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Welcome to the 2019 Design and Project Exhbition
Welcome to the 2019 Design and Project 
Exhibition and to the Joseph Black Lecture given 
this year by one of our Alumni,  Rob Bell - TV 
presenter, adventurer and engineer.

This booklet contains the details of 24 Group 
Business and Design Projects (GBDP) 
undertaken by our third year students from all 
our degree programmes. Students have the 
option to work on a wide variety of industry-led 
design challenges or to join one of the student-
led competition teams. We have a large number 
of industry sponsors setting a wide-range of 
projects on topics including: immunotherapy, 
seabed sampling, offshore turbine engineering, 
veterinary operating theatres, childhood illiteracy 
and  underwater network charging, to name but a 
few. In addition, the booklet contains descriptions 
of 267 Final Year Research Projects and 21 Final 
Year Major Individual Design Projects undertaken 
by our students. These projects give students 
the opportunity to integrate all of the taught 
elements of our degree programmes in full-time 
project activities. The level of achievement in 
these projects is testament to both the quality 
of our students, and their understanding of the 
broad practical and theoretical elements of the 
engineering curriculum. 

This summer the design competition teams will 
be entering their projects in competitive events all 
over the world: 

• The TBR team have constructed an 
advanced composite chassis and 
aerodynamics package. They are aiming to 
compete in the UK, Austria and Germany 
this year. 

• TBRe is currently the UK’s top electric 
Formula Student team. Last year, our 
students were the first ever UK team to 
compete in the Formula Student China in 
Zhuhai. This year has seen technological 
leaps in carbon fibre chassis design, 
accumulator downsizing and the creation of 
a brand new artificial intelligence team.

• The Bath Zero Emissions Motorcycle Team 
have recovered from the battery fire that 
destroyed their bike at the Isle of Man TT 
event last year and have designed and built 
a completely new bike which is undergoing 
track testing in preparation for this year’s IoM 
TT Zero event.

• In June, Team Bath Drones will be entering 
the annual IMechE UAS Challenge at 

the Snowdonia Aerospace Centre. This 
year’s team will be aiming to maintain their 
consecutive track record in the ‘innovation 
award’ with their innovative VTOL aircraft.

• Team Bath Drones Marine is only in its 
second year and have already competed 
in Italy - winning ‘Best Newcomer’ - and will 
shortly take part in the European Robotics 
league. 

• Bath University Rocket Team will deliver their 
first entry at the Intercollegiate Sounding 
Rocket Engineering Competition in New 
Mexico this summer.

• And finally, our longest-running team, Green 
Bath Racing will continue to build on their 
fantastic results at the Shell eco-marathon, 
held this year at Brooklands in Surrey. 
This year’s design team are exploring the 
possibility of entering the Urban Concept 
electric class at future events. 

All of these teams get a limited start up budget 
from the Department  but go on to raise much 
more substantial sponsorship from industry which 
is testament to their enterprise and entrepreneurial 
skills. Several of these teams managed to fit 
in STEM outreach work with schoolchildren to 
spread the word about courses and careers 
in engineering. Many of the GBDP teams are 
multidisciplinary with team members from both 
mechanical and electrical engineering clearly 
showing how students embrace opportunities 
to work on integrative innovative projects. Team 
Bath Racing (TBR) and Team Bath Racing 
Electric (TBRe) will both be launching their cars 
during the exhibition.

On behalf of the students, I would like to express 
thanks for the tremendous support of all the staff 
- including technicians, academic supervisors, 
assessors and specialist support staff - for 
their contribution to the success of these core 
academic project activities.

We are delighted to welcome Rob Bell, one of 
our past graduates in Mechanical Engineering, to 
deliver the Joseph Black lecture “Making TV with 
engineers, not for engineers” in which he will be 
sharing with us how the media helps communica 
te the significance of engineering to society.

Dr Elies Dekoninck
On behalf of all in the Department who contribute
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Joseph Black Keynote Speech

Rob Bell is an engineering broadcaster, appearing regularly on Channel 5 and BBC 2 in the 
UK. 

Rob graduated from the University of Bath with a Masters in Mechanical Engineering with 
French in 2002.  Be it man-made, natural, historic, futuristic, big or small – he loves getting his 
hands dirty and finding out how stuff works. He actively champions STEM subjects (Science, 
Technology, Engineering and Maths) and is passionate about raising the profile of Engineering 
amongst school children.

As the son of a scout leader Rob has always had a curiosity to explore his surroundings. This 
has taken him to all corners of the planet; from canoeing the remotest waters of the Yukon, to 
rallying through the Sahara, trekking in the Arctic on a climate science recce and working as 
a ski lift operator in the Canadian Coastal Mountains. In 2015, Rob became one of very few 
people to have successfully run 7 marathons on 7 continents in 7 days. 

After some time away from his degree subject early in his career, Rob has rediscovered his 
love and enthusiasm for all things engineering - through his television work. Contrary to how it’s 
often reported in the media, Rob will discuss his first-hand experience of a thriving engineering 
industry in the UK and why filming with engineers is sometimes a challenging prospect. He will 
discuss the importance of promoting engineering as a subject and a possible career to future 
generations and the vast array of roles required. Whether you are a seasoned professional 
engineer, an academic or a soon-to-be graduate about to enter the workforce, Rob’s aim is to 
celebrate with you everything this diverse and world-changing industry has to offer.

Rob Bell
Presenter - Engineer

Adventurer

Making TV
with 

Engineers, not 
for 

Engineers
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Technical Support Team

Once again, very special thanks go the all members of our Technical Support Team for 
the superb contributions that they have made to the laboratory and workshop project 
activities in the Department.  The practical elements of our undergraduate degree pro-
grammes are one of the key strengths of the Department and the Technical Support 
Team are vital to our continue success.  It is the professional and dedicated commitment 
of our technicians which enables our students to realise their full potential - as can be 
seen by the project activites on view at the Exhibition.

The Department would like to express its gratitude once again to Sir Bob Hill and his 
external reviewers (listed below); Bob, his friends and colleagues have supported under-
graduate Aerospace and Mechanical Engineering here in Bath for many years. These 
EPRA panels provide our students with a valuable real-world perspective on their 3rd 
year Group Business & Design projects.

Brian Brooksbank
John Buckingham
Tim Cannon
William Close
Charles  Curnock
Sophie Dawson
James Forbes
Tim Hare
Bob Hill

Jenny Hill
Chris Hodge
Gan Jenkins
Robin Kerr
Claire Machin
Paul Maillardet
Howard Mathers
David Mattick
Bob Meggs

Grant Morris
Frank Mungo
Jonathon Reeve
Simon Reitter
Gareth Somerset
John Spencer
Chris Trout
Peter Wyatt
Alexandra Young

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

Team Bath Racing would like to give special thanks to all contributing sponsors, including:

Project Sponsors

� CAGED LASER ENGINEERING
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MEng Group Business & Design Projects

The Group Business and Design Project (GBDP) units are the 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. 
The majority of projects are sourced from industry where real problems have arisen and 
companies need answers before committing further resources. Some projects will return to 
industry for further development and implementation after the units have finished. All projects 
incorporate a significant element of business (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.

2018/19 has seen the largest ever class of undergraduates complete the Mechanical GBDP 
courses: 167 students, divided into 24 groups covering a very wide range of project topics. 67 
students have been dedicated to developing vehicle designs for numerous student competitions 
in 2019 ranging from the world-renowned Formula Student automotive competition, organized 
by the Institution of Mechanical Engineers, to the Isle of Man TT Zero electric motorcycle 
races. This exposes the students to the realities of design, manufacture and testing, and offers 
real competition against other student race teams from the UK and overseas.

Every group develops vital professional engineering skills that will prove invaluable in future 
employment. These skills range from team-working to marketing and communications. The 
Design Exhibition plays an important role in the assessment of these skills, because the 
displays are judged by a panel of external assessors who also conduct in-depth technical 
reviews with every group. Students are encouraged to use physical and digital prototyping 
throughout the course to refine and improve their concepts, and some will be on display. 
The Department is very grateful to the Craton Prototype Fund, set up by the Alumni Relations 
Team back in 2015 to provide funding for every group to explore the learning benefits of 
prototyping.

Members of the Bath Rocket Team at the 2018 Design Exhibition
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Group 1
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Group 2
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Group 3
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Group 4
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Group 5
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Group 6
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Group 7
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Group 8
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Group 9
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Group 10
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Group 11
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Group 12
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Group 13
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Group 14
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TB Zero
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TBRe
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TBR 20
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TBR 20
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Green Bath Racing
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BRT
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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
    

MEng Group Business & Design - Aerospace Projects
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UAS Group
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CTA 1
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CTA 2
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CTA 3
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ELA
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External Integrated Projects

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 sutdents and companies are:

James Kraft - Cross Manufacturing
Evaluation of automated manufacturing 
process

Joseph Hill - Rolls-Royce                          IMEE
High voltage Aerospace

Matt Cotton - Coalesce                 IMEE
Development of new Pressurised metered-
dose inhaler

Will Norris - Choco

Kusha Patel - Latchways
Technology transfer to new product family

Jamie De Mollinedo - Tilray
Design and development of growing green-
houses.

Nathan Singh - TDK Lambda
Automated assembly of power devices on 
PCBs

Manojhan Sivarajah - 
  Cross Manufacturing
Robot design for laying round and seg-
mented seal bristles

Gordon Leeks - Rolls-Royce          IMEE
integration and optimise the design of elec-
trical machine topologies

Tom Elliott - Renishaw
Design and development of a novel clamp-
ing system for additively manufactured met-
al parts

Victoria Corrigan - Rolls-Royce

Preliminary Automated manufacturing 
non-conformity Tool

Robert Gough - Recycling Technologies
Understanding the temperature distribution 
within the Thermal Cracker using nuclear 
imaging.

Kate Stedman - Renishaw               IMEE
PH10 Potentiometer Calibration

Caitlin Young - Schlumberger
Prototype developments
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Andrea Abba
Smart Pigs for Deep-sea Pipeline In-
spection
Supervisor:  Dr A Hunter
A pipeline inspection gauge is a mechanical 
tool that is inserted inside a pipeline and travels 
along its length and carries maintenance 
procedures like cleaning debris and clearing 
blockages. In deep-sea pipelines, it is difficult 
to specify where the pigs are exactly along 
the pipeline, greatly increasing maintenance 
costs. Through the IMU, pressure, and 
temperature data weld points which are 
known to be 18 metres apart are detected and 
the pig located.

Jason Abi-Saab
Suspension Seat Simulation
Supervisor:  Dr J  Darling

In this investigation, the vibration attenuation 
performances of passive, semi-active and 
active suspension seat systems were 
evaluated and compared to each other 
through simulation. Six models were created 
using Simulink and their responses to a 
random road profile and a bump road profile 
were simulated.

Matthew Allington
Predicting and preventing failure of historic 
beam engines at Crofton Beam Engines 
Supervisor:  Dr C  Courtney

This project compromises of the prediction of 
the operating stresses of an 1812-built beam 
engine at Crofton Beam Engines using Finite 
Element Analysis, and the development of a 
low-cost strain gauge system to monitor the 
stresses in the main beam of this engine. 
These methods will enable the assessment 
of the risk of operating the beam engine 
and monitoring the stresses to prevent 
catastrophic failure.

Gyen Wah Angel
Evaluating the impact of low-carbon hydrogen 
production on bio-jet fuel emissions
Supervisor:  Prof. M McManus

Aircrafts continue to be powered by fossil-fuel 
derived jet fuel, with combustion contributing 
to climate change by the emission of 
green-house gases. Reducing fossil-fuel 
consumption has become a key concern 
surrounding industry growth, to which biofuels 
may offer a promising solution. Through the 
use of life cycle assessment, the reduction 
in green-house-gas emissions resulting from 
different bio-jet fuel production routes and 
low-carbon hydrogen methods was evaluated 
in this study.

Nader Alnajjar - Modular Shoe Last

Nader Alnajjar
Design of Customised and Personalised 
Shoes
Supervisor:  Prof. S Newman 

A shoe is formed around a shoe last. These 
are models of the foot that are building blocks 
of shoes. They are used to mass produce 
shoes meaning they are shaped the same, 
irrespective of the shape of the customers 
foot.

This project has shown that modular shoe 
lasts have significant potential to enable mass 
customisation and personalisation for the 
shoe industry.
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Afkar Ansar
Team Based Learning for Engineering 
Education and Identification of a 
Characteristic within Team Based Learning 
That Results in Consistent Team Success
Supervisor:  Dr S Cayzer
This research looked to answer two questions 
regarding Team Based Learning. Firstly, is 
Team Based Learning an effective teaching 
tool for engineering courses? Secondly, can 
a team characteristic be identified within 
consistently high performing teams which 
contributes to the continued team success 
and as a result aid the learning experience? 
Team Based Learning has great potential as 
a teaching strategy and team structure was 
identified as a key characteristic for consistent 
high team performance. 
James Ashwell
As solid as a rock! Suspension System for 
Agricultural Robotics Platform
Supervisor:  Dr I  Georgilas

Robotic and autonomous systems have 
proven successful at driving productivity gains 
in other industries and was identified as a key 
development area to enable higher efficiency 
in the growing of agricultural foods, whilst also 
reducing the environmental impact current 
processes can have. This project aim was to 
develop a suspension system for use on an 
agricultural robotics platform which would be 
used to automate processes in the agricultural 
production industry.

Constantinos Aphamis
Adiabatic engine design for improved heat 
recovery 
Supervisor:  Dr C Copeland

Extensive research is currently taking place in 
order to improve the efficiency of an Internal 
Combustion Engine (ICE). This project 
assesses the efficiency improvement in an ICE 
by employing an adiabatic concept integrated 
with a thermodynamic cycle, the Inverted 
Brayton Cycle. The adiabatic concept can 
increase the energy available in the engine’s 
exhaust and thus, the implementation of an 
IBC, downstream the exhaust, can convert 
the otherwise wasted heat into useful sources 
of power.

Oliver Atkinson
Predicting gas turbine performance: A 
virtual laboratory 
Supervisor:  Dr C Sangan 

The aim of the project was to develop a model 
capable of predicting the performance of an 
aerospace propulsion gas turbine engine 
for use as both an educational resource 
and a preliminary design tool. The model 
was developed using MATLAB and was 
built to allow any configuration of turbojet or 
turbofan engine to be simulated. Comparison 
with test data demonstrated that the model 
could successfully predict the performance 
characteristics of gas turbine engines.

Constantinos Aphamis - Spark Ignition (SI) Engine 
Model in Ricardo Wave with an Inverted Brayton 
Cycle.

Alexander Babington
An experimental investigation into brush 
seal performance
Supervisor:  Dr J Scobie 

A project looking at building an 10x scale 
dimensionally similar brush seal test rig for 
fundamental flow investigations. The project 
has focused on instrumentation, assembly, 
and install of the test rig. In the future it is 
hoped this rig will provide further insight into 
brush seal design.



40

MEng Individual Projects 2019
William Barker
A predictive healing model for jaw injuries in 
rugby players 
Supervisor:  Prof. R  Gill
This project aimed to create a preliminary 
computation model that offers a greater 
insight into the required recovery period a 
rugby player should take following a simple 
mandible fracture. While the results of the 
investigation provided a suitable platform for 
further investigation, the study highlighted the 
significant complexity involved to accurately 
model biological mechanisms of this type.

Engku Fazmie Bin Engku Azahan
A hydraulic accumulator for energy storage 
using phase-change fluids 
Supervisor:  Dr N  Johnston
A novel concept of using phase-change fluid 
in hydraulic accumulators as energy storage 
was developed to increase the performance 
of conventional hydraulic accumulators in 
terms of its efficiency and energy storage 
density. The phase-change accumulator takes 
advantage of the condensation-evaporation 
process of the fluid during its compression and 
expansion cycles. Simulation model suggests 
a potential increase in energy storage 
density by more double of the conventional 
accumulator.

Joe Betts
Inspection of AM Parts by Impulse 
Excitation Technique 
Supervisor:  Prof. S Newman 

The purpose of this project was to determine 
the feasibility of using impulse excitation 
techniques to detect for remaining powder 
in parts manufactured using selective laser 
melting post manufacture. This method has 
been used previously to detect defects within 
traditionally manufactured components, and 
detecting some defects in AM parts, but has 
not previously been shown to be able to detect 
remaining  powder within a part.

Will Booth
Low cost prosthetic leg for children 
Supervisor:  Dr P  Iravani

This project explored the feasibility of low 
cost, simplified manufacture of prosthetic legs 
for children, including novel concepts which 
allow the limb to grow with its user. The main 
finding was that the emergent technology of 
continuous carbon fibre-reinforced 3D printing, 
when combined with existing running blade-
style designs, could enable cheap, unskilled, 
and remote regional manufacture of high-
performance prosthetic limbs for children.

Will Booth - A render of the full prosthetic leg 
assembly, including stiffness adjustable foot and 
height adjustable shin tube.

Joshua Bowen
The Effect of Radial Location on Sealing 
Air Inlet in a 1.5-Stage Gas Turbine Test 
Facility
Supervisor:  Dr J Scobie 

Effective sealing of the rotor wheel-space 
in gas turbine powerplants, utilized for 
propulsion and power generation purposes, 
is paramount to maximising thermodynamic 
efficiency and prolonging hardware life. Doing 
so minimises the ingestion of hot mainstream 
gas which is often 400K above the melting 
point of the materials present. In this study the 
effect of injecting sealing air at an alternative 
high radial location into the wheel-space was 
investigated experimentally.
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Sam Brass
Mechanical Design and Analysis of 
Inflatable Space Habitats
Supervisor:  Dr V  Dhokia
Inflatable satellites, landing airbags and 
atmospheric balloons have been in operation 
around earth orbit and beyond for decades 
and one inflatable module has even docked 
with the ISS, but this project aims to go one 
step further. LunaDome is an experimental 
payload which will prove the benefits of 
inflatable technology for space habitats on 
the moon, being sent on an Indian spacecraft 
performing the world’s first commercial moon 
mission in 2020.

Lyudmil Bozadzhiev
The Absence of Deflected Jets in Finite 
Wings
Supervisor:  Dr D Cleaver

The project investigates the reason for the 
absence of deflected jets in finite wings by 
simulating 2-dimensional and 3-dimentional 
conditions for a plunging NACA 0012 wing 
and its wake. For a 2D wing with 3D wake, an 
initial deflection was observed, but it was not 
sustained. For a 3D wing with a 2D wake, no 
deflection occurred. The results showed that 
both the wing and the wake need to be 2D to 
observe true deflected jets.

Sam Brass - Lunadome

Duy Bui
Retractable sensor probe for autonomous 
soil monitoring  
Supervisor:  Prof. R  Gill

Agriculture robots that carry soil sensors and 
travel between crop rows to measure soil 
properties enable a quicker soil monitoring 
process. A mechanism built on the monitoring 
platform consists of a retractable sensor 
probe and a reinforcement mechanism. The 
soil sensor using coaxial impedance dielectric 
reflectometry is directly pushed into soil with a 
linear actuator. The reinforcement mechanism 
pinning the monitoring platform to the ground 
provides stability during the inserting process.

Liam Bridge
The T-Shaped Designer - Studying How 
The Design Skills of Design Engineers 
Change Over Time
Supervisor:  Dr E Dekoninck
Twelve design engineers from novice to expert, 
were interviewed to gain an understanding of 
their skill set, how it has evolved, how it needs 
to evolve and whether they fit the previously 
predicted T-Shape model. With the use of 
qualitative, quantitative data and a novel 
engineering skills profiling tool, this project 
found that 75% of design engineers did not 
this T-shaped model, but a skill shape that 
has been termed ‘M-Shaped. The project 
identified pedagogical changes which would 
reflect changes in engineering industry.

Jamie Calvert
Adaptive Heat Provision using Thermal 
Storage
Supervisor:  Dr S Cayzer

The Easton Community Centre in Bristol uses 
a combination of low-carbon technologies 
to reduce their carbon footprint.  The focus 
of this project was to evaluate the potential 
financial benefit of introducing a thermal 
energy storage unit into the current energy 
system there.  Optimisation modelling, written 
in MATLAB, was used to find the overall cost 
saving and select the optimal size of storage 
unit for the centre.
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Angel Cabetas
Modal Nudging of Frame Structures: 
Numerical modelling and experimental 
validation 
Supervisor:  Dr B Cox
 This research project aimed to verify the true 
benefits of modal nudging by validating in 
different structures both the expected increase 
in load-carrying capacity and the conversion 
to imperfection insensitive structures. To 
achieve this, three planar frame structures 
were numerically analysed (modelling the 
structural load-displacement response) and 
experimentally tested (carrying compressive 
tests with an Instron to obtain the physical 
structural load-displacement response).

Angel Cabetas - Modal nudged Frame 1  post-
buckled  symmetric deformation mode shape.

Gregor Chalmers
Marine Mammal Bio-Sonar Database
Supervisor:  Dr A Hunter
The aim of this project was to create a 
database of the vocalisations of the 88 
cetacean species, cataloging their vocal 
ranges in terms of frequency and source level.  
This information is important for the passive 
acoustic monitoring of these species, which 
can aid in efforts for their conservation and 
mitigating threats from human activities.

Wing-Ho Chan
Characterisation and modelling of high 
performance vehicle cooling systems
Supervisor:  Prof. S Akehurst

With greenhouse emissions becoming a 
bigger issue, vehicle manufacturers have 
shifted their focus towards efficiency. Many 
technologies integrated into the cooling 
system to improve emissions also increase 
the engine power which has increased the 
cooling demand. The aim of this project is to 
understand how cooling systems are affected 
under different flow conditions by using CFD 
to investigate how inclining the air flow relative 
to the heat exchanger would affect the heat 
exchanger performance.

Wing-Ho Chan - Streamlines of an inclined cooling 
system

Alex Chia
Lift Enhancement Method for Nonslender 
Delta Wings
Supervisor:  Prof. I Gursul

Nonslender delta wings are used in Unmanned 
Air Vehicles (UAVs) and Micro Air Vehicles 
(MAVs). Vortex generators were found to 
have beneficial effect on the aerodynamic 
performance of these delta wings. The 
project aims to understand the effect of vortex 
generators and subsequently enhancing the 
aerodynamic lift and drag performance over 
nonslender delta wings.
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Milind Chohan
Pull out strength of interference screw 
fixation of soft tissue graft (tendons) in bone 
tunnels with varying bone hardness

Supervisor:  Prof. R  Gill

During ACL reconstruction surgery, surgeons 
decide on the screw sized used to fix the 
surrogate graft in place based on feel. The 
notion of using a wider diameter screw in 
less dense bone for a better fixation is up for 
debate. This study explored that issue .

Matthias Christian
Investigating the vibrational properties of a 
tennis stringbed
Supervisor:  Mr R Valentine
This project involved investigating the 
vibrational properties of a tennis stringbed. 
An experiment was set up using a high-
speed camera to analyse the frame-by-frame 
displacement of the stringbed during contact 
with the ball, and the results were compared 
for different tensions and string materials. 
The displacement, dwell time, damping 
characteristics and modes of vibration 
were compared for the different string 
configurations. This identified trends from the 
changes in tension and characteristics unique 
to each string type.

Matthias Christian 

Jamie Cooke
Investigating the Use of Machine Learning 
for Health and Usage Monitoring Systems 
On-board Unmanned Aerial Vehicles
Supervisor:  Dr J  du Bois
Health and Usage Monitoring Systems 
are used to detect and monitor faults and 
performance. They typically consist of a range 
of sensors or offline analysis of data. UAVs 
could benefit from such a system but due to 
their weight constraints, using extra sensors 
is not desirable. This project used neural 
networks to successfully classify flight data to 
detect motor or rotor faults in real-time without 
the need for any extra hardware.

Jack Crossfield
Transpiration Cooling with Gyroidal 
Structures: Experimental Measurement of 
the Thermal Field 
Supervisor:  Dr C Sangan 
Transpiration cooling is an emerging 
area of research, particularly in the field 
turbine blade cooling. With the increase in 
capability of additive manufacturing, complex 
gyroid structures can be considered with 
transpiration as a novel cooling technology. 
This experimental study has evaluated the 
cooling effectiveness of different gyroidal 
structures using an infra-red camera in a 
wind tunnel rig. An experimental rig has also 
been created to measure the permeability of 
different gyroidal structures.

Jack Crossfield - Transpiration Cooling Distribution 
across a Variable Gyroidal Structure
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Nicholas Doughty
Investigating alternative modelling 
approaches for transpiration cooling flow 
through a gyroid-based porous specimen

Supervisor:  Dr M Wilson
This project aimed to recommend the most 
appropriate method to model flow through a 
gyroid-based porous specimen. To achieve 
this, two models were created that used 
the local flow conditions at the specimen to 
calculate velocity of flow exiting the specimen. 
This velocity was then used as an input to a 
CFD model to understand the effects of the 
flow leaving a porous specimen into a high 
velocity free stream. The temperature effects 
were analysed and compared to a partner 
experiment-based project.

Nicholas Doughty

Ben Dunster
Design and Manufacture of Biologically 
Inspired Functionally Graded lattices for 
Structural Applications 
Supervisor:  Dr F Pinto

Inspired by biological structures, functionally 
graded Gyroid lattices were designed, with 
novel cell size gradients. The graded lattice 
specimens were additively manufactured from 
ABS. The structures were then mechanically 
tested in low velocity impact and compression 
tests. CT scanning was implemented to assess 
the internal damage of impact specimens. In 
the impact testing, the graded structures were 
found to have similar energy absorptions, but 
a stiffer response with increased peak force.

Ben Dunster - CT scan of severe gradient impact 
specimen

Ben Earl
Printable morphing surfaces
Supervisor:  Dr E Loukaides

Multistable shells are of interest in a range 
of engineering sectors due to the unique 
possibilities they provide. Printed grid shells 
provide a scalable mechanism which does 
not rely on residual stresses and allows the 
use of simple manufacturing techniques with 
common materials. The effect of thickness on 
the geometry and actuation forces in these 
shells is investigated. In addition, some work 
is done to investigate the feasibility of more 
complex and interesting geometries than 
those previously studied.

Xavier Forde                                    EPA
Design and optimization of a robust 
visual servoing algorithm for a laser beam 
(Greenshield Project) .
Supervisor:  Dr A Lelevé, INSA Lyon

A visual servoing algorithm was developed 
to direct a laser beam at aphids on young 
vineyard plants. The algorithms are part of a 
larger project which aims to replace pesticides 
with autonomous vehicles which will destroy 
pests with a laser beam.
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Christian Emmanuel
Optimal configuration in multi fan/single 
engine core intakes.
Supervisor:  Dr M Carnevale
The distortion produced on an engine in a 
distributed propulsive blended wing body 
configuration was investigated. With a focus 
on boundary layer ingestion and how the 
aircraft engine separation and pitch affect the 
airflow and distortion into the fan-face.

Christian Emmanuel - Total pressure distribution 
across fan-face displaying distortion

Kieran Geiger
Manufacturing Cutting Fluid Accelerator
Supervisor:  Dr A Shokrani

Minimum Quantity Lubrication (MQL) is a well-
established and more sustainable alternative. 
By atomising the coolant, consumption is 
reduced, because the smaller droplets can 
penetrate the cutting region more efficiently, 
maintaining the same cooling performance 
with a lower flow rate. Electrically Enhanced 
MQL (EEMQL) is a relatively new area of 
research, which aims to make MQL CF spray 
more directional and to improve droplet 
adhesion through the electrostatic charging of 
droplets

Tom Galloway
Impact modelling and testing of 3D printed 
lattice structures 
Supervisor:  Prof. M Meo

A lattice is an arrangement of trusses 
that form a larger structure. These lattice 
structures have interesting properties with the 
ability to absorb energy being one of major 
interest. This property has been investigated 
under static and dynamic loading using Finite 
Element techniques and experimental testing.

Tom Galloway - The displacement of elements 
within a lattice structure under dynamic impact

Sergen Gelis
Dynamic Cost Modelling Using SIMIO for 
Advanced Machining Processes 
Supervisor:  Dr A Shokrani
This project investigated the economics 
of machining environments such as flood, 
cryogenic machining, MQL and hybrid cryo-
MQL when machining titanium alloy Ti-6Al-
4V. By incorporating industrial data collected 
via surveys, a cost model was built with 
a discrete event simulator called SIMIO. 
Simulation experiments were executed to 
analyze impact of various cost factors on 
machining experiments .The cost model can 
be customised to investigate the expenses 
of different cutting fluid management 
approaches.
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Matthew Glass
Submersible Drone for Cave Exploration: 
Propeller Optimisation for use in Air and 
Water
Supervisor:  Dr N  Johnston

The aim of this study is to assess the effect 
flying in air and water has on propeller 
design for a quadcopter drone. A MATLAB 
blade element momentum theory model 
was created to optimise propeller geometry 
by minimising the energy consumed for a 
given mission profile using a Nelder-Mead 
simplex algorithm. The effect of increasing the 
proportion of the total mission distance spent 
in water was then studied.

Rowan Green
Optimising bioenergy use in district heating 
systems in the EU
Supervisor:  Prof. M McManus
This project looks at optimising bioenergy 
use in district heating systems in the EU. 
A two-tier data collection process was 
performed using existing literature and the 
BioGrace greenhouse gas calculation tool 
to gather emissions data for 310 scenarios. 
A mathematical multi-criteria optimisation 
considered both environmental and 
economic impact. Socio-political factors were 
also discussed at a higher level to give a 
sustainable optimum solution.

Anders Hagen
Quadruped Robot with Novel Kinematics
Supervisor:  Mr J Roesner
This project investigated the feasibility and 
effect of adding a passive prismatic leg to a 
quadruped robot with 2 DOF legs, creating 
3 DOF legs. The prismatic joint was made 
from a telescopic leg which was actuated by 
the weight of the robot to compress it, and a 
spring to extend it. To improve the effect of the 
leg, the foot positioning was changed. Overall, 
this greatly improved the stability of the lizard-
inspired crawling gaits.

Thomas Gyongy
Investigate the mechanical properties of 
polymer string pairs
Supervisor:  Mr R Valentine
This project aimed to enhance the limited 
understanding of the mechanical behaviour 
and material properties of tennis strings by 
conducting vibrational and stress relaxation 
tests with single and cross strings in a specially 
designed rig. This produced data for a range 
of parameters such as natural frequency and 
damping time, and the effect of altering string 
materials and string tensions was analysed 
and evaluated.

Thomas Gyongy - Rig used in experiment

Tamas Harakaly
Life Cycle Assessment of Electric vehicles 
in the UK
Supervisor:  Prof. M McManus

The transport sector accounted for 33% of 
GHG emissions in the United Kingdom in 
2017. Hence, there is a push towards the 
use of lower emission vehicles such as 
Electric Vehicles (EVs). Although EVs have 
effectively zero tailpipe emissions, they do 
have emissions associated with them. A 
holistic Life Cycle Assessment (LCA) must 
hence be undertaken to fully understand the 
environmental impacts of EV use.
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Peter Haugh
Quantitative assessment of fracture healing 
using ultrasound
Supervisor:  Dr S Gheduzzi

The monitoring of a healing bone is essential 
to ensure the best outcome for a patient 
and refers to the evaluation, detection of 
complication, timing of fixation removal and 
determination of the end point of the healing 
process. At present, the methods used rely 
on the orthopaedic surgeons’ judgment 
and are qualitative in nature. This project 
aimed to investigate the use of ultrasonic 
measurements for quantitatively assessing 
the healing of long bones with fraction fixation.

Andrew Isbister
Experimental validation of a kinematic model to 
predict workspace performance of continuum 
robots in minimally invasive surgery
Supervisor:  Dr I Georgilas
This report details the experimental validation 
of a kinematic computational model, developed 
to represent the backbone curvature of a 
planar continuum robot. Continuum robots 
have unjointed flexible backbones that are 
manipulated via tendons routed through 
support discs along their backbone, making 
them dextrous and therefore suitable for use 
in minimally invasive surgery. The developed 
Cosserat rod model predicted a mean 
backbone tip position to within 3.95% of the 
backbone length.

Dan Jelliffe
Computational Fluid Dynamic Modelling 
of a Cone and Plate Rheometer for 
Cardiovascular Flows
Supervisor:  Dr A Cookson
Cardiovascular devices are used to treat 
diseases within the body, however they 
can cause stresses which damage blood. 
Rheometers can be used to measure fluid 
properties such as viscosity, and this project 
simulated a cone-and-plate rheometer using 
the CFD software OpenFOAM. Newtonian 
and shear-thinning blood analogues were 
modelled to explore the development of 
secondary flow as a precursor to turbulence. 
The results obtained quantified flow properties 
to help design safer cardiovascular device.

Andrew Isbister - A ‘Continuum Robot’ rig used to 
collect experimental validation data.

Niki Johari
Mechanisms leading to cervical spinal 
injury in rugby
Supervisor:  Dr S Gheduzzi

Cervical spine injuries, which are frequently 
caused during contact sports such as rugby, 
can have a detrimental effect on the human 
as it may lead to severe disability if the spinal 
cord is damaged.This project is aimed at 
investigating the different types of fracture 
modalities experienced by porcine specimens 
both qualitatively and quantitatively, classifying 
them according to current clinical guidelines 
and inferring the modes of failure from these 
results.

Tahir Hassuji
Model of oil diffusion within polyethylene
Supervisor:  Dr E Pegg

Ultra High Molecular Weight Polyethylene 
(UHMWPE) is a material widely used to 
manufacture orthopaedic bearings for joint 
replacement surgery. Unfortunately, the 
material suffers from poor radiopacity making 
it difficult to view in X-rays. Research at the 
University of Bath has been solving this 
problem by diffusing UHMWPE in an iodine 
based contrast agent called Lipiodol. This 
project aims to develop a finite element model 
that can accurately predict the concentration 
profile of Lipiodol through UHMWPE.
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Sean Jennings - A digital representation of the 
lightbox used for photographing 3D-printed CAD 
models

Divyansh Joshi
Fatigue testing of polyethylene after oil 
absorption
Supervisor:  Dr E Pegg

Ultra high molecular weight polyethylene 
samples were age accelerated with and 
without the presence of oil. FTIR was 
conducted to determine the effect of oil on 
the age acceleration process by comparing 
the oxidation index. The oxidation index was 
determined based on the C=O peak. Three 
point bend test was used to fatigue test the 
samples and a S-N curve was produced to 
compare the fatigue properties of oxidised 
pure and oil samples.

Nathan King
Design of cushioning materials for pointe 
shoes to prevent ballet injuries 
Supervisor:  Dr F Pinto

Pointe shoe design is unchanged from 150 
years ago, resulting in a shoe which cannot 
attenuate impact effectively and contributes 
to a high injury rate among ballerinas. This 
project fully characterised the response of 
three viscoelastic materials across a range 
of temperatures and frequencies using 
compression testing and dynamic mechanical 
analysis. This was combined with first hand 
data from ballerinas and 3D scans to make a 
prototype pad.

Jun-Yeong Kim
Hydraulic Actuation of a Hand Prosthesis
Supervisor:  Dr P  Iravani

The aim of this project was to develop the 
grasping function of a hand prosthesis using 
hydraulic actuation to allow active control of 
both the flexion and extension of the hand.

A prototype was built and tested to understand 
the dynamic and kinematic motion of the 
finger throughout both flexion and extension 
as well as the applicable pinch force

Nathan King - Prototype toe pad for attenuating the 
impact on a ballerinas toes

Sean Jennings
Democratising Design
Supervisor:  Dr J Gopsill

This project provides the pre-cursor to an 
online search tool for relating 2D object-images 
to appropriate 3D CAD models, from an online 
CAD library, to 3D-print. A convolutional 
neural network (CNN) was modified utilising 
transfer learning with rendered CAD model 
datasets to identify the printed-CAD models. 
This would provide an alternative to reverse 
engineering of CAD models and improve 
CAD model access for the ‘layman’ designer, 
reducing design and 3D printing barriers to aid 
‘democratisation of design’.
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Henry Kitching
Linking variety-oriented and volume 
production in the aerospace industry during 
its 21st century rapid growth
Supervisor:  Dr S Cayzer
During 2017, Airbus group delivered a 
comprehensive global market forecast for 
the aerospace sector stating over 37,000 
aircraft would be required by 2037. With 
the increase in demand and support for the 
United Kingdom’s economy, it has become 
imperative that the supply chain within the 
aerospace industry can maintain demand. 
The project undertaken has provide an insight 
into improving aerospace productivity by 
combining the Theory of Constraints and Key 
Performance Indicators.

Pene Leelathanamongkol
Strain field measurements of articular 
cartilage
Supervisor:  Dr S Gheduzzi
The aim of this project is to validate the 
strain field measurement produced by 
digital image correlation against a linear 
variable displacement transducer for a 
healthy cartilage under swelling in various 
salt concentrations. DIC is a relatively 
new technology that computes strain and 
displacement in 2D through image analysis. 
This study verifies DIC’s practical use in 
biomechanical applications for measuring soft 
and hard tissues deformation throughout the 
human body.

Horace Kong
Large road vehicle drag reduction using 
vortex generators
Supervisor:  Dr Z Wang

The project investigated the effects of 
various passive flow controls, namely vortex 
generators and base bleeding, on drag 
reduction and the wake downstream of a large 
vehicle. The effectiveness of each control was 
evaluated based on the reattachment length 
estimated from the flow visualisation and 
pressure measurement. Results indicated a 
potential increase in the shear layer growth 
rate and a decrease in vorticity inside the 
recirculating region which reduce the size of 
the wake structure.

Becky Leach
In search of a progressive "well-behaved" 
collapse of cylindrical structures
Supervisor:  Dr B Cox
Thin-walled curved panel (or shells) are 
affected by imperfection sensitivity, meaning 
that they fail earlier than they theoretically 
should because manufacturing imperfections 
influence the buckling response. Modal 
nudging is the process of adding in pre-
designed imperfections that would be larger 
than any manufacturing errors in a way 
that makes the buckling response more 
predictable. The aim of this project was to 
experimentally validate a computational 
model that predicts the buckling of nudged 
shells.

Becky Leach - A nudged shell in its post-bucked 
state

Matthew Leong
Sperm Whale and Pilot Whale Bio-Sonar 
Directivity Pattern Measurement 
Supervisor:  Dr A Hunter
To assist marine biologists in obtaining a 
better understanding of a cetacean’s bio-
sonar directivity patterns, algorithms were 
developed in MATLAB to process 5 datasets 
on sperm whale and pilot whale echolocation 
clicks. The code written to process the datasets 
given in order to produce beam patterns 
for echolocation clicks were moderately 
successful for the sperm whale datasets, but 
experienced little success for the pilot whale 
datasets.
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Sze Chit Li
Artificial Neural Networks for online 
modelling and monitoring of Wave Energy 
Converters
Supervisor:  Dr A Hillis 

A general-purpose neural network model of 
the WaveSub WEC was developed. It can 
be used for real-time control applications 
such as IMC or MPC. First, two simplified 
models of the WaveSub were identified by the 
network, allowing the network’s performance 
to be analysed and develop the best training 
approach. The final network successfully 
identified the nonlinear WEC-Sim model. 
Giving an accurate response to a simulated 
event of a PTO failure.

Sze Chit Li - Simplified geometry of WaveSub 
(Hillis et al., n.d.)

Michael Lidbetter
Harvesting electricity from living trees 
Supervisor:  Prof. C Bowen

A proposed power source for remote sensors 
in forests is the trees themselves, which 
produce a potential difference from the 
surrounding soil for mineral uptake. This 
project considered the viability and impacts 
of harvesting electricity through a series of 11 
experiments conducted on a variety of trees. 
It was found that trees can power a sensor, 
but that there may be issues with producing 
power over long periods of time.

Michael Lidbetter - Greenhouse-based experiment 
harvesting electricity from a Cupressocyparis leylandii 
and a Prunus Lusitanica

Vinrea Lim Mao Lung
Experimental investigation of a novel digital   
hydraulic converter 

Supervisor:  Dr M Pan

Fluid power control is commonly governed by 
throttling orifice. This is an inherently inefficient 
approach resulting in massive energy lost 
throughout a system. Digital hydraulics with 
on-off valves has been widely presented to be 
a promising solution which is able to greatly 
improve the efficiency of such fluid power 
systems. One implementation of these valves 
is the Switched Inertance Hydraulic System 
(SIHS). Vinrea Lim Mao Lung - SIHS experimental rig.



51

MEng Individual Projects 2019

Robert Ling
An investigation into increasing transient 
energy time constants 
Supervisor:  Dr N  Johnston

Validated by experiment, axisymmetric 
computational simulations to determine the 
increasing energy turbulent time constant 
were performed. The time constant was 
approximately constant with axial centreline 
position. Radial analysis found the relationship 
of the long-term time constant to be: directly 
proportional to pipe diameter, parabolic 
to non-dimensionalised radial distance, a 
negative power relation to flow velocity. Best 
fit equations showed good agreement to a 
previous model and the computer simulations.

Luke Lindsey
Predicting the Motion of Microscopic 
Particles in Ultrasonic Force Fields
Supervisor:  Dr C  Courtney

Piezoelectric transducers were used to 
generate ultrasonic fields which apply forces 
to cells using acoustophoresis, to facilitate cell 
manipulation and sorting. Models of a 1D and 
2D Cartesian system and a Bessel field were 
completed and various investigations were 
made using dynamically varying acoustic 
fields which included moving particles to any 
position in 2D at constant speed, in circular 
motion and also size band sorting. Luke Lindsey - Sorting ten random normally distrib-

uted particles by size in a circular rotating acoustic 
field.

Robert Ling - Comparison of the predicted viscosity long-
term time constants against the simulated data for 
a range of radial locations

Matthew Lunt
Business Information Management: Assessing 
barriers to adoption in the supply chain 
Supervisor:  Prof. L Newnes
This project looks at the current adoption of 
Building Information Modelling (BIM) in the 
construction industry, particularly through 
University Estates Departments (DoEs). The 
project will assess the motivations behind 
the perceived barriers to adoption of BIM to 
determine the fundamental reasons behind 
stated barriers and resistance to increased BIM. 
The attitudes towards digitisation with regards 
to DoEs could also be determined separately 
through analysis. Data collected through the 
use of surveys and expert interviews.

Claudia Mak
Design for Finish Machining Additively 
Manufactured Components 
Supervisor:  Dr V  Dhokia

This project looks into the issues associated 
with finish machining additively manufactured 
components, especially in the area of 
constructing a datum reference frame and 
design guidelines. Different configurations of 
datum features have been investigated with 
achievable tolerance established. A set of 
design guidelines have been developed to 
provide basic understanding on the capability 
of the process and highlights the main areas 
of concern when designing a part for finish 
machining and additive manufacture.
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Andrew Macleod
Life Cycle Assessment of Pet food 

Supervisor:  Prof. M McManus

This project utilised the life cycle assessment 
methodology to analyse the environmental 
impact (in terms of their global warming 
potential) of two pet food products produced 
by Scrumbles, a UK based pet food company. 
This was performed for a cradle-to-grave 
perspective, so it incorporated all aspects of 
the products life cycle – from raw material 
acquisition, through production, use and end 
of life waste treatment.

Achilles Malcomson
How can we solve pipe routing problems in 
3D printed components? 

Supervisor:  Dr J Flynn

Conventionally, hydraulic manifolds are 
machined from blocks of metal which are 
cross-drilled and plugged to create flow paths. 
This results in a component which is large, 
heavy and hydraulically inefficient. Given 
the relaxed geometry constraints offered by 
additive manufacturing, this research presents 
an approach for the automatic generation of 
smooth, non-intersecting flow paths for 3D 
printing.

Jorge Masa Lopez

Samson Mau
Driver predictive control to reduce emis-
sions from a gasoline engine 
Supervisor:  Dr R Burke

A tool was developed to send a request to Bing 
Maps and retrieve details on route directions, 
speed limit and elevation gain of the route 
returned. The parameters were passed into 
a driver algorithm, along with behaviour 
measures on acceleration, deceleration, 
driver anticipation, reaction, and cruising 
speed, to produce a drive cycle for emissions 
tests and engine simulations.

Jorge Masa Lopez
How can cruise ship waste benefit local 
communities in developing nations?
Supervisor:  Prof. M McManus

The project analysed the benefit cruise ship 
waste could have on Barbados using Waste-
to-Energy (WtE) systems, The total annual 
amount of cruise ship generated-waste was 
calculated. The major WtE technologies were 
examined and the most suitable was chosen. 
A Life-cycle assessment was completed to 
analyse the environmental benefits regarding 
the chosen technology. The total electricity 
generation from cruise ship waste compared 
to Barbados’ annual consumption was 0.29%.

Rafid Marzan
Personalised Ergonomic Controllers for 
E-Sports 
Supervisor:  Dr J Gopsill
This project aimed to investigate the emerging 
E-sports market and the way gamers hold the 
Xbox One controller for FPS games. These 
2 main grips were defined as standard and 
alternative. The standard grip is widely preferred 
however the alternative grip may present a 
potential performance advantage. A Python 
game was designed to assess the performance 
of 5 participants. This was a 2D game where 
a player hits the target and the accuracy and 
reaction times are measured as a performance 
metric. The game incorporated the use of 
bumpers and triggers in conjunction with the 
thumb-stick.
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Oli May
An Experimental Investigation of Vehicle-
Trailer Yaw Oscillatory Stability
Supervisor:  Dr J  Darling

Yaw oscillatory stability of a light vehicle-trailer 
system was investigated experimentally, using 
a non-powered 1:10 adjustable scale model 
on an indoor treadmill. Articulation angle 
versus time data was collected following a 
disturbance to the vehicle trailer model. From 
this raw data, yaw damping versus speed 
relationships could be found. The effect of 
key system parameters on the damping was 
investigated, including trailer yaw inertia, 
trailer mass distribution and a study of 
alternative hitch arrangements.Oli May - Car-Trailer Model with Dual Hitch Setup

Chris Milbourne
CFD Analysis of Blood Flow in Helical Pipes 
for Medical Applications 
Supervisor:  Dr A Cookson

There have been significant improvements 
in prosthetic graft design in recent years. 
Namely, this was the introduction of helical 
geometry. Despite developments, the 
interaction of helical geometry with curvature 
resulting from surgical implantation is not 
understood. In this study, this interaction 
was investigated computationally to better 
understand how this might contribute to 
the failure of a graft, and thus improve graft 
longevity.

Andrew McAslan
Dynamic characterisation of healthy and 
degenerated intravertebral discs
Supervisor:  Dr S Gheduzzi

The aim of this project was to characterise 
healthy and degenerated intervertebral discs 
based on their dynamic stiffness properties, 
in order to investigate the effect on their 
ROM. Testing was performed in six degrees 
of freedom using a spine simulator, with 
the results presented in a stiffness matrix. 
Degeneration was induced from a healthy 
specimen by creating a full thickness annular 
tear with a scalpel. The effect of this on the 
stiffness properties was investigated.

Alex Mesny
Novel Methods for Leakage Flow 
Conditioning in Gas Turbines
Supervisor:  Dr C Sangan 

The 1-stage turbine rig has shown that 
a parasitic leakage flow can reduce the 
effectiveness of the turbine rim seal. This 
project conditioned the leakage flows to see 
if they could be used to the engine designer’s 
advantage. It was found that a co-swirled 
leakage flow was a highly effective solution, 
and could be used to increase efficiency and 
safety of gas turbines. A momentum study 
investigated the onset of a toroidal vortex 
system.

Andrew McAslan - Degenerated functional spinal 
unit
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Nicholas Miljkovic
FEA Post-Processing with Augmented 
Reality 
Supervisor:  Dr E Loukaides

This project aimed to investigate the feasibility 
of using AR to simplify FEA post-processing. 
The motivation was to allow anyone with 
an interest in FEA to view the results with 
simple navigation controls. Both the methods 
developed allowed the user to view contour 
plots from Abaqus on the Microsoft HoloLens.

Nicholas Miljkovic - A contour plot of a table pro-
jected next to the original object

Ziggy Milvydas
Optimising the use of Low Pressure EGR 
systems for passenger vehicles
Supervisor:  Dr C Bannister
A validated Ricardo WAVE model, supplied 
by Ford, was used to examine the potential 
benefits of EGR systems in diesel passenger 
vehicles. Steady-state and transient 
performances of LP, HP and hybrid EGR 
systems were compared in terms of their NOx, 
CO and soot emissions, brake power and 
fuel consumption. Hybrid EGR was the most 
beneficial overall, as it offered the steady-
state benefits of LP EGR systems and quicker 
response of HP EGR during transient events.

Ziggy Milvydas - NOx emissions of the three EGR 
system models during drive cycle simulations.

Adrian Montagu
Observer Based Control of a New Magnetic 
Bearing
Supervisor:  Prof. P Keogh

A new layout of magnetic bearing was 
investigated in order to further economise an 
expensive rig by removal of the displacement 
sensors. Mathematically modelling the 
system through state-space representation, 
an observer was designed so that rotor 
position could be estimated from bearing 
coil current. Theoretical modelling proved 
successful, however issues with the physical 
setup resulted in the main aims and objectives 
not being realised.Adrian Montagu



55

MEng Individual Projects 2019

Inigo Monreal Urcelay
Pass/fail testing of additive manufacturing 
structures using machine learning algorithms
Supervisor:  Prof. M Meo

This project aimed to develop a quick and 
reliable pass/fail non-destructive test using 
Machine Learning algorithms to discern 
conforming from non-conforming additively 
manufactured parts. This involved devising 
suitable stationary and non-stationary 
resonant inspection tests, collecting the 
response of the samples and extracting 
relevant features to be used as predictor 
characteristics in the Machine Learning 
models. The performance of several learner 
classifiers was assessed based on the k-fold 
cross-validation error.

Brendan Mulroney
Investigating the Impact of Flute Depth on 
Drilling Performance in Ti-6Al-4V
Supervisor:  Prof. S Newman 

Titanium alloys are an essential aspect of the 
aeronautical and medical industries. They are 
highly expensive which means minimising 
the machining cost is critical. This research is 
an investigation of flute depths impact on the 
drilling performance of Ti-6Al-4V. It found that 
flute depth can have a significant impact on 
the wear rate of a drill and a larger flute can 
result in higher surface quality and tool life.

Ignacio Montero
Mimicking Animal Motion with Mechanisms: 
Insect Flight & Flapping-Wing Micro Air 
Vehicles

Supervisor:  Prof. G Mullineux

This project investigates the use of flapping 
wing mechanisms in micro air vehicles with 
the purpose of replicating the clap and fling. 
After identifying the best performing micro air 
vehicle, desirable mechanism characteristics 
were sought to produce an optimisation 
model using the Constraint Modeller. The tool 
produced a new mechanism with improved 
characteristics than that of DelFly Nimble. Ignacio Montero - Manufactured Replicate of DelFly 

Nimble

Ivo Nanev
Development of a Hydrofoil Kite System for 
long distance unsupported expeditions
Supervisor:  Dr E Dekoninck

In 2018, the first kitesurfers circumnavigated 
Britain with the aid of a support boat. The next 
challenge will be to kitesurf around Britain 
without a support boat, however, kitesurfing 
setups are currently not suitable for such 
long distance expeditions. This project looks 
to address this by proposing a setup more 
suitable for the nature of this challenge. The 
project also addresses some of the practical 
challenges of such an expedition.

Felix Nicholls
Analytical Modelling of Mixed-Mode 
Delamination Propagation Through 
Composite Laminates
Supervisor:  Prof. R Butler
The aim of the project was to investigate 
the conditions leading to mixed-mode, 
buckling-drive delamination propagation 
through composite laminates using analytical 
modelling. Current models from the literature 
generally assume pure mode I (peeling) 
fracture despite the fact that this is known to 
be invalid under certain circumstances. Mode 
II was found to be come a lot more prominent 
in cases where there was high axial force in 
the delaminated part along with an interaction 
between local and global buckling.
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Sher Wu Ng
Piezoelectric properties of 3D printed PVDF 
Gyroid Scaffolds and Barium Titanate-PLA 
Thin Films
Supervisor:  Dr H Khanbareh
It has been well established that piezoelectric 
effect can be found when stress is applied to 
bone. This characteristic directly contributes 
to bone growth which plays an important 
role in bone tissue engineering. Piezoelectric 
polymer such as PVDF and piezoceramic 
such as Barium Titanate (BT) are well known 
piezoelectric material for tissue engineering
This paper provides information regarding the 
piezoelectric response of 3D printed PVDF 
scaffolds and Barium Titanate-PLA thin films. Sher Wu Ng - 3D printed using Ultimaker 2+ 3D 

printer

Khumbo Nyirenda
Gamification in Engineering Education
Supervisor:  Dr S Cayzer
This study compared the effectiveness 
of gamification to traditional pedagogical 
methods as a means of facilitating 
sustainability knowledge acquisition and 
engagement. This was done using the Go 
Goals! Sustainable Development Goals board 
game and a prepared traditional lesson. The 
experiment was conducted with participants 
aged 8 – 13 at the Bath Taps into Science Fair 
over three days.

Lawrencia Njume
Smart nanocarriers for drug delivery
Supervisor:  Dr H Khanbareh

Smart nanocarriers have attracted a lot of 
attention in research. High concentrations 
of therapeutics can be stored within a 
nanocarrier and implanted in a scaffold at the 
target site. Smart nanocarriers can respond 
to either external or internal physical stimuli, 
which allows the therapeutics to be released 
on demand, therefore improving the efficacy 
of pharmaceutical therapies. In this study 
a stimuli-responsive porous scaffold for 
targeted drug delivery was synthesised and 
characterised.

Khumbo Nyirenda - Have you heard about the Sustainable Development Goals?
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Calvin Pang
CFD simulations of the axial flow through 
compressor stages of a gas turbine engine
Supervisor:  Dr M Wilson

The project uses computational fluid dynamic 
simulations to simulate the behaviours 
of the flow structures and flow velocities 
inside a compressor, with a cooling axial 
throughflow. A thorough understanding of the 
axial throughflow is required for the designs 
of more efficient gas turbine engines, where 
pressure ratios may exceed 50:1. At these 
compression ratios, a compressor would not 
be able to function without an internal cooling 
system.

Kiran Patel
Limits to Growth - Exploring Healthcare, 
Related Technology Developments and 
Demographics on a World Systems Mode
Supervisor:  Dr S Cayzer

The limits to the Earth’s carrying capacity are 
widely acknowledged. An investigation was 
conducted into the validity of an existing World 
Systems Model in determining how we will 
approach this limit and to determine whether 
demographics and healthcare are adequately 
accounted for when determining this.

Tom Ollason - Scale model prototype as part of the 
designed hydraulic test circuit with varying amounts 
of insulation

Tom Ollason
Simulation and testing of a hydraulic oil 
cooler for railway applications
Supervisor:  Dr O Pountney
The aim of the project was determine the 
heat rejection performance of an oil-air heat 
exchanger by experimentally measuring 
temperature data using a scale model 
prototype and using a Computational Fluid 
Dynamics (CFD) simulation. The heat 
exchanger was designed to be used as part of 
the cooling system for a hydraulic alternator.
The prototype was used to measure thermal 
resistance and oil temperature difference 
across the fin banks with varying amounts of 
insulation added. This data was then used to 
validate the CFD model which was extended 
to show performance under forced convection 
and model the design conditions of the 
alternator system

Rudresh Patel
Tensile testing of tendons and tendon repair 
techniques
Supervisor:  Prof. A Miles

Tendons are a type of connective tissue 
that connects muscle to bone. In situations 
where a tendon is ruptured, a tendon repair 
surgery is required to restore the mobility 
of the damaged area. This project aimed to 
create a methodology for testing tendons 
and undertake tensile testing of tendons 
and tendon repair techniques. Successful 
studies were carried out proving that the test 
rig was good. Further studies on different 
repair techniques are suggested to build up a 
knowledge database for surgeons. Rudresh Patel - Tensile Testing
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Callum Pennock
Numerical Modelling of Cricket Ball Swing
Supervisor:  Dr J Scobie 

Creating a numerical model that is able to 
capture how the forces produced by the airflow 
over a cricket ball influence the trajectory. The 
model uses a 4th order Runge-Kutta solving 
scheme to approximate solutions to trajectory 
equations that combine spin and swing 
components into one trajectory calculation. 
Comparison to genuine swing deliveries was 
completed and showed a large amount of 
agreement between the predicted and true 
trajectory profiles.

Callum Pennock - Model trajectory profiles

George Peratitis
Life Cycle Assessment of fuel cell vehicles

Supervisor:  Prof. M McManus
In a time when the threat of Global Warming 
imposes the need to reduce tailpipe 
greenhouse gas emissions, hydrogen-
powered Fuel Cell Vehicles are a promising 
alternative to the conventional Internal 
Combustion Engine vehicles. This project 
uses the tool of Life Cycle Assessment to 
identify, quantify, assess and interpret the 
environmental impacts of the manufacture, 
usage and disposal of Fuel Cell Vehicles, 
with a particular focus on the impact of fuel 
production, storage and transportation.

George Peratitis - Lifecycle assessment of fuel cell 
vehicles

Tom Peterson
Variation in location of loading in the human 
knee
Supervisor:  Prof. R  Gill

This project looked to create a method for 
analysing the gait patterns and peak loads 
for walking and running activities to better 
understand the causes of osteoarthritis. The 
aim was to create a reliable and consistent 
gait analysis tool to be used to non-invasively 
assess gait of a participant, using motion 
capture and force plate data to compute the 
location of loading in the human knee.

Hristiyan Petkov
Design of an Automated Additive 
Manufacturing Cell using Discrete-Event 
Simulation
Supervisor:  Prof. S Newman 
The aim of this project was to develop 
a discrete-event simulation model of an 
automated manufacturing cell for AM parts and 
employ it to analyse and improve the design 
of the configuration. Through numerous 
experiments, a bottleneck constraining the 
production rate of the system was identified 
and four optimisation proposals were drafted. 
Following their evaluation, two proposals, both 
of which were expected to result in a 17.5% 
increase in production rate, were shortlisted.
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Josh Poat
Developing a Modular and Scalable Flexure 
Coupling Robot for Precision Control
Supervisor:  Dr N Bailey

The demand for smaller, more precise robotic 
systems has driven the requirement for 
alternative joint technologies. This project 
looks into the modelling of a multi degree of 
freedom exure coupling robot.  This has then 
been applied to a feed forward controller 
allowing a prototype of the system to be 
controlled via joint angle demands. Testing 
was done on the prototype to quantify the 
errors between the modelling and the system 
observations. Josh Poat

Mark Portus - Twisting Crack of Bio-inspired Lami-
nate Fracture Surface

Mark Portus
Bioinspired Armoured Composite Based on 
the Mantis Shrimp Dactyl Club
Supervisor:  Dr F Pinto

Bio-inspired composites were designed and 
manufactured using carbon fibre pre-preg 
material based on the helicoidal structure of 
the dactyl club of a Mantis Shrimp. These were 
assessed with a range of experimental and 
analytical techniques, and greatly improved 
impact properties were discovered in the bio-
inspired structures.

Greg Rakas
Ultrasound imaging of an Airbus composite 
aerospace structure

Supervisor:  Prof. M Meo
Static actuators were manufactured to 
transform ultrasound from angular to 
planar wave and were verified using a laser 
vibrometer.  The mechanical properties of 
composite specimens, such as speed of 
sound and Young’s Modulus, were evaluated 
using various types of ultrasound sensors 
including the static actuators manufactured. 
Tensile tests of the specimens tested were 
conducted to evaluate the Poisson Ratio and 
Young’s Modulus. The results of the non-
destructive ultrasound and destructive tensile 
test methods were compared.

Greg Rakas - Laser vibrometer results of one of the 
static actuators manufactured
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Aidan Rosling
Design and optimisation of functionally 
graded lattices for additively manufactured 
golf putters 
Supervisor:  Mr A Avent
The ability to lightweight and tailor mass 
distributions through lattice structures is 
contemporary technology, however, its 
potential to be applied to golf is untested. 
This project investigated the potential to use 
AM and functionally graded lattice structures 
within a putter head to move the centre of 
gravity and augment the moment of inertia of 
the putter to a given player’s biomechanics 
and quantify the effect of these changes on 
the coefficient of restitution of the putter.

Giulio Ramazio
Lean Manufacturing in Online Coaching: 
Developing a Model to Create Science-
based Custom Training and Nutrition Plans 
Supervisor:  Prof. L Newnes
This investigation applied lean manufacturing 
principles to online fitness personal training, 
a niche segment in the Healthcare sector, 
to identify areas of waste and improve the 
order fulfilment process. An innovative model 
was developed using MATLAB and Excel 
to partially automate the customisation of 
nutrition and training plans, reducing the 
workload on the personal trainer, while 
respecting scientific constraints and client 
personalisation, to maintain the value-added 
to the customer. An increase in throughput 
from 2 to 20 orders/day was obtained.

Aidan Rosling - Render of the final design

Joseph Riou
An Architectural Study of Planar, Near-Field 
Solutions for Large Surface Area Wireless 
Power Transfer to Portable Consumer 
Electronics 
Supervisor:  Prof B Allard, INSA Lyon
Increased use of smartphones and tablet 
computers requires engineers to develop 
devices with greater usability and function. 
Wireless charging is just one mechanism 
identified to achieve more user-friendly 
portable electronics. As more is demanded of 
our mobile phones, tablets, laptop computers 
and wearables, ensuring that devices remain 
charged becomes increasingly important. 
Wireless power transfer demonstrates a 
competitive alternative to conductive plug-in 
charging and this is reflected by significant 
growth in sales of wireless charging products.

Marcus Salt
Limits to Growth Redux
Supervisor:  Dr S Cayzer
This project uses systems dynamics 
techniques in order to implement renewable 
energy scenarios into an established model 
of the world. A particular emphasis has been 
placed on global warming, resource depletion 
and  carbon dioxide levels.

It has been determined that a dip in population 
growth is likely before 2100 due to increasing 
capital being spent on extracting fossil fuels. 
Global temperatures are likely to exceed 2°C 
unless significant policies and behavioural 
changes are observed.

Rowan Saunders
A Life Cycle Assessment of Biomass 
Briquettes from Forestry Residues in 
Lebanon
Supervisor:  Prof. M McManus

This project is a life cycle assessment of 
biomass briquettes produced in Lebanon. 
This aimed to determine the environmental 
impacts of producing and using the Lebanese 
briquettes to provide space heating and 
compare the results with diesel. It was found 
that replacing diesel with briquettes would 
give a reduction in global warming potential. 
The results from this project will contribute 
to work being conducted by colleagues in 
Lebanon.
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Run Sheng Soo Hu
CFD Simulations of Leakage Flows in Gas 
Turbines
Supervisor:  Dr M Wilson

Understanding and identifying resulting flow 
structures within a turbine rotor-stator cavity 
due to the introduction of axial leakage flow, 
with the use of computational fluid dynamics.

Matthew Southworth
Harvesting electricity from trees
Supervisor:  Prof. C Bowen

This project Investigated the feasibility 
of harvesting electricity from trees. The 
experiments looked to expand and challenge 
the knowledge gained from previous work 
in this area to conclude whether the power 
source is feasible for use.

Ben Steiert
Split cycle internal combustion engine

Supervisor:  Dr C Copeland

The reduction in CO2 emissions is a complex 
problem for the automotive industry as it is 
a product of complete combustion, requiring 
more efficient engines to reduce these 
emissions. This project investigates the 
feasibility of a new split cycle engine concept 
and the potential increase in efficiency it could 
provide using a parametric study.

Ben Steiert 

Shirley Stephen
Analysis of bistable origami tessellation 
composites 
Supervisor:  Dr F Pinto

The base crease pattern used to form the 
origami waterbomb sculpture represents 
a compliant mechanism, with two stable 
equilibrium positions. This project looks into 
expanding this bistable feature into  a smart 
layer style tessellation structure. Combinations 
of composite materials like carbon fibre, 
woven aramid cloth, and silicone, were used 
to construct these smart layer tessellations 
and the varying properties were examined.

Shirley Stephen - Waterbomb base in two configu-
rations



62

MEng Individual Projects 2019

Callum Stoodley                              EPA
Dual Phase Steels - Predicting their Mechanical 
Properties during their Manufacture
Supervisor:  Dr V Jourdain, INSA Lyon
The project undertaken was to examine 
the micro structure and assess the physical 
properties of dual phase steels. These 
steels are comprised of a ferrite-martensite 
microstructure and are both strong and 
ductile; they are used in the automotive 
industry to produce chassis’ for cars. The 
steel is produced by heating up steel until 
the pearlite contained in it is converted into 
austenite. The steel is then quenched to 
convert the austenite into martensite.

Alex Stewart
Pull-Out Strength of Cancellous Bone 
Screws in Osteoporotic Bone

Supervisor:  Prof. R  Gill
Osteoporotic porcine tibia bone samples 
underwent pull-out testing of a 4mm diameter 
surgical cancellous screw, for a 1.5mm, rather 
than the recommended 2.5mm, diameter 
pilot-hole. The 49.9% reduction in pull-out 
strength of the osteoporotic 2.5mm pilot-
hole samples, was partially offset by a 50.7% 
increase in pull-out strength for a 1.5mm pilot-
hole. Surgical compaction of osteoporotic 
bone can potentially reduce clinical screw 
fixation failure rate.

Ollie Stocks
Could swirl-venturi devices be used as a 
suction generator for laminar flow control 
on aircraft? 
Supervisor:  Dr C Sangan 

Laminar flow control on wings can enable 
significant fuel savings for commercial 
aircraft through a reduction in skin friction 
drag. However, to produce the pressure 
differential required for LFC a mechanical 
pump is generally used. This is heavy and 
consumes energy. Swirl-Venturi devices 
are a novel, passive method to produce a 
pressure differential. This project designed, 
manufactured and tested a Swirl-Venturi 
nozzle aimed at finding the optimum swirl for 
pressure differential production.

Ollie Stocks - Angle setting device used to ensure 
3 holed probe was aligned to the swirling flow

Anna Stoyanova
Characterisation of left ventricular 
remodelling following a myocardial 
infarction using statistical shape models
Supervisor:  Dr A Cookson

The project comprises the statistical shape 
analysis of the 3D geometry of porcine left 
ventricles, in which myocardial infarction has 
been surgically induced. Quantification of 
the structural changes that occur in the heart 
as the disease progresses were quantified 
in terms of principal shape components. 
The remodelling components were defined 
through partial least square regression and 
were related to clinically relevant indices.

Will Taylor
Tensile failure of laminates with non-
standard ply angles
Supervisor:  Prof. R Butler

Reducing the weight of components in the 
aerospace industry can be done by exploiting 
the benefit of tailored directional properties of 
composites. A benefit currently lost to design 
standards restricting laminate ply angles to 
0, 90, and 45 degrees. Open hole tensile 
tests were performed on standard and non-
standard angle laminates for different off-
axis loading and stacking sequences to gain 
more understanding of non-standard angle 
laminates.
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Kenji Tanoto
Cost Model for EV Infrastructures in 
Singapore 
Supervisor:  Prof. L Newnes
This research looks into the required 
investment and cost associated with public 
chargers for the passenger vehicle fleet in 
Singapore through a cost model. The model 
contains sub models that forecasts the EV 
uptake of Singapore, the required quantity of 
charging stations, and the whole life cost of 
each charging stations throughout the year. 
Combining them together, the total investment 
cost required is estimated for the 3 scenarios 
of the lowest possible scenario, most likely 
scenario and the highest possible scenario.

Adam Taylor
Sandbar mapping using sonar and LiDAR
Supervisor:  Dr A Hunter

Sonar and LIDAR data was collected during 
a previous experiment on coastal defences in 
wave flume. Algorithms were created to detect 
sandbar profiles based on sonar data reflected 
above the surface of the water, and validated 
against physically measured equivalent data. 
Using data from an array of LIDAR scanners 
mounted above, these profiles were then 
reflected when the conditions in the flume 
were not still.

Martin Tenev
Analysis and control of hybrid systems
Supervisor:  Dr R Ngwompo

Hybrid systems have attracted academics 
and engineers in recent times, both for 
the challenging aspect and the practical 
applications that being able to analyse and 
control them brings. These hybrid systems 
are characterised by having both continuous 
and discrete behaviour. In this project, the 
feasibility of using hybrid bond graphs to 
model hybrid systems will be investigated 
and a program to automate the causality 
assignment process has been developed 
using Virtual Basic for Applications.

Kit Thornton
Aeroelastic Flutter in Separated Flows
Supervisor:  Dr D Cleaver
This project investigated the aeroelastic flutter 
boundaries of a NACA0012 aerofoil and finite 
wing when subjected to highly separated flow 
conditions. Aeroelastic flutter is a phenomena 
whereby aerodynamic, inertial and structural 
forces combine to exhibit self-sustained 
oscillatory motions. A self-oscillating two 
degree of freedom rig was used to compare 
the differences between 2D and 3D 
arrangements on aeroelastic behaviour. This 
was then visualised through Particle Image 
Velocimetry undertaken at 50% and 82% 
span-wise locations.

Harry Thompson
Pressure measurements and smoke-wire 
flow visualisations of S830 and S809 airfoils
Supervisor:  Dr Z Wang

This project investigated the impact various 
slot configurations had on the pressure 
distribution and air flow over two wind turbine 
aerofoils at various angles of attack. The 
aerofoils were 3D printed and the pressure 
sensing equipment was integrated into the 
aerofoil surface. The pressure data along 
with flow visualisation images helped give 
an understanding of the influence the slots 
had on the aerodynamic performance of the 
aerofoils.

Harry Thompson - Vortex shedding seen using 
flow visualisation over a S830 wind turbine aerofoil
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Sam Troy
Aspect Ratio Detection in 3D Printing
Supervisor:  Dr J Flynn
In design guidelines for metal additive 
manufacture, it is often advised that the ratio 
of the built height to its width be kept below 
8:1 to prevent certain defect modes. A novel 
computational design tool was therefore made 
using skeletonization of voxel geometries to 
process a global solid model by reducing it 
to its medial curves from which length, width, 
and therefore aspect ratio of each feature 
could be determined.

Chris Tycer
Modelling of aircraft handling characteristics 
using a panel method
Supervisor:  Dr M Carley
Using a numerical method developed at 
the university to analyse the aerodynamic 
characteristics of an aircraft. Analysis 
focussed on the lift curve, pitching moment 
and aerodynamic derivatives due to sideslip. 
Computational results were validated against 
wind tunnel and empirical data.

Chris Tycer - Mesh of the modified Grumman  
American AA-1 Yankee modelled during the project.

Nicholas Tyrie
Synthetic Functional Spinal Unit  
Supervisor:  Prof. A Miles

This project was concerned with creating an 
anatomically and biomechanically accurate 
model of a functional spinal unit that 
replicated the loading bearing characteristics 
of the spine in vivo. A commercially available 
3D printer was used to print the model from 
a combination of solid flexible materials 
that attempted to replicate the properties of 
human tissue. The aim was to create a model 
that could be used for research into spinal 
prostheses.

Max Valentine
The design and manufacture of a personalised 
spike plate 
Supervisor:  Dr V  Dhokia

In the 2018 Winter Olympics, British skeleton 
athlete Dominic Parsons designed and 
manufactured his own spike plates. The 
aim of this project was to continue his work, 
learning more about how to improve spike 
plate performance by investigating the traction 
properties of the existing skeleton shoe, along 
with Dominic’s model. This was achieved by 
designing a testing fixture that can be used 
to measure the static traction of a spike plate 
on ice. Max Valentine - Dominic Parsons’ spike plate being 

tested to find its static traction
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Cristian Walker
Automating Geothermal Energy Feasibility 
Studies
Supervisor:  Mr A Avent

This project aimed to automate the process 
of conducting geothermal feasibility studies 
by creating a software program which derived 
the feasibility of implementing geothermal 
energy systems at various points in a user 
defined geographical domain. A program 
was developed which performed comparably 
to manually performed feasibility studies 
but limitations were identified and future 
developments suggested. 

Kento Watanabe
Modelling face seals for the use in aircraft 
engines
Supervisor:  Dr N Bailey
Conventional aircraft engine seals wear 
overtime and require costly replacements. 
For this reason, there is increasing demand 
for alternatives, such as non-contacting face 
seals. These seals do not wear, so they are 
replacement-free. However, they are still 
in early development and therefore require 
mathematical analyses first. This project 
attempted to conduct these analyses for 
three different seal geometries to understand 
the performance and effectiveness of non-
contacting face seals better.

Jake Williams
Transient Finite Element Analysis of Comp-
erssor Discs Using a Theoretical Model for 
Buoyancy Driven Heat Transfer
Supervisor:  Dr H Tang
A theoretical model for buoyancy driven 
heat transfer in gas turbine high pressure 
compressor cavities was modified in order 
to allow flow reversal during transient 
manoeuvres. A preliminary flow structure was 
proposed which allowed the reversal of the 
so called ‘ Ekman layers’, which govern heat 
transfer from the disc surface to the inner core 
of swirling gases, where the core temperature 
becomes higher than that of the discs. Good 
agreement was obtained when compared 
against the limited experimental results for 
engine representative conditions. 

Jake Williams - Diagram of assumed flow structure 
for the three region model, shown with partial re-
versal

Freddie Williams
Design of a novel seat mount device for an 
adaptive mountain bike
Supervisor:  Dr V  Dhokia

Paraplegic mountain biker Martyn Ashton 
rides a specially adapted bike with a carbon-
fibre bucket seat attached. Unlike able-bodied 
athletes, Martyn is unable to move fore and aft 
on the bike, compromising his ability to control 
the bike effectively. This project designs a 
robust and lightweight sliding mechanism to 
allow Martyn to dynamically move his seat 
backwards whilst riding, helping him to enjoy 
the sport he loves.

Richard Wilson
Complex Machining of Materials for Fusion 
Reactors
Supervisor:  Dr A Shokrani

Tungsten is a material with extremely valuable 
mechanical and thermal properties. For this 
project, its feasibility in the manufacture of 
plasma facing components was evaluated. 
Since it is difficult to machine it tends to leave 
poor surface quality. This quality severely limits 
the lifespan of plasma facing components, so 
the parameters that produced the surface 
greatest were investigated.
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Wai Wong
European CO2 Emissions Vehicle Data 
Mining
Supervisor:  Prof. J Turner
This project is focusing on data mining using 
the European Environment Agency annually 
release monitor data regarding Regulation 
(EC) No 443/2009. Manufacturers have to 
reduce CO2 emission to 95 g/km by 2021.  
Trend and statistic information was mined 
and compared to EEA and the International 
Council on Clean Transportation. Tata Motors 
Jaguar Land Rover and six manufacturers 
were chosen for further analysis which 
includes diesel dependency and BEVs sales 
required to achieve 2021 target prediction 
calculation.

Conor Wills
Computational Modelling of Stresses of 
Rotating Discs in Gas Turbines 
Supervisor:  Dr H Tang

This project used Finite Element Analysis 
to investigate the stress and radial growth 
in a gas turbine axial compressor disc, 
typical of a high-bypass turbofan application, 
under thermal and rotational loads using 
experimental temperature data from a 
compressor rig. Four steady-state cases and 
one transient acceleration were analysed, 
and the contribution of the rotational and the 
thermal loads to the radial, hoop and Von-
Mises stress and the radial growth was found. Conor Wills - Von-Mises stress distribution in disc 

for highest load steady-state case

Joshua Yardley
Model predictive control for the wavesub 
waven energy converter

Supervisor:  Dr A Hillis 

A model predictive control system for a wave 
energy converter called the WaveSub was 
formulated and compared with the current 
control system the WaveSub uses. The 
results showed that the MPC increased power 
capture by 35%

Getting to grips with (Virtual) Reality: Testing an exhibit at the 2018 Design and Project Exhibition
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Mario Colavita
Compact Living Pod Project
Supervisor:  Dr E Elias
The project aims to tackle the problem of 
overpopulation in slums, which are expanding 
at an exponential rate in the developing 
countries’ metropolis, and focuses on the 
importance of space saving by creating a 
modular and dynamic living environment 
which can adapt to the dwellers’ needs. The 
pods are meant to be built in loco by the 
dwellers themselves and guarantee vertical 
slum expansion.

Jacopo De Simone 
Regenerative Wind Energy System for the 
London Underground
Supervisor:  Dr C Sangan
The project entails the design of a retrofitted 
train mechanism that aims to deliver 
renewable energy to London Underground, as 
well as target its rising temperatures. Through 
a sensory controlled actuation system, a small 
wind turbine device exerts a drag force on 
the train in order to prevent the train’s friction 
braking system from creating heat, while 
simultaneous generating renewable energy.

Tom Hemingway 
Flexure Couplings in Prosthetics
Supervisor:  Dr N Bailey
Traditional hinges display several undesirable 
mechanical traits such as friction, stiction, 
endplay and wear, all of which reduce the 
performance and precision of prosthetics.  This 
project aimed to create a working prototype 
of a hand prosthetic that utilised flexure 
couplings, instead of the traditional hinges. 
Using equivalent powered motors to actuate 
the prosthetic hand, the prosthetic displayed 
comparable performance to commercial 
prosthetics in three key metrics: finger speed, 
finger force and grip patterns.

Major Individual Design Projects 2019

Tom Hemingway - Final rig

Jacapo De Simone - Full Assembly of Wind Energy 
Mechanism

Mario Colavita - An isometric view of a pod.
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Oliver Holmes 
Consumer Kitchen Product for Making 
Sheets of Dough
Supervisor:  Dr E Dekoninck
Sheets of dough are required for a wide 
variety of cooking application including the 
production of pasta, pizza and pastry. The 
aim of this project was to design a kitchen 
product for rolling dough into uniform sheets; 
in response to ergonomic, quality and 
cleanliness problems identified with existing 
dough rolling products, which make them 
unusable for some consumers. The final 
solution integrates mechanical and electrical 
design and features two automated driven 
rollers to compress the dough.

Milton Lau 
Electrical shopping trolley for the discerning 
pensioner
Supervisor:  Dr J Darling
Current commercial shopping trolleys are non-
motorised and old-fashioned designs which 
do not aim for longevity or further repairment 
due to the low aiming cost. Therefore, a 
semi-motorised electric shopping trolley is 
proposed to improve the manipulation for the 
guiding the system with a motor to improve 
satisfaction for the 65+ pensioner, who are the 
main stakeholder of the current trolley market. 
The trolley implements with advanced basket 
to suits the physical condition of low flexibility 
and promote the ease of collection of items.

Charlotte Juteau 
Discreet Upper Body Exoskeleton
Supervisor:  Prof. A Miles

Stroke survival rates are increasing worldwide, 
but up to 50% of survivors are left with a 
permanent disability, which often takes the 
form of arm weakness. The aim of the project 
was to design a device or system which would 
enable patients to regain independence 
when performing simple daily activities. The 
outcome, following research, theoretical 
and experimental analysis and prototyping 
activities, was a cable driven system able to 
support the full range of motion for shoulder 
and elbow flexion.

Oliver Holmes - CAD render of final mechanism de-
sign for consumer dough roller

Milton Lau - Electrical shopping trolley for discern-
ing pensioner

Charlotte Juteau 
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Neal Meswania 
Granujar Commercial Dry Food Dispenser

Supervisor:  Dr Jeremy Bovoisin 
Granujar is a supermarket dispenser for dry 
pasta and rice, where a consumer can take 
their own reusable containers to refill in the 
aim of reducing plastic packaging waste. It 
is an accurate and automated dispensing 
process with a closed-loop control system 
that relies on weight feedback from the users’ 
container to determine when to stop the 
dispensing process. Whilst it is designed for 
pasta and rice, it can be expanded for other 
dry products.

Ian Mcfaul 
Orthopaedic Footwear for those with arthritis

Supervisor:  Dr S Gheduzzi and Dr J 
Darling

An insole prescription system for Rheumatoid 
Arthritis patients was designed. The system 
will hopefully alleviate the burden on the NHS 
and enable more people to receive care. 
The system conducts a dynamic pressure 
distribution test on a patient and suggests an 
insole set-up. This set-up is built and trialled. 
If suitable the parameters are linked to a CAD 
model which automatically adjusts and is sent 
for manufacture.

Ellie Oliver
MediKate:  The smart pill tracker  that 
makes taking medication unforgettable.
Supervisor:  Dr James Gopsill
MediKate is a medication organiser and 
dispenser which aims to improve a user’s 
adherence to their medication. The full 
system uses prescription information storage, 
reminders, pill dispensing, adherence 
checking and progress logging to develop a 
more effective medication routine. Prototyping 
activities included: manufacture and testing of 
a mechanical design that dispenses pills from 
standard blister packages and investigating 
the use of bio-metric sensors and vision 
systems in medication adherence detection.

Neal Meswania - The innards of the Granujar 
machine, showing the container, dispensing 
mechanism and UI

Ellie Oliver - MediKate: Rendered Final Solution 
Design

Ian McFaul - Final casing prototype
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Daniel Platt 
Mastitis Alleviation device 
Supervisor:  Dr V Dhokia

Mastitis is a common postpartum condition 
that causes the painful inflammation of breast 
tissue . This project was proposed to design 
a product to help reduce and alleviate the 
symptoms and help people with the condition 
to cope with it. The final design was a user-
focused, simple, and modern solution that 
combined the best current treatments into a 
single device.

Tom Ruddell 
Automated Patchwork Recycling
Supervisor:  Dr I Georgilas

The textile industry is wasteful, exploitative 
and unsustainable, and action needs to be 
taken to make it circular. To demonstrate 
how engineering design can help, the project 
aimed to develop a fabric recycling system 
capable of autonomously sewing square 
patches of fabric into patchwork. It used a 
commercially available sewing machine in 
combination with novel mechanical design 
to achieve autonomous sewing, supported 
by a 4-degree of freedom gantry and modern 
machine vision techniques to identify fabric 
and monitor the process.

Dan Rowe 
Ultralight Modular UAV Design
Supervisor:  Dr P Iravani

Designing a small ultralight UAV which can be 
used for varying applications. Focus is placed 
on sensor modularity and designing a system 
which accommodates for multiple functions in 
a practical and time-efficient setting. This is 
achieved through quick release mechanisms 
and electronic connections. However this 
must be balanced with guideline conformation 
and achieving satisfactory performance.

Daniel Platt - The final EPION device

Tom Ruddell - Automated patchwork recycling

Dan Rowe - Ultralight modular UAV design



71

Major Individual Design Projects 2019
Tuo Sang 
Design of a guide system for insertion of 
bone screws 
Supervisor:  Prof. A Miles
Dynamic hip screw (DHS) is a type of 
orthopaedic implant, used for the treatment of 
certain types of hip fracture. Current insertion 
method requires a surgeon to operate under 
heavy radiation. This project aims to design 
a better alternative of DHS guide to reduce 
the amount of radiation dose and to improve 
accuracy and efficiency at the same time.

Sam Shaw 
Design and protoyping of a drone for cave 
rescue
Supervisor:  Dr N Johnston and Dr J Du Bois

How do you find lost cavers without a map, 
or endangering human life? A drone-based 
platform was developed as the basis for a 
system capable of cave exploration, mapping 
and rescue. A working prototype allowed the 
principle to be demonstrated: a quadcopter 
that flies and swims, with the payload capacity 
to add full sensing and autonomous capability. 
Key areas of development ranged from 
waterproofing and protection to thermals, 
propulsion and electronic systems.

Final Platform - Sam Shaw

Ahmad Sidawi -Display stand with posters and the prototyped wheelchair. The prototype consisted of 
parametric joints, an aluminium frame, and spare parts for the rest of the chair.

Ahmad Sidawi 
AM System for creating Custom Wheelchair 
Frames
Supervisor:  Dr V Dhokia
What? Design a system for generating custom 
wheelchair frames. Aim to write software to 
achieve this and design a chair with additive 
manufactured (AM) joints that the software can 
manipulate.
Why? Inspired by RobotBike, Bastion and 
personal experience with wheelchair fit struggle.
How? Design a wheelchair with parametric 
joints at nodal points based off existing chairs 
and use externally sourced components to 
make up the rest of the chair. Write the software 
in Python to manipulate the joint parameters 
through a user interface.
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Annabelle Smith
Designing a prosthetic to allow a one-armed 
pilot to captain a light aircraft
 Supervisor:  Dr I Georgilas
Aviation has been an area for rapid advances 
in technology since the first powered flight 
in 1903. However, with an ever increasing 
demand for commercial pilots, applicants are 
still being turned away on medical grounds. As 
such, this project aimed to design a prosthetic 
to allow one-armed pilots to captain a light 
aircraft. 

James Taylor 
Ball-sorting machine
Supervisor:  Dr J Bonvoisin
This ball sorting machine project aims to 
educate the public on the concept of sorting 
algorithms. Balls are sorted into weight order 
using two different sorting algorithms (or 
sets of instructions). It is an opportunity to 
learn concepts, which are usually computer 
based, on a purely mechanical, visual and 
interactive machine. It will be exhibited at 
science museums and centres globally 
through a company called IMAGINARY. More 
information on this project can be found online: 
https://github.com/jamesrussellt/Ball-Machine

Nataniel Tasev 
Intelligent headguard

Supervisor:  Dr E Elias

Concerns about the long term health effects of 
sub-concussive head impacts have affected 
virtually all contact sports. This project initiated 
the development of an intelligent wearable 
device for the purpose of providing real time 
feedback during sparring in combat sports, 
with the goal of limiting head impacts to a 
certain level of comfort or safety. Ultimately, 
a testing platform consisting of a wearable 
device and Python scripts was developed to 
aid the design process.

James Taylor - Ball-sorting machine

Nataniel Tasev

Annabelle Smith - Prosthetic Operating the RPM-
Lever in the Grob Tutor Cockpit
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Kinkit Wong 
 Autonomous Pavement Cleaner
Supervisor:  Dr A Hunter
Studies have shown levels of particulate 
matter on many streets being above the WHO 
threshold, increasing likelihood of respiratory 
infections. Increased viewable waste on 
streets also has detrimental social and 
economic effects. Through creation of multiple 
proof of principle prototypes, an autonomous 
pavement cleaner, targeting particulate matter 
and gum removal has been designed. The 
autonomous cleaner uses machine vision, 
lateral gantry, omnidirectional drivetrain and a 
rotating brush bar to effectively remove target 
waste from pavements. 

Zara Zaman
Designing a new device to help prevent 
pressure sores
Supervisor:  Prof. A Miles

Pressure sores are injuries to a patient’s skin 
and underlying tissue due to contributions from 
prolonged pressure, friction or shear being 
applied to skin. Vitaliwave was designed to 
be a modular device where based on rotating 
cam shafts which reduce the pressure applied 
in localised areas of the skin, decreasing the 
likelihood of pressure sore development. The 
position of each module is customisable to the 
user’s preferences

Jamie Taylor 
Open source adjustable bike
Supervisor:  Dr J Bonvoisin
With home storage space becoming more of a 
premium and increasing emphasis on creating 
sustainable transport, a bike design was 
proposed that could be adjustable for different 
riders and uses, reducing the required storage 
space. A frame was designed that could be 
assembled to the users’ requirements. This 
could then be modified for varying levels of 
cargo, ensuing a wide range of scenarios of 
use

Jamie Taylor - Standard and Cargo Bike Layouts

Kinkit Wong - Testing of automony

Zara Zaman - Key features of pressure relief mod-
ule
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Joshua Canfield
The Rapid Manufacture of Scaffold Structures 
Using Ultrasonic Acoustic Moulds
Supervisor:  Dr C Courtney
Ultrasonic waves can be used to apply 
opposing forces to the components of 
aqueous or easily mixed fluid, such that any 
lower compressibility and higher density 
component will be manipulated to fit the 
nodes of the acoustic field pattern. Therefore, 
an ultrasound field pattern can be used to 
produce curable scaffold structures. Possible 
applications include, 3D-printing within an 
enclosed structure, building Biomaterial 
structures and, the rapid generation of support 
material.

Rosie Coe
A tool to aid cutlery use for suffers of arthritis

Supervisor:  Dr S Gheduzzi

Arthritis is a disease that causes inflammation 
and pain in joints. It is a common condition 
affecting approximately 10 million people in 
the UK. Patients that have been prescribed 
eating and drinking adaptive aids were found 
to not use 35% of them [3]. This project aims 
to explore the reasons for the low use of 
these aids and from this research design an 
effective device to aid cutlery use for those 
with arthritis.

Qing Da Soon
Modular solar panel power converter

Supervisor:  Dr F Robinson

This project aims to develop simulation 
models to investigate promising modular 
power converter designs, capable of being 
miniaturise and integrated onto the PV 
panels with a minimum anticipated service 
life of at least 20 to 30 years, similar to PV 
panels. This will permit the establishment of 
a common interface system, thus enabling 
convenient PV system scalability, potentially 
in both parallel and series connection, and 
subsequently, onto the grid

Joshua Canfield

Charlotte Deleay
Design and implement a wireless telemetry 
system for a high performance automotive 
application 
Supervisor:  Dr B Metcalfe
This project aims to design, build and 
implement a wireless telemetry communication 
system for Team Bath Racing Electric. This 
will allow the team to view vital information 
about the car during testing and competitions 
to ensure optimal performance. The two main 
systems created were the telemetry system 
for the car as well as an Android application 
to view important data such as battery state of 
charge and motor temperature.

Alex Dos Santos Aranda
Active shape modelling algorithm for 
identification of 3D implant position from 2D 
X-rays. 
Supervisor:  Dr E Pegg

This project is about research and feasibility 
of using active shape contours and models to 
find the position of a part knee replacement 
(femoral component) by using two 2D X-Ray 
images. The aim is to get the 3D CAD rotation 
and position from the image contours
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Sam Doyle
Influence of manufacturing on radial flux 
interior permanent magnet synchronous 
motors (IPMSMs) for electric vehicles (EVs) 
and hybrid electric vehicles (HEVs) 
Supervisor:  Dr Z Wu
Investigation of radial flux interior permanent 
magnet synchronous motors (PMSM) within 
electric vehicles, looking into the dimensional 
parametric effects of the electromagnetic and 
thermal performance of the motor. Identifying 
key characteristics of PMSM within difference 
electric vehicle and hybrid applications.  Using 
ANSYS workbench and Maxwell to create a 
parametric 2D model based off the 2010 
Nissan Leaf motor, to perform electromagnetic 
analysis, to determine the motor losses and 
the effect on thermal performance. 

Finlay Fletcher
User controlled robotic arm for 
communication system disabled person
Supervisor:  Prof. A Miles

Many people who require a communication 
aid device also suffer from neurological 
diseases which mean their physical mobility 
is limited. Because of this, the way in which 
their communication aid can be accessed is 
limited. This project has addressed this by 
developing a user-controlled robot arm for 
controlling the position of communication 
aids. A user-friendly, wheelchair-mounted 
prototype has been developed which has the 
potential to provide disabled users with much 
greater independence.

Helena Evangelidis
Yatch monitoring and data logging system 

Supervisor:  Prof. P Wilson

This project provides analysis on data 
gathered from a sailing superyacht that can 
provide relevant feedback for the engineers, 
designers and crew. By identifying the 
feasibility of both conventional and machine 
learning techniques, it aims to provide a 
platform for the company to expand upon and 
progress with data analysis of such a complex 
system. Data includes strain measurements 
from sensors embedded in the carbon-fibre 
masts, as well as wind speed, angle and sail 
data.

Esther Dunstan-Sewell
Electromagnetic Design and Validation of 
Brushless DC Machines 

Supervisor:  Dr M Soleimani

This aim of this project is to investigate a 
brushless DC motor through physical testing 
and electromagnetic modelling. The motor is 
of interest to a local engineering company, so 
the project will be carried out in conjunction 
with their research team. The key deliverable 
from the project will be electromagnetic models 
of the motor which have been validated both 
physically and theoretically. These models 
can be used to develop improvements to the 
DC machine.

Ryan Haines
Equine Biobanding – Fitbit for Horses 

Supervisor:  Dr B Metcalfe

The aim of this project was to design, develop 
and produce the sensor arrangement and 
packaging for a piece of wearable technology 
to monitor the health of a horse. The product 
outputs an ECG, used to gain an accurate 
heart rate reading, and contain a system to 
detect episodes of coughing.

Daniel Harrington
Developing a device to analyse and classify 
optimum environments for domestic plant 
species
Supervisor:  Dr E Dekoninck
Houseplants are a ubiquitous feature of modern 
households due to their ability to transform 
indoor urban spaces into brighter and more 
natural environments. However, growers 
often find themselves asking the question 
‘why are my houseplants always dying?’. This 
project has developed a houseplant expert 
device which can monitor local microclimate 
conditions and either provide feedback on 
how optimal the environment is for a certain 
species or suggest species which would thrive 
in that environment.



76

IMEE
Kieron Holt
Implementation of regenerative braking on 
a light weight high performance rear wheel 
Supervisor:   Drive electric vehicle 
Supervisor:  Dr X Pei

The development of the ECU architecture for 
a diagnostics and control of the powertrain 
of a high performance electric racing vehicle 
for Team Bath Racing Electric with an 
investigation into the addition of regenerative 
braking and how this could be implemented 
and the effects this may have on the vehicle.

Joel Hodgson
Recognition of Hand Gestures using Wear-
able Sensors
Supervisor:   Dr U Martinez Hernandez
With a global rise in amputation there is an 
ever-growing need for advanced robotic 
prosthetics. Recent developments in upper 
limb prosthetics has led to increased 
functionality, however, the range of possible 
gestures is still limited.

This project focused on implementing 
Machine Learning algorithms to classify a 
wide range of hand gestures using EMG data 
(a muscle activity bio-signal). Models such as 
Convolutional Neural Networks were used to 
determine different gestures for the control of 
a robotic arm.

Joel Hodgson

Leen Jabban
Biomimetic skin for prosthetic hands
Supervisor:  Dr P Iravani
Upper limb amputees have many complex 
needs from prosthetic hands, and the mixed 
uptake of the available prostheses has led 
to several recent surveys. The results of 
which show that 98% of users of upper limb 
prostheses desire to feel the level of force 
applied. However, none of the commercially 
available devices offer such feedback. 
Detecting this force is the first step to provide 
amputees with sensory feedback. During this 
project, a low-cost high-sensitivity pressure 
sensitive artificial skin was developed for 
prosthetic hands

Leen Jabban



77

IMEE

Catherine Lin
Design of a wearable robot hand for 
assistance and rehabilitation 

Supervisor:   Dr U Martinez Hernandez
This project investigates the design of a 
wearable robotic hand for assistance and 
rehabilitation. Often, people who have 
suffered from medical complications such as 
a stroke are left with hand impairments which 
can be detrimental to their quality of life. The 
aim of the robotic hand is to assist those with 
hand impairments with their daily routines and 
in turn help in the rehabilitation process.

Roy Knaggs
Optimal preview control for automobile 
steering 
Supervisor:  Dr P Iravani
This research project intends to ascertain 
the feasibility of applying optimal preview 
control theory for robotic steering of a physical 
automobile. There is published research that 
demonstrates the utility of optimal preview 
control theory for steering an automobile, but 
this research has, almost exclusively, only 
been validated in simulation. This project 
investigates the possible real-world use of 
optimal preview control theory for automobile 
steering through physical testing using 
driverless robot controllers from AB Dynamics. Roy Knaggs 

Ivan Liono
How do waves travel through the 
atmosphere? 
Supervisor:  Dr C Wright
Atmospheric Gravity Waves (GWs) form an 
important part of our climate dynamics and play 
a role in affecting the accuracy of numerical 
weather predictions - GWs inform weather 
forecasting, as well as our understanding of 
atmospheric processes.

The purpose of the project is to use MODIS 
cloud satellite imagery to detect GW presence 
in clouds within the lower atmosphere. This 
project is one of image processing and 
computer vision in detecting these GWs-in-
cloud features.

Mark Mikhail
Wrist Joint Simulator controller using a 
Leap Motion Sensor 
Supervisor:  Prof. A Miles
Comprehensive research has been 
undertaken regarding hip and knee joint 
replacement however research covering the 
more complex wrist arthroplasty is limited. 
Conditions affecting the normal function of 
the wrist are not uncommon, however, and 
further research in the field is required. This 
project aims to further develop the Wrist Joint 
Simulator at the University of Bath as a tool 
for testing the performance of wrist implants 
by replicating the wrist movement of typical 
everyday activities.

Miles Munro
Computer visual tracking of swimmer 

Supervisor:  Dr A Evans

This project looks at monitoring the velocity 
and stroke rate of swimmers. Digital image 
processing techniques are applied to high 
definition video footage of training and 
environment scenarios. Swimmers are 
identified using machine learning techniques 
and isolated with grouping algorithms. Velocity 
and stroke rate are found through blob 
analysis and signal processing techniques 
looking at identifying oscillations. Robust 
velocity and stroke rate profiles are obtained 
for the swimmers.
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Benjamin Pimenta
Low cost prosthetic leg for children 

Supervisor:  Dr P Iravani

A 3D printed prototype ankle-foot prosthesis 
for children with a below-knee amputation. 
The design focusses on enabling changes 
between walking and running modes during 
play activity – making use of a mechanism 
which automatically adapts stiffness of 
‘running blade’ like springs, depending on 
the detected speed of locomotion. A low cost 
of manufacture is achieved through the use 
of additive manufacturing: which includes 
functional structures made using flexible 
filament to soften ankle rotation and heel 
strike.

Dhimesh Parmar
Design and build of natural bone architecture
Supervisor:  Dr T  Assaf
The main aim of the project was to design and 
replicate the structure of natural biology. The 
outcome is an accurate model of a bird wing 
including the various bone structures and the 
different feathers that allow a bird to glide and 
fly.

Will Norman
Colour Image Classification using Deep 
Learning
Supervisor:  Dr A Evans
Development of a Convolutional Neural 
Network (CNN) for the Classification of 
Dog Breeds using the Stanford Dog Breed 
dataset. For development into a dog classifier 
application for android/ios. This app will 
allow people to classify the dogs they have 
seen using their smart phone and identify 
any potential genetic disorders. The effect 
of using Deep Transfer learning on the 
CNN’s performance is investigated using the 
ImageNet competition classifiers including 
InceptionV3, Xception and ResNet50.

Aran Raju
Deep learning for  Piezo-resistivity based 
Robotics Skin 
Supervisor:  Dr M Soleimani
This project aimed at extending the 
functionality of a robotic skin prototype 
residing in the University of Bath to include 
gesture recognition. The pre-existing 
prototype detected both location and 
pressure. A combination of deep learning and 
image processing techniques were applied to 
improve the quality of the output images and 
recognise temporal gestures. For this project, 
the gestures recognised were linked to the 
EMNIST database.

Raymond Tang
Automatic detection of service faults in 
badminton 
Supervisor:  Dr A Evans
This project is aimed at producing an 
automated/assistive system to recognizing 
a service height fault in badminton using an 
Intel RealSense depth camera and image 
processing techniques. The software will 
be developed in python using opencv and 
performance tested on athletes from the 
university badminton club.

Daniel Wan
A Practical Energy Harvesting System
Supervisor:  Dr J Taylor

Practical methods of harvesting waste energy 
are currently underutilised in both industry and 
everyday life. This project looks to investigate 
the cost effectiveness of implementing a 
practical energy harvesting system. The 
system in focus will harvest wasted heat 
energy from a cup of hot drink and store 
that energy in a way that can be easily used. 
Thermoelectric generators will be embedded 
into a reusable coffee cup to generate 
electricity from the wasted heat energy.
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Sofia Bengtsson Cerne
Simulation of a High-Velocity Rubber Impact 
on a CFRP Aircraft Panel using LS-DYNA
Supervisor:  Prof. M Meo
The response of a CFRP aircraft wing 
panel subject to rubber impacts has been 
simulated using the dynamic FEA software 
LS-DYNA. The influence of different aspects 
of the model were investigated and different 
material models for composite materials were 
compared. A physical impact with a steel 
projectile was used to calibrate properties 
and parameters in the model. A comparison 
between the response to rubber and steel 
impacts was made and the effect of projectile 
size was explored. Sofia Bengtsson Cerne - Rubber projectile impact 

on t-stiffened CFRP panel

Sho Brooks
Analysis of an Anti-lock Braking System for 
a Formula Student Application
Supervisor:  Dr G Owen
This project was undertaken to assess 
whether an Anti-lock Braking System (ABS) 
could offer performance benefits for a Formula 
Student car. The research carried out involved 
specifying and acquiring various components, 
such as hydraulic modulator, to be tested on 
the previous year’s Team Bath Racing car. 
Sadly, the research did not reach a testing 
stage, hindered by packaging space and 
car reliability but it produced an entire ABS 
architecture with suggested control systems 
that can be taken forward in the future.

Benjamin Wilson
The application of artificial neural networks 
to the recording of electroneurogram (ENG) 
signals
Supervisor:  Dr J Taylor
The application of a Time-Delayed Neural 
Network to investigate the effects of non-
uniformly spaced electrodes within a Multi-
Electrode Cuff. This will involve the detection 
of a user-defined velocity of a propagating 
wave throughout a nerve in an in-vivo 
recording from a rat L5 dorsal root. This is 
alongside producing a method to model and 
simulate non-uniform electrode spacing and 
therefore a non-uniform propagating wave, in 
both the time and velocity domain.

Alex Young
Launch Control for a Formula Student Car
Supervisor:  Prof. C Brace
The poor launching ability of Team Bath 
Racing’s previous Formula Student cars has 
led to disproportionately low scores in certain 
events at competition, such as the 75m sprint. 
This is due to poor transient engine response 
and clutch control, caused by bad boost 
control and clutch feedback respectively. A 
closed loop launch control system has been 
developed that actuates the clutch whilst 
controlling the engine response to optimise 
wheel slip, maximising acceleration off the 
line.

Ali Bahwan Al Mukhaini
Single radiator feasibility and oil 
temperature optimisation
Supervisor:  Dr K Robinson

Project explored the feasibility of running a 
single radiator system while also improving 
the operating temperatures of the lubrication 
systems. Models were produced on MATLAB 
to predict the cooling characteristics of a dual 
core radiator, while data was gathered from 
test runs simulating endurance runs in the 
Formula Student competition.
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Rob Cherry
Improving the Lubrication and Eciency 
of an Electric Formula Student Epicyclic 
Transmission
Supervisor:  Prof. S Akehurst
This project was a continuation of a 4WD 
transmission project for TBRe, where 
lubrication of the epicyclic transmission was 
modelled on MATLAB and tested on a gearbox 
dynamometer. Additional components were 
designed to improve the lubrication of critical 
bearings, and oil properties were chosen. 
This provided vital recommendations for the 
team to progress with a 4WD powertrain in the 
future.

Alexander Browse
Clutch Characterisation and Actuator 
Redesign for a Formula Student Car
Supervisor:  Dr G Owen

This project redesigned the clutch actuation 
method on a Formula Student car, with the 
aim of making the system faster, more reliable, 
and easier for the drivers to use. Once the 
prototype parts were completed, it was used 
to characterise the clutch, discovering that 
for over 45% of the available clutch travel no 
torque was transmitted. Using this data, the 
project’s future intention is to improve clutch 
efficiency, and as a result, performance.

Alexander Browse - Full working system installed on engine

Matthew Elmore
Actuation of the front wing flaps of a Fomula 
Student car to control the centre of pressure

Supervisor:  Dr M Carley

This project entails developing a front wing 
flap actuation system that will be present on 
the front wing of Team Bath Racing’s 2019 
Formula Student car.  

The aim of this project is to control the centre 
of pressure along the car in order to enhance 
the stability and performance of the car at 
competition.

Matthew Elmore - Front wing flap actuation system 
showing the linkages and where the servomotor will 
be mounted within the main plane of the front wing
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Eduard Gascon Arnal
Assessing the Performance of a Formula 
Student Aerodynamic Package Through 
Vehicle Dynamics Simulation
Supervisor:  Dr J  Darling

This project models the TBRe18 electric race 
car and the various driving scenarios of the 
Formula Student competition to investigate 
the effect of changes in the mass and 
aerodynamic coefficients on the performance 
of the vehicle. Using IPG CarMaker, the 
model was developed and verified, before 
simulations were run concluding that mass 
reduction should be prioritised over the 
development of aerodynamic features.

Louis Garthwaite
Ergonomic Steering Wheel Design and 
Development for a Formula Student Car
Supervisor:  Mr A Avent

An ergonomic steering wheel for use by 
Formula Student team was created. Analysis 
of the previous year’s design and input from 
the drivers was critical, in order to recognise 
was the optimal design, when out on track. 
Therefore, a minimalist approach was taken in 
order to produce a future-proof and distinctly 
ergonomic steering wheel that would allow the 
drivers to perform on the track.

Louis Garthwaite - The Steering Wheel Interface 
Design

Sam Gray
Optimisation of Formula Student car Vehicle 
Dynamics for Steady State Handling 
Performance

Supervisor:  Mr J Roesner

A combination of tyre data analysis, track 
testing, and simulation has determined 
vehicle dynamics setup parameters for 
TBRe19. Mechanical design of suspension 
components has been influenced and a tuning 
plan to further optimise steady state handling 
has been generated with the aim of improving 
Skidpad time at Formula Student competition.

Lottie Gilmore
Suspension set-up modelling and testing 
on a Formula Student Car
Supervisor:  Dr J  Darling
To maximise points in the Formula Student 
dynamic events, the project investigated 
the suspension set-up that would give the 
best dynamic performance at competition. A 
combination of on-track testing and vehicle 
modelling allowed a comparison of the 
available tyre compounds and an analysis of 
the effects of inflation pressure adjustments. 
The deliverable was a recommendation for 
the suspension set-up for the 2019 car that 
will be fine-tuned in pre-season testing before 
competitions this summer. 

Lottie Gilmore - MATLAB vehicle model trajectory 
plot.
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Matthew Griffiths
Optimisation of the engine Calibration for a 
single cylinder formula student engine
Supervisor:  Prof. J Turner
An investigation into how varying the spark 
timing and boost pressure of a formula 
student car will effect peak performance and 
how changing the air fuel ratio will effect low 
load fuel consumption. The investigation was 
done using a combination of simulation and 
dyno testing and predicted a fuel consumption 
improvement of 0.5 litres during an endurance 
event.  It also showed that a theoretical torque 
increase of 16% is possible if the combustion 
stability is improved.

Calum Hayes
Simulating Dynamic Stall of a DRS System

Supervisor:  Dr M Carley
The primary aim of this project is to make a 
conjecture about the performance of a DRS 
system. The simulation was validated using 
a similar transient dynamic stall case of a 
NACA 0012 plunging wing, which had good 
correlation between simulation and test data. 
The conclusion of the performance of the 
wing geometry modelled in this report is that 
there are no significant dynamic stall effects 
experienced due to the changing incident 
angle of the air from the leading elements.

Jack Harris
 Project Data Analytics - Digital Data Analysis 
For Project Management Purposes

Supervisor:  Dr J Gopsill

The project management software market 
is saturated, businesses have multiple 
packages to choose from to help keep their 
ventures on track but are still dissatisfied with 
what is available. The research looked at how 
big data analytics can be used to provide a 
project manager with feedback relating to 
their project’s health, using data already being 
produced by the workforce, to improve their 
satisfaction.

Thomas Grinsted
Analysis of Asymmetric sandwich panels 
for Formula Student application 

Supervisor:  Prof. M Meo
With the aim of reducing the mass of Future 
generations of Team Bath Racing, the 
design of the laminate was examined to see 
what gains could be made. For this a finite 
element model was generated and using 
Tsai-Wu failure theory predictions were made 
and testing performed leading to 1kg mass 
reducing equating to a 3% mass save across 
the chassis structures.

Thomas Grinsted - Test Panel Manufacture

Molly Kerslake
Turbocharger Anti-Lag for a Formula 
Student Application
Supervisor:  Dr C Copeland

Employing a turbocharger in an application 
introduces the phenomenon of turbo-lag. In 
this period, power is being demanded by the 
engine, but the turbocharger cannot produce 
the pressure to supply it until the compressor 
reaches operating speed. This investigation 
looks to limit this acceleration time using 
pneumatic anti-lag. By injecting compressed 
air into the turbine housing, the mass-flow 
and velocity in the turbine housing volute 
is increased, accelerating the turbine and 
compressor wheel.
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Ka Yan Law
Validation of CFD on a Formula Student car 

Supervisor:  Dr Z Wang

The feasibility of validating Computational 
Fluid Dynamics (CFD) of a Formula Student 
car was investigated. A CFD model was 
created and refined, then a scale model wind 
tunnel test was conducted to measure drag 
forces which were used to compare with CFD 
predictions. Flow interactions across the car 
was also analysed and compared through 
flow visualisation techniques such as using 
smoke and wool tufts

Natalie Kyprianou
Design and Modelling of a Formula Student 
Electric Energy Storage System Optimised 
for Safety and Thermal Performance
Supervisor:  Dr O Pountney
With electrification being desperately pursued 
by the automotive industry, the electric Formula 
Student competition is the ideal breeding 
ground for innovation in battery technology. 
This investigation explores the engineering 
of a Lithium-ion energy storage device for a 
single-seater race car, seeking both optimised 
performance and guaranteed safety. First-
principles modelling was explored and custom 
design features have mitigated for all possible 
failure modes of an assembly of 714 cells with a 
maximum voltage of 428 Volts.

Ka Yan Law - Smoke visualisation over a scale model Formula Student car in a open jet wind tunnel

Natalie Kyprianou - Team Bath Racing Electric 2019 
accumulator

Jian Wei Leong
Further Development of the Hydraulic 
System on a Formula Student Car
Supervisor:  Mr J Roesner

This fyp focuses on the continued development 
of the hydraulic system used for clutch-
by-wire and gearshift on a formula student 
car. An additively manufactured hydraulic 
manifold was designed along with changes to 
the actuation mechanism. A control strategy 
was also proposed for the car.
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Katherine Newbery
Torsional Stiffness Analysis of a Formula 
Student CFRP Monocoque
Supervisor:  Prof. M Meo
For good transient performance, a race car 
chassis must be lightweight, but torsionally 
stiff. Team Bath Racing’s (TBR) Formula 
Student chassis uses a carbon composite 
monocoque structure to achieve these targets.

This project aimed to predict the stiffness of 
TBR19’s monocoque through finite element 
analysis, and assess which features most 
strongly influence this. Validation of the model 
was also carried out by performing a physical 
test on TBR18’s chassis. 

Douglas Mullins
Development of a semi active suspension 
system for a formula student vehicle
Supervisor:  Dr G Owen

It is becoming increasingly common for high-
performance sports cars to move towards 
active suspension systems, this project looks 
into developing a semi-active suspension 
system (variable damping) for Team Bath 
Racing’s formula student racing car. The 
proposed system will use a hydraulic valve 
to control the size of an orifice to restrict 
the damping. Test data suggested that a 
groundhook control approach to reduce tyre 
load fluctuations would be ideal.

Katherine Newbery - Validation of the finite ele-
ment model was carried out through a torsion test 
on TBR18’s chassis

Douglas Mullins - Disassembled Ohlins TTX 25Mkii 
damper showing the high speed and low speed 
damping valves

Patrick Nicholson
Optimising Racing Car Hydraulic Cleanliness

Supervisor:  Prof. A Plummer

To achieve the balance of reliability and 
performance demanded in racing applications 
an investigation has been conducted into 
the more accurate specification of hydraulic 
filters. A model of contamination levels in a 
circuit has been validated experimentally, with 
subsequent work highlighting the potential 
of such models to be used in filter selection, 
as well as the challenges which must be 
overcome if this is to be used as a robust 
method. Patrick Nicholson - Experimental testing of the im-

pact of flowrate and filter efficiency on the contami-
nation levels in a hydraulic circuit
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Axel Steinert
Using aerodynamic effects on a deflectable 
floor to improve under-tray performance on 
a Formula Student car
Supervisor:  Dr Z Wang

The Class 2 Team Bath Racing Formula 
Student car under-tray design was developed 
for maximum downforce using CAD and CFD. 
This aerodynamic force was applied to FEA 
in order to deflect the under-tray down at 
speed to reduce ground clearance and further 
maximise downforce. A 3 point bending test 
was undertaken to validate this analysis.

Alex Snook
Design and analysis of AM uprights for an 
Formula Student  car 
Supervisor:  Dr V  Dhokia
This project examined the feasibility of using 
Generative Design to optimise the structure 
of the uprights within a Formula Student 
car. Coupled with additive manufacture, this 
design approach allowed for a weight saving 
of 25% to be achieved when compared to 
the conventional design manufactured using 
subtractive manufacturing techniques. Due to 
time constraints, the manufacture of finished 
parts was not completed but the aim remains 
to manufacture and implement them into the 
TBR19 car before it enters competition in July.

Edward Tsui
Investigation of anti-squat geometry on a 
formula student car
Supervisor:  Dr G Owen

This project investigated the dynamic effects 
of using anti-squat suspension geometry. 
It was concluded that with appropriate 
components designed, it is feasible to adjust 
the parts to employ the suspension geometry 
for acceleration events, where it will bring 
dynamic benefits as it increases transient tyre 
load during weight transfer. However, it should 
not be used for other cornering events as it 
brings snap-oversteer to the vehicle, which is 
undesirable for driver’s feel and lap times.

Alex Young
Launch Control for a Formula Student Car
Supervisor:  Prof. C Brace
The poor launching ability of Team Bath 
Racing’s previous Formula Student cars 
has led to disproportionately low scores in 
certain events at competition, such as the 
75m sprint. This is due to poor transient 
engine response and clutch control, caused 
by bad boost control and clutch feedback 
respectively. A closed loop launch control 
system has been developed that actuates 
the clutch whilst controlling the engine 
response to optimise wheel slip, maximising 
acceleration off the line.

George West
Improving Points Performance of Team 
Bath Racing at Competition
Supervisor:  Dr K Robinson

Over the past few years the financial budget 
of Team Bath Racing has been diminishing 
alongside their performance at competitions. 
An analysis was conducted on where the 
team has been losing points and areas have 
been targeted such that an in-depth analysis 
has been conducted on these areas and 
procedures and tools have been put in place 
to improve the team’s performance.

Joe Willey
Exhaust Design: Engine Breathing and 
Noise Control of a Formula Student Car
Supervisor:  Dr K Robinson

This project aimed to design an exhaust 
system that passes the Formula Student 
noise test and minimises engine torque loss 
due to backpressure. Fast Fourier transforms 
were used to analyse the noise frequencies 
produced by the car and a Helmholtz 
resonator was designed to muffle the car 
using this data. Aside from that, the team’s 
engine dynamometer was artificially restricted 
at the exhaust to find its sensitivity to back 
pressure.
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Green Bath Racing Eco Marathon

Luke Stein
Fuel Economy Simulation of an Eco-
Marathon Vehicle

Supervisor:  Dr J  Darling

A model and simulation of the Green Bath 
Racing Eco-marathon vehicle was developed 
based on experimental data. Simulation of the 
vehicle on a competition track indicates rolling 
resistance accounts for 70 percent of the 
energy loss during a competition run. Genetic 
algorithm optimisation of driving strategy 
resulted in a 4 percent improvement in fuel 
economy by reducing losses associated with 
cornering.

Anas Mohd Amin
Design of an over-expansion cycle engine 
for an Eco-Marathon vehicle

Supervisor:  Mr A Green

The objective of this project was to design 
and develop a differential stroke Atkinson 
cycle engine for an Eco-marathon vehicle. 
The project can be divided into two main 
stages. The first stage was comprised of 
the completion of the design works for 
manufacturing purposes whereas the second 
stage consisted of the study of the behavior of 
the Atkinson cycle engine which was achieved 
by creating an engine simulation model in the 
Ricardo WAVE software.

Team Bath Racing Electric & Team Bath Zero

Oliver Hopkinson
Algorithmic Design of TBRe Wing 

Supervisor:  Dr J Flynn

This project focused on designing a 
framework to allow for the optimisation of a 
formula student type front wing. Applying a 
fast and efficient simulation, panel method in 
an automotive setting to allow for fast iterative 
optimisation method. The final framework 
design allowed for improvement on a previous 
design of up to 500% with respect to the lift to 
drag ratio in the time it would take to run one 
traditional simulation. 

Valerio Pellicciari
Design of a Flex Wishbone
Supervisor:  Dr B Cox

This project developed a lightweight Formula 
Student flex wishbone for Team Bath Racing 
electric 2019 racing vehicle. A full carbon fibre 
structure led to 74% weight reduction, while 
bonded mounts produced an integral design 
that reduced part count by 57%. A flexure plate 
produced high joint stiffness, allowing precise 
control of small wheel movements. The final 
design was manufactured and destructively 
tested to surpass all requirements, 13% error 
versus FEA was achieved.
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Sam Hyams
Design, Analysis, and Testing of 3D Cambered 
Sandwich Panels for UAS Applications

Supervisor:  Prof. R Butler
This project aimed to classify, quantify, and 
predict the impact and post-impact properties 
of curved sandwich panels, and apply the 
results to improving the design of the panel for 
use in the Team Bath Drones UAS fuselage. A 
combination of impact and compressionafter 
impact testing was undertaken and the 
residual strength was modelled to determine 
the suitability of the model in predicting the 
failure of curved sandwich panels.

Arron Dunne
Team Bath Drones: Experimental 
Investigation of Tiltrotor Aircraft 
Aerodynamics 
Supervisor:  Dr D Cleaver
The aim of this research project was to 
design, optimise and test a contra-rotating 
ducted fan propulsion system. The ducted fan 
is a key component in the Team Bath Drones 
2019 competition aircraft and provides 
direct lift to be in the aircraft nose to allow 
Vertical Takeoff and Landing. The duct and 
rotors were designed to be 3D printed at the 
National Composites Centre in Bath using a 
MarkForged 3D printer.

Joe Bean
Team Bath Drones: Modelling and Control 
of a Tiltrotor UAV control

Supervisor:  Dr J  du Bois

An investigation into the flight dynamics 
and control of the Team Bath Drones 2019 
tiltrotor aircraft. Using Simulink, a dynamic 
simulation model was created using data 
from CFD, semi-empirical methods, and the 
literature. Controllers were then created for 
fixed wing and multirotor flight modes. The 
project concluded with the development of a 
transition controller and an investigation into 
transition flight control.

Team Bath Drones & Team Bath Drones Marine

James Male                                    IMEE
Novel control effector actuation systems for 
a UAV
Supervisor:  Dr P Iravani
Unmanned Aerial Vehicles (UAVs) will require 
more robust actuation methods as they 
move into the commercial sector. Hydraulic 
mechanisms provide a number of potential 
advantages over traditional electrical actuation 
methods, primarily robustness and high force 
capabilities. This project investigated the 
feasibility and development of a hydraulic 
mechanism for use in a UAV, specifically 
focussed on actuation of a tilt rotor mechanism. 
Specific focusses were on system design, 
light weighting opportunities and dynamics 
characterisation.

Arron Dunne - Rotor iteration     3D printed duct and rotor components
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Michael Morris                               IMEE
Team Bath Drones: Machine learning for 
aircraft control 

Supervisor:  Dr P Iravani

The aim of this project is to control a tilt rotor 
aircraft through its transition between vertical 
and horizontal flight using machine learning. A 
simulated aircraft is flown by a reinforcement 
learning agent. By Interacting with and 
exploring the simulation environment it learns 
positive and negative moves, over time a pair 
of neural networks are modified to predict how 
good a move will be and to make a new move 
based off this prediction.

Alex Upcott Gill
Tiltrotor Control & Modelling: An experimental 
investigation

Supervisor:  Dr J  du Bois

A small scale hover model a transitioning 
vertical take-off and landing unmanned aerial 
system is designed and constructed, and 
the hover control is studied in a laboratory 
using a controlled gust generator. The project 
identified how aircraft configuration affects 
hover control in gusts, and the wind operating 
limitations of an equivalent full scale aircraft. 

Michael Oliver
Experimental Investigation Into Tiltrotor 
Propulsion

Supervisor:  Dr C Sangan 
This project was an experimental investigation 
into tiltrotor propulsion for small scale 
Unmanned Aerial Systems, like as seen 
on the V-22 Osprey, but on a much smaller 
scale. The aim of this project was to gather 
data small propellers at varying incline angles, 
and use the research to develop Team Bath 
Drones’ 2019 Aircraft. A computational model 
was developed and experimental data was 
gathered in a wind tunnel.

Alex Upcott Gill - A Tilt Tricopter Drone responds 
to a wind gust

Sam Mason                                   IMEE
Vision systems for a humanitarian UAV 
Supervisor:  Dr A Evans
Many Template Matching techniques 
(identifying the location of an object/pattern 
within a query image) fail to operate on an 
object that undergoes complex deformation 
or partial occlusion from source to query 
image. However, a novel technique (Best 
Buddies Similarity) was recently proposed 
that is more robust in these situations. This 
project investigates how the technique 
may be adjusted to apply it to humanitarian 
situations where template matching may have 
previously failed to help.

Sam Mason
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Rocket Team

Tom Dolphin
Rocket Team: Development of a drag brake 
for a sounding rocket for active control

Supervisor:  Dr A Hillis 

Bath University Rocket team is the university’s 
newest competition team currently building an 
experimental sounding rocket for entry into 
the Spaceport America Cup 2019. This project 
sets the groundwork for future teams to gain 
more accurate apogees via actively controlled 
drag brakes. This involved physical design, 
electronics and a computational system.

Rupert Glover
Rocket team:  Optimising Fin Manufacture 
for Sounding Rocket

Supervisor:  Prof. R Butler

The fins of a sounding rocket are critical to the 
stability. This project takes an in depth look 
into predicting the aerodynamic and structural 
requirements of a composite fin, and has 
optimised the layup using non-standard ply 
angles to achieve a fin of 1.62mm thick.

Nathan Rhodes
Rocket Team: Feasibility study into the use 
of hybrid rocket engines in student built 
sounding rockets
Supervisor:  Prof. J Turner
A hybrid rocket engine is defined as a having 
one propellant stored in the solid phase and 
another stored in the liquid phase. This project 
investigated the feasibility of  BRT developing 
a hybrid rocket engine and focuses on the 
injector, combustion chamber, fuel grain, and 
nozzle. The result of the project was a paraffin 
wax and nitrous oxide hybrid rocket motor, 
with a peak thrust of 5 kN and a total impulse 
exceeding 40,000 N.s.

Louis Richardson-Browne           IMEE
Rocket team: Optimisation and testing of 
avionics system for sounding rocket flight 
Supervisor:  Dr S Pickering

This project was undertaken to support the 
University of Bath Rocket Team in preparation 
for the Spaceport America Cup this June. The 
first phase of the project was focussed on 
testing the avionics systems used on board 
the rocket to check they functioned correctly 
and to identify their limitations. The second 
phase was to redesign the avionics system to 
enable increased data collection and reduce 
the reliance on products bought in from the 
US.

Cameron Taylor
Feasibility study into an Oxidiser Feed 
System for a Student Researched and 
Developed Hybrid Rocket Engine
Supervisor:  Prof. J Turner
Bath University Rocket Team are looking to 
develop an Experimental Sounding Rocket 
which will carry a 4kg nanosatellite payload 
to 30,000ft. To achieve this, a new Student 
Researched and Developed propulsion 
system shall be devised to power the future 
launch vehicle. An investigation was done 
to determine the practicalities of an Oxidiser 
Feed System for the proposed Hybrid Rocket 
Engine configuration.

Nathan Rhodes - BRT 2019 Spaceport America 
Cup Rocket
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Mahmoud Abdelkhalek                IMEE
Blind Pad: helping visually impaired people 
to perceive graphical information 
Supervisor:  Dr A Mohammadi
Blind and visually impaired people heavily 
rely on their sense of touch and hearing to 
perceive their surroundings and understand 
available information. The Braille tactile 
writing system has vastly supported this, but 
currently lacks in helping its users understand 
advanced graphical and digital information. 
The Blind Pad addresses this weakness, as it 
is intended to not only help Blind and visually 
impaired people understand digital images 
and videos, but also help them to distinguish 
their physical surroundings.

Shahmeer Baloch - Experimental setup for PIV

Shahmeer Baloch
Velocimetry Measurements around a 
Cricket Ball
Supervisor:  Dr  J Scobie
An experimental technique using Particle 
Image Velocimetry (PIV) to study the effects of 
backspin and illustrate the flow visualisation at 
varying seam orientations in the open jet wind 
tunnel is proposed. The project further studies 
the effects of ball tampering by reproducing 
famous incidences from international Cricket. 
Experiments of this type have never been 
applied to cricket ball before and would 
represent the most advanced fluid dynamics 
insights into the sport.

Joel Bland
Cost estimating of Team Bath Racing 
Electric
Supervisor:  Prof.  L Newnes
A cost estimation for the 2019 Team Bath 
Racing Electric Formula Student vehicle. Cost 
estimation techniques were evaluated, before 
a bottom-up cost estimate was selected and 
developed to analyse the materials, labour, 
processes and manufacturing time necessary 
to manufacture the TBRe prototype vehicle. 
The cost model was independently evaluated 
and then implemented for the team producing 
an estimated manufacturing cost of £115,000. 

Tristram Broady
Adaptation of the Business Model Canvas 
to Circular Economy: An empirical 
investigation into the applicability of the 
proposed framework.
Supervisor:  Prof.  L Newnes
The research tests the proposition that an 
adapted Business Model Canvas (business 
model design tool) can be useful in facilitating 
the realisation of the potential value opportunity 
in adopting a Circular Economy strategy. An 
exploratory case-study will apply the original 
Business Model Canvas (Osterwalder and 
Pigneur, 2010) and the Circular Economy 
adapted framework (Lewandowski, 2016) to 
a single enterprise. A post-case review will 
reflect on the adapted framework’s ability to 
facilitate a Circular Economy strategy.

Kelvin Brenner
Characterisation of heat transfer using an 
ALM heat exchanger in an acoustic field 
Supervisor:  Mr  A Avent

The potential applications of thermoacoustics 
in the field of energy harvesting are exciting. 
Thermoacoustics relies on pressure waves 
generating strong temperature gradients. 
Optimisation of heat exchangers is a key part 
in the successful generation of a temperature 
gradient. The effect of surface roughness on 
heat transfer is yet to be explored and will be 
investigated by this project.

BEng Individual Projects
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Ric Cheung
CFD Modelling of the Internal Cooling of 
Cutting Tools
Supervisor:  Dr  A Shokrani
With the rising concern on the environmental 
impact of the cutting fluid usage, this project 
aims to investigate the potential of closed 
loop internal cooling system in cutting tool. 
Utilising CFD simulation, reduction up to 28% 
in the average tool tip temperature has been 
observed. It is believed the system could 
prolong the tool life and provide a fine surface 
finishing. Further studies are required in 
understanding the potential of replacing flood 
machining operation.

Ric Cheung - Experimental result of CFX simula-
tion. It is found that with the internal cooling chan-
nel design, the temperature of the tool could be 
reduced up to 28%.

Samuel Chung
Development of a Sticky Ball Making 
Machine
Supervisor:  Mr  A Avent
A London entrepreneur has started a 
business selling home-made energy balls 
snacks. In order to scale the business, he 
needs a machine for mass manufacture of 
the balls. Existing machines on the market for 
similar products are not suitable because of 
the stickiness and tough texture of the dough 
used to make the energy balls. This project 
investigates how these industrial machines 
can be adapted to work with his recipe.

Sarah Fletcher
Non-destructive mechanical characteri-
sation of bone cement
Supervisor:  Dr  S  Gheduzzi
This project focuses on identifying if there 
is a relationship between destructive and 
non-destructive methods of determining the 
Young’s modulus of bone cement. Samples 
of PMMA bone cement were tested using 
an impulse excitation rig and by three-point-
bending. Different characteristics affecting 
the material properties were also explored 
such as age and addition of antibiotics. 
These samples were tested in the same way 
and used to determine whether additional 
variables altered the relationship between the 
two methods. 

Sarah Fletcher - Testing the bone cement samples 
using the impulse excitation rig.

Mikolaj Hudemowicz                     IMEE
Evaluating the benefit of a novel automotive 
particulate reduction device on real world 
vehicle emissions 
Supervisor:  Dr C Bannister
The project investigates a novel particulate 
matter filter for diesel-engine exhaust 
aftertreatment system. The goal is to evaluate 
its potential for application in light-duty vehicles 
using results from a chassis dynamometer 
test. The efficiency model was created using 
data analysis software (MATLAB & AVL 
Cruise) and tested under European legislative 
driving cycles. The performance of the device 
is assessed with regard to Euro emission 
regulation and the overall reduction efficiency.
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Jed Johnson
How can we optimise for productivity and 
cost in metal 3D printing? 
Supervisor:  Dr  J Flynn
This investigation looks at optimising the 
selective laser melting, metal 3D printing 
process, to improve the productivity and 
reduce the cost through the orientation of the 
parts and the method of nesting within a build 
chamber. This involved using the software 
Autodesk Netfabb to simulate a virtual build 
chamber, followed by MATLAB to analyse 
multiple parts across multiple build platforms 
to understand the key variables and provide 
a framework to improve the productivity of the 
process.

Rowan Ibbeken
Surfaces using curved folds 
Supervisor:   Prof.  G  Mullineux

The project concerns the computational 
modelling of curved folds using Rhino CAD 
and Grasshopper Algorithmic modelling 
software. The project aims to create a method 
of modelling a special mathematical case of 
curved folding, with the ability to determine 
the required planar fold lines to create certain 
curved folds. The method is then developed to 
model more advanced folds and its limitations 
are assessed.

Jed Johnson - Trial nest of an optimised bracket, 
taken from Grabcad, orientated to increase the 
number that can fit into the build chamber with sup-
port structure attached.

Jonathan Kermode
Machine Learning and Health Monitoring 
for an Unmanned Aircraft
Supervisor:   Dr J du Bois

Using matlab to train a model to predict when 
a drone model is healthy or not. Comparing 
different models to see which is more effective. 
Reducing the complexity of the model to allow 
for predictions using limited computing power 
and sensors.

Rowan Ibbeken - Rhinoceros 3D render of multiple 
curved folds in sheet metal

Harry Mahon
Novel automotive catalyst formulations 
for low temperature vehicle emissions 
reduction 
Supervisor:  Dr  C  Bannister

A catalytic converter is responsible for the 
reduction of CO, NOx and hydrocarbon 
automotive engine emissions. With the aid of 
previous literature, the cold-start performance 
of five three-way catalytic converter 
compositions have been modelled. The 
performance of the 5 compositions have been 
compared and the most effective composition 
has been identified. Model limitations have 
also been discussed.
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Miguel Mendez Benitez
Comparing digitalisation between the 
manufacturing and construction industries
Supervisor:  Prof.  L Newnes
In its simplest form, digitalisation is the 
deployment of digital technologies to alter 
a business model, providing new revenue 
and value-adding opportunities (Gartner, 
2019). This project studies the adoption of 
digitalisation in both the manufacturing and 
construction industries. Through the use of 
industry expert interviews, and backed up 
by literature, the study identifies the barriers 
resulting in slow adoption of digitalisation 
in the construction sector. Furthermore, 
areas of effective implementation in the 
manufacturing industry have been identified, 
and key learnings have been extracted to be 
applied in construction projects, traditionally 
characterised by cost overruns and delays.

Niall Moore
Experimental demonstration of microparticle 
trapping using ultrasonic broadband 
frequencies
Supervisor:  Dr  C  Courtney

The aim of this study is to experimentally 
demonstrate microparticle trapping using 
ultrasonic broadband waves to improve 
trapping performance. This is done by setting 
up a standing (sinusoidal) pressure wave 
within a capillary tube and superimposing 
higher frequency harmonic waves to achieve 
a square pressure wave distribution. The 
standing wave will exert an acoustic force on 
the particle trapping it at the central pressure 
antinode.

Niall Moore - Model of the force distribution used to 
trap the microparticle

Amirrul Pg Kasmirhan
Wave Energy Converter power increase 
through adaptive control 
Supervisor:  Dr  A Hillis

Waves contain a vast amount of energy, 
yet it is difficult to harness them. A concept 
called WaveSub operates by capturing the 
waves orbital movement using a float and a 
power take-off system to control its motion. 
The technical challenge is to harness the 
waves energy effectively. Hence, this project 
focuses on developing an adaptive control 
system to the WaveSub, using a model 
reference adaptive control with an adaptive 
PID controller.

Amirrul Pg Kasmirhan - Illustration of a full-scale WaveSub concept made by Marine Power Systems
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Joseph Pillinger
Patella Fixation study 
Supervisor:  Prof.  A  Miles
Transverse, displaced fractures of the patella 
are commonly surgically treated with tension 
band wiring. This study aims to adequately 
demonstrate the potential of alternative 
hardware orientations with this technique 
in reducing post surgical complications and 
re-operation rates to prompt changes to the 
current tension band fixation method.

Will Shepherdson
Construction & demolition waste 
management: the environmental impact of 
transportation distance 
Supervisor:  Prof.  L Newnes
The aim of this project is to create a proof of 
concept empirical model which can assist in 
assessing the environmental impact transport 
distance has on recycling construction waste. 
The project seeks to define the boundaries & 
rules for analysing the impact of transportation, 
using case study data to test and demonstrate 
the context of the model. Critical points for the 
chosen materials will also be found, to show 
when the waste hierarchy becomes invalid.

Joao Ribeiro
Internet-of-Things (IoT) enabled products 
and how they impact the environment
Supervisor:  Dr  E  Dekoninck
The implementation of Internet-of-Things 
(IoT) enabled products is largely increasing 
across all industries. These enter the market 
as a way of making environmental savings; 
however, when you take into account that 
these devices use internet (which non-smart 
devices don’t) energy consumption can in fact 
be driven up.

This project aims at assessing wether IoT 
enabled products can in fact reduce the 
overall environmental impact and analysing 
the consequent changes in the user behaviour 
through the use of a smart lighting feasibility 
study.

Oscar Rovira-Montenegro            IMEE
Outfit Recomendation Engine 
Supervisor:  Dr R Wortham

This project has the aim of using machine 
learning to create automatic outfit compositions 
from a male’s closet that follow the desired 
user style and are constrained to the physical 
user’s features. A dataset with thousands 
of garments from models of top clothing 
brands has been collected as well as their 
combination with other garments. This data 
is then processed with different algorithms to 
analyze for style and suggest, from the user’s 
closet, the most suitable clothing combination

Vanessa Tan
Investigating joint-less manipulators for 
robotic surgery
Supervisor:  Dr  N Bailey
Jointless manipulators can offer a cheaper 
and less contamination-prone alternative to 
conventional surgical end-effectors. Instead 
of mechanical joints, they incorporate 
flexible structures that transmit force 
through elastic deformation (flexures). A 
jointless gripper design was investigated 
by modelling a combined flexure/rigid-body 
system undergoing large deflections. Its 
nonlinear force-displacement behaviour was 
predicted numerically in a MATLAB model. 
The model’s validity was then assessed by 
comparing theoretical predictions against 
the experimental results which observed a 
prototype’s deflection behaviour.

Jacob Smith
Understanding the effect of pore structure 
on piezoelectric properties for SONAR and 
energy harvesting applications 
Supervisor:  Dr  J Roscow
Piezoelectric materials transform mechanical 
stress into electrical energy enabling self-
powering of devices. Introducing highly 
aligned porosity into piezoceramics by 
freeze casting has been found to increase 
performance in one configuration, but worsen 
it in another. This experimental study aims to 
investigate the influence of microstructural 
properties on this latter configuration, and 
how the processing can be altered to improve 
performance



Prizes

95

Group Prizes 2017 - 2018

Best Individual Performance in a Group Business and 
Design Project

Leen Jabban

Joseph Black Prize 2017 - 18

Accenture Group Prize 2017 - 18

Best Group Project 2017 - 18

TBRe 19 - Chassis Team
George Bridgewater

Oliver Hopkinson
Íñigo Monreal

Ignacio Montero
Valerio Pellicciari

IDE 3 - Micro Automonous Underwater Glider
Mario Colavita - Business Manager

Tom Hemingway
Charlotte Juteau - Project Manager

Dan Rowe
Jamie Taylor
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Individual Prizes 2018

RAeS 
Best Aerospace Engineering Student

The Thornton Memorial Prize 
Best Materials and Bioengineering Group 
Student

Temitayo Odanye

The McMurtry Automotive 
Outstanding contribution to the development 
of low drag, high downforce aerodynamics

Henry Fidler

McMurtry Automotive Prize 
Outstanding use of composites and innovative 
design

Martins Zalmans

Glen Atherton

Institution of Mechanical Engineers 
The Institution Project Award 

Alexander Brown

Institution of Mechanical Engineers 
The Frederic Barnes Waldron Best Student 
Award 

Sebastian Habgood

The IET 
Best Student in Manufacturing Engineering

Tessa Moxley

HMGCC Design Prize
Best Specialist Design Project

Matthew Viney

Frazer-Nash Consultancy Prize
Best Research Project in Aerospace

Harriet Gamble

Frank Wallace Memorial Prize 
Top BEng Student

Hayley Kennard

Dean’s Prize
Best Automotive Engineering Student

Ryan Oldam

Geoff Herrington Innovation Medal

Department of Mechanical Engineering 
Final Year Project  Poster Prize

1st Freddy Hoang Nguyen
2nd Jack Woods
3rd Anton Flodstroem

Department of Mechanical Engineering
Top Formula Student Final Year Project

Angus Wilkie

Crown  Europe Prize
Best Student in Innovation and Engineering

Nia Simpson

Armourers & Brasiers’ 
Best Materials Group Project

Jordan Bullen

Santheep Sritharan
Benjamin Thorn
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