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Foreword

Welcome to the 2012 Design and Project Ex-
hibition and the Joseph Black Lecture given by 
Professor Jeremy Watson FREng FRSA, Di-
rector: Global Research, Arup and Chief Scien-
tific Adviser: Department for Communities and 
Local Government.

This booklet contains details of the 17 Group 
Design and Business projects, including 4 Aer-
ospace projects undertaken by 3rd year stu-
dents and the 156 engineering projects taken 
by 4th year students. Details of all projects are 
included on the Department’s website at https://
wiki.bath.ac.uk/display/MechEngDesignExhibi-
tion/Home. 

One of the aspects of the course that we take 
very seriously is our links with industry; it was 
also this aspect that factored greatly when we 
were awarded the Sunday Times University of 
the Year 2012. These links manifest themselves 
in a number of ways; for instance, through the 
strong input from our various industrial advisory 
boards, as well as the large amount of research 
undertaken in conjunction with industry (See 
http://www.bath.ac.uk/mech-eng/research). In 
addition, we have a thriving industrial place-
ment programme, where students spend a 
year working in industry. Currently, in Mechani-
cal Engineering alone, there are 93 students on 
placement with 191 students in total across the 
Faculty of Engineering and Design.

Another aspect is that we are prepared to ex-
pose our students to assessment by engineers 
from industry as part of the Group Design and 
Business Project. This is executed on the day 
after the Design and Project Exhibition, where 
pairs of experienced engineers examine the 
students’ work. This activity has, for over a 
quarter of a century, been sponsored by the 
Smallpeice Trust, a very successful education-
al charity that promotes engineering and STEM 
subjects to school children of all ages. Small-
peice has decided to focus its activities on this 
age range in future and is ending its sponsor-
ship with us. The Department would like to take 

this opportunity to formally thank the Smallpei-
ce Trust and its trustees for the long term sup-
port given to this unique activity.

We are delighted, however, to announce that 
we will now be collaborating with a new spon-
sor for this important activity – the TTP group in 
Cambridge. The TTP is one of the outstanding 
high-tech companies that have emerged from 
the ‘Silicon fen’ in the world-renowned Cam-
bridge Science Park. The TTP group, which 
employs around 400 people, is now based in 
a number of bespoke and specialist buildings 
in Melbourn, Hertfordshire, where they design 
and develop a range of high-tech devices and 
machines.

It is clear that issues associated with sustain-
ability will crucially influence engineering in the 
coming years.  This influence emerges from 
concerns over climate change, commodity pric-
es, burgeoning world populations and critical 
shortages, which manifest themselves in a va-
riety of ways: predominantly legislation, prices 
and public opinion. These are issues that pro-
fessional engineers will have to factor into their 
work and ways of thinking in the future.  

Our keynote speaker, Professor Jeremy Wat-
son is both Global Research Director of the 
world-renowned engineering company Arup 
and Chief Scientific Adviser to the Department 
for Communities and Local Government.  As 
such he is uniquely placed to comment on both 
the policy and execution side of sustainability.  
I am delighted to welcome Jeremy Watson to 
give his address “Engineering Sustainability: 
the role of Design and Engineering in Sustain-
able Innovation.”

Professor Steve Culley
On behalf of the Design 
Team
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‘Engineering Sustainability: the role of Design and Engineering in 
Sustainable Innovation’

Professor Jeremy Watson
FREng FRSA MSc DPhil CEng FIET FICE 

Global  Research Director for Arup
 Chief Scientific  Adviser to the Department of Communities 

and Local Government

Jeremy Watson is Arup’s Global Research Director, responsible for Group research strategy. Inde-
pendently, he holds the position of Chief Scientific Adviser to the Department of Communities and 
Local Government. Jeremy has wide professional experience as a design engineering practitioner 
as well as in research and technical directorship roles in industry and academe. He maintains 
close links with universities, and is a professor at UCL, Southampton and Sussex, and is a Council 
member of EPSRC. Jeremy practised as an electronics and control engineer for 20 years before 
becoming Technology Director for BOC Edwards, where one of his R&D teams won a Queen’s 
award for Innovation.

Innovation is now a central interest, and Prof Watson sees great opportunities in the built environ-
ment sector, driven by government interventions including the Energy and Climate Change Acts 
which will lead respectively to the first Green Deals later in 2012, and 80% reductions in green 
house gas emissions by 2050. Jeremy’s current research interests span renewable energy, con-
trol for energy efficiency and low energy buildings. He is also involved in sponsoring cross-domain 
research, including how design, technology, engineering and policy can influence human behav-
iour, including energy consumption.

Arup is a multidisciplinary design, engineering and management consultancy. It firmly believes in 
the value of longer term investments in research, innovation, and capability development. Arup 
operates under a trust, and not as a public company; this serves the interests of past and present 
employees, the latter comprising around 10,000 worldwide operating out of 90 offices.

The founder Sir Ove Arup was driven by a belief in benefiting society and delivering the best 
quality of work. This continues, with signature projects including the Channel Tunnel Rail Link, 
Heathrow T5, and the Beijing Olympic stadia.

2012 Joseph Black Lecture
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‘Engineering Sustainability: the Role of Design and 
Engineering in 

Sustainable Innovation’

Humankind faces some stark choices. Wherever we live in the world, from developed 
to developing countries, mankind strives for improved quality of life. This has become 
synonymous with growth based on ever increasing energy and resource consumption. 
Both Engineering disciplines and the Social Sciences are challenged with finding ways 
to maintain the ‘expectation trajectory’ while assuring a sustainable future.

Since before the UK’s industrial revolution, engineering has played a central role in im-
proving quality of life, but until the ‘60s its practitioners were largely oblivious of environ-
mental impact or limited natural resources. A first response to the recognition of these 
effects was to improve ‘business as usual’, creating designs and production processes 
with lower impact. It is now becoming clear that this is not enough, and engineers need 
to be designing for sustainable outcomes at a global level. Two creative behaviours will 
contribute to this – pervasive innovation, and holistic design and systems engineering.

The lecture explores, using design examples from the Built Environment and Consumer 
sectors, how we have got to where we are, and will present ideas for sustainability ena-
bled by Design, Science, and Engineering, plus some alternatives to traditional growth.

Where have we come from?
After millennia of agrarian existence with motive power derived almost exclusively from 
chemical energy conversion in the muscles of man and beasts, the growth of engineer-
ing capability and the developing understanding of applied physics heralded the indus-
trial age in the mid-eighteenth century. Industrialisation led to new freedoms: of time, 
income sufficient to afford luxuries, and the expectation of monotonic improvements in 
standards of living. Now, national economic health has become inextricably intertwined 
with growth in consumption of materials and energy. Moreover, not only is population 
continuing to increase, with the 9 billionth person expected to be born around 2050, but 
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also the populations of ‘developing’ countries not unreasonably expect western-style 
living. The corollaries of this are resource (materials, food, water) shortages, and envi-
ronmental disturbances. While the media focuses on climate change, shorter term influ-
ences, e.g. extreme weather, are likely to affect each of us personally in our lifetimes. 
Over 20,000 people in Europe (900 in the UK) died as a direct result of the 2003 heat 
wave, and flooded homes are often in the news. HM Government is therefore paying 
particular attention to adaptation strategies in the Climate Change Risk Assessment. De-
pletion of raw materials also provides its own challenges; mankind is using (to name but 
a few) platinum, indium and tantalum at an unprecedented rate. All flat screen devices 
use indium as a transparent electrode material.

It is interesting to note from the Keeling curve of atmospheric CO2 concentration versus 
time, that average annual figures have risen monotonically since the beginning of indus-
trialisation in the 1750s. A few other key facts are notable; that contribution from the built 
environment, aviation and IT are 45%, 3% and 3% respectively. The UK’s contribution 
to global greenhouse gas emissions is 2% – 3%, not counting carbon ‘exported’ through 
offshore manufacturing.

So why address unsustainable living? Most of us want a future for our children and grand 
children which is at least as good as ours. This might be achievable through a combina-
tion of interventions based around engineering for sustainability, plus new models for 
economic health, which may include lease and serve rather than consume and discard. 
On the way to these ideal goals, innovation will give rise to many business opportunities. 
Societal drivers may motivate this change; the development of a refined sense of per-
sonal social responsibility combined with technological solutions which make sustain-
able lifestyles achievable.

Tools for change will be required and many of these are already available. Innovation 
processes are now better understood and can be trained and nurtured. Holistic thinking 
is standard in complex product design (e.g. aerospace and automotive), and the amal-
gamation of Design with Engineering disciplines allows seamless realisation of form with 
function. Systems approaches can also assist with recognition and exploitation of the 
synergies which exist between component parts, particularly in infrastructure.

Looking in more depth at Innovation, it’s clearly more than invention, and may be char-
acterised by the ‘concept to commercialisation’ pathway. Innovation often involves dis-
ruption of current practices and leads to step-change outcomes. It comes in different 
flavours, instances of which are ‘push’, ‘pull’, ‘platform’ and ‘supply chain’ innovation.

Traditionally, ‘push’ innovation describes the serendipitous emergence of new ideas 
from research. Markets may not exist at the point of discovery, so the chance of success 
is low. However, for those ideas which are successful, impact and value can be immense 
after market need has been created. The laser is a good example, where nearly 50 years 
had to elapse before widespread adoption took place in markets which would have been 
hard to envisage at the time of invention.
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‘Pull’ innovation is much more commonplace and carries less risk. It relates to satisfying 
known market needs, and can be typified by BluRay as a follow-on to DVD technology; 
the driver in this case being High Definition video standards.

‘Platform Innovation’ relies on ‘Pull’, but exploits the multiple value opportunities as-
sociated with an enabling technology or a standard. This is often offered as a service 
proposition as in the case of Apple devices and iTunes, or Kindle and Amazon books.

Finally, supply-chain innovation may fall into either push or pull categories; the key fea-
ture is that it takes place concurrently in a well-established and collaborative supply 
chain. The semiconductor, automotive and aerospace industries typify this innovation 
environment. An example might be the evolution of electric vehicles, requiring co-inno-
vation in car bodies (low weight), energy storage (batteries), control software and drive 
trains. A characteristic of sectors innovating in this way is the use of shared roadmaps 
and strategic research agendas.

Government plays an important role in stimulating innovation. The Research Councils 
and the Technology Strategy Board together offer a range of funding interventions which 
span Technology Readiness Levels. One of the most promising which seeks to point 
procurement by government departments in the direction of SMEs, is strategic procure-
ment, or SBRI. This can fund 100% of research and demonstration costs.

Sustainable Engineering
This is about creating new solutions which satisfy existing market needs; it typically 
involves incremental approaches, is bottom-up and is often concerned with improved 
rather than new functionality.

The presentation gives examples of:
• Low energy lighting which has transitioned from incandescent (Swan, Edi son  
 in 1870s) through tubular fluorescent to compact fluorescent (CFL) to LED.  
 This trajectory has seen an energy reduction of 90% and lifetime extension of  
 50x. Progress continues with higher luminosity and lower manufacturing cost
• Hybrid cars combining an internal combustion engine with an electric motor/ 
 generator to optimise the efficiency of the engine through short-term energy  
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 storage in a battery
• Condensing boilers for domestic space and water heating. These extract more  
 of the waste flue heat than conventional units, by condensing the water vapour  
 from combustion
• Winglets fitted to the tips of aircraft wings which reduce vortex creation and the  
 drag and energy loss which arises from this.

For the build environment sector, the key areas for improvement are in passive and 
active materials (e.g. thermal insulation and storage). Energy management, from con-
trols to energy conversion, is a further area where deployment can yield good value 
for money. The role of Design and Architecture is vital in any top-down approach, both 
through design for better physical outcomes, and in influencing the behaviours of users 
and occupants.

As an example of keynote sustainable architecture and engineering design, I cite the 
Water Cube Aquatic Centre (Beijing Olympics, 2008). In 2003, the Water Cube design 
was selected via an international competition. It was designed and built by a consortium 
comprising PTW Architects, Arup, CSCEC and CCDI.

Using a steel space frame, it is the world’s largest Ethylene Tetrafluoroethylene (EFTE) 
clad structure using more than 100,000 m² of pillows each with skin thickness of 0.2 mm. 
ETFE cladding lets more light and heat in than traditional glass, resulting in a 30% de-
crease in energy consumption. A Weaire–Phelan structure forms the basis of the outer 
walls. This is derived from a cross-section through a natural formation of soap bubbles. 
The Water Cube's cladding comprises 4,000 bubbles up to 9 metres across; seven sizes 
are used in the roof and 15 in the walls. Arup engineers ran genetic programming codes 
to establish the variable beam sizing required in the W-P structure; simulations using 
uniform beams having demonstrated an unsuitable rigidity/weight ratio.

There are some real, but surmountable, challenges in Sustainable Engineering. Cost is 
central; how to get better performance without premium pricing and with rapid payback. 
This suggests a need for mass markets which support economies of scale, in turn point-
ing to the importance of long rather than short-term thinking, and collaboration down 
supply chains to agree performance aiming points and the standardised solutions to 
achieve them.

In many cases, particularly in the Built Environment sector, academic research and in-
dustrial R&D has yielded workable technologies but these are not necessarily commer-
cially available nor considered in a systems design context. Installer skills are a further 
challenge as physical interventions are complex and may cross discipline boundaries, 
especially where existing buildings are being refitted for improved energy performance. 
Again systems thinking is a key approach.
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Engineering Sustainability
Another way of looking at the Design and Engineering challenge is not just to incremen-
tally improve existing approaches, but to look at things a different way, Top-down, holistic 
thinking identifies synergies – opportunities for improving the performance of the whole 
– and conflicts – to be seen in time to allow the system to be optimised.

In the built environment, perhaps the smallest system it is sensible to envisage is a 
domestic dwelling. Here, the goal for system optimisation may be ‘zero carbon’ in op-
eration, requiring a combination of interventions including passive heat management 
(insulation and storage), low energy lighting and some (thermal or electric) renewable 
energy conversion. However, as operational carbon footprints shrink, so the proportion 
which ‘embodied’ carbon (that associated with materials preparation, logistics and con-
struction) makes up tends to increase. We will see progressively more focus on this as 
climate change imperatives and (manufacturing and logistical) energy costs increase.

An often cited example of a ‘zero energy’ development is BedZed, south of London. 
Built in the early 2000’s, it was designed to support a more sustainable lifestyle. The 
project was led by the Peabody Trust in partnership with Bill Dunster Architects, Ellis & 
Moore Consulting Engineers, BioRegional, Arup and the cost consultants Gardiner and 
Theobald. It comprises 82 homes, and 1,405 square metres of work space. BedZed was 
an early example of top-down design incorporating passive and active energy meas-
ures, including photovoltaics, solar thermal and biomass district heating technologies.

Ecocities have received mixed press since the much-delayed Dongtan project (north 
east of Shanghai). Planning and other hitches prevented this from being built on sched-
ule; nevertheless a methodology of holistic, top-down planning of land use and infra-
structure systems was established, which created a valuable knowledge legacy. This 
methodology has now been employed in other projects including Huzhou. Some of the 
key concepts centre on infrastructure synergies involving energy, water, waste, commu-
nications and transport, others on integrated resource modelling which predicts environ-
mental footprints according to land use layouts.

Business and social infrastructures are required to catalyse finance for demonstrator 
buildings and districts, and to support knowledge creation and dissemination. The Insti-
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tute for Sustainability is an example organisation which arose from the need to de-risk 
green investment by capturing learning from new and retrofitted ecocity developments. 
Headquartered in London, the IfS currently administers funds from the Technology Strat-
egy Board in together with the European Regional Development fund, to capture learn-
ing from the retrofitting of homes at scale. IfS has a sister organisation based at Tongji 
University, Shanghai.

Opportunities for engineering sustainable outcomes are broad, spanning retrofitting 
homes, infrastructure – road, rail, energy, water, ICT - and transport. All of these touch 
upon lifestyles, behaviours and the economy.

In the built environment, retrofit really is the ‘elephant in the room’. The Climate Change 
Act commits HMG to an 80% reduction in carbon emissions by 2050; however 45% of all 
present carbon emissions come from existing buildings, with 27% from homes. Around 
80% of existing buildings will still be here in 2050. This leads to the extraordinary conclu-
sion that 1600 of the UK’s 22m homes need to be retrofitted each day before 2050. The 
cost of achieving an 80% carbon reduction in typical existing dwellings currently ranges 
from £10k to £50k, implying that the nation might need to invest between £220bn and 
£1tn within the 38 year period.

 

HM Government is taking infrastructure refurbishment and new-build very seriously. In 
2010 HM Treasury launched the Infrastructure UK programme, which seeks to reduce 
the cost and risk associated with infrastructure while taking account of opportunities and 
risks arising from interdependencies of co-located assets. A systems view of multiple 
infrastructures can reveal multiple opportunities and risks.

Vehicle-to-grid connection of electric cars describes a mode whereby the vehicle battery 
can both import (charge) and export power to the electricity network. If these modes are 
under the control of the generating/supply company, then the load on the electrical grid 
can be balanced, and shortfalls of power (due for example to the intermittency of wind 
generation) can be mitigated. Studies in the US show that if only 10% of the private 
cars were electric and wired bi-directionally, the available instantaneous power resource 
would be several times that of the existing power station fleet. In other words, a modest 
take-up of vehicle-to-grid cars could avoid the need to build generating cover for off-
shore wind, or ‘spinning reserve’ for instantaneous peak-lopping.
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Finally, behaviour – the way we react to the design and engineering of products, build-
ings and cities – is crucial to engineering for sustainable outcomes. For example, the 
way people use buildings can be as strong an influence on their energy consumption as 
architecture, and many factors influence behaviour. It is commonly believed that simple 
information on energy consumption will inevitably reduce it, yet trials show both perverse 
and rebound behaviours. Perverse behaviour is typified by turning up a thermostat when 
informed that each degree of decrease saves £100 per year, the reasoning being that 
“an extra £100 is cheap for the extra comfort I can get”. Rebound behaviour is more 
obvious – if we install low energy lighting, we are more likely to leave it on, thinking 
the cost so low as to be negligible. A more subtle understanding and more evolved 
approaches, involving integration with design and engineering, are needed to achieve 
behaviour change.

Lighting provides a good example of how fashion and good design can support consum-
er demand, despite higher capital cost. Philips pioneered LED lighting and designed it 
into attractive fittings. Design elegance and a trusted brand name provides the incentive 
to buy, while operationally the system delivers a 90% saving over conventional incan-
descent bulbs, and perhaps 50% over CFL units.

So in summary, engineering for sustainability is a multidisciplinary systems endeavour, 
requiring an understanding of behaviour, economics and business, design, engineering 
and operation, all from a holistic viewpoint.

We need new models for a healthy economy, not predicated on resource consumption, 
perhaps involving servitisation of what we currently view as capital purchases, the re-
location of highly-automated manufacturing close to the points of consumption and an 
evolved sense of ‘Personal Social Responsibility’.
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MEng Group Design
and

Business Projects

The Group Design and Business Project Activity is a major part of the 4 year semes-
ter based MEng Course.  It is Full time in Semester 2 of year 3 and counts for 20% of 
the final degree classification. The projects cover Aerospace, Formula student and an 
incredibly diverse range of mechanical and manufacturing projects. Many arise from 
industry and some are undertaken in industry. The project has an integrated business 
element which aims to show how the engineering function fits into the wider business 
environment and include the creation of a business plan. There is an associated Design 
and Project Exhibition.
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Design Brief

Mech Assemble Solutions Ltd have been ap-
proached by Johnson Matthey Fuel Cells, a 
world leader in the production of catalysed 
components for fuel cells, as they have the need 
to improve their method of producing proton 
exchange fuel cells. They require an assembly 
designed to build the Membrane Electrode As-
semblies (MEAs) for the fuel cells with greater 
speed and precision.

Specification

•	 Increase production from 500 a month to 
30,000 a month.

•	 Produce MEAs to a tolerance of ±0.5mm
•	 Minimum 3 year lifecycle

Key Features

•	 Precision technology integration
•	 High precision alignment of materials
•	 Controlled handling of expensive and dif-

ficult	materials
•	 Automated	film	cutting
•	 Precision acid dosing
•	 Controlled pressing
•	 High levels of safety

Achievements

The team has come up with a rotary based de-
sign combining parallel operating processes to 
achieve a production rate of less than 18 sec-
onds per MEA. The unique design allows for 
easy use, by a single unskilled operator who 
can control all the necessary processes while 
manually loading and unloading the machine.

The design itself sees Johnson Matthey’s costs 
lowered by approximately £1,350,000 over the 
three years of operation, including a reduction 
of waste materials from £132,000 a year to 
£34,000 a year.

http://www.matthey.com/whatwedo/prod-
uctsandtechnologies/fuel_cell_technology

Project Team 

Chris Bolus (PM)
Nick Bridge
Nicholas Camp
Boris D’Arcy (BM)
Rolando Figueiredo
Nianlong Zuo

Supervisors

Steve Culley
Irene Turner

Fuel Cell
Fabrication Assembly
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Brief 

To provide Invensys Rail with a new, inno-
vative in-bearer point machine. The design 
should consider novel methods for its main 
functions and enable the company to keep pace 
with competition.

Safety,	reliability	and	efficiency	are	of	key	im-
portance to Invensys Rail’s customers.

Specification/Key Issues

•	 In-bearer design to enable machine tamp-
ing

•	 Actuation force of 10kN
•	 Locking force of 35kN
•	 Safe locking and detection of switch rails
•	 A system that is quick and simple to main-

tain 
•	 Manual operation feature
•	 Fully functional within a temperature 

range of  -40oC to 40oC 
•	 IP67 rated protection

Achievements

•	 Whole system located within the space of 
a railway bearer

•	 Inter-Point generates 10kN from a singu-
lar in-bearer system offering unparalleled 
force density and capability

•	 Unique sectional casing aides simple and 
fast assembly in and out of tunnels

•	 Modular system with market-leading 
maintenance times

•	 Interchangeable actuation system for cus-
tomer preference 

Supervisors:

Prof Chris McMahon
Prof John Taylor

Team Members

Alexandra Boudier
Anthony Howarth
Austin Nwaukoni
Edward Gallagher
Luca Fraser
Tim La Fontaine
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Parker Hannifin

Lead-Time Reduction Project

Design Brief:

As part of a lead-time reduction exercise, the 
team were to undertake feasibility and techni-
cal studies into a range of highlighted areas.

Specification:

Overall targets for the lead-time reduction 
exercise were very aggressive. This project 
would take steps towards these aims by mini-
mising waste and targeting bottlenecks for im-
provement. Each proposal would require an ac-
companying business case to validate the cost 
effectiveness of the solution.

Achievements:

We	developed	solutions	to	3	of	the	identified	
problems:

1. Circlip assembly - A modular machine de-
sign that accommodates 85% of the build 
volume with a cycle time of <4seconds 
and a changeover time of <30 seconds be-
tween batches.

2. Component hardening - Using integrated 
laser hardening technologies, resulting in 
a 5 day lead time reduction with no distor-
tion to components.

3. Loctite adhesive usage - Two solutions 
provided for the removal of Loctite. Reali-
sation	of	one-piece	material	flow	through	
assembly and testing

Team Members:
Jack Barclay
Benji Miles

George Moros
Chunxiao (TT) Wang

Dave Hall
Joe Gross

Supervisors:
Dr. A.J. Hillis

Prof. R.K. Aggarwal

Sponsors:
Parker	Hannifin

Hydraulic Cartridge Systems Europe
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Fencing Machine Project

With the design fully priced and detailed in 
technical drawings, the Total Fencer is ready 
to be prototyped and tested, before being 
brought to market.

Design Brief

Cornish Farmer David Carbis designed a pro-
totype machine to assist with the agricultural 
fencing process. The aim of this project was to 
fully develop his prototype to a market ready 
product.

Incorporated into Total Fencer design is a 
unique post storage and selection system, 
clearly differentiating it from other products 
on the market.

‘The Total Fencer can save customers £150 
per 500m of fence line through reduced labour 
costs.’

Product Specification

•	 Performs post insertion and wire dispens-
ing 

•	 Compatible with all common tractor front 
loader mounting types

•	 Suitable for use with all main agricultural 
fence types (high tensile, electric, bound-
ary fences etc.)

•	 Fully operable from within the tractor cab

Design Achievements

The focus of the design process was to make 
the product simple to manufacture, reliable and 
easy to maintain. Cost minimisation and life-
time extension up to 10 years were achieved.

Business Facts

In year 2, Future Farming aims to diversify the 
product range and in year 3, expand the cus-
tomer base to Europe.
Future Farming requires an initial loan of 
£100k, aims to break even in year 3 and have a 
closing balance in year 5 of £2m.

Engineering Team

Stuart Whitehouse (Project Manager), Ian Mc-
Diarmid (Business Manager), Sean O’Connor, 
Adam	Nichols,	Amir	Tadi	Sharifi,	Jack	Whit-
field

Project Supervisors

Rod Valentine
Graham Outram
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 Urban Mining Machine

Design Brief

Design a system to mechanically recover valu-
able materials from electronic waste. This must 
be achieved on a smaller scale than currently 
possible.

Specification

•	 2 tonne per hour throughput
•	 Ability to process all IT and telecoms 

equipment
•	 Legislative compliance; WEEE directive 

in particular
•	 Target price of £150,000

Achievements

Mechanical separation of following materials 
achieved:

•	 Ferrous metal mixture
•	 Individual non-ferrous metals; Gold, 

Copper, Aluminium etc
•	 Plastics mixture 
•	 Re-usable components; motors etc
•	 Hazardous materials; batteries etc

Processing time of 30-50 minutes
Power consumption < 100 kW
4 operators required

Group members: 

Sunny Shah (PM)
Efstathios Tsilenis (BM)
Andrew Board
Michael Ensor
Aliff Aziz

Supervisors: 

Mr. Jeffrey Barrie 
Prof. Patrick Keogh
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Turbocharger Test Stand

Design Brief

Turbocharging is an effective method of in-
creasing engine performance, which allows 
large, naturally aspirated engines to be replaced 
by smaller, turbocharged engines of a similar 
or better power and torque output whilst reduc-
ing throttling losses and thus fuel consumption. 
Hence, turbocharging internal combustion en-
gines	 has	 become	 a	 quick,	 cost-efficient	way	
of meeting stringent new emissions-reduction 
legislation. Companies are interested in real-
istic engine condition simulations for more 
accurate data and performance analysis to de-
velop turbocharger prototypes before they hit 
the market.

The aim of this project was to develop a Tur-
bocharger Test Stand that met the needs and 
specifications	 of	 the	 market	 and	 was	 able	 to	
deliver accurate performance data in the form 
of turbine and compressor maps.

Specification

Air Mass Flow: 0.05 – 1.2 kg/s
Exhaust gas temperature range:
20°C to 1100°C
Pressure range: 1 to 10 bar
Pulsation frequency: 14 to 700 Hz
Ambient air temperature to the compressor: 
20°C to 45°C

Supervisors

Dr. C. J. Brace
Dr. F. Osman 

Achievements

The team used the skills of its individual mem-
bers to carry out feasibility studies on various 
subsystems of the test stand. The feasibility 
identified	viable	options	and	after	 several	de-
sign phases, the team embodied a novel design.

The main product differentiator for this test 
stand was the development of an innovative 
pulsation device that mimics a large range of 
gas pulsation frequencies, normally caused by 
engine exhaust valves. By replacing the engine 
with a combustion chamber unit and pulsation 
device,	 the	 team	 has	 created	 a	 cost-efficient	
solution to achieving performance tests and 
simulations for engines in the range of 500cc 
to	8	litre	engines	in	a	variety	of	configurations.

The use of specialised instrumentation al-
lows highly accurate measurements of input 
and output data. Variable inputs are controlled 
automatically with the use of a separately de-
signed control system.

Team Members

Nikita Zdanov (Project Manager)
William Butler (Business Manager)
Hamish Pitkeathly
Adam Nash
Marios Patinios
Andrew Beaumont
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Supervisors: Dr Pejman Iravani, Dr Chris Bannister

Team Members: Matt Wood, Ed Wood, Zi Ye, Chris Day, Adam Wassall, Tomasz Crabbs

To design and develop Dyson’s next com-
mercially viable autonomous product. It 
should elevate the user away from unde-
sirable tasks, enhance task efficiency and 
increase customer satisfaction by reduc-
ing their frustration. The product should be 
designed with three basic traits in mind:

•	 Different 
•	 Better
•	 Human 
The product should be market ready in 8 
years.

Mowing Mechanism
3x 1kw Motors, 7000rpm, 0.5m Cut Width, 
Triple Tiered Mulching Blades, height ad-
justment 15-90mm
Aerating Mechanism
 5x Rollers, 45mm L 5mm D Spikes, 435 
Holes/sqm. Automatic Engage/Disen-
gage.
Feed Mechanism
7kg Capacity, Spread Width 0.75m, 35g/
sqm Distribution, impeller speed 210rpm.
Navigation System
Colour Stereo Vision, Ultrasonic scanner, 
Compass, Tilt Sensor, optical encoder.
Drive Mechanism
2x Electric Motors, Belt Drive, Differential 
Control.

The concept designed is a Robotic Lawn 
Maintenance Device (RLMD). The device 
is capable of autonomously performing 
a series of laborious tasks associated 
with lawn maintenance. After plenty of 
research into gardening, grass and lawn 
care the core functions required to create 
a thicker, greener and healthier lawn were 
determined to be Aerating, Mowing and 
Feeding/Seeding. The device navigates 
using a  vision system that is also capable 
of determining lawn health. A Home Base 
is used to replenish Seed/Feed supplies 
and recharge the batteries.  

Design Brief

Product Description

Specifications

Concept Drawings

DYSON’S
NEXT 
ROBOTIC 
PRODUCT
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Designing the 
successor of…

Equator 300
Design Brief

Equator 300 is a versatile gauging system by 
Renishaw, using parallel kinematics and able 
to switch rapidly between checking different 
parts. 

Following the successful release of the Equator 
300, many companies expressed an interested 
for a similar system with more volumetric 
capacity. The development of such a system 
forms the basis of this project.

Specification

The new Equator was to maintain the USPs 
of the original, employing the same gauging 
mechanism in an enlarged platform. Renishaw 
also expressed a desire for the following:

•	 Telescopic drive arms, enabling the sys-
tem to be situated in a corner;

•	 A range of new sizes to meet varying cus-
tomer gauging needs and budget and space 
constraints;

•	 Modular components to reduce manufac-
turing costs and make upscaling easier;

•	 An means of transferring parts automati-
cally to and from the larger system;

•	 A gantry system to move Equator over 
even larger components.

parallel 
kinematics

touch-trigger 
probe

protruding
drive arms

Equator 300

Equator 400 Series

Four new systems were designed, forming the 
Equator 400 range:

Engineers

Sarah Nash, Samuel Peirce, Nattapong Suksud-
prasert, Lauren Sutton, Kiran Tampi

Supervisors

Prof. Stephen T Newman 
Dr. Vimal Dhokia
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Module Drying Project
Pall Corporation, Ilfracombe

Design Brief

Pall Corporation is a global leader in the sup-
ply	of	filtration	products	to	the	industrial	sec-
tor.  At Pall’s site in Ilfracombe, as part of the 
manufacturing process, all modules must be 
wetted for testing.  Drying the modules before 
packaging and delivery accounts for 99% of 
the total manufacture time.  Pall Ilfracombe 
wish to reduce manufacture lead time by re-
ducing the drying time of the modules.  Other 
benefits	may	include	improving	the	quality	of	
the process, reducing energy consumption and 
manufacturing costs. 

Specification/key issues

•	 Solution shall deliver a lead time reduc-
tion of 25%

•	 Solution should produce an energy reduc-
tion of 10%

•	 Operating temperature must not be 
changed

•	 Solution	 should	have	financial	 gains	 that	
result in a two year pay back

•	 New system shall at least match the pro-
duction rate of the current system

•	 Solution should guarantee that modules 
are	 sufficiently	 dry	 on	 removal	 from	 the	
system

Achievements

A vacuum thermal oven was designed as a so-
lution to Pall’s drying needs.  The oven oper-
ates using a combination of heat and pressure 
to achieve a drying time reduction of at least 
40%.  Energy consumption is also reduced and 
humidity sensors ensure that the modules are 
not	 removed	 before	 modules	 are	 sufficiently	
dry.

Team members: 

Charlotte Semmens
George Wells
Graham Smith
Matthew Vance-Daniels
Thekla Stefanou
Dickson Ma

Supervisors:

Necip Sahinkaya
Marcelle McManus
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A better Pulp Macerator
Quieter, more efficient, less down time

Brief

Pulp maceration is an increasingly popular 
method for hospitals and care homes to dispose 
of single use sanitary “pulp” products, in a hy-
gienic and cost effective way.
 
DDC Dolphin, a pulp macerator manufacturer, 
set this project by suggesting a market opportu-
nity exists for a pulp macerator that is quieter, 
more	efficient	and	more	reliable	than	existing	
models.

Achievements

•	 Contacting hospitals & care homes estab-
lished end user needs early in design pro-
cess

•	 Tests	identified	submerged	cutting	&	con-
straining	 the	 drum	 contents	 significantly	
reduced noise

•	 Cutter design and tapered drum mimic a 
food blender, sucking in pulp products us-
ing a “whirlpool”, reducing the water re-
quired

Sponsor

We greatly appreciate the support and guidance 
provided by DDC Dolphin over the course of 
this project.

Key Specifications

Noise – Theoretical 8dB noise reduction over 
market leader
Water – Up to 25% less water than competi-
tion (12-15ltr/cycle)
Operations 
- Health monitoring predicts faults  
  to avoid unplanned down time
- Quick release cutter and drainage 
   aid maintenance
Price £3795 (40% margin)

Project Team

Andrew Whyte (Project Manager)
Niall McCann (Business Manager)
Sean Daryanani Melwani 
Lee Veen Ng 
Wei Hao Koh 
Richard Nutter 
   
Professor G. Mullineux (Supervisor)
Dr J. Cunningham (Supervisor)
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Design Brief

Tolerance	rings	allow	for	a	shaft	to	be	fitted	to	
a hole without the need for tight tolerances to 
be machined.  

One major application is for use in hard disk 
drives, for which millions of tolerance rings 
are produced. 

When bagged together the tolerance rings tan-
gle together. This requires large amounts of la-
bour to detangle the small rings. 

Therefore a machine that packages the toler-
ance rings immediately after manufacture, 
never allowing them to tangle is required. 

Specification 

•	 The machine must be capable of the 400 
parts per minute production rate.

•	 Must be capable of operating with a range 
of tolerance rings (7-16mm dia. 10-20mm 
long)

•	 Tolerance rings to be sent to customers 
clean to clean room standards.

•	 Rings must not be tangled
•	 Packing Must be light to minimise air 

freight costs. 

Solution 

A machine has been designed which meets the 
design requirements. The quality of the toler-
ance rings is preserved as they can be protected 
whilst individually packed into trays. The lead 
time of delivering rings has been reduced as 
the tray is compatible with stainless steel jigs 
that are used for the cleaning process and tan-
gling has been eliminated.

Team Members

Geoff Pyatt
Aurélien Tatay

Alan Eade
Ankit Bharadia
Irfaan Osman

Jonny Wan 

Supervisors

Dr Ben Hicks 
Dr Martin Ansell

Automated Tolerance Ring Packaging
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   Powered Prosthetic Knee

Design Brief

Microprocessor prosthetic knees are cur-
rently the pinnacle of knee prosthesis tech-
nology; adapting to walking conditions by 
changing the damping and stiffness at the 
knee. 

However, they are energetically passive and 
therefore lack the necessary propulsion to 
assist amputees with strenuous walking ac-
tivities.

Objective

Design a commercially viable powered knee 
prosthesis which will aid amputees particu-
larly in uphill walking and whilst ascending 
and descending stairs.

Key Features

•	 Size, weight and noise to be reduced com-
pared to the competition (Ossur Power 
Knee)

•	 Increased battery life over the Power 
Knee

•	 Reduced costs both in terms of selling 
price and running cost

•	 Produce the necessary torque to assist 
amputees with stair climbing.

Solution Specification

•	 Hybrid design to operate both powered 
and passively

•	 Size and Weight equal to Ossur Power 
Knee

•	 Battery life improved due to usage and 
battery technology

•	 Follows natural gait cycle by providing 
torque in line with the knee angle and gait 
cycle during stair climbing.

Group Members

Liam Dixon (PM)
Robert Cook (BM)

Lawrence Still
Kher Jie Wong

Alex Caples

Supervisors
Prof Andrew Plummer
Dr Sabina Gheduzzi
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Agile Production Line Design Project
Background

NiftyLift are a manufacturer of aerial 
work platforms supplying to a world-
wide market. Due to expansion they are 

looking to re-
locate to a new 
manufacturing 
facility. Their 
requirement was 
for the design of 
an assembly line 
to increase the 
output of their 
HR12 model 
(above) from 12 

to 36 units per week. They currently use 
a simple line system based around 
manual processes. It was neces-
sary to increase the scale of their 
capability alongside improving the 
efficiency	and	ergonomics	of	 their	
current methods. 

The Approach

The process started by analysing their 
current system to identify projects for     
improvement. Analysis was carried out       
to research new alternatives and to es-
tablish the optimum line layout.  This 
was conducted by splitting the line  
into these key areas and then inte-

grating into an overall solution:

•	 Assembly Processes
•	 Line Layout and Balancing
•	 Storage
•	 Computer Management System
•	 Quality Control

The Solution

The new system has an estimated output 
of up to 48 machines per week with only 
a 50% increase in footprint. A process 
time reduction of 20% was achieved. 
New storage and quality measures were 
designed. The main alteration change 
was adopting cell manufacturing (be-
low) which was proven to be more ef-
ficient	 than	 the	 current	 line	 system.	 In	

total six sta-
tions were 
r e q u i r e d . 
These were 
more ad-
vanced now 
incorporat-

ing machine lifts, advanced tools and 
double the capacity for technicians.

Group Members

A Adekele
Y Du
C Kourianades
A Machin
J McBrien
F Tasker

Supervisors

Dr A Nassehi
Dr L B Newnes
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Formula Student 

Team Bath Racing 

Design Brief 

Formula Student is an 
internationally renowned event that 
challenges University students to 
design and build a single seater race 
car for competition against other 
institutions from all over the world.  

Team Bath Racing has been 
incredibly successful over the last 
decade, and the 2013 team are 
hoping to build on the achievements 
of the team with a win at the Class 2 
Design Event at Silverstone this 
year. The momentum of the team 
has also encouraged evolution, and 
so for the first time an all-electric  
powered car has been designed 
alongside a conventional vehicle 
with a petrol internal combustion 
powertrain.   

Specification 

• Engine: Aprilia RXV550 
• Power/Torque: 59hp @ 9250rpm/ 

57Nm  from 4500-5500rpm 
• Chassis: Hybrid (Front 

Monocoque and Rear Steel Space 
Frame) 

• Suspension: Double Wishbone, 
Pull (FR) and Push (RR) Rod 
Actuated Coil Over Damper 

• Aero: Un-sprung Front/Rear 
Wings and Un-sprung Floor 

• Mass: Estimated 148kg (w/ Aero), 
132kg (w/out Aero) 

Design Achievements 

The team philosophy throughout the 
project was to create a super-light 
car, that only sacrificed the target 
weight by the addition of 
components that increased 
performance at the FS competition.  

This design goal has been achieved 
successfully as the vehicle only 
weighs 148kg with a full 
aerodynamic package. The team is 
therefore very hopeful for a victory 
at Silverstone this year.  

 

Team Members    Supervisors: Dr G. Owen, Dr K. Robinson, Dr S. Akehurst 

J. Merrett - R. Frost - T. Johnson  - J. Millington - Y. Eftychiou - M. Farley  
O. Aylett - M. Turner - S. Clinkskel - G. Scholz - T. Jones - C. Lim - T. Laight  

H. Basir - J. Waldock - D. Angell - T. Traynar - S. Gaydarov - D. De Zille  
P. Montague - A. Sahu - D. Balsas - J. Bramley - D. Constantinou - M. Suonio 

M. Madourous - P. Kiosseoglou - A. Evangelou - J. Illman - C. Biggar - T. Burke  
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Human Powered Racing Submarine
Bath University Racing Submarine Team

Brief

The International Submarine Races (ISR) are a 
biennial event held in Washington DC, where 
over 23 engineering teams from around the 
world pit their human-powered submarines 
against each other in a straight line drag race, 
ten meters below the surface.

This project aimed to design a racing subma-
rine to compete in the 2013 races. Addition-
ally, the team strived to develop and organise a 
sponsorship strategy in order to fund the manu-
facture and logistics required to compete.

Team
Anthony DeLaiglesia
Matthew James
Peter Morgan
Roy Zhang
Tomos Porter

Specification

The objectives of this year’s team were to beat 
the previous BURST speed record of 3.5 knots, 
whilst incorporating innovation as a central de-
sign theme.

Notable features of the submarine include:

•	 Top speed 5.25 knots
•	 Highly	efficient	hydrodynamic	design
•	 Twin counter rotating propellers for en-

hanced roll stability
•	 Optimised pedals for maximum power in-

put
•	 Full electronic control
•	 Highly integrated and compact design

Supervisors
Dr William Megill
Dr Stuart MacGregor
Dr Jens Roesner
Dr Roger F Ngwompo
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Hybrid Pedal-powered Leisure Submarine
Bath University Racing Submarine Team

Brief

The aim of this project was to design a com-
mercial human powered submarine and con-
struct a business case around it. This project 
was performed in conjunction with the human 
powered submarine project.

Specification

This submarine increases the user’s submerged 
speed and range compared to conventional 
SCUBA diving and snorkelling, allowing them 
greater freedom and accessibility to explore 
the reef.

Description

Ocean Explorer is a leisure submarine intended 
for use in exploring shallow ocean reefs. It is 
a	flooded	submarine	with	full	onboard	SCUBA	
apparatus. Designed and manufactured by the 
fictious	Blue	&	Yellow	Submarine	Co.	based	in	
Carins, Australia, the submarine boats a hybrid 
pedal and battery powered propulsion system.

Team
Alex Hewson

Arnstein Hagen
Ian Goode

William Ainsworth
William Bo

Supervisors
Dr William Megill

Dr Stuart MacGregor
Dr Jens Roesner

Dr Roger F Ngwompo

Ocean Explorer
A personal underwater adventure

Speed of 3.5 knots
Depth to 10m

Range 2km
Hybrid drive system
500W electric motor

Tow buoy for 
GPS navigation

Optimised propulsion
system
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Rolls-Royce - Integrated Industrial Project
Supervisor: Prof GD Lock

Ross Hannah
Data fusion project 

The objective of this project is 
to assess the opportunity to im-
prove the Rolls-Royce service 
during an engine availability con-
tract through linking repair and 
engine health information from 
the Eurofighter Typhoon EJ200 
engine. A correlation of such 
data will improve the utilisation 
of equipment health monitoring 
techniques to benefit fleet management and main-
tenance, repair and overhaul work-scopes. 

Jon Jenkins

A compressor characteristic is a steady-state 
graph of mass flow against pressure ratio, used 
during design and for engine control. A complete 
speed range is useful for this, however measure-
ment becomes significantly more expensive below 
a certain speed known as “idle”. This project aims 
to improve upon existing methods to rationally 

ext rapolate 
a b o v e - i d l e 
data down to 
zero speed. 

Aydin Mallender

The ASTRAEA II programme was launched on 
May 2010.  The system is expected to autono-
mously manage contingencies and arisings per-
taining to the power system.  This involves de-
veloping an engine health management system 
that is capable of detecting and resolving issues.    
This includes the design, implementation and test 
of trending functionality.  
It also includes assess-
ing the feasibility and in-
tegration of a diagnostic 
exchange rate solver.

Peter Massey

The Lockheed-Martin F-35b is a military aircraft 
capable of STOVL flight. Rolls Royce provides the 
LiftSystem® for this aircraft to enable the plane to 
be used for this application. A methodology to rep-
resent the electrical cables surrounding the gear-
box of the LiftSystem® in a finite element package 
must be found to provide confidence that the sys-
tem will not resonate from the sinusoidal excitation 
force of the engine.

George Paschalis

Rolls Royce is in the process of entering a Fu-
ture Support Agreement (FSA) with its customers 
where the company will be responsible for provid-
ing the power for the aircraft.  My first project aims 
to identify the top Maintenance issues on engine 
RTM322 (Merlin and Apache) and conduct an in-
vestigation on how maintenance can be reduced 

or contained in 
work packages 
such that it’s bur-
den is dropped 
to a minimum.

Soroosh Keshtgar

As a global power systems provider, Rolls-Royce 
understands the commercial significance of the 
contractual compliance with regards to engine 

performance. The “Thrust-
to-Fly” project is a joint 
Rolls Royce/ Boeing project 
investigating the apparent 
discrepancy between the 
observed performance of 
the Trent 1000 relative to 
the competition when in-

stalled and tested on the Boeing 787-Dreamliner.  
This specific role relies on computations fluid dy-
namics (CFD) to determine the drag forces over 
the cradle geometry within the test bed.
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Aeronautical Projects

Supervisors

Academic
Dr R Butler

Dr MJ Carley
Dr JL Cunningham

Prof I Gursul
Dr DN Johnston
Prof GD Lock

Dr M Meo
Prof ST Newman

Dr M Wilson
Dr Z Wang

Industry
Dr J Crocker

Mr T Engelbrecht
Mr D Heaton T
Mr F A Hewitt

Sir R Hill
Mr R Holliday
Prof J Jupp
Mr R Peirce 
Mr J Reeve

Mr C Stevens
Mr N Wijker
Mr N White

Sponsors

Airbus UK
Rolls-Royce
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Given all its innovative features and advanced 
design, the Vientos-2 offers a unique passenger 
experience with a remarkable performance and 
savings in operating costs.

Inside the Vientos-2 cabin:

The Vientos-2 aircraft:

Design Team
Guillermo Durango, Ernesto Monroy, Guy 
Steemson, Aman Dhatt, Louise Aiken, Mark 
Nielsen, Weiyin Chen, Richard Jackson, Qi-
long Ren, Matt Bentley, Tom Love, Syed Me-
hdi.

Aerospace Business and Design Project
Group A – Vientos Aerospace

Design Brief

An aircraft is required for a dual-role with op-
erations based on London City Airport. Entry 
into Service is 2020.

Specification and Key Issues

Capability for short-range (100-pax Economy) 
and long-range (28-pax Business) missions 
without	a	major	configuration	change.	The	de-
sign	is	driven	towards	max	fuel	efficiency	due	
to the extremely high fuel price that will ap-
ply in 2020 and beyond. It will be challenging 
to provide an improvement in both markets as 
compromises	will	be	needed	to	fulfil	opposite	
requirements.

Design Solution and Achievements

The Vientos-2 features a windowless cabin. 
The absence of windows allows for improved 
structural weight, drag, safety, manufacture, 
maintenance, noise, costs… Despite having no 
windows, the Vientos-2 cabin will feature the 
most extensive view of the outside world that 
any airliner has ever provided. This is achieved 
with	large	state-of-the-art	ultra-high	definition	
displays that show what is being recorded out-
side with cameras.

Open Rotor engines give a reduction in spe-
cific	fuel	consumption	of	25%.	Unswept	wings	
lead to a much lighter structure and better lift at 
take-off, thus being able to operate from very 
short runways. An all composite airframe is 
used.
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Design Brief

An airline with an operating hub of London 
City	airport	has	 identified	 two	different	mar-
kets. These are short range, 100 seat, economy 
class	flights	aimed	at	tourists	and	long	range,	
28 seat business class trips. The design had to 
satisfy	both	mission	profiles	with	only	a	minor	
change	 in	 the	 aircraft	 configuration.	Another	
major design driver was a 20% reduction in 
direct operating cost against a 2010 state of 
the art aircraft.

Specification/Key Issues

•	 Entry in service of 2020
•	 Passenger capacity 28 and 100
•	 Take-off and land from London City Air-

port
•	 3400nm maximum mission range
•	 Minimize turnaround time
•	 DOC target ? 20% reduction against 2010 

state of the art
•	 ETOPS capability 90 mins.

Achievements/Solution of the Design

A low wing aircraft with two turbofan engines 
positioned at the rear of the fuselage and a cab-
in	configuration	of	3-3	and	2-2	seats	abreast
for	 economy	 and	 business	 configuration	 re-
spectively. The aircraft has an MTOW of 
48.15 tonnes achieved with extensive use of 
composite for both the airframe structure and 
the cabin furnishing. Cruise Mach number is 
0.8 and an electric nose landing gear is em-
ployed to reduce airport noise and fuel burn. 
Usage of standardised cargo container to re-
duce turn around time. For a reasonable sell-
ing price of US $74.5, this project is predicted 

to break even within 6 years of EIS and make 
an	overall	positive	cash	flow	of	over	US	$25bn

Designers

• Andreas Charalambous: Landing Gear 
& Regulations

• Carme Cortada Catala: Project Man-
ager & Cabin and Cockpit layout 

• Chris Butlin: Fuselage Structure & Busi-
ness Manager 

• Daniel Waters: Technical Integrator & 
Management Strategy for Final Assembly 

• Enoch Su: Aerodynamics & Project 
Costing 

• Gerald Lee: Propulsion & Marketing 
• Guanyu Lai: Fuel Systems & Procure-

ment and Supply Chain 
• Lukas Goebel: Stability and Control & 

Management Strategy for Subassembly
• Mohan Singh: Structural Integrator & 

Aftermarket 
• Toby Smith: Performance & Competitor 

Analysis and Fuel Price 
• Yue Zhang: Wing Structure & Direct Op-

erating Cost and Life Cycle CostSee

Aerospace Business and Design Project
Group B: The Azure Keystone
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Design Solution

The design is a semi-conventional aircraft, 
having a T-tail and rear fuselage-mounted, 
open rotor engines.

Aerospace Business and Design Project 
Group C: Horizon

Design Requirements

An	aircraft	needed	to	be	designed	to	fulfil	a	
dual role, operating out of London City. This 
resulted in:

•	 Horizon: Intra-European, 100 passen-
gers, all economy 

•	 Horizon ER: Inter-continental, 28 pas-
sengers,	all	business	configuration

The key drivers are to reduce operating costs, 
and lower fuel burn

Horizon Specification

The Horizon’s performance is not in any way 
conventional, representing the future of re-
gional jet liners, due to:

•	 Extremely	fuel	efficient	engines
•	 Extensive	use	of	carbon	fibre
•	 Advanced avionics systems
•	 Horizon design range 1520 nautical 

miles
•	 Horizon ER Design range  3200 nautical 

miles
•	 High passenger comfort
•	 DOC reduction of more than 22%.

Team Members

Thomas Debar
Matthew Humphrey

Chen Chen
Aaron Linley
Aaron Mander

Efe Onder
Heather Wilson

James Cole
Mark Ingram

Moses Wasjman
Pol Sole Estiu
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Human-Powered Aircraft Project

Design Brief

The aim of the project was to design, from 
scratch, a human-powered aircraft which could 
compete for the Kremer sports prize. The air-
craft	also	had	to	be	flyable	by	a	reasonably	fit	
adult.

Specification and Key Issues

The Kremer prize can be claimed from the 
Royal Aeronautical Society by demonstrating 
the following criteria:

•	 Ability	 to	fly	 in	both	directions	around	a	
triangular course 1.5km long on a day with 
a minimum wind speed of 5m/s

•	 Ability to complete the course – in both 
directions - in under 7 minutes total time

•	 Ability to be controlled and powered by 
one person with no electric assistance

•	 Ability to assemble the aircraft from the 
back of a van in under 30 minutes

•	 Design suitable for small-batch produc-
tion for sale to enthusiasts.

Key challenges of the brief are designing an 
aircraft	 that	 is	 sufficiently	 light	 and	 low-drag	
that it can be powered by a person. Turning 
performance, essential to completing the trian-
gular	Kremer	course,	is	also	difficult	to	achieve	
given the light aircraft weight and large wing-
span.

Design Solution and Achievements

The proposed design, ‘Skylark’, is a high-wing 
monoplane with the propeller mounted on the 
tail boom behind the wing. Power is supplied 
by pedalling and is transmitted to the propeller 
via a twisted bicycle chain. Construction and 
flight	testing	will	commence	over	the	coming	
year.

Supervisors

Dr M. Carley
Dr J. Cunningham

Designing Team

R. Abraham
K. Carter
S Matsubara
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Project Sponsorship 2011/12

Our most grateful thanks and acknowledgements are due to the companies listed be-
low 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 appreci-
ated by, our students.
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The department would like to thank all the external input received for project activity. In 
particular, thanks goes to the External Panel Review and Advice team (EPRA), estab-
lished by Sir Robert Hill in 2011. This is a team of experienced Engineers and Senior 
Managers from Industry, which has carried out two detailed reviews with students un-
dertaking the Group Design and Business Project.

Colin Dimbylow
Bob Hill
Gan Jenkins
Robin Kerr

Robert Meggs
Patrick Middleton
Frank Mungo
Jonathan Reeve

Geoff Roe
Patrick Rotheram
Malcolm Shirley
Peter Wyatt

Our Royal Academy of Engineering visiting Professor in Innovation, Gareth Jones, has 
undertaken the early stage concept reviews.

External Integrated Projects

External Review Panel Members

The External Industrial Project is a design-based project undertaken with industry over 
a six month period between March and August.  Each year, approximately a dozen 
third year students choose this option instead of a full time group design project.  Be-
cause of the timing, they do not exhibit their work at the Design and Project Exhibition.

Student

1. James Haigh
2. Mario Bolien
3. Adela Cioroui
4. Ross Hannah
5. Jonathan Jenkins
6. Aydin Mallender
7. Peter Massey
8.George Paschalis
9. Marc Rovira Salvado
10. Ahmed Suleiman
11. Soroosh Safeaei   
      Keshtgar
12. Jack Tuxford

Company

INPG/ EADS Astrium
INPG/DP – Technology

Rolls Royce
Rolls Royce
Rolls Royce
Rolls Royce
Rolls Royce
FHJ
National Oilwell Varco (NOV)
Rolls Royce

INPG/DP – Technology

Based

Grenoble, France
Grenoble, France
UK
UK
UK
UK
UK
UK
Graz, Austria
UK
UK

Grenoble, France

Supervisor

FHO/RFN
FHO
LBN
GDL
GDL
GDL
GDL
GDL
FHO
FHO
GDL

FHO/SJC

This year’s External Integrated Students are:
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2012 Engineering Projects 
undertaken at the 
University of Bath

The Final Year Engineering Project is the major individual research or design part of the 
MEng degree programmes in the Department of Mechanical Engineering. Students work 
full time on the project, which counts for 20% of the overall degree classification.

The general aim of the project is to provide the student with the opportunity to show 
creativity and initiative in planning and executing work on a demanding Master’s level 
project in a specific topic area which may include experimental, design, analytical, com-
putational and business components. A number of the projects are taken in conjunction 
with industry, as well as Formula Student and Specialist Design related activities.
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Aerospace, Energy and Thermo-Sciences Group

Valentina Bosco
Supervisor: Prof GD Lock

Design of a Gas Turbine Test Facility

Optimised rim seals geometries and effective use 
of coolant are of paramount importance in order 
to limit the detrimental effects of gas ingestion in 
turbine rotor-stator cavities without compromising 
engine’s performance. This project aimed at deliv-
ering a design for a new sophisticated 1.5 turbine 
stage test facility which will study ingestion and re-
lated heat transfer phenomena in both upstream 
and downstream wheelspaces, helping further 
improving engines’ rim seal design and cooling 
systems efficiency.

Martin Bialkowski
Supervisor: Dr MJ Carley

Modeling	the	flow	over	a	Horizontal	Axis	Wind	
Turbine Blade

A boundary element method developed at Bath 
was used to determine aerodynamic loads and 
efficiencies for identical blade geometries based, 
first on the NACA 0012, then on the NACA 63-214 
aerofoil. Results were compared to that from lit-
erature as well as to those obtained from QProp. 
The NACA 63-215 aerofoil obtained more realistic 
results and provided a higher efficiency than the 
NACA 0012. Further work should focus refining 
the mesh resolution.

Andy Brown
Supervisor: Prof GD Lock

The Use of Infrared Technology to Measure 
Heat	Transfer	Coefficient

This project utilised an infrared camera to meas-
ure the temperature field on a flat plate. The flat 
plate was placed vertically into an open jet wind 
tunnel perpendicular to the flow and cooled from 
70 degrees to ambient temperature. The tempera-
ture history was used to calculate the heat trans-
fer coefficient and heat flux on the plate’s surface. 
These results were compared to the empirical cor-
relations for heat transfer experiments and analyti-
cal solutions for heat transfer.

Stephen Burke
Supervisor: Dr M McManus

A Life Cycle Assessment of the SeaGen Tidal 
Stream Array

Tidal stream power is one form of renewable en-
ergy that is rapidly progressing. Marine Current 
Turbines plan to build a commercial array of nine 
SeaGen devices in Anglesey, Wales; the first tidal 
array to be connected to the UK’s National Grid. 
This research project has undertaken a Life Cy-
cle Assessment (LCA) on this proposal, to under-
stand the environmental impacts caused by this 
‘low carbon’ technology, and to compare the re-
sults with other sources of energy.

Luke Easy
Supervisor: Dr MJ Carley

Modelling Turbulence Statistics

An unconventional computational method for ob-
taining turbulence statistics has been investigat-
ed. Taylor series expansions in time of the velocity 
flow fields were computed from the Navier-Stokes 
equations using a program written in C. Correla-
tion expressions were formed from these expan-
sions and Padé approximants were then used in 
turn to ensure that these expressions behaved 
realistically. Autocorrelation and cross correlation 
statistics were successfully obtained in homoge-
neous isotropic turbulence and shear turbulence. 

Jonathan Few
Supervisor: Dr SA Macgregor

Comparison of Heat Transfer and Air Flow 
Characteristics of Solid and Ventilated Disc 
Brakes

Inadequate heat dissipation and overheating in 
vehicle disc brakes can result in brake fade and 
reduced braking torque. This research focussed 
on understanding the differing cooling and airflow 
characteristics of a solid and ventilated brake disc. 
The project was run in conjunction with FennaCo, 
a company developing an innovative axial fan 
disc, which aims to improve disc cooling. The ex-
perimental results demonstrated that turbulence, 
the underlying principle of their design, greatly im-
proves heat transfer.
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Colin Field
Supervisor: Dr CJ Brace

Turbocompounding for Aero Engines - Simu-
lating the Napier Nomad II

Turbo-compound engines are hybrids between 
diesel and gas turbine engines, and represent 
some of the most efficient aircraft engines ever 
designed. Having been disgarded due to develop-
ments in early gas turbines, aerospace companies 
are once again considering turbo-compounds, 
especially for Unmanned Aircraft use. This Final 
Year Computational Project reviews the thermo-
dynamics behind turbo-compounds and, in order 
to develop a novel modelling procedure, develops 
a simulation of the historic Napier Nomad engine 
with maximum fidelity.

Cameron Filmer
Supervisor: Dr M McManus

Analysis and Appraisal of Building Integrated 
Wind Turbines

The integration of wind turbines (WTs) into the 
structure of high-rise buildings is a fairly novel con-
cept of renewable energy generation. This study 
assesses the viability of these developments us-
ing several approaches, including qualitative case 
studies, life cycle assessments and economic as-
sessments. BIWTs certainly have a strong visual 
impact in current ‘eco’ orientated culture, however 
it was found that while they do reduce the impacts 
associated with conventional power plants, they 
are used more for greenwashing.

Thomas Fox
Supervisor: Prof IA Gursul

Deformation Characteristics of Flexible Hydro-
foils Subject to Oscillations

When a flexible wing is oscillated in a steady fluid 
flow the drag forces it is subject to reduce when 
compared to a stationary case, potentially increas-
ing the efficiency of a vessel. This investigation 
aims to understand and quantify the deforma-
tion of the flexible element for a range of different 
wings subject to different oscillations. Any trends 
between drag reduction and deformation are then 
identified.

Adam French
Supervisors: Dr M Meo

Design of a Composite Sill Reinforcement for 
Bentley Motors

Bentley Motors wish to investigate the increased 
use of composite materials within the body struc-
ture; optimising weight efficiency to support in-
creased legislation requirements, improved dy-
namic performance and CO2 reduction. One part 
identified for investigation is the high-strength 
sill reinforcement panel, which contributes 9kg 
per car. This project investigates the feasibility of 
replacing it with a composite component, while 
maintaining existing performance. A creep in com-
ponent cost would be considered should there be 
substantial weight reduction.

Mark Gibson
Supervisor: Dr M Wilson

Computations of Flow and Heat Transfer in a 
Rotor-Stator System with Externally-Induced 
Ingestion

A test facility at the University of Bath is used to 
evaluate the effectiveness of different rim seal ar-
rangements upon the levels of ingestion witnessed 
in the wheel-space. Using CFD, this project at-
tempts to replicate the measured experimental 
values of circumferential static pressure found at 
two Locations in the annulus, without modeling 
the wheel-space. Using the Frozen Rotor meth-
od it was found that similar levels of Cp could be 
achieved with a specific model setup.

Matthew Hull
Supervisor: Dr CD Bannister

Identification	 of	 Human	 Load	 Carriage	 from	
Experimental Gait Analysis

The aim of the project was to determine if carrying 
a backpack had a measurable impact on the gait 
of an individual, measured using accelerometers. 
It also considered the effect of fatigue when deter-
mining the load carriage and if the fatigue could 
be measured. These aims were successfully com-
pleted to a good level of accuracy. A method of 
easily repeating the analysis on a set of data was 
produced.
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Josef Irwin
Supervisor: Prof IA Gursul

Multiplie Interactions of Vortices

This project aims to gain a further understanding 
into the vortex interaction phenomena that occurs 
over a double delta wing by investigating a new 
70°/50° configuration over a range of attack an-
gles. Particle imagery velocimetry is used to gain 
information on both the instantaneous and time 
averaged flow properties. The coiling interaction 
of the strake and wing vortices was observed and 
vortex breakdown occurred at 75% chord for an 
incidence angle of 28°.

Marcus Johnson
Supervisor: Dr MJ Carley

Human-Powered Aircraft - Stability and Con-
trol

A team of 5 undergraduates have worked as a 
team to produce an aircraft capable of steady 
flight using nothing more than the physiological 
power of the pilot. The flexibility of such an ul-
tralight aircraft has a significant negative impact 
on its stability margins, so work was undertaken 
to ensure that this impact lies within acceptable 
limits. A system providing the pilot with full control 
over the two control surfaces was also designed 
and implemented.

Francisco Paco Lorenzo Aparicio
Supervisor: Dr MJ Carley

Propeller for Human-Powered Aircraft 

The design and manufacturing of propellers in 
human-powered aircraft is by no means a trivial 
activity. The limited power input generated by the 
pilot calls for a very highly efficient propulsion sys-
tem. Consequently, such design activity is regard-
ed to be one of the most crucial aspects in human 
-powered flight. Throughout the current exercise 
highly efficient propellers have been designed 
and produced by means of a novel manufacturing 
technique applied from the surfboard industry.

Christopher Lusty
Supervisor: Dr DAS Rees

Pattern Selection for 3D Convection in Fluid 
Saturated Porous Media with Perfectly Con-
ducting Boundaries

A finite cuboid of porous medium is subjected to 
a vertical thermal gradient. Boundaries are taken 
to be perfectly conducting and impermeable. The 
critical Rayleigh number at which convective activ-
ity initiates is calculated numerically, and the con-
vective patterns occurring at this value of Rayleigh 
number are considered. These convective pat-
terns are analysed with respect to how they vary 
with the geometry of the block of porous material.

Ross Mansell
Supervisor: Prof GP Hammond

A Thermodynamic Analysis of Bioethanol Pro-
duction Using Wheat Straw

Bioethanol has been identified as a potential al-
ternative to petroleum, as a result of its resource 
abundance, fuel independency and lower carbon 
emissions. The purpose of this study was to ther-
modynamically analyse the production of bioetha-
nol when using wheat straw as an organic input. 
This required finding the energetic and exergetic 
efficiencies across the major production stages in 
order to highlight where technological advances 
would be of most benefit.

Ian McCann
Supervisor: Dr GD Lock

Fluid Dynamics of a Cricket Ball

In cricket it has been suggested that increased 
atmospheric micro-turbulence in sunny condi-
tions reduces the amount of cricket ball ‘swing’ 
(sideways deviation) achieved by bowlers. At-
mospheric micro-turbulence was simulated in an 
open jet wind tunnel and the aerodynamic effect 
on conventional swing was investigated. Infrared 
thermography was used to indicate the boundary 
layer separation points; pressure and side force 
measurements on a 2:1 scale cricket ball model 
were also taken. The experimental findings of the 
project support the atmospheric micro-turbulence 
theory.
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Afiqah	Mohammad
Supervisor: Dr DAS Rees

Wall-Coupling Effect with Internal Heat Gener-
ation on the Onset of Convection in a Porous 
Medium

Natural convection may arise in fluid obeying 
Darcy’s Law, permeating through porous medium 
when heated from below. The main aim is to in-
vestigate the effect of wall coupling on onset of 
convection in a porous layer. The criteria of con-
vective flow are obtained theoretically through 
linear stability analysis, as a function of thickness 
ratio and conductivity ratio of the bounding plate to 
the porous medium. Possible convection cell pat-
terns are visualised through stream function plots.

Shaun Motiani
Supervisor: Dr M Wilson

Aircraft Component Parasitic Drag Estimation

The parasite drag increment due to the mount-
ing of a component onto an aircraft body involves 
complex flow processes and is thus difficult to pre-
dict reliably. This project aims to develop a simple 
tool or method to estimate the parasitic drag due 
to the mounting of a semi-streamlined body to the 
meridian of an aircraft fuselage by evaluating and 
adapting existing empirical estimation methods. 
An attempt is made at evaluating the accuracy 
and limitations of the proposed method.

Pak Ho Ng
Supervisor: Dr M McManus

The Energy and Environmental Assessment of 
Wave Energy Converters

Increase awareness of climate change is driving 
the transition to low carbon alternatives. The se-
lection of appropriate technology is therefore es-
sential, based on its environmental and economic 
performance. The environmental performance 
of two wave energy devices, the Oyster 801 and 
Pelamis P2, were assessed using Life cycle as-
sessment. Both devices showed great potential in 
contributing to a greener energy mix.

Nkoni Nicholas-White
Supervisor: Dr CD Bannister

The Impact of Oxidation on the Performance of 
Biodiesel Engines

Currently biodiesel is used throughout the auto-
motive industry, however its interaction with air 
causes various issues like the fuel oxidising or 
“going-off” over time. This investigation analyses 
the impact of biodiesel oxidation on the perfor-
mance of automotive engines. Over a simulated 
drive cycle the oxidised biodiesel had a number of 
advantages; it produced fewer hydrocarbons and 
around 5-10% less CO2. However, it had around a 
5% higher fuel consumption and produced consid-
erably more NOx emissions.

Kevin Nicolas
Supervisor: Prof IA Gursul

Self-Excited Vortex Generators for Flow Con-
trol Applications

Vortex generators are commonly used to energize 
the boundary layer flows. In this wind tunnel in-
vestigation, two self-excited generators have been 
studied. Vibrating flexible and rigid self-oscillating 
generators have been manufactured and tested. 
Flow visualization and velocity measurements 
have been performed. Improvements have been 
showed due to an enhanced mixing between the 
different layers of the fluid by the introduction of 
oscillatory vortical structures.

Emmanouil Papagrigorakis
Supervisor: Dr A Shea

Energy and Sustainability Assessment of the 
4E Building at the University of Bath

The specific project is associated with the energy 
and sustainability assessment of the 4East build-
ing of the University of Bath. It examines the cur-
rent energy performance of the building and pro-
poses improvement actions that would lead to a 
more energy efficient, sustainable building.
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Craig Wells
Supervisor: Dr Z Wang

Air Intake Optimisation for an MXS-R Racing 
Aircraft

A brief study into the flow characteristics for a 
specially modified air intake from an MXS-R air-
craft featuring in the Red Bull Air Race. A rapid-
prototyped model of the existing intake was tested 
for pressure variations in the open-section wind 
tunnel, and the results were compared with CFD 
analysis. This resulted in an improved geometry 
being both designed and tested with the aim of 
increasing manifold pressure and reducing drag.

Hanumant Singh Rana
Supervisor: Prof GP Hammond

Carbon and Environmental Footprinting of 
Low Carbon UK Electricity Transition Path-
ways to 2050

This project’s aim was to investigate the environ-
mental impacts of the past and future UK electric-
ity generation system using carbon and environ-
mental footprint analysis.  Historical environmental 
footprints were established from 1950 to 2010, af-
ter which the three transition pathways were used 
to predict the future footprints, from 2011 to 2050. 
Environmental footprints were 43 million global 
hectares (gha) in 2010 and predicted values un-
der Market Rules, Central Control and Thousand 
Flowers were 23, 25 and 41.9 million gha, respec-
tively, in 2050.

Mark Robbins
Supervisor: Dr M McManus

Net Energy and Greenhouse Gas Appraisal of 
Wheat Straw to Ethanol Processes

Two different processes of producing bioethanol 
from wheat straw were compared from an envi-
ronmental perspective using the Life Cycle As-
sessment method. One was a simulated process 
detailed in a US National Renewable Energy 
Laboratory report, the other was based on experi-
mental work performed as part of a research study 
at the University of Nottingham investigating alter-
native methods of production. The hydrolysis and 
fermentation stage was focussed upon. Energy 
flow analyses of the overarching processes were 
also performed.

David Salt
Supervisor: Dr SA Macgregor

Skylon Orbital Manoeuvre Assembly (SOMA) 
Study

Reaction Engines Ltd is currently designing a 
single-stage to orbit, reusable space-plane. This 
project assessed the design of the auxiliary LOx-
LH engine propellant feed system, in order to de-
termine whether liquefaction of the Helium pres-
surant would occur during expansion from storage 
to usage conditions and to quantify the impact on 
system operation. Having established that a de-
sign alteration was necessary, variations on the 
initial setup were investigated with the aim of mini-
mising the system weight.

Sean Smith
Supervisor: Dr SA Macgregor

The potential of phase changing materials in 
domestic solar hot water systems

The increased cost of fossil fuels over the last 
couple of years and the UK government’s aim of 
having 12% of heating coming from renewable re-
sources, has driven researchers into finding new 
and improved ways to store and capture solar en-
ergy. This project evaluates the end user’s poten-
tial benefits when using phase changing materials 
rather than water as a storage medium in domes-
tic solar hot water systems. 

Gail Watts
Supervisor: Dr DAS Rees

Wall-Coupling Effects on Convective Instabil-
ity with Internal Heat Generation

This project investigates the onset of convection 
in a porous layer which has heat internally gen-
erated within it. A classical case of infinitely con-
ducting, and infinitely thin boundary plates, will be 
compared with a realistic case of thick boundary 
plates above and below the porous medium. The 
effect that this has on the critical Rayleigh number 
and the temperature profile in the porous layer will 
be noted.



45

Hamish Woodrow
Supervisor: Dr DAS Rees

Exergy Analysis of Coupled Geothermal En-
ergy	Production	with	CO2	Sequestration

The need to reduce carbon dioxide emissions is 
clear, this has resulted in extensive research into 
Carbon Dioxide Capture and storage technology 
(CCS). However, the implementation of CCS is 
currently limited by the energy intensive capture 
of CO2. This study looks at assessing a novel con-
cept of combining CCS with geothermal energy 
plants in order to increase the efficiency of carbon 
capture whilst ensuring that CO2 remains securely 
trapped underground.

Olatunde Badmos     
Supervisor: Prof G Mullineux

Modelling of Spherical Mechanisms

Spherical mechanisms are a unique class of 
spatial mechanism whose popularity has been 
increasing over the years mainly due to their rela-
tive simplicity in performing many repetitive tasks 
currently carried out by robots. The aim of this 
project was to investigate the modelling of spheri-
cal mechanisms using the constraint modeller 
software; a tool developed by Researchers at the 
University of Bath and has been successfully used 
over a number of design projects.

Elliott Brayshaw       
Supervisor: Dr S Cayzer

The Potential for Electric Vehicle Technologies

This project explores the prospect of EV technolo-
gies as a tool to assist the mitigation of societal 
concerns including fossil fuel overdependence 
and climate change. The vehicular requirements 
of Bath Hackney Carriage taxi operations were 
considered, and an adapted Bass-diffusion model 
was constructed to forecast industry-specific up-
take. Different purchasing and charging infrastruc-
ture options were explored, and a recommended 
EV implementation strategy was devised. The 
industry-specific results serve as a potential proxy 
to general EV uptake.

Design and Manufacturing Group

Callum Campbell
Supervisor: Dr S Cayzer

Sustainable Energy Plan for Nailsea

A project aimed at strategically identifying the 
single energy technology that should be made 
the focus of a sustainability campaign in the town 
of Nailsea, North Somerset. Taking into account 
technical and social factors in the assessment of 
a range of sustainable energy technologies, Cav-
ity Wall Insulation was found to demonstrate the 
greatest potential to reduce carbon dioxide in Nail-
sea, thus deeming it the ideal focus for a market-
ing campaign.

Jixing Chen
Supervisor: Dr S Cayzer

Life Cycle Assessment of Soy Ink with Com-
parison	Between	Soy	Ink	and	Aqueous	Ink

This thesis investigated the environmental impacts 
of a generic soy-based ink with system boundary 
including soybean farming and harvesting, trans-
portation of soybeans to mills, soybean oil extrac-
tion and soy ink production by utilizing Life Cycle 
Assessment method. The result is then compared 
with aqueous ink used in HP to investigate their 
advantages, in order to know whether soy ink is a 
possible replacement of aqueous ink.
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Adrian Condie
Supervisor: Prof PG Maropoulos

Advanced Aircraft Wing Assembly Methods

The project aimed to document the developments 
in wing box assembly within Airbus, in particular 
the transition from metallic to composite wing 
boxes. Additionally, it reviewed the current “State-
of-the-Art” in composites, and a future wing as-
sembly concept was developed. This report also 
illustrates the opportunities within wing box manu-
facturing for the next-generation of Airbus aircraft, 
and a technology roadmap provides a strategic 
outline in order to integrate these future options 
into the assembly process.

James Myles Corbett
Supervisor: Dr A Bowyer

RepRap Colour Mixing

3D printing is becoming much more widespread 
but is still limited by the materials available from 
the supplier. This project aims to develop a new 
nozzle for RepRap to enable the mixing of multiple 
colours of thermosetting plastic to give an infinite 
number of colours available to the home user with 
only having to purchase a few distinct colours. 
This design could vary the mechanical properties 
of a printed object by using hard and soft plastics.

Matthew Dustan
Supervisor: Dr A Bowyer

RepRap Tool Changer

RepRap, a project founded at Bath University, is 
an open source 3D printer which uses additive 
manufacturing techniques to produce 3D objects. 
The machine is self-replicating and has been 
designed from the outset with the ability to pro-
duce the majority of its own parts. As RepRap has 
evolved its capabilities have expanded to include 
a variety of tooling solutions. This project is an at-
tempt at developing a head change mechanism to 
unlock further machine potential.

Cheslyn Edwards
Supervisor: Dr LB Newnes

Cost of Sustaining Wind Turbines

The operations and maintenance costs of wind 
farms can contribute significantly to the overall 
cost of generating electricity from wind and the 
economic feasibility of a wind farm. This project 
involved the development of a simulation model 
to predict these costs over a wind farm’s lifetime. 
The primary aim of the model was to provide prob-
abilistic ranges of likely costs from limited input 
data and expert opinion estimates.

Simon Evans
Supervisor: Dr F Osman

Investigation into the UREAD Device During 
Landing of Heavy Loads and the Simulation of 
its Mechanism in Energy Absorption

The effective absorption and dissipation of un-
wanted energy is an important aspect of engi-
neering design.  This project investigates a novel 
method of energy absorption, which manifests 
itself into a “Universal Re-usable Energy Absorp-
tion Device”.  The device operates through the 
process of ‘Equal Channel Angular Extrusion’, 
whereby energy is absorbed through the internal 
shearingof a plastically deformable material that is 
extruded through a constant cross-sectional area 
channel.

Maxim Goodings
Supervisor: Prof SJ Culley

A	 Scientific	 Investigation	 Into	 The	 Possible	
Benefits	Of	Curved	Nail	Care	Products

This scientific investigation was compiled for 
Tom Pellereau and Stylfile, regarding their revo-
lutionary curved nail care products, the S-File & 
S-Buffer. The brief required the investigation to 
determine if the curved products could perform 
“better” than conventional straight nail care prod-
ucts, where “better” was defined as providing the 
user with a more regular curve and smoother sur-
face finish of the distal edge of the fingernail and a 
smoother surface finish of the nail plate.
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Matthew Kanalas
Supervisor: Dr S Cayzer

The Feasibility of Energy Storage and Imple-
mentation within the Future National Grid 
Structure

Currently, the GB electric grid is undergoing 
changes with the retirement of fossil-fuel gen-
eration and increases in renewable generation. 
The majority of these new renewable resources 
are intermittent which cause problems with grid 
stability. Energy storage can negate these stabil-
ity problems and optimise the use of renewable 
resources. This report analyses the requirements 
and its placement on either small or large scale.

Alexander Mathews
Supervisor: Prof PG Maropoulos

Design for Manufacture and Assembly in Aero-
space Assembly and Integration

A key interface in the BLOODHOUND land-speed 
record attempt car is analysed using commercially 
available computer-aided tolerance analysis soft-
ware in order to determine the assembly variation. 
In order to reduce the variation to the required lev-
el as stated by the BLOODHOUND Project Team, 
tolerance optimisation is used to allocate toleranc-
es to components. The results of the optimisation 
are then fed back into the software to validate the 
optimisation model.

Idai Memby Mombeshora
Supervisor: Prof CA McMahon

Dynamics of Supplier Collaboration in New 
Product Development: The Supplier’s Per-
spective

Supplier collaboration in new product develop-
ment has evolved from a strategy implemented 
solely by Japanese firms to one adopted globally 
as firms seek to gain competitive advantages. Dy-
namics and output benefits of the process have 
been researched extensively; however, there is 
a gap in the research as a result of buyer-per-
spective bias. This study aims to fill this gap by 
analysing the dynamics of the process from the 
supplier’s perspective to determine critical suc-
cess factors.

Muhammad Salman Mota
Supervisor: Prof PG Maropoulos

Aerospace Composites: Manufacturing and 
Verification

The evolution of Polymer Composites is the cru-
cial and pivotal topic which may well unlock the 
door to next generation airframe structure in the 
Aerospace Industry. This project will review the 
most common manufacturing processes namely, 
Layup and Liquid Resin Moulding techniques. 
The Layup process will then be analysed experi-
mentally using the Autoclave in the Department of 
Mechanical Engineering in terms of process per-
formance, capability and stability.

Nik Razman Nik A. Kamal
Supervisor: Mr RM Valentine

Tennis	Racquet	Analysis

The vibrational response of tennis racquet string 
bed was investigated using multiple Linear Vari-
able Displacement Transducers (LVDTs). The 
aims were to evaluate the effectiveness of the 
LVDTs and to analyse the response of the string 
bed under transverse force. By varying the impact 
position, impact velocity and string tension, the 
change in the vibrational responses was deter-
mined. Results indicated good correlation with a 
high-speed camera and showed improvements in 
the responses using the single axis attachment.

Michael Parker
Supervisors: Prof ST Newman/ Dr V Dhokia

Design of Next Generation Seat for Charge-
Point Technology Valve

This project develops a manufacturing method by 
which individual designs can be machined for a 
standard rubber seat. The seat is an integral part 
of a ChargePoint split butterfly valve, and requires 
development to test and improve the current de-
sign. The investigation studies the cryogenic ma-
chining process for manufacture of the design. 
Cryogenic machining freezes the rubber to a glass 
like state, making it possible to produce bespoke 
features on the inside of the seat.
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Matthew Sellars
Supervisor: Dr BJ Hicks

Optimisation of the Heat Treatment of Toler-
ance Rings

This study investigates the cause of a high and 
variable scrap rate when the Tolerance Rings are 
heat treated. Variations in the production process 
and changes in the type of material are investi-
gated as causes. Changes in the manufacturing 
process are analysed before the testing of be-
spoke parts is used to identify the change in the 
amount of deformation as individual parameters 
are changed.

William Speight
Supervisor: Prof G Mullineux

Design of a Four-bar Spherical Mechanism for 
a Flapping Winged Micro Air Vehicle

Flapping winged micro air vehicles are envisaged 
to recreate insect flight for both military and civilian 
purposes. A challenge encountered in their design 
is creating lightweight mechanisms capable of re-
producing the spatial figure-of-eight flapping path 
that permits such agile flight.  In this project, a soft-
ware tool is created in the University’s Web Based 
Constraint Modeller in order to optimise a spheri-
cal four-bar mechanism for the task of recreating 
an aerodynamically validated flapping wing path.

Paul Sutherland
Supervisor: Prof CA McMahon

Eco Design Using Eco Materials Adviser: A 
Critical Review and Comparison of Tools

This project gives a user perspective of the eco 
design process with Eco Materials Adviser, a CAD 
integrated eco design tool within Autodesk Inven-
tor. It analyses the effectiveness, limitations and 
ease of use of the tool via a comparison between 
a similar, non-integrated, tool (Granta CES Edu-
pack) and a more advanced, fully functional tool 
(SimaPro 7) on a cooker hood case study. These 
tools highlight the advantages and limitations of 
CAD integrated eco design tools.

James Turner
Supervisors: Prof ST Newman/ Dr V Dhokia

Assessing Methods of CNC Manufacture for 
FS Automotive Components

This project aims to assess the capabilities of 
CNC manufacturing to achieve the surface finish 
and tolerances required for a Formula Student 
suspension upright. The bearing housings are 
particularly highly toleranced features which have 
traditionally been machined in a separate process; 
various strategies for machining the part have 
been assessed for their geometrical accuracy with 
the conclusions of the investigation being used to 
aid the manufacture of the parts for Team Bath 
Racing. 

Rhys Turner
Supervisor: Mr RM Valentine

Investigating the Effect of Spin on a Tennis 
Racquet	String-Bed

This project uses a high-speed camera and pur-
pose-built rig to measure the lateral deflection of 
tennis racquet strings following an impact from a 
spinning ball. Parameters such as spin rate, ball 
speed, angle of incidence and string tension are 
investigated to discover which has the greatest 
effect on string movement. The project links this 
movement to the wear of nylon tennis strings, cal-
culating the rate of wear and estimating a time to 
failure.

Francisco Vieira Alves
Supervisor: Dr A Nassehi

Using	 Simulation	 to	 Improve	 Efficiencty	 in	
SMEs: the Case of Moulton AM Speed

This project shows how SMEs can use simulation 
to improve the production process in factories. 
Moulton Company, a high-end bicycle company, 
was used as the case study. The project con-
sisted in developing a model which represented 
the normal state of the production of one of the 
company’s bicycle model. After it was validated, a 
sensitivity analysis was undertaken.
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Adam Warburton
Supervisor: Prof CA McMahon

Use of a Supercharger as a Throttling Device

An experimental study into the use of a super-
charger as a throttling device in order to reduce 
parasitic losses of gasoline engines at part load. 
A rig was designed and built to measure pressure 
differences over a conventional throttle plate. The 
throttle plate was then replaced with a variably 
loaded impeller to ascertain the extent to which an 
impeller could be used as a throttling device, and if 
positive work out could be extracted. Finally, both 
the throttle plate and impeller were used in series 
to map potential reductions in pumping losses as-
sociated with throttling.

Jack Whalley
Supervisor: Dr LB Newnes

Modelling Uncertainty in Defence Engineering 
Contracts

The purpose of this study was to analyse and 
model the uncertainties in the corrective mainte-
nance cost of a support capability contract using 
the Five Layers of uncertainty. The Five Layers of 
uncertainty is an approach which proposes that 
identified items of uncertainty should be charac-
terised in a holistic manner in order to be mod-
elled. The modelled results presented the uncer-
tainty in the cost of failure for a subsystem proof of 
concept example.

Stuart White
Supervisor: Dr EA DeKoninck

Eco - Optimisation of a LEGO Power Functions 
Product 

This project explored various aspects of Design 
for disassembly (DFD) and implemented an ad-
vanced DFD methodology on the LEGO Power 
functions case study. New concepts were devel-
oped which reduced the hand disassembly time 
of the products. The concepts were analysed and 
the best concepts selected for further develop-
ment by LEGO. After the conclusion of the case 
study the collected information was then used to 
recommend changes to the DFD process and to 
tailor DFD guidelines for future DFD work.

Jonathan Youngs
Supervisor: Mr RM Valentine

Climatic	Effect	on	a	Tennis	Racquet

An experimental investigation was carried out into 
the effects that various climatic conditions such as 
temperature and humidity have on the string bed 
of a tennis racquet. To complete the investigation 
a piece of experimental apparatus was designed 
and manufactured. During testing it was conclud-
ed that the vibrational frequency of the string bed 
decreased with increases in temperature and hu-
midity.

Machine Systems Group

Timothy Burgess
Supervisor: Dr AJ Hillis

Development of Intelligent Aircraft Landing 
Gear

This investigation was to assess the suitability of 
an actively-controlled suspension system for a 
commercial airliner. As the suspension must be 
soft to reduce landing forces, but also hard to re-
duce vibrations while taxi-ing, a passive system 
can never be completely efficient.  An aircraft 
simulation was developed to test different control 
systems that would dynamically adjust the sus-
pension properties, thus keeping the operation ef-
ficient for a variety of taxi-ing and landing regimes.

Natalie Fern
Supervisor: Dr DN Johnston, Dr J Darling

Bicycle Dynamics

The aim of this project was to investigate the dy-
namic behaviour of a Moulton bicycle with rubber 
based suspension. Experimental tests were car-
ried out over a known input and compared with 
those from a standard dual suspension mountain 
bicycle to determine relative performance. The 
Moulton bicycle was modelled using SimMechan-
ics to explain the responses observed. The fre-
quency response of the bicycle with alternative 
suspension variables was predicted to examine 
the influence of specific suspension components.
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Matthew Field-Lucas
Supervisor: Dr RF Ngwompo

Modelling and Simulation of a Modern Anaes-
thetic Circle Breathing System

Anaesthetic systems are used in operating thea-
tres around the world, in order to induce and main-
tain unconsciousness in patients. Little research 
has been undertaken examining the physical per-
formance and efficiency of such systems. Given 
the cost and environmental impact of the anaes-
thetic gases, it would seem prudent to minimise 
the volume required. By modelling and simulating 
the breathing system in MATLAB and Simulink, it 
is hoped areas of weakness could be identified 
and improvements made.

Oliver Flight
Supervisor: Dr AJ Hillis

Development of an Active Helicopter Seat

Helicopters are susceptible to high vibratory loads 
and excessive noise that exposes the aircrew to 
high levels of vibration during flight. Long-term ex-
posure to this vibration may lead to health issues 
such as damage to the pilot’s spine and neck. This 
project investigates the use of adaptive helicop-
ter seat suspensions to reduce these vibrations. A 
computational model of an active helicopter seat 
has been built and the initial results have been 
promising.

Samuel Jimenez
Supervisors: Prof PS Keogh, Prof CR Bowen

Integrated Active Rotor Balancing through 
Novel Actuation

The feasibility of using an active rotor system for 
application in microturbines was explored. The 
studied concept was a rotor which could perform 
active unbalance correction during operation by 
displacing internal masses using novel actuators. 
The ultimate goal was to achieve an increase in 
the maximum operational speed of microturbines. 
The project involved modelling and simulating the 
proposed system, and successfully demonstrated 
the reduction in rotor vibration and transmitted 
bearing forces achieved by the design.

Christopher Kiely
Supervisor: Dr AJ Hillis

Actuator Design for a Variable Pitch Cross-
Flow Tidal Turbine

This project incorporates the design and develop-
ment of an intelligent control system to vary the 
angle of attack of a prototype three bladed varia-
ble pitch Darrieus’ type tidal turbine. Through pitch 
variation during turbine rotation, optimum angles 
of attack can be achieved and the turbine is able 
to self-start and reach high rotational speeds. This 
is a proof of concept project, taken from an initial 
design right through to a working prototype for ex-
perimental testing. 

Tak Kin Lee
Supervisor: Prof CA McMahon

Feature-Based Constraints on Engineering 
Modelling Analysis

This report gives a review of the finite element 
(FE) techniques applied in the analysis of five 
machine elements, which are keyway, shaft shoul-
der, circlip groove, deep groove ball bearing and 
bolted joint. The major aim of this report is to give 
the modelling method of each feature in FEA and 
second aim is to carry out a FE model containing a 
numbers of features combining it all together into 
shaft.

Ioannis Matthaiou
Supervisors: Mr J Roesner, Dr M McManus

Storage Systems for Renewable Energy 
Sources

The project examines the feasibility of integrating 
an energy storage system with wind power.  Par-
ticularly, it looks at find the best energy storage 
system, which gives the most profit to the wind tur-
bine array operator.  Examination has also been 
conducted to the amount of wind power, which can 
be smoothed with fast energy storage systems 
such as high-speed flywheel energy storage.
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James Pendleton-Briers
Supervisor: Prof AR Plummer

Performance of Coatings for Pump Refurbish-
ment

An investigation into the properties of a range of 
epoxy polymer composites and their application 
as high efficiency coatings for the wetted surfaces 
of fluid system components, specifically the sur-
faces of pumps. The project included developing 
an experimental procedure to test the perfor-
mance of various coatings and to determine the 
effect of properties including surface roughness 
and hydrophobicity. Sponsored by Pump Supply 
and Repair Group and Belzona International.

Tancred Porteous
Supervisor: Dr A Nassehi

Reducing Waste in the Manufacturing Pro-
cesses of a Toy Manufacturer

This project has been undertaken in conjunction 
with the small Norfolk based toy manufacturer Or-
chard Toys. The project attempts to identify areas 
where waste can be reduced on their production 
line and develops solutions as to how this can 
be done. This is achieved using discrete events 
simulation to recreate the company’s production 
line and act as a tool for analysis of any changes 
made. A discrete events model was  produced and 
successfully validated.

Thomas Rickman
Supervisor: Prof PS Keogh

Gear Tooth Topology Effects on Load Distribu-
tion in Ground Industrial Gears

Allen Gears is a world leader in the design and 
manufacture of high precision, industrial gear-
boxes. Industrial gears are ground to correct the 
distortions produced through certain heat treat-
ment processes and apply micro modifications to 
the tooth flanks. These modifications improve load 
distribution and help minimise the transmission er-
ror. Optimum grinding strategies were developed 
for a broad range of gears and predicted profile 
deviations and lead errors were quantified through 
load distribution analysis.

Paul Shepperd
Supervisor: Dr DN Johnston

Bladeless Fan for Water

The project aim was to determine whether the 
principals behind the Dyson Air Multiplier could 
be adapted for water. An experimental water mul-
tiplier rig was designed and constructed. Flow 
measurements were taken using an orifice plate 
calibrated using a Black & Veatch calibration rig. It 
was found that the Air Multiplier could be adapted 
to pump water; however, it was inefficient so fur-
ther design work is required to make it an alterna-
tive to conventional pumps.

John Whittington
Supervisor: Dr MN Sahinkaya

MATLAB A* Based Path Planner for Autono-
mous Off-Road Vehicle

A new venture for the University of Bath and a 
collaboration with Mechanical and Electrical En-
gineering, the autonomous quad project aims to 
convert an ‘off the shelf’ miniature quad bike to a 
driverless one. Generation of a least cost path to a 
pre-defined goal is required, which avoids known 
obstacles and will update for new obstacles de-
tected during driving. The A* search algorithm is 
chosen and a comprehensive planner developed 
within MATLAB.

Christopher Turner
Supervisor: Prof PS Keogh

Optimisation of rotor levitation using novel 
stator control interacting with composite rotor 
structures

Active magnetic bearings allow for frictionless and 
maintenance free operation at extremely high ro-
tational speeds. Initial testing of a magnetic bear-
ing rig was performed, from which parameters that 
could be improved by the use of an active com-
posite shaft were uncovered. To test the interac-
tion with a composite, samples were created and 
mechanically and magnetically inspected to justify 
the possibility of an active composite shaft in con-
junction with this existing technology.
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Solid Mechanics and Materials

Alixandra Chadwell
Supervisor: Dr MP Ansell
The Performance of Composite Prosthetics

In recent years advances have been made in the 
use of composite technology in prosthetic feet. 
This project analysed the structure of GFRP ta-
pered laminates with special attention to the 
delamination of such laminates. Stepped, over-
lapped, grouped and dispersed laminates were 
analysed to establish the effect of increased in-
terlaminar shear stresses present around the ply 
drops. Additionally, the microstructure of the cou-
pons was examined and further work within the 
area was identified.

Rui Dai
Supervisor: Dr S Gheduzzi
The Effect of Implant Design on the Quadri-
ceps Force in Total Knee Replacement

This project compared the kinematic behaviours 
of non-hinged and hinged total knee replacement 
by performing experiments with the knee testing 
rig. It was believed that the existing knee rig could 
accommodate non-hinged knee replacement with 
appropriate modifications. The properties of the 
lateral collateral ligament and medial collateral 
ligament were reviewed from previous studies and 
the potential ligament models were tested. Sta-
tistical analysis was performed with assistant of 
SPSS, the distribution and normality of the data 
was reviewed.

Hannah Davies
Supervisor: Dr MP Ansell
Nano-Enhancement of Endgrain Properties of 
Welsh Timber

Floor tiles manufactured from endgrain wood 
are required to be resistant to indentation, dura-
ble and dimensionally stable; this project aimed 
to improve the hardness of six species of wood. 
A method of treating the wood with a solution of 
Calcium Hydroxide in ethanol was designed and 
a sample from each species of wood was treated. 
These samples, alongside untreated samples, 
were examined using an SEM before the Vickers 
hardness was measured and the results com-
pared.

Frederik De Coninck-Smith
Supervisor: Dr ACE Dent
A Kick-Start to RepRap Printed Bone Scaf-
folds: Design and In Vitro Characterisation

The production of synthetic bone scaffolds that 
are both biocompatible and match the mechani-
cal properties of bone has been researched for 
decades. This project aimed to kick-start research 
on an OpenSource platform, hoping to accelerate 
progress in the field. A new polymer-ceramic com-
posite was manufactured and a RepRap machine 
used to print controlled porous scaffolds. Novel 
designs and in vitro characterisation showed ex-
citing prospects for RepRap as the future of bone 
scaffold design.

Juliette De Gaultier De Laguionie
Supervisor: Dr IG Turner
The Effect of Antimicrobial Agents on the Me-
chanical Properties of Catheters

It is estimated that by 2018, 423 million people will 
suffer from urinary incontinence. The Foley cath-
eter has been the most commonly used device for 
the management of incontinence since 1936, yet 
fundamental problems remain with its design. The 
use of an antibacterial agent has been proposed 
but its effect on the mechanical properties of the 
catheter is unknown. This was assessed through 
a series of tensile tests and a custom designed 
burst test.

Melvin Chung Ng
Supervisor: Prof CR Bowen
Minimising Variability of the Piezoelectric Co-
efficient	in	3-Layer	Polymer	Ferroelectret	Films

Ferroelectrets are relatively novel developments in 
piezoelectric materials. In the last 30 years there 
has been research into turning layers of polymer 
laminates into piezoelectric materials with coeffi-
cients comparable to those of ceramic piezoelec-
tric. The latest method for layering and charging 
the polymers exhibit promising results but display 
variability in piezoelectric coefficient across single 
samples. This project suggests methods to ad-
dress this issue and seeks to create a sample with 
more uniform coefficient distribution.
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Stephanie De Smedt
Supervisor: Prof CR Bowen

Modelling and Analysis of a Bistable Compos-
ite Fitted with Piezoelectric Patches Used for 
Broadband Energy Harvesting

This project built upon the work of a prior study 
to simulate a [0/0/90/90]T bistable laminate fitted 
with piezoelectric patches. Using a combination 
of classical laminate theory and finite element 
analysis a MATLAB simulation was created which 
produced results within 10% of an experimental 
dataset. A variety of laminate configurations were 
simulated with a view to establishing an optimal 
device configuration to maximise electrical energy 
generation.

Daniel Firth
Supervisor: Dr JLC Cunningham

Human-Powered Aircraft - Pilot Faring and Re-
straint

Further developing the University of Bath’s HPA 
project, this year has seen the design, manufac-
ture, and assembly of a Pilot Faring to reduce fu-
selage drag. The project aims to improve the aero-
dynamic performance of the aircraft whilst adding 
minimal weight, thus maximising returns from the 
very low-output source of power. The project fo-
cuses on rapid manufacturing techniques and ma-
terials. In addition, pilot safety has been improved 
by the implementation of a safety study and sys-
tem.

Timothy Fletcher
Supervisors: Prof G Hunt, Dr R Butler

Breaking the Rules in Composite Laminate De-
sign

The full potential of composite materials use within 
the aerospace industry is yet to be realised. Dur-
ing this project new and novel laminate designs 
were researched, in order to determine the poten-
tial benefits and risks over industry standards. The 
primary focus of the research was the stacking se-
quences and their effect on elastic coupling be-
haviour, which does not exist in metals. Software 
was developed that automatically determines the 
optimum design of composite laminates and struc-
tures.

Rory Force
Supervisor: Dr J Darling

Measurement of Trailer Stability

Car and caravan combinations often undergo 
“snaking” when travelling at speed. This project 
investigates the effectiveness of a novel tow-hitch 
design at stabilising the system. The impact of 
suspension characteristics on system behaviour 
is also investigated using a 1:10 scale model. The 
project is carried out in conjunction with the cara-
van manufacturer “Bailey of Bristol”.

Dmitri Ginzburg
Supervisor: Dr M Meo

Investigation of a Rolls-Royce HPC Blade Lin-
er Interaction

Reducing the clearance between the tip of the 
compressor/turbine blade and the casing can 
lead to an increase in overall efficiency of a turbo-
machine. However, this can also cause a contact 
between the rotating and stationary components; 
such contact is called a blade liner interaction. 
This project attempts to devise a set of compu-
tational tools and procedures in order to perform 
a structural optimisation study of the Rolls-Royce 
High Pressure Compressor blades via advanced 
FEA simulations.

Edward Gower
Supervisor: Dr JLC Cunningham

Human-Powered Aircraft: Optimisation of 
Undercarriage Design in order to Maximise 
Thrust to Weight Ratio

University of Bath are committed to achieving sus-
tained human-powered flight of its aircraft, ‘Noct-
ule’. Whilst the aircraft has been built, a number of 
improvement opportunities exist. One such oppor-
tunity is the undercarriage. The project seeks to 
undertake three key tasks: 1) Analyse the existing 
undercarriage to identify the design constraints 
and potential improvements: 2) Design and manu-
facture an optimised design, using the latest tech-
nologies and methods: 3) To rigorously assess the 
new design.
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Claire Hughes
Supervisor: Dr R Butler

Crack Jumping in Post-Buckled Composites

Composite materials are revolutionising the aero-
space industry as a result of the huge weight sav-
ings they provide. The identification, behaviour 
and propagation of internal damage caused by 
out-of-plane impacts are relatively unpredictable 
hampering the full exploitation of the benefits 
these materials offer. The aim of the project was 
to investigate the behaviour and effect of dam-
age jumping between layers within the structure, 
propagating on additional layers. The results will 
be used to optimise stacking sequences.

Jonathan Kahlon
Supervisor: Dr R Butler

Optimisation of Multi-Celled Integrated Wing 
Box

Variable Angle Tow (VAT) composite panels have 
shown significant weight savings compared to 
straight fibre laminates. VAT design allows for 
stiffness tailoring along the plate to improve stress 
distribution. Previously, optimisation would be 
completed on fixed or simply supported axially 
loaded plates. However, in aircraft no such sup-
port exists. A multi-cell wing box with web plates 
acting as longitudinal supports was optimised 
in this project. A 21% weight reduction against 
straight fibre designs was achieved.

Chathura Kasun Kannangara
Supervisors: Prof CR Bowen, Dr M Meo

Modelling of ultrasonic wave propagation in 
LS-Dyna

This project, carried out in conjunction with Airbus 
Bristol, focused on modelling of ultrasonic wave 
propagation in isotropic materials in order to im-
prove the understanding of wave interaction within 
complex geometries. The project aimed to quan-
tify the effects of certain characteristics such as 
crack width and length on the detectability of the 
crack in an ultrasonic inspection.

Jake Madgwick
Supervisor: Prof AW Miles

Identifying Theoretical Models for Taper 
Strength in Modular Hip Implants

Hip replacement components are traditionally held 
together via a Morse taper, this joint has been 
shown to fail and to produce wear debris and 
corrosive discharge in vivo. In order to increase 
the durability of this joint an appropriate model 
for determining the strength first had to be identi-
fied. The models created during the project make 
fewer approximations than older models and 
were shown to be more accurate when compared 
against experimental data.

Timothy Marlow
Supervisor: Dr J Darling

Optimisation of a Human-Powered Aircraft 
Drivetrain

Based around the human-powered aircraft at the 
university, this project hopes to analyse the cur-
rent drivetrain and then design and build a new 
system. The current system has been character-
ised by mechanical efficiency, mass and reliability. 
A marked improvement in mechanical efficiency 
has been found with the new design. The aircraft 
has been entered into the RAeS Icarus Cup for 
2012, where we hope to compete nationally with 
other HPAs.

James McGarley
Supervisors: Dr M Meo, Dr HA Kim

Investigating Impact Properties of Carbon 
Composites

Composite laminates are of increasing interest, 
particularly in aerospace engineering, where their 
use in exposed parts of aircraft is limited by poor 
resistance to impact. Impacts produce cracking 
and delamination that significantly reduce the 
residual properties of the part. This study inves-
tigates the improvement of impact resistance in 
composites by the addition of silica nano-particles, 
and concludes that there is a definite reduction in 
damage as silica content increases, for samples 
subjected to identical impacts.
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Francis Merino
Supervisor: Dr R Butler

Damage Growth in Post-Buckled Aerospace 
Structures

Damaged CFRP laminates were tested under 
tension; stacking sequences with high Poisson’s 
ratios were used to induce transverse compres-
sion which was predicted to cause buckling of a 
delaminated region. Testing proved that delami-
nated sublaminates buckled under tensile strain, 
and the buckling strain (εc) is proportional to the 
base-sublaminate Poisson’s mismatch. Delamina-
tion propagation occurred in all laminates whose 
Poisson’s mismatch was less than -0.25 and the 
rate at which the damage propagated was directly 
proportional to the mismatch.

Martin Pickett
Supervisor: Dr M Meo

Structural Health Monitoring Using Nonlinear 
Dynamic Based Sensors

This project investigates the modelling and gen-
eration of highly nonlinear solitary waves (HNSW) 
within a one-dimensional granular lattice con-
structed from spherical beads with specific consid-
erations of use within the structural health moni-
toring (SHM) field. Experiments include altering 
the properties of the granular lattice and attempts 
to calculate the thickness of aluminium plates.

Elwish Raut
Supervisor: Dr M Meo

Detection of Damage in an Airbus Composite 
Aerospace Structure with Ultrasound

This project comprised an investigation into ‘out-
of-plane fibre waviness’, a defect that can occur in 
fibre-reinforced polymers at certain stages of the 
manufacturing process. Two fabrication methods 
of artificially inducing waviness into composite 
laminates were developed and the waves were 
characterised using optical microscopy. Ultra-
sonic phased arrays were subsequently used to 
detect and characterise the waves. Finally, a fi-
nite element analysis was conducted to examine 
how waviness affects the laminate’s compressive 
strength.

Brendan Sloan
Supervisors: Dr R Butler, Dr A Rhead

Analysis & Testing of Roll-Formed Aerospace 
Composite Stiffeners

The aim of the project was to analyse and test a 
novel aerospace composite stiffener designed and 
manufactured by GKN Aerospace. The composite 
stiffeners were manufactured using a   roll-forming 
technique not previously used in the aerospace 
industry.  Analysis was conducted to understand 
the effect of the manufacturing process on the 
physical and mechanical properties of the stiffen-
ers.  Experimental testing determined the strength 
of the stiffeners with and without impact damage.

Christopher Stormont
Supervisor: Dr K Bray

Determination of the Speed of a Tennis Court 
Surface Using 3D Trajectory Data

The measurement of the speed of a tennis court is 
of interest to many different bodies. Currently only 
the International Tennis Federation has an ap-
proved method for determining court pace rating 
(CPR). This study examines whether the speed 
of the tennis court can be determined using the 
Hawk-eye ball tracking technology and how the 
presence of spin effects the value of CPR by us-
ing mathematical modelling.

Yee Wye Tay
Supervisor: Dr J Darling

Bicycle Tyre Testing

This project aims to investigate the lateral dynam-
ics of a bicycle tyre. Lateral force generated by the 
tyre is important in maintaining stability of the bi-
cycle while travelling in a curvilinear path. Several 
key parameters were identified to affect the lateral 
force generated, including camber and sideslip 
angles, tyre pressure, vertical load applied, and 
tyre temperature. The effects of tyre speed and 
type of tyre threads on the lateral force generated 
will also be examined.
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Competition Submersible Group

Jennifer Blowers
Supervisor: Dr LD Chambers

Manoeuvrability of a Wave Thruster

Gymnobot is a 1.5m long wave-driven robotic re-
motely operated vehicle (ROV) based on the Am-
azonian knifefish. It is a two motor driven, ribbon-
fin propelled submarine. This project examines 
the thrust produced by the forward, backward and 
vertical movement achieved by the single fin. The 
hydrodynamic principles surrounding this move-
ment are examined theoretically and experimen-
tally and confirmed through Digital Particle Image 
Velocimetry (DPIV) to explore this alternative pro-
pulsion system.

Jonathan Boustred
Supervisor: Dr RF Ngwompo

Biomimetic	Submarine;	Ronquil	Transmission	
and Pilot Ergonomics

This is one of the Bath University Racing Subma-
rine Team (BURST) projects. There is a concept to 
install a new propulsion unit on an existing subma-
rine; the Ronquil, which takes its name from the 
Ronquil fish which uses an undulating dorsal fin 
to manoeuvre. This project was to analyse, design 
and test different mechanisms which could trans-
mit power from the rotating pedals to the linear 
oscillating fin rays which form the undulating fin.

Max Wilson
Supervisor: Prof CR Bowen

Fluid Movement Control Using a Positive Ex-
pulsion Bladder

The fluid movement inside the fuel tank of the 
Devon One rocket being made by Tranquility Aer-
ospace has been analysed. The novel fuel tank 
includes a PVC bladder which contains the fuel 
to prevent mixing with the gas propellant. The vis-
coelastic properties of the PVC were found to be 
capable of controlling the movement of the fluid 
mass enabling the rotation of the main engine to 
counter the movement of the vehicle mass centre.

Chris Wills
Supervisor: Dr MP Ansell

Processing of Bamboo into Laminated Struc-
tures

With a fast growth rate and strength/stiffness to 
weight ratios better than that of steel, bamboo is 
leading the way in sustainable building in devel-
oping countries. Flattened bamboo, produced by 
splitting the material around the circumference, is 
widely utilised in floor and walls. This project fo-
cused on designing a method to create flattened 
bamboo and using it to manufacture eco-friendly 
bamboo laminate panels.

William Tulloch
Supervisor: Dr M Meo

A Structural Health Monitoring System for a 
Composite Rotor Blade

This project explored the possibility of using an ar-
ray of piezoelectric sensors embedded in a com-
plex composite rotor blade to identify the acoustic 
emission source and severity of an arbitrary me-
chanical impact. The project involved the develop-
ment of new as well as published source detection 
algorithms utilising time of arrival calculations and 
computational optimisation. The wave arrival time 
at each sensor was derived using the continuous 
wavelet transforms of signals collected during 
laboratory testing.

Niraj Vibhakar
Supervisor: Dr ACE Dent

Mechanical Characterisation of a New Material 
for 3D Printed Bone Scaffolds

Autografts, the gold standard of bone transplants, 
are no longer a good enough treatment due to 
increasing risks and complications. Synthetic 
bone scaffolds have long been the ‘Holy Grail’ 
of orthopaedic treatments and bone transplants. 
This project involved investigating the mechani-
cal characteristics and the 3D printability of a new 
composite biomaterial made from polylactic acid 
and hydroxyapatite. Rapid prototyping of a bone 
scaffold through the RepRap project would be the 
ultimate goal of the material.
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Oliver Fairfax
Supervisor: Dr WM Megill

Yaw Control System for Human-Powered Sub-
marine

Working on the Bath University Racing Submarine 
Team, this project was to design, build and test a 
new yaw control system for the human-powered 
submarines. A waterproof, pressure-proof elec-
tronic two-axis joystick with haptic feedback was 
built for the pilot. There is also a gearbox built at 
the stern of the submarine to manipulate the con-
trol surfaces using electric stepper motors with a 
manual alternative built in case of electronic fail-
ure.

Adam Falshaw
Supervisor: Dr WM Megill

Depth Control System for Human-Powered 
Submarines

An investigation into the available control meth-
ods suitable for autonomous depth control of an 
underwater flight vehicle, an implementation of a 
controller and the design of testing regimes to find 
the characteristic equations of motion that govern 
the submarine. The project also features a design 
element to solve the issue of housing all electrical 
components in a watertight environment, the posi-
tion of equipment in the submarine and the sub-
sequent effect on the submarine’s hydrodynamic 
response.

Daniel Knight
Supervisor: Dr WM Megill

Ribbon Fin Design for a Biomimetic Human-
Powered Submarine

The design, build and test of a new propulsion unit 
for a human-powered submarine, based on the 
elongated, undulating dorsal fin of its namesake, 
the Ronquil. Many robotic submarines send travel-
ling waves along a fin to generate thrust, but none 
were made to the proposed scale, or powered by 
a human. Both factors brought new challenges 
to the design and manufacture of the prototype, 
which will be used for future optimisation.

Hemaang Sharma
Supervisor: Dr DN Johnston

A Hydraulic Transmission System for a Hu-
man-Powered Submarine

Building on previous work which showed the un-
feasibility of using water as the working fluid in 
standard oil-based hydraulic actuators for human 
powered applications, this project investigates 
the use of pneumatic actuators for the same ap-
plication. A holistic approach including an assess-
ment of propulsion forces, review of human power 
generation under water and experimentation with 
a standard pneumatic cylinder is used to assess 
power performance and efficiency to specify a de-
sign point for the system.

Emma Shavick
Supervisor: Dr WM Megill

A Human-Powered Submarine Race: Prepar-
ing to Win

The Bath University Racing Submarine Team 
(BURST) are entering a new European Interna-
tional Submarine Race (eISR) for the first time in 
June 2012. The aim of this project was to inves-
tigate the human factors affecting a human-pow-
ered submarine race. An underwater test rig was 
designed and manufactured to measure air con-
sumption, human pedalling cadence, torque, and 
propeller thrust produced at the water’s surface 
and at depth.

Timothy Vickers
Supervisor: Dr SA Macgregor

Propeller Design for a Human-Powered Sub-
marine

Following on from previous projects on the sub-
ject, both theoretical and experimental methods 
are developed, including the implementation of 
lifting line theory, and its expansion using basic 
engineering principles to design a contra-rotating 
propeller.  Open-water testing of an existing pro-
peller was undertaken using a custom built pedal 
test rig from which torque, thrust and rotational ve-
locity information were measured.
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Formula Student Group

Amyce Aurora-Smith
Supervisors: Dr AN Nassehi, Prof ST Newman

Design Optimisation and Manufacture of Twin 
Bearing Uprights for Team Bath Racing 2012

This project aims to improve the design of the alu-
minium tbr11 uprights by optimising their stiffness 
and weight values, and investigates the feasibil-
ity of a composite alternative design constructed 
from an aluminium frame, rohacell foam cores 
and carbon fibre skins. To ‘optimise’ this twin bear-
ing design an ‘adequate stiffness’ value is defined 
from camber compliance data, and the mass of 
the upright designs reduced while still meeting the 
adequate stiffness requirement.

Christopher Berns
Supervisor: Dr K Robinson

Thermal Balancing of Brakes/ Pedal Box

This project examines the effects of thermal load-
ing upon the brake balance of the Bath Formula 
Student car. An understanding of the brake sys-
tem will be gained through modelling techniques 
and testing of the 2011 car. In addition, this project 
aims to model the front outboard temperature dis-
tribution, in order to validate the use of thermally 
sensitive carbon fibre wheels. Finally, this project 
also focuses on the design of the 2012 car’s pedal 
box.

Thomas Chilton
Supervisor: Mr AJ Green

Preliminary Investigation into the Overall Aer-
odynamic Optimisation of a Formula Student 
Car	for	Maximum	Performance	and	Efficiency

This project uses numerical and finite element 
methods combined with road testing and in depth 
aerodynamic theory to analyse the aerodynamics 
of a Formula Student car. Predictions are made 
on the importance and possible performance en-
hancements achievable through the aerodynamic 
redesign of certain areas of the car. Concepts are 
shown for the redesign of the most important ar-
eas and recommendations made for future work 
involving more detailed CFD analysis and a more 
detailed redesign.

Charles Duncan
Supervisor: Dr K Robinson

Optimisation of the Thermal Management of a 
Formula Student Car

The design of a robust thermal management strat-
egy is key to the success of a Formula Student 
car. Failures of previous TBR engines were inves-
tigated such that lessons could be learned and 
knowledge transferred to the design of the TBR12 
car. The thermal demands of an Aprilia RXV 550 
engine were analysed through both live track test-
ing and steady state dynamometer testing such 
that the optimal cooling strategy could be tailored 
to the 2012 competitions.

George Fryer
Supervisors: Dr GW Owen, Mr J Barrie

Additive Manufacturing Process Capability 
Study and Design Optimisation of the Intake 
System of a Formula Student Car 

A study into the design optimisation of an additive-
ly manufactured intake system for use in the For-
mula Student competition. The project includes 
investigation into the possible methods available 
for manufacture and the benefits that additive 
manufacturing can bring to the design develop-
ment cycle.

Colin Garoghan
Supervisor: Dr GW Owen

Development of a Formula Student Suspen-
sion System Design Environment

This is a study into the development of a simulation 
environment for the design of a formula student 
vehicle suspension system. Starting from basic 
principles the aim of the project was to introduce 
more complexity to improve the accuracy of the 
model, developed through and validated by rele-
vant track data. Through increased understanding 
and model advancement the hope is to generate 
an optimal handling package for the TBR12 car.
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Tobias Kamlage
Supervisor: Dr JLC Cunningham

Design and Analysis of Underbody Aerody-
namics of a Formula SAE Vehicle

The main objective of this work was to assess the 
aerodynamic performance of the underbody de-
signed by Jun-Jie Chan for the 2011 Team Bath 
Racing Team and to determine the impact it would 
have on the performance in competition. Various 
track testing events were prepared and the perfor-
mance impact was analysed analytically.  Further-
more the composite structure of the underbody 
was redesigned in detail, so as to improve its ri-
gidity, reduce its weight and cost.

Stephen Knowles
Supervisor: Dr K Robinson

Formula Student - An Investigation into Oil 
System Behaviour

Following mechanical failures suffered in the 
TBR11 Aprilia RXV550 powerplant, theories were 
formed suggesting the engine oil system was the 
source of the ultimate failure mode. This investi-
gation is based on tests carried out on an empty 
engine crankcase with an externally driven oil 
pump. This test rig coupled with 1D CFD simula-
tions allow engine lubrication system parameters 
that would be destructive to a running engine to 
be reproduced, allowing the symptoms to be un-
derstood.

Robbie Lesbirel
Supervisor: Mr AJ Green

Design and Manufacture of Carbon Fibre 
Wheels

The project explores the design of 10” wheels for 
Formula Student application using carbon fibre 
reinforced plastics as the primary material.  The 
focus is on improving stiffness and reducing mass 
within the wheel compared to the standard 10” 
aluminium alloy wheels to give a competitive ad-
vantage. The design process and manufacturing 
techniques are analysed with the aim of producing 
a set of wheels for use on the University of Bath 
2012 Formula Student car.

Fred Martin-Dye
Supervisor: Dr M Wilson

Analysis of Front and Rear Wings for a For-
mula SAE Vehicle

The aim of the project was to design, analyse, con-
struct and test front and rear wings for the Team 
Bath Racing 2012 Formula Student car. Over 
300 hours of CFD was undertaken prior to wing 
construction and testing on last years car was ex-
tremely positive. Driver feedback was positive and 
the lap times fell considerably. It is extremely likely 
that TBR 2012 will be featuring both front and rear 
wings; a first in Bath’s Formula Student history.

Graham Iles
Supervisor: Dr S Akehurst

The Modelling and Validation of a Formula Stu-
dent Ricardo Wave Engine Model using Crank 
Angle	Based	Data	Acquisition

Engine simulation is a useful tool in providing a 
base for rapid performance analysis. This is es-
pecially relevant for the fast development pace 
associated with Formula Student; the Ricardo 
Wave model is key to the design of many pow-
ertrain components. Whilst useful for predicting 
trends, earlier simulations have incorporated undi-
agnosed error in performance. Creation of a high-
accuracy model through validation against test 
cell data allows for development less constrained 
by the cost of physical prototypes.

Nathan Morgan
Supervisor: Mr AJ Green

A Direct Injection System for the Team Green 
Eco Marathon Vehicle

Team Green are the UK’s premier Eco-Marathon 
team and are the British record holders for the 
furthest distance travelled on one gallon of  fuel, 
6603mpg. This project investigated improvements 
possible through a change in mixture delivery from 
port fuel injection to direct  injection. A commercial 
air-assisted direct injection system was utilised. 
Preliminary engine tests showed excellent poten-
tial, with performance figures to match the old sys-
tem seen straight out of the box.
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Harry Parr
Supervisor: Dr CJ Brace

Steady State Calibration of a Formula Student 
Powertrain for Performance and Fuel Econo-
my

In the 2012 season a rule change means that for 
the first time gasoline cars will be in direct com-
petition with their electric counter parts. 10% of 
available points are awarded for fuel consumption 
and as such this raises the need to ensure that 
gasoline powertrains are calibrated for best fuel 
consumption whilst maintaining competitive lap 
times. This project investigates the potential fuel 
savings that could be made through calibration of 
the Engine Control Unit.

Matthew Rudling
Supervisor: Dr MP Ansell

Impact Attenuator

The objective of this project was to design, manu-
facture and test an energy absorbing crash struc-
ture for this year’s Formula Student car, with the 
aim of further reductions in weight. A series of 
dynamic tests have been performed, using a new 
test rig at the university, in order to more closely 
represent a head-on impact. The feasibility of an 
integrated nose cone impact attenuator structure 
has also been investigated.

David Sanderson
Supervisor: Dr GW Owen

Testing and Modelling a Formula Student Tyre

The aims of this project were to characterise the 
Hoosier 6.0/18.0-10 LC0 compound tyre through 
experimentation and produce a pure lateral tyre 
model for use in a vehicle dynamics simulation. 
Dynamic rig testing was undertaken on the PVRC 
chassis dynamometer to find the lateral force vs 
slip angle relationship and look at variations due 
to inflation pressure. The tyre was modelled using 
Pacejka’s /Magic Formula/ with data processing 
and modelling carried out using OptimumT soft-
ware.

Gregory Seeber
Supervisor: Dr CJ Brace

Combustion Analysis

Ricardo WAVE was used to model TBR12’s Aprilia 
RXV 550 engine. To model the combustion, WAVE 
utilises a half sine wave for the burn rate. In order 
to give a more accurate representation of transient 
combustion variation, a lookup table of dynamom-
eter data can be used via a Simulink co-simulation. 
This will be helpful in further engine development 
for the predicting a high coefficient of variation and 
knock throughout a transient manoeuvre.

William Snyder
Supervisor: Dr K Robinson

Investigative Study of Formula Student Engine 
Silencing

Weight savings are sought in every area of a For-
mula Student car, but saving weight from the si-
lencing system can result in failure of the noise 
test. This project aims to determine the optimal so-
lution for the 2012 entry.  A combination of simula-
tion and real world data has been used to identify 
trends in silencer design. Comparison of real and 
simulation data has also been conducted, with 
varying degrees of accuracy.

Thomas Wall
Supervisor: Dr S Akehurst

Optimisation of the Gear Change Strategy and 
Implementation of a Launch Control System 
on a Formula Student Car

This project had two objectives; the first was to 
optimise the current gear change strategy to make 
the gear changes faster, smoother and more reli-
able. The second was to develop a launch control 
program that would allow the fastest get away from 
the line possible and was easy to use. The project 
involved learning new software, developing suit-
able programs and fine tuning them through test-
ing to get the best results.
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Richard Wilcox
Supervisor: Dr GW Owen

A Study into Optimising the Inboard Suspen-
sion	on	a	FSVehicle	for	Event	Specific	Setups

This is an experimental based project which is 
aimed at optimising the inboard suspension of the 
previous Formula Student single seater race car. 
The overall aim is to use knowledge gained from 
the suspension development process to apply to 
this year’s car, to achieve maximum performance 
during each dynamic event at FS UK 2012. The 
objectives included damper validation through dy-
namometer testing with dynamic track testing be-
ing the main content of the project.

Zhang Zhegang
Supervisor: Mr AJ Green

Investigation into Carbon Wishbone Strength 
of a FSAE Car

The strength of the carbon fibre wishbone on the 
TBR12 formula student car was investigated in this 
project, and several compressive and tensile tests 
were carried out on Instron machine. The strength 
of two different types of carbon fibre tubes was 
compared, and test samples with different bond 
length and bond gap of the tubular lap joint were 
made and tested. The optimum bond geometry on 
the wishbone assembly was then concluded.

Jonathan Cooke
Supervisor: Dr BJ Hicks

An	Expandable/	Reconfigurable	Roof	Box

The project aimed to develop a mechanism that 
aided loading/unloading of a roof-box by provid-
ing improved access. It was hoped that through 
improved access more efficient packing would be 
possible, enabling users to downsize their roof-
boxes, reducing vehicle drag.  This resulted in a 
parallelogram based lowering mechanism with a 
gas-strut mechanical assistance system capable 
of assisting the lifting of 50Kg loads from an ac-
cessible loading position at the side of the vehicle 
to the roof.

Daniel Critchley
Supervisor: Dr A Bowyer

RepCycle 
Plastic Granulator

The vision of this project is for users to recycle 
plastic waste as a replacement for the costly plas-
tics used in 3D printed models.

Kara Kandan
Supervisor: Mr R Valentine

Oil Spill Containment System For Oil Tankers

A project design of a fully-automated, on-board 
oil containment system for oil tankers that run 
aground or are involved in collisions in rough sea 
weather conditions, assuming no immediate ex-
ternal assistance. The crude oil within a ruptured 
cargo tank is transferred and contained to mini-
mise the available oil that can leak into the envi-
ronment, therefore containing the oil spill.

Specialist Design Group

Sam Hawkesley
Supervisor: Dr A Nassehi
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Tom Smith
Supervisor: Prof G Jones

Rain Water Harvester

This year saw the early introduction of numer-
ous hosepipe bans putting England’s green and 
pleasant lands increasingly at risk. This project 
aims to develop a simple and affordable rainwater 
harvesting solution for non-portable water require-
ments in the home. The product can be retrofitted 
to existing housing without the disruption associ-
ated with the installation of existing systems and 
distinguishes itself further by the use of zero-fuel/
electricity ram pump.

David Kitchen
Supervisor: Dr EA Dekoninck

A Self-Deploying Quick-Level Camping Table

Based on the lengthly procedure of manually ad-
justing all camping tables currently on the market, 
a product was designed that can be erected, po-
sitioned at the correct height, levelled and locked 
into position in under five seconds. 

Rebecca MacEnri
Supervisor: Dr BJ Hicks, Dr M Hillman(BIME)

Pressure Redistributing Wheelchair Cushion

A new wheelchair cushion was designed, which 
aims to reduce the risk of pressure sore formation 
for people with a high level spinal cord injury. The 
project involved taking pressure map readings of 
various prototypes and using the results to make 
key design decisions. The product alternates be-
tween two states every 4 minutes using a linear 
cam, which is driven by a rack and pinion. The 
maximum pressure remains below 100mmHg.

Matt Scott
Supervisor: Dr EA Dekoninck, Mr J Barrie

Gareth Price
Supervisor: Prof SJ Culley, Mr J Roesner
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BEng Student Projects

Alexandre Fischer
Supervisor: Dr CJ Brace

Detecting and Predicting Pre-Ignition in a 
Highly Downsized SI Engine

Recent legislation imposed on car manufacturers 
limits CO2 emissions of fleet averages to 130 g/
km. To comply, downsized SI engines produc-
ing higher specific power and torque outputs 
have been developed. Downsizing provides bet-
ter emissions but an abnormal combustion event 
called pre-ignition has appeared. Pre-ignition oc-
curs in a random fashion and has the potential to 
damage engine components.  Detecting and pre-
dicting it would open the way to further downsiz-
ing, allowing further reduction in emissions.

Andreas Hadjigeorgiou
Supervisor: Dr DN Johnston

Modelling of a Hydraulic Valve

Counterbalance valves are used to control the de-
scent of a cylinder supporting or holding a load 
which otherwise would behave in an uncontrolled 
fashion. A 3:1 pilot ratio counterbalance valve 
made by Sun Hydraulics is to be modelled. In or-
der for this to be achieved MATLAB Simulink will 
be used. This will be done to understand how and 
why piston seats are cracking in a particular loca-
tion and possible solutions to it.

Jessica Rui Ting Lee
Supervisor: Dr BJ Hicks

Improving Quality at the Brazing Stage of 
Moulton Bicycle

The main aim of this research is to improve the 
quality of Moulton Bicycle (MB) at the brazing pro-
cess. MB is a bicycle manufacturer, hand- built in 
Bradford- on- Avon and the quality of the bicycles 
has been their main concern. AM20- 22 and AM 
Speed was used as the research model because 
these bicycles have the highest defect.  Improve-
ment solutions such as Poka- yoke were imple-
mented and the defects are expected to reduce
from the current 99% to 25%.

Shunya Matsubara
Supervisor: Dr M Carley

Propellor Design of a Human-Powered Aircraft

An Excel program was made for the human pow-
ered aircraft team anticipated to participate in the 
Kremer competition next year, which designs a 
propeller of minimum induced power loss.

Syed Raza Ali Mehdi
Supervisor: Dr R Butler

Buckling and Damage Tolerance of Aerospace 
Composites

This experimental project looks at buckling and 
damage tolerance of pristine, undamaged com-
posites. This is a follow on to previous work done 
on damaged composites by other researchers at 
the University and aims to set a baseline guide 
for buckling loads and strains. Several compos-
ite panels, with varying sub-laminate angles were 
tested and analysed. The complete results are 
presented in a report, a presentation and at the 
exhibition.

Hamid Moradlou
Supervisor: Dr A Nassehi

Improving Workstation Layout in Manual Man-
ufacturing Process -  Moulton Bicycle

The purpose of this project was to identify the im-
mediate problems associated with production line 
and improve workstation layout in Moulton Bicycle 
Company. For this reason it was decided to focus 
only on material handling cost. In order to obtain 
an optimum layout, three different arrangements 
were investigate followed by a suggestion for fu-
ture production. Then after comparing the results 
and determining the final recommendation a man-
ufacturing simulation was obtained.
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Nonso Alex Omile
Supervisor: Dr MP Ansell

Instrumented Power Drill Design for Investiga-
tion of the Drill Resistance of Different Materi-
als and Structures

This project focusses on designing an instru-
mented apparatus that will be used for the quan-
titative analysis of the drill resistance of different 
structures and materials. With successful accom-
plishment of this aim, research is to be made into 
finding drill resistant materials that will fit into the 
confines of a door panel to combat against bur-
glars wishing to break through doors with the aid 
of a cordless power drill.

Dominic Parsons 
Supervisor: Dr CJ Brace

Investigating the Effect of EGR on a High Load 
Petrol Engine

This project looked into how the introduction of 
exhaust gas recirculation impacted on the com-
bustion in a highly boosted gasoline direct injec-
tion engine at full load, and how this affected the 
engine performance and emissions. Results con-
firmed mechanisms that have been observed in 
previous research investigating EGR and showed 
that for an engine operating at a BMEP of around 
30 bar the introduction of EGR increased the 
knock limit to allow operation with more optimal 
combustion phasing, resulting in significant BSFC 
and emissions improvements.

Carrie Scott
Supervisor: Mr J Barrie

Inclusive Design | Cordless Drill

Everyday design decisions have the potential to 
include or exclude customers and more often than 
not mainstream products fail to meet the require-
ments of all that could benefit, with the design of 
cordless drills being no exception.  A mans world, 
in both culture and form; cordless drills are a prime 
example of exclusion by design. Through heavy 
user involvement this report aims to address the 
issues of exclusion surrounding the design of 
cordless drills and investigates 3 major ergonom-
ics sources or error in the current design: Physi-
cal, psychological and communicational.
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Students studying abroad on the Erasmus Exchange Scheme

Graham Dash 

Supervisors: Mr. Christoph Strangfeld, Tech-
nische Universität Berlin
Dr Zhijin Wang, University of Bath

Investigation of the Trailing Edge Vortex Be-
hind a Swept Semi-Span Backward-Facing 
Step

At high angles of attack, vortices can become 
unstable and vortex breakdown occurs. To 
understand more about the flow physics that 
cause these flow structures, a swept semi-span 
backward-facing step is being investigated as 
a generic model for this type of vortex. Syn-
chronised Stereo Particle Image Velocimetry 
and pressure measurements were taken in the 
wind tunnel for a range of Reynolds numbers 
and sweep angles. The combination of the two 
measurement techniques could disclose con-
nections between the evolution of the shear 
layer and the instabilities causing vortex break-
down.

Hilario Xin Chen

Supervisors: Dipl.-Ing. Christoph 
Rommerskirchen, Technische Universität 
München 
Dr Jos Darling, University of Bath

Investigation on the eCoMove ADAS system 
and the relationship between different situa-
tions and drivers

The project is part of the eCoMove project, 
which is funded by the European Commission 
with aims to reduce fuel consumption in trans-
portation through the development of Advanced 
Driver Assistance Systems  (ADAS). The thesis 
will be an assessment of how fuel efficiency im-
provement was achieved using the developed 
ADAS and how drivers’ behaviour correlates 
and influences the reduction in fuel consump-
tion using statistical data and software. Based 
in the report, proposals will be raised in order to 
improve eCoMove system.

Matthew Hallam

Supervisors: Dr Valéry Botton, 
INSA – Lyon, France
Dr Roger Ngwompo, University of Bath

Analysing	Deformation	Profiles	of	Water-Air	
Interfaces through Acoustic Radiation

A fundamental study into developing mathe-
matical models for characterising liquid surface 
deformation of water-air interfaces using ultra-
sonic radiation. Previously published research 
in this field is analysed and extended through 
primary experimental observations. Resulting 
in new mathematical approaches being pro-
posed and tested via simulation in MATLAB. 
Scientific interest in this topic spans several 
fields and has applications in ‘in-situ’ fluid prop-
erty testing and novel manufacturing processes 
where precise surface control is essential.



66

2012 MEng Engineering with Language Year 4 Project Abroad - French

Joseph Allen

Assessors: Dr Z Wang / Dr R F Ngwompo
Supervisor: Prof. J-M Moschetta, ISAE/
Sup’Aero Toulouse, France

Experimental Analysis of Propulsion Sys-
tem for Rotating Wing Nano Air Vehicles

This project, based at l’Institut Supérieur de 
l’Aéronautique et de l’Espace in Toulouse, used 
a newly designed test rig in order to obtain 
precise measurements of thrust and torque. 
These measurements subsequently allowed 
the performance analysis of several different 
nanorotors (~75mm diameter) to be carried 
out. In addition, a preliminary study of the influ-
ence of wake, from an upstream rotor, on the 
downsteam rotor, was completed; replicating a 
coaxial rotor arrangement.

Nikhil Banerji

Assessors: Dr R Butler / Dr R F Ngwompo
Supervisor: Dr I Maillet, ISAE/ENSICA 
Toulouse, France

A Study on the Propagation of Delamina-
tion in a Composite Panel under Vibrational 
Stress

Sonic fatigue, caused by fluctuating acoustic 
pressures, can cause aircraft composite panels 
to undergo small but high frequency vibrations, 
causing delamination to propagate rapidly. A 
numerical study was conducted to predict the 
likelihood of propagation of delamination, in a 
composite panel, under vibrational stress on its 
first four resonance modes. It can be concluded 
that the energy restitution rate calculated is less 
than 1% of the critical value, and thus propaga-
tion is unlikely to occur.

Nawaaz Ramjanee

Assessors: Dr M Wilson/ Dr R F Ngwompo
Supervisor: Dr. C Espinosa, ISAE Toulouse, 
France 

Computational Analysis Methodology for 
Damage and Energy DissipationPrediction 
in Composite Aeronautical Structures Sub-
jected to Low to Medium Velocity Impacts

The project involved the development of a meth-
odology of analysis for rubber impact simulations 
onto T800S/M21 CFRP composite plates at low to 
medium velocities. Numerical modelling was used. 
A hyperelastic Mooney-Rivlin material model was 
developed using the Finite Element package LS-
DYNA. An impact case of 15J was applied. A full 
external and internal methodology of analysis was 
successfully proposed. Rubber impact damage 
was compared to rigid body cases. Recommen-
dations were made for future impact testing.

Arthur Draber

Assessors: Dr M J Carley / Dr R F Ngwompo
Supervisor: Prof. J-Y Trepanier, Ecole 
Polytechnique de Montreal, Quebec

Automated Design Optimisation of a Blend-
ed-Wing-Body-Type (BWB) Aircraft

Today’s conventional aircraft designs are 
reaching an upper asymptotic limit. This project 
investigates new knowledge-based concep-
tual design methodologies in order to create a 
novel modelling tool, using Pacelab APD. The 
software platform’s functionalities are closely 
evaluated in order to verify if its use can be 
justified for such applications. The finality is the 
generation of BWB models from a variety of ini-
tial specifications and on which the end user is 
enabled with extensive influence.
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2012 MEng Engineering with Language Year 4 Project Abroad - German

Till Beckford

Assessors: Dr C Bannister / Mr J Roesner
Supervisor: Dipl.-Ing. Mr Tim Lammering, 
RWTH Aachen, Germany

Improved	 Fuel	 Efficiency	 through	 Opera-
tions	Based	Top	Level	Requirements

Modern aircraft are designed for high flex-
ibility resulting in aircraft with high maximum 
payloads and long design ranges. Analysis of 
the US airline industry shows however that the 
payloads flown and mission ranges are sig-
nificantly less. A typical short and long range 
aircraft are optimised with reduced top-level 
aircraft requirements maximum payload and 
design range to achieve maximum efficiency 
over all flights. Additionally, intermediate stop 
operations for refuelling on long haul flights are 
investigated.

Miles Brammer

Assessors: Dr P Iravani / Mr J Roesner
Supervisor: Prof. Herr Rötting, TU Berlin, 
Germany

An Electroencephalographic Study into en-
hancing Gaze-Based HCI using a Passive 
Brain-Computer Interface

This project explored the possibility of using a 
passive brain computer interface as an input 
to gaze-based operating systems. Selecting 
an object in gaze-based systems is common-
ly achieved using dwell-times; this can lead 
to many incorrect selections. In this study, a 
128-channel electroencephalography was re-
corded from fifteen participants during interac-
tion with a dwell-time system, in an attempt to 
find the neuronal event-related potentials that 
might indicate a user’s intention to select an 
object.

Maciej Konopa

Assessor: Prof. P S Keogh / Mr J Roesner
Supervisor: Dipl.-Ing. Mr Tim Lammering, 
RWTH Aachen, Germany

Implementation of a Tool for Dynamic Mode 
Decomposition

The Dynamic Mode Decomposition is a recently 
developed method that can extract dynamic fea-
tures of the flow using a series of snapshots of the 
flow field. The method can be used on numerical 
or experimental data in order to understand the 
physical mechanisms of the investigated flow. A 
tool that can perform the Dynamic Mode Decom-
position of a set of numerically generated data 
was created using C++ and the LAPACK library.

Matthew Pickett

Assessor: Dr M Meo / Mr J Roesner
Supervisor: Dipl.-Ing Julia Bierbaum, TU 
Braunschweig, Germany

Identification	of	Effects	Leading	 to	Scatter	
of Results in a Test Series of Aluminium 
Panels Under Shear Loading

Braunschweig Technical University is undertak-
ing research into the effect of buckling on crack 
propagation in aluminum panels under shear 
loading. Some of the repeated experiments 
have exhibited unexpected levels of scatter. 
This project investigated and tested some of 
the factors, which could impact the experimen-
tal results. These factors included the variation 
of stress induced in the panels during their in-
stallation into the rig as well as comparing dif-
ferent measurement methods.
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Graham Dash
Cameron Filmer
Oliver Flight
Marcus Johnson (PM)
Matt Kanalas
Ross Mansell
Tim Marlow
Chris Wills
Jonathan Youngs

Prizes 2011

Automotive Group (2010/11)
Formula Student Engine and Intake 

Team

Charlie Duncan
Graham Iles
Harry Parr
Greg Seeber
Will Snyder

Mechanical Group (2010/11)
Flying Factory - Straw Build Blocks

Stephen Burke
Rui Dai
Simon Evans
Rebecca Macenri
Thomas Stankowski
Stuart White

Accenture Business Prize (2010/11)
Variable Speed Supercharging

Jan Brinker
Ken Lee
Afiqah Mohammad
Will Speight (BM)
Yee Wye Tee
Adam Warburton (PM)

Smallpeice Trust/ TTP Group Prizes 2011

Accenture Group Prize 2011

Aeronautical Group (2010/11) 
The Nuvola E-150
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Prize Winner

Kobye Bodjona

Jonathan Reekie

Richard Sheppard

Hadi Alaghehband

Paul Ghosh

Alastair Macleod

Rainer Groh

Duncan Boa

Roy Harris

Lisa Fitzgerald

Anton Van Pamel

Thomas Yates

Rainer Groh

Duncan Boa
Dennis Chang
Tom Sendell

Sponsor and Award

Royal Aeronautical Society
Best Student Graduating in Aerospace Engineering

Ford Motor Company
Best Student Graduating in Automotive Engineering

IET
Best Student Graduating in Innovation and Engineering Design

CROWN Packaging UK Plc
Best Student Graduating in Manufacturing Engineering

Frank Wallace Memorial
Best Performance in the Language Option

IMechE
Project Prize (Research Project)

IMechE Frederic Barnes Waldron
Best Student Prize

HMGCC
Best Specialist Design Project

RWE npower Energy Project Prize
Best Final Year Project in the area Energy and the Environment

Thornton
Outstanding Academic Performance in the Final Year in Sports Engineering

Armourers and Brasiers
Medal for Outstanding Project Work in Materials

Synectics Prize
Top Formula Student Final Year Research Project

Frazer-Nash Consultancy Ltd – Aerospace Project Prize
Best Student Research Project in Aerospace

Best Final Year Project Poster 
1st Prize
2nd Prize
3rd Prize
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