union. This study combined in vivo testing 
and computed tomographic analysis of porcine 
specimens to investigate the failure mechanisms 
and biomechanical responses of individual vertebral 
bodies subject to different rates of compressive 
loading. Testing concluded that more severe injury 
mechanisms were observed to occur in slow load-
rate scenarios.  

 Specimen in high impact load-rate test rig - Jamie 
Noone

Karolina Nikolova 
Thermal Testing and Modelling of a Prototype 
Multilayer Material for Rectifying Antennas 
Supervisor:  Dr F Ciampa 

This project used experimentation and thermal 
modelling of prototype materials to improve 
understanding of excess heat dissipation across 
a primary component. The project was conducted 
in partnership with aerospace company, Thales 
Alenia Space in the UK and the results will inform the 
future design of a microwave powered satellite launch 
vehicle, which has the potential to revolutionise the 
aerospace industry.
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Chun Ong
Predicting mixing in transient flows using 
Eulerian indicators
Supervisor:  Dr A Cookson

There are many Lagrangian measures to quantify 
the mixing quality of a mixer. However, they 
are slow and computationally expensive. Over 
the years, researchers have been developing 
other measurements that quantify mixing quality 
without the need to perform the slow Lagrangian 
calculations. They are called the Eulerian indicators. 
The aim of this project was to investigate their 
performance on predicting mixing quality in simple 
two dimensional transient flows.

Yu Pan 
Empirical models for damage development 
in aerospace composite laminates through 
quasi-static impact testing 
Supervisor:  Dr A Rhead

Delaminations have shown to be the prevalent 
life limiting factor for aircraft Carbon Fibre 
Reinforced Plastic(CFRP) components. Therefore, 
understanding its initiation and growth is vital. 
This project aims to promote better understanding 
for damage development through the creation 
of an empirical model which allows the extent of 
delaminations to be predicted after an impact. This 
novel concept was made possible with quasi-static 
impact that enables the delamination process to 
be recorded. Ultimately, when such a model is fully 
developed, it will prove to be a powerful tool in the 
aerospace industry.

Temi Odanye

Delaminations captured using XRCT and ultrasonic 
c-scan after quasi-static impact tests -  Yu Pan

Temi Odanye
The Design and Manufacture of a Personalised 
Prosthetic Liner
Supervisor: Dr V Dhokia

Amputees often experience discomfort when using 
an artificial limb. The aim of this project was to 
investigate the potential value of a custom-fitting 
liner in tackling this issue. This was done by 
measuring pressure at the interface between the 
residual limb and the prosthesis. The personalised 
neoprene liner was reverse engineered from a 
trans-tibial amputee’s limb and produced through 
a cryogenic CNC machining technique. In situ tests 
revealed pressure reductions of over 20% at the 
distal tibial end.

Group Business & Design Exhibition 2013
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Charlie Patteson
Control of the duty cycle of a digital hydraulic 
converter using a fast-switching rotary valve
Supervisor:  Dr M Pan

The project was to develop a control system to 
control the duty cycle of a fast-switching rotary 
valve in a digital hydraulic transmission. Success 
would provide the transmission with control over 
its outputs while benefiting from the inherent 
efficiency of a digital system. To control the duty 
cycle, Simulink models were built to control the 
position of a stepper motor which was fitted to the 
control shaft of the valve.

Ben Parkes
Broadband acoustic tweezers 
Supervisor:  Dr C Courtney

Acoustic tweezers are capable of trapping and 
controlling microparticles without physical contact, 
by utilising the radiation force generated from an 
acoustic field. Current research has focused on 
using fields fluctuating at a single frequency and 
therefore, this project was based around determining 
the performance of a device that operates at multiple 
frequencies through analysis of computer models.  
It was found that broadband acoustic tweezers 
can trap and manipulate particles with increased 
precision and speed. 

Karthik Ravinthren 
Thermoelectric Materials for Manufacturing
Supervisor:  Dr A Shokrani

Peltier-coolers are thermoelectric materials 
which transforms electrical energy into 
temperature differences. The feasibility of using 
thermoelectric cooler module to extract heat 
away from a workpiece in machining environment 
was investigated using computational fluid 
dynamics analysis.

Rory Pearson
Flexure couplings for robotic mechanisms 
Supervisor:  Dr N Bailey

In conventional joints used in robotics such as 
ball and socket, revolute, and sliding joints, there 
is a reliance on the interference of mechanical 
parts to achieve the desired motion. The purpose 
of the research was to investigate how flexures 
could be used to replace conventional joints in 
high precision, large displacement applications.

Contour plot giving the magnitude of the radiation 
force field produced by a two-dimensional broad-
band acoustic tweezer - Ben Parkes

Overview CAD render showing the key areas of the 
final rig design - Rory Pearson
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David Race
Small Modular Reactors - where to place 
SMRs for UK power generation
Supervisor:  Prof. L Newnes

Small Modular Reactors (SMRs) have the potential 
to provide clean energy, whilst avoiding many of 
the cost and time drawbacks of large conventional 
reactors. Rolls Royce estimates SMRs could 
provide 40,000 skilled jobs and a £100bn boost 
to the UK economy.  This project used numerical 
modelling and MCDA to assess possible sites 
around the UK for their suitability for hosting SMRs. 
Factors considered included cooling water access, 
electricity supply/demand in the area and nearby 
ecological sites.

Asyraf Roslan
Quantifying the importance of pull-away for 
future emissions regulations
Supervisor:  Dr R Burke

This project study pull-away behaviour of a 
manual transmission vehicle to develop a method 
quantifying the manoeuvre. It is demonstrated that 
these parameters can be categorised into standard 
and variance in behaviour. These behaviours 
can be used to identify driver’s experience 
level in operating manual transmission vehicle 
and implemented into a chassis dynamometer 
to simulate typical ways the transmission was 
subjected to for emission monitoring.  

Local Authority Energy Balance calculation. Yellow 
and red areas represent a power deficit; green areas 
represent an excess of supply - David Race

Thomas Rose 
Development of a Thermal Test Rig with 
Experimental Analysis and Optimisation of 
EV Power Electronics Cooling Plate 
Supervisor:  Dr C Copeland 

An investigation of cooling plate technology 
for power electronics. The project covers test 
rig development and troubleshooting, thermal 
testing of a novel cooing plate design and visual 
observation of flow within a heat exchanger.

Report outcomes include recommendations for 
test rig operation and cooling system design as 
well as future work testing a new iteration of the 
cooling plate design.

Connor Reid-Jones 
Cyclocopter Control 
Supervisor:  Dr. Jonathan du Bois 

Remember those old paddle boat ferries? The slow 
ones that just kind of chugged along?

So it turns out there’s a knack to  getting them to 
fly....

The Cyclocopter,  is a novel propulsion system 
that’s been left behind. With blades rotating parallel 
to the main rotor shaft, a sinusoidal pitching 
schedule is applied to the blade as the rotor turns. 
 

Take off - Connor Reid-Jones
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Jonique Samuels 
Convective instability of a Bingham fluid
Supervisor:  Dr D A S Rees

The convective instability for a Bingham fluid 
held in a vertical slot and heated from one side 
was investigated. The analysis and solution was 
first obtained for a Newtonian fluid, to provide a 
validated basis to extend for the more complex 
Bingham fluid case. A mathematical model was 
derived from first principles, and small perturbations 
were applied to the system. The resulting disturbance 
equations were numerically solved through developing 
a MATLAB solver.

Will Shelley
The Effect of Atmospheric Conditions on 
Cricket Ball Swing 
Supervisor:  Dr J Scobie

Cricket ball swing describes the lateral deviation 
of the ball from its initial trajectory. It is the 
primary weapon in a pace-bowler’s attack and 
is a prominent feature in cricket matches at both 
professional and amateur level. This project 
experimentally tested the effect of atmospheric 
conditions and ball condition on swing, including a 
section that focussed on quantifying the advantage 
gained by ball tampering. A numerical model was 
also developed to predict swing trajectories. 

James Smith 
The Effect of Number of Vanes on Hot gas 
Ingestion in Gas Turbine Wheel-Spaces
Supervisor:  Dr J Scobie

The effect of number of vanes has been tested on a 
1.5 stage gas turbine rig to see the effect they have 
on pressure asymmetries in the annulus and hot 
gas ingestion into the wheel-space. Measurements 
of pressure and CO2 gas concentration have 
been used to create dimensionless pressure 
distributions, effectiveness curves and swirl plots. 
The two vane sets have been tested at a variety 
of flow conditions and with varying amounts of 
sealing flow.

The difference in surface condition between new and 
old cricket balls - Will Shelley

Jack Spicer
The Manufacture of Thin Wall Structures Using 
Selective Laser Melting
Supervisor:  Dr V Dhokia

This project investigated how the build quality of 
SLM built thin-wall walled structures varied with 
nominal geometry and temperature. 2 builds of 
140 cylinders varying in height and wall thickness 
took place. One at high temperature and one at 
standard. These were investigated for geometric 
accuracy and surface roughness. Wall thickness 
and temperature were both found to have 
significant effects on build quality.

Thinesh Sriravichandran
Air cleaning engines
Supervisor:  Prof. S Akehurst

Can after-treatment systems in gasoline powered 
vehicles be designed to release tailpipe emissions 
which contain lower emission levels than the 
ambient air? 

This simulation based project investigated the 
possibility of using close-coupled and heated 
catalysts to achieve this ambitious aim. 
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Santheep Sritharan
Smart bioelectronic scaffolds for tissue 
regeneration
Supervisor:  Prof.  R Trask

Tissue engineering; specifically the regeneration of 
neurones overcome traditional methods of repairing 
damaged nerves through the design of a 3D porous 
scaffold. Porous polymer and polymer-ceramic 
composite scaffolds using PLA and chitosan 
incorporated with Potassium Sodium Lithium 
Niobate (KNLN) were prepared using freeze-casting 
to exhibit desired morphological and electroactive 
characteristics. This study is the first to report the 
successful poling of PLA-KNLN and CHT-KNLN, 
exhibiting piezoelectric behaviour.

Sotirios Stamatiadis
Bioenergy Vectors
Supervisor:  Dr M McManus

This project examines phytoremediation as a cost-
effective method to reduce soil contamination and 
achieve energy recovery from contaminated 
biomass through the production of Liquefied Natural 
Gas (bio-LNG). The biomass is previously used for 
soil remediation from heavy metal contamination. 
The life cycle assessment suggests that up to 
400,000tonnes of bio-LNG could be produced within 
a radius of 160km from a central gasification plant. 
The system exhibits non-renewable energy savings 
of up-to 77% compared to the production of fossil 
LNG.

Sonia Suen
Fracture fixation of plates vs intramedullary 
nails
Supervisor:  Prof. A Miles

Tibial fractures which occur in the larger bone 
in lower leg are the most common long bone 
fractures. Bone plates and intramedullary nails 
are commonly used for treating tibial fractures. 
This project aims to assess the stability of fixation 
of a mid-shaft bone fracture comparing the 
structural support provided by the two fixations 
when subjected to typical loading scenarios.

Harry Taylor 
Investigating the Machinability of GF-PEEK
Supervisor:  Prof. S Newman

Glass-Fibre-Reinforced PEEK is a relatively 
new thermoplastic composite that has seen 
increasing usage in recent years. However, when 
it is machined, the tools used experience severe 
abrasive wear along their cutting edges.

In this project, milling experiments were completed 
to investigate the effect that different cutting tool 
geometries (helix angles and rake angles) have on 
the severity of the tool wear and the surface finish 
of GF-PEEK

Wesley Tam
Can we build and actuate joint-less robotic 
fingers for surgery?
Supervisor:  Dr I Georgilas

A novel design of surgical gripper is developed. 
The simplistic, cost-effective design utilised metal 
flexures instead of traditional joints, which offer 
the benefits of being maintenance free, easy to be 
fabricated, no backlash and no frictional loss.

Carrie Tay
Quick and reliable assessment of porosity in 
composite laminates
Supervisor:  Prof. R Butler

Composite materials are used in many industries 
due to their outstanding mechanical properties. 
Even though manufacturing technologies have 
been advancing, composite materials are still 
prone to defects. With this in mind, nondestructive 
techniques such as ultrasonic testing and X-ray 
computed tomography are used to detect defects 
in composites without damaging them. For this 
project, X-ray CT will be used to quantify porosity 
from a set of samples and compare them with data 
by GKN Aerospace.
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Ryan Tomkins
Investigating how the uncertainty of 
turbocharger maps affects the accuracy of 
engine performance predictions
Supervisor:  Dr R Burke

Turbochargers are becoming increasingly 
prevalent in the passenger vehicle industry due 
to the trend of downsizing. Engine manufacturers 
match their products to turbos using maps, which 
define the performance of the compressor / turbine. 
Production of these maps is completed through 
physical testing, which is subject to multiple 
sources of error from measurement devices, heat 
transfer, and extrapolation. This project aims to 
quantify these uncertainties, and investigate the 
effects on engine performance predictions.

Rejoys Thomas
Computations of Leakage Flows in a Single 
Stage Turbine
Supervisor:  Dr M Wilson

Chordal Hinge Leakage which occurs through 
the stator disks in a turbine could be potentially 
utilised to improve efficiency. Experiments have 
been conducted at Bath to investigate this novel 
phenomenon. However, due to the locations of the 
data collected, it is difficult to attain full conclusive 
evidence of the flow structure. Therefore, a rapid 
computational model was developed to validate 
these experimental measurements.

Tim Trant
Where to Place SMRs for Future UK Power 
Generation
Supervisor:  Prof. L Newnes

This research is concerned with the siting of Rolls-
Royce Small Modular Reactors (SMRs) in the UK. 
The reactors are currently in the early stage of 
design, but Rolls-Royce aim to start construction 
of the first reactor in 2025. The Government has 
stated that SMRs could play a vital role in providing 
the 40GWe of new nuclear capacity required by 
2050

James Trevithick 
Vibration Based Anti-Snow System for 
Emergency Shelters
Supervisor:  Dr F Pinto

When placed on vibrating plates, hard particles 
such as sand move across the plate to form 
patterns which are unique to the frequency the 
plate is vibrating at. This project investigates if this 
phenomena can be used to design a snow removal 
system which can be retrofitted to emergency 
shelters. 

Snow removal prototype tested using sugar - James 
Trevithick

Wei Sian Tung
Augmented Reality (AR) Manufacturing Process 
Design
Supervisor:  Dr E Loukaides

This project looks into the use of AR device in 
English wheel operation.  The AR device used was 
Microsoft Hololens, which is the first self-contained 
AR device with its own CPU. The idea was to 
superimpose virtual object on the sheet metal with 
image tracking technology to check the area that 
needs further wheeling operation. The stability 
of image tracking mechanism was studied with 
hologram to create a comfortable experience for 
use in wheeling operation. 
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Laurie Valori
Growth of cellular architectures by additive 
manufacture
Supervisor:  Prof. R Trask
 
A shape memory polymer hydrogel was 4D 
printed, swelled in water and characterised to 
determine the hinge width required for a desired 
bending angle. This led to the manufacture 
of active 2D trilayer hydrogel 2D sheets that 
were programmed with origami patterns and 
constrained to create self-deploying cylinders 
showing recoverable strains of approximately 
20% radially and axially, for use towards bone 
scaffolds and stents that utilise the benefits of 
minimally invasive surgery. 

Mohamed Saad Wasiq
Influence of Hydrogen Enrichment on Diesel 
Engines
Supervisor:  Dr C Bannister

The aim of this project, was to reduce these harmful 
emissions and improve vehicle performance, by 
studying the influence of hydrogen enrichment on 
diesel engines. To achieve this aim, the Powertrain 
Research Center at Bath, ran numerous chassis 
dynamometer experiments on a Ford Transit Van, 
with and without controlled hydrogen enrichment.

Tiange Wei
Asset Management System development for 
St Helena
Supervisor:  Prof. L Newnes

St Helena is an overseas territory of the United 
Kingdom. To reduce its reliance on UK Aid, 
Asset Management is used as a means of 
aiding this goal. The project aims at developing 
a cost-effective, ISO 55000 compliant Asset 
Management System for the infrastructure 
assets at St Helena that is useable by the labour 
source available. The system incorporates risk 
management and extends over the entire life 
cycle of assets. A prototype has been developed. 

Active Hydrogel Self-Deploying Origami Architech-
tures - Laurie Valori

Alastair White
Predictive Combustion Modelling in GT-Power
Supervisor:  Prof. S Akehurst

Predictive combustion modelling opens an avenue of 
greater virtual engine development to explore engine 
designs, reducing experimentation cost. Theory 
behind current predictive combustion models 
has been reviewed and implemented within a 1D 
simulation code, GT-Power. An iterative approach 
was used to calibrate a single cylinder model to 
experimental data, initialising boundary conditions 
for the predictive model. Predictive combustion 
calibration parameters were optimised using a 
robust genetic algorithm with Latin Hypercube 
sampling.

Dominic Wilson
Adaptive control for electrohydraulic servo-
systems
Supervisor:  Prof. A Plummer

Hydraulic servosystems have a range of industrial 
applications, with many requiring precise position 
control, such as in robotics and aircraft.  Challenges 
arise due to non-linearities in the system that make 
conventional liner feedback controllers difficult 
to use.  This project investigated the potential of 
a general purpose adaptive controller using a 
reduced order model, with the aim of applying it to 
a 2 degree of freedom robotic leg.
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Chris Wiseman
How can we teach Robots to limp properly?
Supervisor:  Dr I Georgilas

This project investigated how to implement machine 
learning algorithms to give a Hexapod robot the 
ability to learn to walk or adapt to the loss of a limb. 
The joints of the robot were moved randomly and 
its position was recorded. This data was processed 
by 1 of 3 methods to convert the random motion 
of the joints into forwards movement for the whole 
robot.

Final Hexapod. Not one leg to stand on... but six. - 
Chris Wiseman

Jack Woods 
Modelling and Simulation of the Human Cardio-
pulmonary System
Supervisor:  Dr R Ngwompo

The developed model of the human cardiopulmonary 
system comprises the cardiovascular (heart and 
blood) and respiratory (breathing) systems, and 
has been developed in the MATLAB/Simulink 
modelling environment to become the current 
tool at the University of Bath. Uses of the model 
may extend to research into exercise, anesthesia, 
irregularities and diseases.

Edvinas Zavackas
A Buckling Method for Damage Tolerance of 
Composite Electric Aircraft
Supervisor  Prof. R Butler

This analytical research project describes an efficient 
closed-form method for obtaining critical buckling 
strain of sub-laminates with various elastic coupling 
forms, which arise from delaminations, caused 
barely visible impact damage. The critical buckling 
strain is an input to the currently in development 
semi-analytical method for predicting delamination 
propagation threshold strains. This would open-up 
new, time efficient and low setup cost composite 
laminate optimisation opportunities, potentially 
allowing for structural mass reductions, required for 
hybrid or electric aircraft.

Group Business & Design Exhibition 2016
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Ridhuan Baharudin 
Inventing new table top games: Proximity 
Sensing of Non-Powered Objects.
Supervisor:  Dr E Dekoninck

The project requires the design of a low-cost 
electronic device that can determine the position 
and identity of non-powered objects, to allow the 
invention of new physical-digital games in the 
future. The device should be able to detect up to 
10 game objects on a board with a resolution of 
8x8 grids.  
Sy

Philip Alalibo 
4D materials for 3D printing: Pop-up studs for 
reactive footwear 
Supervisor:  Prof. R Trask

The aim of this project is to incorporate 4D 
materials for 3D printing, in the development of 
a stud architecture for adaptive footwear. This 
involves the ability to react to orthogonal stimuli, 
such that the studs are deployed when traction 
is needed on soft ground, and hidden when only 
friction is required on hard ground. 

A 3D printed compressible lattice layer retr
ofit to the outsole of an existing studded shoe is the 
proposed design solution.

Final prototype that has been scaled down to 4 
objects and 3x3 grids - Ridhuan Baharudin

Gyroid structure ( 3 repetitions of the unit cell ) pro-
posed for the outsole layer - Philip Alalibo
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Dominic Box 
Quick Access Adjustable Ski Pole 
Supervisor:  Mr R Valentine
 
The aim of this project was to design a solution 
for the inadequacies found in the current ski pole 
length adjustment systems, primarily being the 
extensive amount of time taken to change the 
length. To do so, a ski pole that utilised expansion 
through a button in the handle was designed and 
built. The key successes of the product were its 
weight, and cost, achieving a value near or under 
the market average for both.

Danny Fisher 
Kitchen Storage System 
Supervisor:   Dr A Hillis

The Kitchen Storage System project tackles the 
design challenges behind further automating the 
dishwashing process by providing a solution to 
the storage of domestic kitchenware (items used 
for cooking and cleaning). The design process 
involved iterating solutions of an automated larder 
system which loads and unloads dishwasher racks 
into and out of the dishwasher. The aim of the 
project was to refine the design into something that 
could affordably and practically be implemented 
into a domestic kitchen

Adam Cooke 
Bladeless Propulsion of Marine Vessels 
Supervisor:  Dr D Cleaver

The aim of the project was produce an innovative 
Marine Water Propulsion device designed to 
propel small leisure boats, which could drastically 
improve in-water safety for Swimmers and Marine 
life. The final designed system worked by using a 
high velocity, torus shaped jet of water to ‘entrain’ 
water surrounding the boat creating a thrust 
force. Comparable efficiency to current propulsion 
methods was estimated and a compact outboard 
design proposed.

Daniel Green 
Design and construction of an advanced diesel 
fuel test rig 
Supervisor: Dr C Bannister

In collaboration with the University of Bath PVRC 
and industry partners, the project assisted with 
the upgrade of fuel test facilities, simulating high-
pressure ‘common rail’ environments. The main 
objective of the project was to design a new heated 
injector mounting system.  The flexible and modular 
design solution produced allows fast adaptation 
to cutting-edge injector technology and provides 
precise thermal control.  An additional test to prove 
the technical feasibility of injection event detection 
provided promising results.

Alex Kelly 
Avalanche safety device
Supervisor:  Dr I Georgilas

Due to the extraordinarily high fatality statistics 
surrounding avalanches, a new safety product was 
conceived which aimed to reduce the recovery 
time of a buried victim to within 15 minutes. This 
is a critical window of opportunity, shortly after 
which the survival rate drops massively due to 
asphyxiation (93% to 27% after 35mins). The 
design and prototyping of innovative mechanisms 
were required to achieve this challenging task.

Avalanche Device Testing in Avoriaz, France - Alex 
Kelly
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Lewis Lindop 
Technology in the Playground 
Supervisor:  Dr E Dekoninck

What will the playground of the future look like? 
This project set out to design and prototype a 
system of interactive buttons to fit any playground, 
completely changing the ways children play in 
parks. A prototype system was tested by over one 
hundred children at the Bath Taps into Science fair, 
and proved to be a total hit! 

William Osborne 
Stair Climbing Walking Frame  
Supervisor:  Prof. A Miles

At the start of the year, it was tasked to design a 
stair climbing capable walking frame. Research 
was undertaken to inform the project’s direction and 
it was found that the frame had to be simple and 
intuitive as elderly users struggle with complicated 
systems. At the end of the project, a prototype 
frame was made that featured legs that were able 
to extend and retract allowing for the safe leveling 
of steps and stairs.

Andrew Mill 
Portable Apparatus for Field Deployment of a 
Passive Sonar
Supervisor:  Dr A Hunter

Passive sonar is used by researchers and 
hobbyists to track and identify marine life around 
the coast, but dipping low-cost sonar arrays into 
shallow water is awkward to perform and has low 
audio quality due to close proximity to land. This 
project aimed to store such an array in a glider that 
could be launched out to sea from land, deployed 
at a depth underwater, and then stowed away and 
recovered back to shore.

Frame leveling two steps at the top of a flight of 
stairs - William Osborne

Diorama of a playground with the installed play-
system - Lewis Lindop

Frame positioned to climbing stairs
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Ted Roberts 
Hip Motion Tracker  
Supervisor:  Prof. A Miles

The hip motion tracker is designed to reduce the 
risk of hip dislocation for patients following total hip 
replacement surgery.

It does this by using inertial measurement units to 
track the position of the leg and warning the patient 
when they are performing movements that put 
them at a higher risk of dislocation.
 

Matthew Phillippo 
Design of a folding bamboo bike 
Supervisor:  Dr P Iravani

Design of a folding bike from a bamboo veneer and 
flax fibre reinforced composite, for lifestyle brand 
Guapa Co. Initially the overall fold geometry and 
fold method were considered. Material testing was 
performed and used for layup selection, and to 
verify simulation in Abaqus. ISO standard frame 
tests were simulated and used to determine the 
strength of the bike. A final frame design was 
presented, along with early consideration of novel 
folding joint designs.

William Pile 
Solar sterilisation unit 
Supervisor:  Prof. R Gill

This project investigated solar powered sterilisation 
units for off-grid medical centres in sub-Saharan 
Africa. 

Critical analysis of a unit design by the “Little 
Device Lab” at MIT found some areas of the unit 
that required further development. These included 
its accessibility and the user’s ability to monitor the 
conditions inside the unit. A new prototype of the 
unit’s insulation was tested and a monitoring device 
run by an Arduino was developed.

Jonathan Poffley 
Augmented Reality Design Environment 
Supervisor:  Dr. Vimal Dhokia 

The goal of this project was to build an application 
for the Microsoft HoloLens, an augmented reality 
headset, that aids packaging designers. The 
decision was made to build a design creation and 
evaluation platform. The final application overlays 
a digital model onto a user’s view of a physical 
prototype. This enables designers to create 
packaging designs quickly, intuitively and at no cost; 
while retaining the benefits of a physical prototype. 

 

Ted Roberts

Sterilisation unit monitoring device, run by an Arduino 
- William Pile
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Eion Sharkey 
Sanitation Solutions for the use in Refugee 
Camps 
Supervisor:  Dr E Dekoninck

This project is designed to combat the sanitation 
crisis occurring in sub-Saharan Africa by providing 
an alternative facility to the rudimentary facilities 
currently in place. The final product is a multi-
latrine system that processes human waste on-
site, allowing users to gain the benefits of the bi-
products (cooking fuel and soil conditioner). One 
sub-system has been validated with a proof of 
principle prototype to demonstrate how the biogas 
will be compressed and stored.

Nia Simpson 
Modernising, refining and enhancing the 
white cane used by visually impaired people
Supervisor:  Mr A Avent

Helping to break down the barriers of ‘disability’ 
and challenge the social stigma around the white 
cane, the developed Compact Cane gives visually 
impaired users the choice to disclose or conceal 
their impairment at will. Developed with users, its 
intuitive embedded system uses ultrasonic sensing 
and haptic feedback to emulate the white cane in 
obstacle detection. Users can fold their white cane 
into the stylish and discreet Compact Cane, which 
fits onto the cane handle.

Hashim Tajul 
Design of a portable off-grid unit for the 
industrial processing of bamboo into 
engineered products 
Supervisor:  Dr S Cayzer

Ever wanted to save extra pocket money on 
haircuts? If so, then this device is for you. An 
improved hair clipper with automatic length 
adjustment capabilities, allows self-haircuts to 
be performed with ease. Just select your desired 
comb number, set how high you want the cut to 
go, and the IMU does the rest. Realistically, a long 
way to go. So far, a ‘short back and sides’ with a 
‘tapered’ graduation in length was achieved.

Render of the final system design (without housing) 
- Eion Sharkey

The designer aiming the Compact Cane towards an ob-
stacle to determine its proximity haptically - Nia Simpson

The Intelligent Hair Clipper (2nd Generation Proto-
type) - Hashim Tajul
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Charlie Thorne 
Robotics in the Horticultural Industry
Supervisor:  Prof. R Gill

The automation of labour intensive tasks in 
the horticultural industry requires a computer 
vision system. A deep learning object detection 
method approach is proposed. Using Regional 
Convolutional Neural Network (R-CNN) to detect 
the position of ripe and unripe fruit. A stereo 
camera was created to measure the distance from 
the camera to the detected fruit. Coordinates of 
the detected fruit can then be relayed to a robotic 
manipulator capable of picking the fruit.

Ben Thorn 
The design and development of a device 
to extract single zebrafish from a sealed 
aquatic habitat to facilitate research into the 
development of osteoporotic traits on the 
International Space Station 
Supervisor:  Prof. R Trask

This project encompassed the design and 
development of a mechanical proof of principle 
system to extract a single zebrafish from a sealed 
tank and placement into a separate watertight 
container for use on the International Space 
Station. The device is in aid of experiments 
proposed by the UK Space Agency to analyse the 
effects of a microgravity on the development of 
musculoskeletal systems and its links to terrestrial 
osteoporosis.

Matthew Viney 
Autonomous special forces survival drone
Supervisor:  Dr J du Bois

The project investigated the feasibility and 
implementation of recharging a multi-rotor UAV 
through induction by hanging off overhead electricity 
cables. This drone could then survive unaided 
by recharging itself in hostile territory, performing 
autonomous surveillance for the military. Semester 
1 explored a range of charging techniques before 
selecting induction. Semester 2 focused on the 
software required to identify electricity pylons from 
a distance and then to simulate landing on a cable 
in a synthetic environment.

Identification of electricity pylons from a drone to enable 
recharging - Matthew Viney

Proof of principle prototype of the mechanical design 
for a two device system to extract zebrafish from a 
sealed tank - Ben Thorn

Image labelled with ground truth bounding boxes and 
bounding boxes predicted by R-CNN object detection 
algorithm in yellow - Charlie Thorne
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Vicky Whiting 
Portable bookbinding facility 
Supervisor:  Dr M Carley

The project was to design a unit that could be 
used as an alternative to the many large pieces 
of equipment required for hand bookbinding, 
for hobbyist and those with limited space.  By 
researching into the process of bookbinding it was 
decided to amalgamate some of the equipment 
into a mechanical rotating press. The design was 
developed from sub-system concepts through to a 
complete design and scale prototype of two of the 
three main mechanisms.

Yuk Hei Wong 
Robotic weeding in small gardens 
Supervisor:  Dr M Carley

The task proposed was to design a new weeding 
alternative for garden owners to alleviate their 
workload on garden management. The final 
prototype was selected to run on Arduino with main 
components consisting of two capacitive proximity 
sensor, one ultrasonic sensor, a servo motor and a 
laser emitting module.

Artistic render of  drone charging itself through induction by hanging of an overhead electricity cable - 
Matthew Viney

Prototype of Portable Bookbinding Facility - Victoria 
Whiting

Yuk Hei Wong
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Pamela Ali 
Microfluidics for nutrient delivery in Brain-on-
Chip platforms
Supervisor: Dr D Moschou

The development in Organ-on-Chip technology is 
creating innovative ways to test new drugs whilst in 
their development stage by removing the traditional 
use of small animal testing. More recently, Brain-
on-Chip research is being developed to model the 
complex human nervous system. The technology 
combines tissue engineering and microfluidic flow. 
In this project, a microfluidic network which deliver 
nutrients in Brain-on-Chip cell culturing platforms 
has been designed, simulated and fabricated.

Harry Bedford 
Virtual Reality Headset Tool for Learning
Supervisor: Dr C Copeland

Virtual reality has a wide range of uses, one of 
which is for education. Implementing a tool to 
display CAD models in a virtual environment will 
not only aid students’ understanding of complex 
geometries, but will also save on teaching time. 
This is the crux of the VR CAD project. To develop 
a working platform that can be used by students to 
import, view and interact with, CAD objects.

Emma Bramley 
Maze solving robot for educational purpose 
Supervisor:  Dr R Ngwompo

The aim of this project is to source a maze solving 
robot to improve students’ knowledge of sensors 
and microcontrollers. An educational robot called 
Sparki was thoroughly tested and then used to 
create a series of short activities to be completed 
alongside the maze solving task. These were 
designed to focus on the function of individual 
sensors to widen the scope of the electronics being 
taught and create a more varied lesson plan.

Emma Bramley
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Daniel Cavanagh
Limits to Growth redux
Supervisor:  Dr S Cayzer

This project builds on the revolutionary World3 
model (1972) that was published in ‘Limits to 
Growth’. D. L. Meadows and his MIT project team 
modelled the interaction between resources, 
agriculture, industrial capital and pollution and 
predicted that there would be a global collapse in 
this century due to the nature of exponential growth 
in a finite world. An updated model is presented 
which looks to determine the implications of 
technology on the original projections.

Thomas Brewer
Coastal Monitoring of Sewage Outfalls Using 
SAR and MSI Data
Supervisor:  Dr I Astin

Marine effluent outfalls pose a risk to ecosystems 
and human populations. This study used satellite 
Synthetic Aperture Radar (SAR) and Multi Spectral 
Imaging (MSI) from NASA’s Landsat platform 
the European Sentinel platform. Digital image 
processing was used to detect outfalls in the SAR 
and MSI images. The image processing methods 
currently available were assessed for reliability 
and usability. Improvements and new methods for 
remote sensing of marine Outfalls were developed 
and implemented.

Daniel Cavanagh

Thomas Brewer

Ellie Christianakis 
Catalyst Production for Carbon Nanotube 
Growth
Supervisor:  Dr M Cole

This project focused on the production of catalyst 
films for growing carbon nanotubes. The thin 
film samples were produced using a thermal 
evaporator by physical vapour deposition. The 
aim was to control and maximise the growth 
environment and consequentially investigate 
the effects this had on the growth mechanism 
of carbon nanotubes. A corrected tooling factor 
produced catalysts of 10nm of aluminium and 1nm 
of iron deposited on silicon wafers

Ellie Christianakis
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Tyson Chin 
Intelligent Agent for Literature Research
Supervisor:  Dr M Fullekrug

Literature research is a hitherto a tedious 
and time consuming task if done manually 
by humans. Artificial Intelligence (AI), which 
is usually facilitated by biologically inspired 
artificial neural network has been utilized 
in attempt to reduce the time required and 
to improve the efficiency when conducting 
literature research. This project aims to 
determine the best neural network configuration 
yet for this specific application.

Thomas Cordeux
Electro-Mechanical Clock Study 
Supervisor:  Prof. J Turner

The Electro-mechanical Clock Study looks into 
improving the accuracy of a mechanical clock 
by using electronics. As shown, a balance wheel 
design was used to regulate, and a weight and pulley 
system was used to power. Externally powered 
electromagnetic coils, controlled via an Arduino 
Due, were added to the balance shaft to allow 
additional impulsing to either increase or decrease 
the frequency of oscillation, and hence its accuracy.  
 
 
 

Fergus Diplock 
Hydraulic control system for lower limb 
exoskeleton
Supervisor: Dr M Pan

With an ageing population and a shortage of 
physical therapists new methods of rehabilitation 
need to be found. This project looks at designing 
and tuning a hydraulic control system for a lower 
limb exoskeleton.  A Simulink model of a patient 
wearing the exoskeleton throughout a walking 
gait was created. Using position feedback, PID 
controllers were tuned to control the hydraulic 
actuators at the hips and knees to match the 
predefined trajectory paths.

Thomas Cordeux

Thomas Dormand
Electric Vehicle Efficiency Optimisation
Supervisor:  Prof. P Wilson

This project aimed to explore novel techniques 
to improve the efficiency of electric vehicles and 
ultimately improve the range capability. A powertrain 
model was developed using experimental results 
to accurately describe the dynamic operation of the 
electric motor and the battery system. This model 
was then used to evaluate the energy consumption 
through known driving cycles before optimisation 
techniques were used to minimise the energy 
usage of the journey while not affecting journey 
times.

Thomas Dormand
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Mitchell Duprie 
Electrical Analogue of High Voltage PTCR 
Ceramic Material
Supervisor:  Dr X Pei

Positive Temperature Coefficient Barium Titanate 
is a ceramic which changes resistance with 
temperature and electric field strength. When 
raised above its’ Curie temperature, the electrical 
resistance increases rapidly by several orders 
of magnitude, providing thermostatic control. 
High voltage impedance measurements are not 
readily available. Experiments were carried out to 
produce an advanced electrical equivalent model 
characterising the key properties of temperature 
voltage, and frequency on impedance for use in 
simulation of a Dyson Air Multiplier.

Edward Fowler 
Development of the Battery Management 
System Software for the Team Bath Racing  
Electric Accumulator 
Supervisor:  Prof. P Wilson

This project focused on creating a base operating 
system with the essential software blocks, for use 
on a safety critical Battery Management System that 
can be used for a Formula Student Competitions. 
Building on FreeRTOS, it is designed to operate on 
the Texas Instruments TMS570 series ISO 26262 
certified Microcontrollers, and to interface with the 
bq76PL455A analogue front end.

Adam Fry 
Autonomous Unmanned Ground Vehicle Design 
for the European Robotics League:
Supervisor:  Dr I Georgilas

The European Robotics League Emergency Robots 
Competition focuses on realistic, multi domain 
emergency response scenarios that have taken 
inspiration from the 2011 Fukushima accident.  This 
project outlines the design and development of a 
ground-based robotics platform intended for use 
in this competition or similar scenarios.  The robot 
is required to traverse varying terrain, understand 
and interact with its  environment, and feature 
both teleoperation and semi-autonomous control, 
which has been implemented using the Robotic 
Operating System.

Adam Fry

Tharindu Gamage 
Anthropomorphic Robotic Hand Design 
Mimicking Human Dexterity
Supervisor:  Dr P Iravani

This project is a short design, testing and 
manufacture study into the dexterity of human 
hands for the aid in prosthetic design of a robotic 
hand. It uses biomimicry as an inspiration for 
mechanical design, allowing for a replication of 
the motion and adaptability achievable by human 
hands. In addition, material testing for 3D printing 
has been carried out to model current and future 
commercial manufacture methods with digital 
motion capture to analyse movement.

Tharindu Gamage
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Josh Girardi 
Development of rapid prototyped brushless 
DC motors 
Supervisor:  Prof. P Wilson

This project investigates the degree to which 3D 
printing technologies can advance in the design 
and manufacture of electrical motors. Mechanical, 
electrical, and magnetic components are printed to 
investigate their merits in finished systems. Multiple 
functional prototypes have been produced including 
a ultra-high speed 21,000 RPM motor, a miniature 
22mm diameter penny motor, and a modular design 
featuring a clip on controller unit. Tests include 
but are not limited to torque, electrical efficiency, 
manufacturing time, cost, and mechanical strength. 

William Germany 
Machine Learning for the Diagnosis of Cardio-
vascular Disease
Supervisor:  Dr A Cookson

Machine Learning for the Diagnosis of 
Cardiovascular Disease’ relates the strides made 
in computational intelligence with the need for 
accurate identification of the symptoms associated 
with, and the diagnosis of, coronary artery 
diseases. By simulating both healthy and diseased 
cardiac MRI slices of ever increasing complexity, a 
platform was created by which both clear and noisy 
images could be reliably classified using artificial 
intelligence techniques. This paves the way for 
non-human diagnoses in the future.

Josh Girardi

Conner Hoggard
Real time camera based water and obstacle 
detection 
Supervisor:  Dr B Metcalfe

An investigation into the development of a 
real-time obstacle avoidance system for an 
autonomous surface vehicle named PRIME. The 
PRIME submersible aims to be an autonomous 
system that can aid the work of police divers in 
identifying underwater objects of interest, such as 
knives, guns, and bodies. The methods that were 
investigated were colour segmentation, and image 
segmentation using an artificial neural network. 
Real-time water segmentation aboard the prime 
was implemented with mixed results.

Declan Hunt
Control system for a lower-limb rehabilitation 
exoskeleton 
Supervisor:  Dr M Pan

In the UK, there are approximately 152,000 stroke 
victims each year. Strokes can cause temporary 
paralysis in victims, and if the person does not learn 
to walk again in the first 3-6 months they may lose 
the ability forever. This project designs a control 
system for a lower-limb rehabilitation exoskeleton, 
to aid a person’s recovery in the comfort of his 
or her own home. The control system uses a 
hybrid scheme of position control and sensitivity 
amplification control.

Declan Hunt 



87

IMEE
Edward Ibude
Freeze-casting lead-free piezoelectric material 
for energy harvesting 
Supervisor:  Prof. C Bowen

Lead zirconate titanate (PZT) ceramics currently 
dominate the piezoelectric material market due to its 
superior piezoelectric properties. However, lead is a 
toxic chemical element which causes environmental 
pollution and this has driven the demand for 
research into lead-free piezoelectric materials 
which can compete with PZT. This experimental 
research project investigated the microstructure, 
piezoelectric properties and energy harvesting 
capabilities of barium carbonate zirconate titanate 
(BCZT), a lead-free piezoelectric material, and 
evaluated its performances against PZT. 

John Johnson
Anthropomophic Robot Hand/finger
Supervisor:  Dr. P Iravani

This project explores the feasibility of using micro 
hydraulic actuators for prosthetic devices such as 
hands. It uses the hydraulics as a transmission 
system to be far lighter than the equivalent geared 
devices and produce significantly more force. 
Using a motor to directly control the position and 
force allows for fully controlled actuation. This 
could lead to lighter, more powerful prosthetics with 
a full level of control.

Patrick Love
A Practical Energy Harvesting System
Supervisor:  Prof. J Taylor

This project looks into the practical application of 
energy harvesting from a cup of coffee. Reusable 
coffee cups could be engineered in such a way 
that the heat energy that would typically be lost 
is instead recovered as electrical energy and 
stored to be later used to benefit the user in some 
way. The main aim of this project is to investigate 
whether a system like this can harvest a useful 
amount of energy.

Dearbhla McBay
Exploiting Printed Circuit Boards for producing 
electricity from glucose
Supervisor:  Dr D Moschou

The aim of this project is to exploit printed circuit 
board (PCB) integrated electrodes to produce 
electricity from glucose-containing fluids, and to 
measure the amount of glucose in said fluid.  This 
includes electrochemically characterizing the PCB 
electrodes as both an enzymatic fuel cell and a 
biosensor, and exploring different pre-treatment 
and electrode modification  techiniques to optimize 
their power generation performance and to identify 
a method of capturing the power output.

Daniel Nash
Human muscular assistance system 
Supervisor:  Dr B Metcalfe

Microgravity has a large number of strange effects 
on the human body. One of these is the loss of 
bone and muscle strength through disuse atrophy. 
What if an astronaut could wear a soft suit that 
could provide active resistance when wanted, and 
active assistance when needed? A demonstrator 
was produced to show how electromyography 
can be used to control a soft pneumatic McKibben 
artificial muscle.

Human muscular assistance system - Daniel Nash
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Moris Moysis
GPS software receiver 
Supervisor: Dr Biagio Forte

A GPS receiver connected to an antenna is used to 
measure the significance of certain types of errors 
in position, mainly due to multipath, in autonomous 
navigation. Multipath is an error in GPS positioning 
resulting from different surfaces/objects around the 
antenna. The system illustrated above is used to 
simulate autonomous navigation by being held and 
moved in different locations representing different 
levels of multipath (e.g. open areas such as parks, 
between buildings or trees, etc.).

Gulsen Ozyukselen
Energy and carbon payback Diamond Jubilee 
Bridge
Supervisor:  Dr M McManus

The Diamond Jubilee Bridge is a pedestrian 
and cycle bridge crossing the Thames between 
Wandsworth and Chelsea, it is currently in the 
design phase. For this project, a Life Cycle 
Analysis (LCA) will be carried out on the initial 
design, evaluating the total energy use and GHG 
emissions produced over the bridge’s lifetime. 
The results are analysed and lower environmental 
impact design alternatives are suggested to the 
architects at One-World Design.

Gulsen Ozyukselen

Matt Stedman
Student Initiated Project:  Propulsion of High-
Speed Electric Aircraft
Supervisor:  Dr M Wilson

This FYP focuses on the designing of an Electric 
Propulsion system for a high-speed, twin-aisle 
airliner. The design incorporates shrouded contra-
rotating motor-driven propellers mounted behind 
the wings to ingest the wings’ boundary layer; these 
techniques find a notable improvement to thrust, 
and future-proof the electric drivetrain. Qualitative 
evaluation of this concept and electric propulsion 
in general illustrates that – when the accumulator 
technologies are readily available – one should 
expect to see a very electrified aerospace industry.

Luke Stitson 
Identifying and Testing Low-cost Augmented 
Reality for Design Prototyping 
Supervisor:  Dr E Dekoninck

This project investigated low-cost Augmented 
Reality (AR) technologies available on mobile and 
tablet devices that can be used alongside CAD and 
physical prototypes to improve co-design abilities, 
including “on the fly” design, within engineering 
design meetings. Relevant technologies identified 
have been compared to SPARK AR, an AR 
application developed by the University of Bath 
as part of the SPARK Project, using case studies 
developed for a number of design meeting 
scenarios commonly used in industry.

Nick Yap 
Machine Learning for Automated Analysis of 
Medical Images 
Supervisor:  Dr A Hunter

Automated analysis on medical images were 
explored in this project. Methods include image 
classification, object classification and semantic 
pixel-wise segmentation. All methods use machine 
learning, and are built on Convolutional Neural 
Networks (CNNs). The best result achieved in this 
research was with Faster Region-based CNNs in 
object classification. Trained on a small dataset 
of only 30 images, it achieved human-like feature 
detection results. The next step for this project was 
to explore semantic pixel-wise segmentation.
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Toby Winterflood 
Holographic projections of CAD and CFD for 
demonstration and interaction 
Supervisor:  Dr C Copeland

A project investigating the potential of mixed 
reality technology within engineering teaching 
and training.  The technology was applied in 
an Augmented Reality app, developed to allow 
users to look at CAD models within the real world 
environment. The app was used within spatial 
intelligence tests to determine its impact on 
dimension visualisation. The app proved to give 
supportive results and indicate the necessity for 
products like this to be used in conjunction with the 
modern engineering curriculum

Toby Winterflood

Dogu Zaifoglu 
UltraGlove Wearable Haptic Device for 
Ultrasonic Inspection 
Supervisor: Dr A Hunter

The UltraGlove will be a glove shaped haptic 
device that will use ultrasonic waves to scan into 
an object and let the user feel what is inside it. 
The device will use ultrasonic transducers to detect 
reflections and translate this to a haptic response, 
via force-exerting components that will “re-create” 
the feel of the object. This project aimed to perform 
ultrasonic scans, evaluate them in Matlab and 
operate a haptic component accordingly via 
Arduino.Dogu Zaifoglu
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Arthur Chapman 
Combustion Analysis of a Formula Student 
Engine
Supervisor:  Prof. J Turner

The aim of the study was to gain a greater 
understanding of combustion within the cylinder. In 
order to do this, investigations have been completed 
into identifying normal combustion, abnormal 
combustion and then locating the abnormal 
combustion within the cylinder. Further to this, the 
effect that twin spark ignition has upon combustion 
within the cylinder has been investigated.

Daniel Clark 
Optimisation of the pre-compressor Intake on 
a Formula Student Car
Supervisor:  Prof. J Turner

The project focused on the optimisation of the pre-
compressor intake for use on Team Bath Racing’s 
2018 Formula Student car. This involved looking 
at the use of pre-compressor fuel injection as well 
as optimisation of the intake material. It was found 
the use of PCFI could improve the brake power of 
the engine by up to 10%. Furthermore, the best 
material for the restrictor was deemed to be carbon 
fibre due to its low expansion during use.

Andrew Curtis 
Investigating The Dynamic Performance of a 
Formula Student Vehicle Through Spring and 
Damper Setup
Supervisor: Dr G Owen

The effect of the spring and damper rates on the 
dynamic performance of a Formula Student car is 
investigated through on-track testing and vehicle 
modelling. On-track testing determines the optimal 
setup based on lateral acceleration, understeer 
angle and gradient. A full vehicle model simulates 
the dynamic performance to predict the optimum 
setup for Team Bath Racing’s 2018 vehicle.

Awaiting the TBR Launch 2017
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Henry Fidler 
Aerodynamic Optimisation of the Front Wing 
of an Open-Wheel Race Car
Supevisor:  Dr D Cleaver

This project aims to improve the understanding 
of the optimisation of the front wing of an open-
wheel race car, as applied to Team Bath Racing 
2018. A target level of front wing downforce was 
achieved whilst also improving the car’s cooling 
performance, through the application of various 
endplate geometry and vortex generating strakes.

Andreas Demetriades 
Improving Undertray Performance through 
Vortex Generation on a Formula Student Car
Supervisor:  Dr M Carley

This project covers the iterative design process 
of improving the undertray performance through 
vortex generation for Team Bath Racing’s 2018 
car, TBR18. The aims of this project involved 
validating the CFD model against wind tunnel and 
track testing data, as well as validating the final 
undertray geometry featuring the designed vortex 
generators under yaw conditions.  

Testing TBR’s 2017 car in the wind tunnel, with pressure 
tapping equipment fitted to the front wing - Henry Fidler

TBR17 as used for CFD validation - 
Andreas Demetriades

Elliott Land
Control System optimisation for imporoved 
powertrain driveability - IMEE
Supervisor:  Prof. C Brace

Powertrain response and driveability has been 
investigated for optimisation of Team Bath 
Racing’s Formula Student car. The response 
of a single-cylinder, turbocharged engine has 
been improved through the development of a 
closed-loop boost controller consisting of a 
servo-controlled pneumatic wastegate actuator 
coupled with an electronic dump valve. 
Engine torque response has been made more 
consistent for drivers with the tuning of an 
electronic throttle control system, developed to 
produce a torque linearised output

Jack Liber 
KTM 690 Engine Breathing
Supervisor:  Dr K Robinson

Optimisation of valve lift profiles for a single cylinder 
engine for Team Bath Racing 2018 Formula 
Student car. 

Port flow characterisation was performed to 
improve the quality of the simulated engine. The 
simulated engine was used to optimise the valve 
lift profiles, which were modelled to determine the 
kinematic effects.
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Nicolas Louca 
TBR18 Rear End Aerodynamics: Positive 
Diffuser Interaction and Vortex Generation 
Supervisor:  Dr G Owen

Rear-end flow conditions of a typical Formula 
Student car are not favourable for diffuser 
performance.  A simple enclosure solution was 
incorporated on a Formula Student car to induce 
a beneficial high-pressure region, along with an 
interacting lower-tier wing was also configured 
and a high-downforce configuration was obtained 
through optimising the main rear wing elements 
and implementing vortex-inducing on the rear wing 
endplates to enhance aerodynamic performance. 
An increase of 74% in floor downforce was 
achieved.

Evan Lockwood 
Development of an Additive Manufactured 
Brake Caliper for Formula Student
Supervisor:  Dr G Owen

This project focuses on the design of a lightweight 
brake caliper to be additive manufactured using 
selective laser melting, for use on Team Bath 
Racing’s 2018 Formula Student car.  This includes  
mechanical finite element simulation, design 
considerations for additive manufacture and future 
development work, with the aim of having the part 
assembled and tested for competition in July.

Render of Brake Assembly - Evan Lockwood

Hoang Nguyen 
Additive Manufacture of Titanium Formula 
Student front upright 
Supervisor:  Dr. Vimal Dhokia 

The project focuses on weight reduction of the front 
uprights for Team Bath Racing 2018. The upright is 
the component that houses the wheel hub, wheel 
bearings and connects all suspension components 
to the wheel and tyre. Traditionally, uprights are 
made by in – house CNC machine at the University 
of Bath from Aluminium 7075. Optimised front 
uprights are made of Titanium Alloy by Additive 
Manufacture, with 34% of weight reduction 
compared to traditional subtractive manufacturing 
uprights.

 

L: Traditional CNC upright design, weight 607g; R: Additive Manufacture upright design, weights 402g. 34% 
weight reduction - Hoang Nguyen
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Robert Parish 
Design Optimisation of the Pedal Box and 
Seat of a Formula Student Car 
Supervisor:  Dr. K Robinson 

This project covers the design and optimisation of 
the pedal box and seat of a Formula Student car. 

The design aims were to create a stiffer, lighter, and 
more adjustable pedal box, using FEA to optimise 
the mass and experimentally testing the brake 
pedal to validate the analysis. 
 

Ryan Oldam 
Optimisation of Cooling Aerodynamics of an 
Open-Wheel Race Car
Supervisor:  Dr K Robinson

Optimisation of the cooling duct aerodynamics 
of the Team Bath Racing 2018 car with the 
aim of improving engine cooling performance 
and achieving strong integration of the side 
aerodynamics package with the overall vehicle 
aerodynamics. Computational Fluid Dynamics 
(CFD) was used to assess the aerodynamic 
performance of the package, with these simulations 
validated through wind tunnel testing of TBR17.

Brake Pedal Testing - Robert Parish

Comparison of TBR17 wind tunnel testing flow 
visualisation with CFD simulation surface streamlines 
- Ryan Oldam

Martin Pitt 
Thermal Management and Split Cooling System 
for a Formula Student Car
Supervisor:  Dr K Robinson

A split cooling system, where cylinder head and 
cylinder block are operated on separate circuits 
at different temperatures was evaluated for use 
on a Formula Student car. The effect of coolant 
temperature on engine performance was 
also investigated using a dynamometer. Split 
cooling was found to potentially offer improved 
engine performance with further mapping but 
with an associated increase in mass. 3D model of the inlet and exhaust ports (red) and the 

coolant jacket (blue) in a KTM 500 cylinder head Model 
built from CT scan data and allowed coolant flow direc-
tions to be visualised - Martin Pitt
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Alex Thomas 
Development of an On-Car Hydraulic System 
for Racing Applications
Supervisor:  Dr A Plummer

A 40% weight reduction in the hydraulic system for 
Team Bath Racing 2018 has been achieved 
through the use of additive manufacturing 
and lightweight components. An additive 
manufactured manifold was produced which 
weighed 389g, an 82% weight reduction on the 
2,200g 2017 model. Implementation of a clutch 
control feature has also been designed which 
allows the hydraulic system to fully control the 
transmission and facilitate a launch control 
feature.

Nick Upjohn 
Optimisation of a Formula Student Car 
Transmission 
Supervisor:  Prof. C Brace

The aim of this project was to improve the performance 
of Team Bath Racing’s 2018 Formula Student car 
through the optimisation of the transmission system. 
The use of a CVT or other transmission system 
had been ruled out at an earlier stage, hence the 
project aimed to optimise the ratios existing within 
the chosen KTM 690 engine. Following simulation 
work, a custom gear shift barrel was manufactured 
to alter the gear selection order, improving overall 
performance

A side by side comparison of the 2017 and 2018 
hydraulic manifolds - Alex Thomas

Custom gear shift barrel assembled in to KTM 690 
LC4 gearbox - Nick Upjohn

Cameron Webb 
Turbocharger Implementation and Light-
weighting for a Formula Student Car
Supervisor:  Dr C Copeland

This project aims to quantify the performance 
gained from turbocharging a formula student car, 
in a way that maximises transient response. This 
was achieved through dynamometer testing. To 
offset the additional weight of a turbocharger, a 
new turbine housing was designed to be additively 
manufactured (SLM) using Inconel 718. The design 
was validated using CFD, thermal and structural 
simulation, as well as being compared with theory 
and test data.

Turbocharger setup on dynamometer - Cameron Webb
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Martins Zalmans 
Structural aspect of a  Formula Student 
aerodynamic package 
Supervisor:  Dr K Robinson

The structural analysis and production of 
a sufficiently stiff and securely positioned 
aerodynamic components for Team Bath Racing 
Formula Student racecar. Physically validated FEA 
model used to predict the stiffness and failure 
modes of CFRP parts. A revised manufacturing 
approach for consistent and repeatable CFRP wing 
profile productions.  

Gus Wilkie 
Predicting Structural Sandwich Panel 
Performance 
Supervisor:  Professor Michele Meo 

Looking at simulating test results of sandwich 
panels in three-point bending a shear. This is 
performed on behalf of Team Bath Racing in order 
to reduce resource usage by the team by minimising 
the number of physical testing  required in order to 
be compliant with the regulations.

  

Team Bath Racing 18 Chassis – Gus Wilkie

Sandwich panel integrated support ribs. TBR18 front 
wing - Martins Zalmans

The launch of TBR 16
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Green Bath Racing 
Eco Marathon

Sebastian Habgood 
Validation of a Ricardo WAVE Simulation for 
an Eco-marathon Engine 
Supervisor:  Mr A Green 

This project aimed to validate a Ricardo WAVE 
simulation of Green Bath Racing’s 4-stroke 
spark ignition eco-marathon engine. Through 
the design and manufacture of a bespoke inertia 
dynamometer, the engine performance was 
measured across multiple tests and compared to the 
updated simulation. WAVE was found to accurately 
predict the engine performance within an average 
variation of 10% and a number of opportunities 
were identified which could be explored to optimise 
and improve the design.     

Andrew Butler 
Eco-marathon Handling and Rolling Resistance 
Supervisor:  Dr J. Darling 

This project investigated the rolling resistance with 
the aim of improving the fuel efficiency of Eco-
marathon vehicle, to improve the design of the wheels 
and steering system.  Two experiments were performed 
to measure the rolling resistance of a wheel, and 
measure the cornering force that a wheel was able 
to produce.  Lateral force was generated by using 
a slip angle and a camber angle.  It was found that 
using a camber angle and running tyres at high 
pressures produced the lowest rolling resistance.

Engine Test Rig - Sebastian Habgood

Green Bath Racing Eco Marathon team hard at work
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Tom Sarstedt 
Fuel Delivery Strategies and Techniques for 
Eco-marathon Engines 
Supervisor:  Mr A Green 

This project aimed to improve the fuel delivery on 
the Team Green Eco-marathon vehicle, to further 
improve the engine performance. Simulation and 
experimental methods were used to improve the 
fuel delivery and the optimised strategy improved 
engine performance significantly over the existing 
methods. The success of the project opened 
some areas for future work, which will hopefully 
allow the vehicle performance to be improved for 
competition.

 

Joon Chin Tham
Design and Development of Live Engine 
Performance Equipment for Eco-Marathon 
Engines 
Supervisor:  Mr A Green 

This project designed and developed a low-cost 
engine indicating system for Green Bath Racing. 
MATLAB was used to control a PicoScope to 
acquire data from engine sensors. A GUI was 
created in MATLAB to post-process the sensor 
data to output engine performance criteria. The 
designed system had successfully supported 
engine validation activities within Green Bath 
Racing.

The Green Bath  Racing team achieving 3894 mpg in the Shell Eco Marathon at the Olympic Park, London 
2017
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Jacob Clapp 
Optimisation Of Battery Cooling For TBRE 
Formula Student Car 
Supervisor:  Dr O Pountney 

This investigation explored the cooling required 
for a rules compliant and efficient Li-Ion Formula 
Student accumulator during the endurance 
event. The cells were tested and a current 
profile derived to determine the quantity of cooling 
required. Empirical models were contrasted and 
evaluated to select the appropriate solution for 
calculating the heat transfer coefficient. Finally, 
the configuration and specification of the fans 
needed was concluded and a controller produced 
to manipulate the fan speed signal.

Team Bath Racing Electric & 
Team Bath Zero Motorcycle

Hannah Crewe 
The Thermal Management of an Electric 
Motorcycle - Measurements and Modelling 
Supervisor:  Dr O Pountney 

A thermal model was developed to simulate a cell 
under varying currents and air velocities to aid in 
the thermal management design for the Bath Zero 
electric motorcycle, which races in the Isle of Man 
TT. The internal heat generation was modelled 
based on experimental measurements of the 
internal resistance of the cell. The expected current 
around the Isle of Man was also calculated. The 
thermal model was subsequently validated against 
experiments in the wind tunnel. 

 
Wind Tunnel Validation Experiment - Hannah Crewe

Team Bath Racing Electric accumulator render - 
Jacob Clapp
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Joe Lawrie 
Mixed-Domain Sub-System Design on an 
Electric Racing Motorcycle - IMEE 
Supervisor: Prof. A Miles

Initially, electronic data was sent through wires; 
today wireless communication is commonplace 
worldwide.  By comparison, extraordinary gains in 
utility and user experience come with no significant 
downsides.  By contrast, energy transmission 
remains a hard-wired technology while wireless 
power transfer (WPT) is on the cusp of widespread 
use in smartphones.  The practicality of deploying 
WPT methods for high power applications remains 
relatively unknown.  This project addresses these 
challenges by bringing the technology to the racing 
paddock

Alex Terry 
Design and Testing of a Battery Management 
System for a Racing Electric Motorcycle 
Supervisor: Prof. P Wilson

This project details the stages in designing, 
producing and testing a battery management 
system for an electric motocycle.  This system is 
essential to the running of the vehicle as the 2300 
lithium ion cells must be monitored at all times 
to ensure safe usage.  The designed system 
is capable of monitoring a battery pack up to a 
maximum voltage of 1072V, each cell in the pack 
can be individually described and balanced by the 
system.

Will Minter-Kemp 
Integrated charger management system for 
an electric formula student car - IMEE
Supervisor:  Dr  B Metcalfe

A vehicle’s diagnostic system is responsible for 
monitoring and analysing the vehicle data with the 
aim to diagnose when there is a fault and what the 
cause of that fault is. A diagnostic specification 
was developed and a fully operating system was 
implemented in Team Bath Racing Electric’s car’s 
central Electronic Control Unit (ECU) software. A 
test environment was created to allow the ECU 
to be tested in isolation before integration into the 
final design.

Harry Shakeshaft
Optimization of an electrical motor for electric 
bicycle - IMEE
Supervisor: Dr X Pei

This project was carried out to aid development of 
an electric racing motorcycle as part of the Bath 
Zero emissions motorcycle competition team. 
Optimal motor parameters were investigated 
using a lap time simulation and genetic algorithm. 
The existing motor was then modelled to better 
understand its limitations and find the best areas 
for improvement. It is the intention that this project 
will begin the foundations for a bespoke motor 
design.

Will Minter-Kemp

Alex Terry
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Ambarish Satheesh 
Optimisation of the TBRe Brake Disc 
Supervisor:  Jos Darling 

For TBRe18, thermal and structural analysis of 
disc brakes during a single-stop braking event 
was performed using FEA. From this analysis, 
critical design parameters were identified. The 
relationships between decision and response 
variables were investigated to develop descriptive 
functions via response surface methodology. 
These functions were used alongside mathematical 
optimisation methods to obtain dimensions of 
the optimal brake disc. The main target was to 
reduce disc mass, von Mises stresses, thermal 
deformation and maximum temperature.

 

Simon Julyan 
Regenerative Braking Strategy for an Electric 
Formula Student Car 
Supervisor:  Prof. C Brace 

The aim of this project was to develop a strategy for 
implementing regenerative braking into the Team 
Bath Racing Electric vehicle. This was achieved by 
modelling the power output of regenerative braking 
and the impact of this on battery pack temperature. 
The optimal strategy is achieved with front and rear 
wheel drive, coupled to a hybrid energy storage 
system based on a combination of lithium-ion cells 
and supercapacitors. 

Daniel Palmer 
Thermal Modelling of an Axial Flux Permanent 
Magnet Motor using Neural Networks 
Supervisor:  Dr R Burke 

Understanding the thermal behaviour of an 
electric vehicles drive-train is key to maximising 
performance.  Artificial intelligence based Neural 
Networks are presented as a technique to predict 
temperature. Due to a lack of physical testing 
facilities a Lumped Capacitance thermal model 
was developed and the suitability of networks was 
assessed by their ability to represent the thermal 
model. Recurrent Neural Networks have been 
shown to accurately predict the temperature of the 
motor.

Philbert So 
Head Up Display for Motorcycle Helmet
Supervisor: Prof.  P Wilson

This project is to design a heads up display (HUD) 
for motorcyclist to be used by Bath Zero Emissions 
Motorcycles team and road users alike. Using 
a HUD to display information could avoid the 
situation where information was displayed on the 
dashboard but ignored or not acted on due to the 
rider concentrating riding. It can help road riders 
focus on the road ahead while still being to see 
important information.

Elizabeth Maclennan 
Design of Vehicle Dynamics Simulator for an 
Electric Formula Student Car - IMEE
Supervisor:  Dr B Metcalfe

In the Formula Student competition, the 
performance of the drivers is crucial and the 
challenge in the endurance race is two-fold: 
minimising both lap time and energy consumption.
This project investigates the feasibility of a 
software controlled coaching system that aims 
to improve a Formula Student driver’s efficiency 
without significantly compromising lap times.  
Artificially intelligent prediction algorithms and 
audio interfaces were created in Python to predict 
lap times from live vehicle data

Vented brake disc design with brake caliper attached - 
Ambarish Satheesh
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Team Bath Drones 
& Team Bath Drones Marine

Edward Handford 
Team Bath Drones - 3D Printed Antenna - 
IMEE 
Supervisor:  Dr P Iravani

3D Printed Antenna: Mathematical design, 
simulation and testing of Antenna produced 
with highly experimental 3D printing techniques. 
The goal is to produce an Antenna fully integrated 
into a wings surface, designed to extend the 
communications range of a drone for delivery of 
aid in disaster zones

Chao Li
Dolly takeoff
Supervisor:  Dr. Pejman Iravani 
 
The aim of this project is to design a ground 
vehicle launch system for lightweight UAVs and 
analyse its potential pros and cons for existing 
UAVs. 

 

Chao Li

Jeffrey Kayne 
Team Bath Drones Marine - Underwater 
Drone Multi-Thruster Control System  - IMEE
Supervisor:  Dr A Hunter

Autonomous Underwater Vehicles (AUVs) are 
becoming widely used for underwater surveillance 
and rescue missions. Over several FYPs, Team 
Bath Drones Marine have been developing an AUV 
to survey an area of interest. This project looked 
to integrate previous work done on lateral and 
vertical control subsystems, into a full five-thruster 
control system allowing the drone to navigate with 
pressure and heading feedback. So far, the vehicle 
has achieved an accuracy of 20cm in depth.
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Will Thompson 
Team Bath Drones - Imaging 
Supervisor:  Prof. A Evans

This project focuses on creating a system for a 
drone which will allow for the automatic recogni-
tion of alphanumeric characters as well as hu-
mans. Four different methods of detecting objects 
have been compared for accuracy and computa-
tion time. The outputs of these methods were then 
fed into convolutional neural networks which were 
used to classify the potential objects as either hu-
mans or one of the alphanumeric characters.

Theo Morris 
Structural Optimisation of an Unmanned Aerial 
System - IMEE
Supervisor:  Prof. R Butler

This project details the design procedure for 
the structures of a blended wing body aircraft, 
with aims of minimal weight. It also describes 
manufacturing tooling techniques for desirable 
composite reinforcement of skinned primary 
structures. Buckling analysis of thin plates was 
used to optimise the number of ribs for the internal 
support whilst satisfying the load conditions and 
the study concludes with an effective final design.

Ankith Patel 
Variable Pitch Propellers at low Reynolds 
numbers 
Supervisor:  Dr Carl Sangan 

This project looked at creating an optimal variable 
pitch propeller to increase the efficiency and 
performance of the 2018 Team Bath Drones 
propulsive system. The project looked at creating 
a program that would produce an optimal variable 
pitch propulsive system through theoretical modelling 
of propeller aerodynamics. The transience effects 
of using a variable pitch propeller to differentiate 
thrust, was also studied, along with the propeller 
efficiency when generating reverse thrust using 
variable pitch.

James Spalding 
Precise Payload Delivery
Supervisor:  Dr D Cleaver

The aim of the project was to develop a system to 
maximise the precision of payload delivery from a 
fixed wing drone, in relation to Team Bath Drones 
and the IMechE UAS competition. This involved 
computational, design and experimental methods 
in order to improve reliability of existing systems 
as well as develop a new theoretical model and 
autonomous release system

Group Business & Deisng Exhibition 2015

Render of final system - James Spalding
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Oliver Toogood 
Landing Systems - IMEE
Supervisor:  Dr J du Bois

Landing systems are one of the most crucial 
features of any aircraft, as it bridges the gap 
between the air and the ground. The aim for the 
project was to design and manufacture landing 
gear for a fixed wing UAS, which weighs 7kg and 
has a 2.5m wing span. Testing of the designs 
involved using a drop test rig, setup with motion 
tracking cameras to record impact velocities and 
rebound heights, as well as conducting full scale 
flight tests.

Oliver Toogood

Rob Worley 
Team Bath Drones Marine - Underwater 
Drone Localisation and Mapping using a 
Forward-Looking Sonar - IMEE
Supervisor:  Dr A Hunter

Autonomous navigation is often done with the aid 
of GPS, as it provides a non-drifting measurement 
of position. GPS is unavailable underwater so an 
alternative aid to navigation is needed. The work 
in this project has used a forward-looking sonar 
scanner to observe the environment and uses 
phase correlation to estimate the motion of an 
underwater drone. This project is part of the work 
of Team Bath Drones Marine 

(facebook.com/TeamBathDronesMarine).

Ryan Wheeler
Team Bath Drones - Novel Post-Stall Landing 
Methods for UASs - IMEE
Supervisor:  Dr J du Bois

UAVs for search and rescue often do not have 
access to conventional runways and are therefore 
required to perform accurate, steep landings. 
This project investigates novel ‘post-stall’ landing 
methods for a delta wing aircraft represent the 
Team Bath Drones 2018 Competition UAV ‘Icarus’. 
Bespoke control surfaces were designed and 
tested through CFD analysis and on a custom 
aircraft in real flight test with the goal of performing 
a successful fully autonomous ‘deep stall landing’. 

Rob Worley

Ryan Wheeler
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Aly Aboubakr 
Smart Grids and Electric Vehicles 
Supervisor:  Dr S Cayzer

Electric vehicles have been gaining increasing 
attention with sales surpassing 1 million units 
in 2017. This market growth has been driven by 
a few countries who have incorporated electric 
vehicles into their plans towards reaching 
emission goals. However, developing nations 
have largely not yet been involved. This project 
aims to assess the opportunities and challenges of 
Electric Vehicle deployment in Egypt by looking at 4 
pillars: environmental benefit, policy and legislation, 
infrastructure and consumer acceptance.

Almehdi Almsellati 
CFD modelling of the bore flow in the 
compressor stages of a gas turbine engine 
Supervisor: Dr M Wilson

The axial cooling air flow in the rotating discs making 
up the stages of the compressor in a gas turbine 
engine was modelled in CFD. This research project 
is based on a rig being studied at the University of 
Bath and helped determine the effects of different 
Rossby numbers, inlet boundaries conditions and 
the gap between the compressor discs on the axial 
velocity profile and Swirl ratio.

Velocity vector plane of the flow inside the rotating 
cavities - Almehdi Almsellati

Velocity plane of the flow inside the rotating cavities
- Almehdi Almsellati
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Alex Austin 
Smoke-wire flow visualisations of the S809 
and S830 aerofoils 
Supervisor: Dr Z Wang

The aim of this project was to study the effects of full 
span slots on the performance of the S809 and S830 
aerofoil with varying angles of attack. To achieve 
this aim, the following objectives were achieved: 
design and manufacture straight S809 and S830 
aerofoils, test aerofoil variations in open-jet wind 
tunnel, investigate the effects of slot combinations 
on aerofoil performance and analyse smoke-wire 
flow visualisations.

Demetris Christofides
Using ultrasound to make better active materials
Supervisor:  Dr C Courtney

In recent years, the use of acoustic manipulation 
techniques has been widely researched in material 
manufacturing. In addition, smart composites are 
constantly finding more applications nowadays 
with piezoelectric ceramics dominating piezo-
active composites. This project involves the use 
of ultrasound to manipulate piezo ceramic micro-
particles in a passive epoxy medium. The aim is 
to achieve a patterned piezocomposite in order to 
assert its properties.

Open Jet Wind Tunnel with smoke-wire flow visuali-
sation setup - Alex Austin

Peter Duong  
Modelling of Acoustic Scattering by 
Metamaterials 
Supervisor: Dr M Carley 

The aim of this study was to conduct research into 
the acoustic scattering of fractal surfaces (a type 
of meta-surface). This particular meta-surface 
was generated using the 1-D midpoint point 
displacement algorithm and a pressure plot of the 
sound field surrounding the surface was generated 
using the BEM3D package for a frequency range of 
20 Hz to 4 kHz; with the key parameters of interest 
being reflected sound pressure levels, diffraction 
and interference patterns.

 Acoustic scattering from fractal surface at 500 Hz - 
Peter Duong

Ahmed Elashry 
Distributed fluidic actuation for smart turbine 
blades 
Supervisor: Dr Z Wang 

Large turbine blades are subjected to unsteady wind 
loads along the blades. A novel active approach of 
smart turbine blade system could be developed to 
overcome this problem. This project aims to do 
so by investigating the effect of locally distributed 
slots configurations on swept blade aerodynamics 
and flow characteristics.
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Victor Geh
Team Based Learning (TBL) for Engineering 
Education 
Supervisor: Dr S Cayzer

I am studying the effectiveness of Team-Based 
Learning (TBL) in a 2nd year Mechanical Engineering 
module. Originally developed in a business school 
setting, TBL promotes the benefits of small-group 
teaching in a large group setting. Lecture-based 
formats (plus tutorials) have become outdated. In 
an ever-demanding job market, strong teamwork 
capability is highly sought after, since engineering 
graduates are expected to work in team-based 
projects. 

Joel Gnanasekaran 
Ultrasonic analysis of aerospace composites 
under temperature variations for structural 
health monitoring
Supervisor:  Dr F Ciampa

This project is aimed at analysing the mechanical 
properties of ultrasonic waves propagating in 
composite plates at different temperature ranges. 
Particularly, ultrasonic experiments with surface 
bonded piezoelectric transducers will be carried 
out at different temperatures in order to investigate 
the ultrasonic wave speed pattern in carbon fibre 
with different lay-up and orientation of fibres. The 
information on the ultrasonic wave speed is vital for 
the execution of current structural health monitoring 
algorithms.

Application activity using flipchart papers
- Victor Geh

Ewan Harry Thomas 
LCA/Energy balance imported shale gas
Supervisor:  Dr M McManus

The aim of this study is to investigate the full life cycle 
‘cradle-to-gate’ environmental impacts associated 
with the UK sourcing shale gas natively, and 
internationally from Canada.  The following objectives 
were chosen to successfully satisfy this aim:

-  Life cycle assessment (LCA) of the GHG emis-
sions and water consumption figures associated 
with the preproduction, production, processing, 
transmission, and distribution stages of UK and 
Canada shale gas extraction.

-  Investigation into the wider environmental, 
social, political, and economic factors associated 
with each chosen scenario. 

Hayley Kennard 
Dynamic Behaviour of Leidenfrost Droplets
Supervisor:  Dr A Rhead

When a droplet of liquid encounters a surface much 
hotter than its boiling point, it levitates on a cloud of 
its own vapour which insulates the droplet from the 
surface and prolongs its lifetime. The phenomenon 
is known as the Leidenfrost effect. This project 
explores the ability of Leidenfrost water droplets to 
climb steps of millimetric height, and questions how 
this changes when the surface tension is lowered 
through the addition of a surfactant. 

When in the Leidenfrost region, droplets take on 
many personalities: floating, bouncing and dividing - 
Hayley Kennard
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Kimingi Kimani 
NeuroEvolution of Augmenting Topologies 
Supervisor: Dr S Cayzer 

The aim of this project was to use a neural 
network trained with genetic algorithms to solve 
an engineering problem. The problem selected 
was a control engineering dynamics problem. A 
neural network, in replacement of a PID controller, 
was then used to achieve a desired settling time 
and maximum overshoot. To achieve this, a c++ 
program was written to simulate the problem and 
get a neural network to solve it. 

Aleksandar Penev 
Simultaneous alignment and poling of KNLN-
PDMS composites
Supervisor: 
 

The project explores a novel method for the 
manufacturing of biocompatible neuro-
implants. Composites of piezoelectric ceramic 
particles embedded in a silicone-based polymer 
matrix were produced using high AC and DC 
electric field intensities. The electroactive 
properties of the composites were comparable 
with state-of-the art research. 

Vinay Shah 
RDE: Measuring processes and accuracy
Supervisor:  Prof. S Akehurst

The EU has recently introduced Real Driving 
Emissions tests to more rigorously test Euro-5 
and Euro-6 cars as RDE tests more accurately 
represent real-world driving conditions, such as 
weather and traffic. However, discrepancies still 
exist between data obtained from these on-road 
tests and data obtained from traditional laboratory 
settings. This report attempts to quantify these 
discrepancies using real PEMS and laboratory data 
and discuss their implications on the wider topic of 
the ‘emissions gap’.

Nick Rupp 
Will it Float? 
Supervisor:  Dr Patrick Keogh 

In short: Yes! This project demonstrated that the 
stable levitation of a steel ring using a new type 
of internal electromagnet and an Arduino based 
controller is possible. Despite being able to control 
levitation, this project certainly pushed the small 
microprocessor to its limits. Violent instability, 
test-rig breakage and electric shocks all had to be 
overcome when bringing such a powerful and non-
linear electro-magnet under control.

 
Nick Rupp

Group Business and Design Exhbition 2016
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Muhammad Saalim Tungekar 
Ultrasonic motors for micro-machines  
Supervisor:  Dr C Courtney 

This study investigated rotation in micro-particles 
when subjected to ultrasonic waves. Two 
orthogonal standing waves were used to trap 
a 600 μm polystyrene bead at pressure nodes. 
Ultrasonic waves were produced using transducers 
connected to a frequency generator. The excitation 
voltage, frequency of the waves, and the phase 
shift between the waves was varied. The bead 
exhibited rotation, angular velocities up to 30 rpm 
were recorded.
 

Nik Supatravanij 
Mimicking animal motion with mechanisms 
Supervisor:  Prof. G Mullineux 

A published spherical four-bar mechanism by 
McDonald and Agrawal, which mimicked the 
flapping wing motion of an animal was studied. 
Using their final dimensions, the mechanism was 
replicated on both Autodesk Inventor (CAD) and a 
constraints modelling software written by Professor 
Glen Mullineux. The modelled motion path was 
translated into MATLAB, and the final 3D graph was 
compared to published results. Visual comparison 
of results indicate successful replication, and the 
aim was therefore achieved

Experiment set-up - Muhammad Saalim Tungekar

Kavin (Nik) Supatravanij

Carlos Gutierrez Terrer 
Limits to Growth redux
Supervisor:  Dr S Cayzer

This project builds on the revolutionary World3 
model (1972) that was published in ‘Limits to 
Growth’. D. L. Meadows and his MIT project team 
modelled the interaction between resources, 
agriculture, industrial capital and pollution and 
predicted that there would be a global collapse in 
this century due to the nature of exponential growth 
in a finite world. An updated model is presented 
which looks to determine the implications of 
technology on the original projections.
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Best Individual Performance in a Group Business and 
Design Project

Nia Simpson

Richard Morfoot

Joseph Black Prize 2016-17

Accenture Group Prize 2016-17

Best Group Business Prize 

Group 4 - Additive Manufacturing Power Removal System

Joe Ashman
Fergus Diplock
Divyansh Joshi
Joao Oliveira
David Race

Prizes 2016-17
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Best Aeronautical Group

Best Aeronautical Group

Electric Light Aircraft - Zeus
  
  Glen Atherton   Christopher Bauer 
  Michael Dobson   Matthew Dingsdale   
  Harriet Gamble   Richard Morfoot  
  Connor Reid-Jones Jake Spicer

Group Aeronautical Award 2016-17

Best Mechanical Group

AMTRAC Anthropomorphic Test Rigs for Dyson Handhelds

  Ihsan Abdullah   Kieran Leicester 
  Edward Lloyd Hughes  Kristian Nedyalkov
  Santheep Sritharan  Matthew Viney

Best Automotive Group

TBR18 Chassis/Aero Sub-Group

  Andreas Demetriades Henry Fidler 
  Sohail Khan  Nicolas Louca 
  Ryan Oldam  Rob Parish 
  Ben Ware    Gus Wilkie 
  Martins Zalmans

Group Mechancial Award 2016-17

Group Automotive Award 2016-17
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The Thornton Memorial Prize 
Best Materials and Bioengineering Group 
Student

Frances Stanton

Royal Aeronautical Society 
Best Student Graduating in Aerospace 
Engineering

Scott Mitchell

 
Geoff Herrington Innovation Medal Nathan Skelley

Institution of Mechanical Engineers 
The Institution Project Award Peter Bruce

Institution of Mechanical Engineers 
The Frederic Barnes Waldron Best Student 
Award 

Tom Ansell

The IET 
Best Student Graduating in Manufacturing 
Engineering 

Alexander Ettinger

HMGCC Design Prize
Best Specialist Design Project Sebastian Leonard

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

Alice Richardson

Frank Wallace Memorial Prize 
Top BEng Student Tharin De Silva

Ford Motor Company 
Best Student Graduating in Automotive 
Engineering Boon Sheng Lang

Department of Mechanical Engineering 
Final Year Project  Poster Prize

1st  Sophie Orlans
2nd Chris Roberts
3rd  Luke (Evan) Watkins

Department of Mechanical Engineering
Top Formula Student Final Year Project 
Prize

Jacek Lesniewski

Crown  Europe Prize
Best Student Graduating in Innovation and 
Engineering Chris Roberts

Bryant Prize 
for Orthopaedic Biomechanical Research Sian Ebsworth

Armourers & Brasiers’ 
Best Materials Group Project Luke Watkins

Individual Prize Winners 2017
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