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Foreword

Welcome to the 2008 Design and
Project Exhibition and the Joseph
Black Lecture given by Dipl.-Ing.
Frank Ludwig of the world famous
BMW Group.

This booklet contains details of the 20
Group Design and Business projects,
including 5 Aerospace projects
undertaken by 3 year students and
the 158 engineering projects taken by
4 students. We have again included
in the booklet a brief synopsis of each
of these engineering projects so that
people will have a more complete
understanding of the activities being
undertaken. Details of all projects are
included on the Departments website
at

.

The Department is also illustrating its
research activity, with posters
illustrating work from its main
research centres and units, see
h t tp : / /www.ba th . ac .uk /mech-
eng/research/. We are very happy to
discuss any of this work with our
industrial visitors as it will be seen
that a considerable amount of the
activity has good industrial synergy.
Contact names are included on the
posters and on the website.

rd

th

It is interesting to reflect on Fielden's
definition of Engineering design :-

Engineering Design is the use of

in the
definition of a product, machine or
system to perform prescribed

Scientific Principles, Technical
Information, and Imagination

http://www.bath.ac.uk/mech-
eng/design-exhibition

functions with the

It is clear that it includes what were
thought of as the key ingredients at the
time, namely; science, information and
creativity combined with the drivers of
costs and the underlying thrust of
engineering to strive to improve
efficiencies. However what it does
NOT include are the topics that are the
focus of today's lecture, namely people
and manufacturing. It is now clear that
what you have to do is to design great
products that   delight   and engage
people and to design great
manufacturing systems and associated
great !people systems"

maximum economy
and efficiency. (Fielden Report
Engineering Design 1966)

. This is
required to ensure that product quality,
manufacturing efficiency, continuous
improvement can all be engineered
into the overall system by this winning
combination of products, people and
manufacturing

It is thus particularly appropriate that
we have Frank Ludwig of the BMW
Group to deliver the 2008 Joseph
B l a c k l e c t u r e D e s i g n a n d
Manufacture: Dealing with technical
and cultural aspects

Professor Steve.Culley
On behalf of the design team.

2008 Joseph Black Lecture

Design and Manufacture:
Dealing with technical and cultural aspects

BMW Group
Painted Body

General Manager Quality Management
and Technology Steering Body-in-White

80788 München
Germany

Dipl.-Ing. Frank Ludwig, MSc



Engineers have shown their
ability to produce a whole range of
excellent products across different
sectors  ranging from  aerospace,
complex, consumer durables, civil
and petrochemical structures to
those in the topic of this lecture:-
the  automotive  sector.  However
futher to the issues associated with
the product: What are the
a d d i t i o n a l c h a l l e n g e s o f
international business and
technology.

Clearly engineers are extremely
competent and well versed in solving
sophisticated technical and analytical
problems but is this what it is all
about? Isn't there another factor that
is much more complex than the most
complex machine: ? and their
role in the overall operational
processes. Or do we just leave this
`factor` to the Managers? After all
that is the focus of main
activities.

Clearly, this is not an option. What
might seem to us Engineers as a
!soft" issue, an issue that is not really
tangible quickly becomes the make-
or-break in many ventures, especially
when they involve people from
different cultures and backgrounds.

The purpose of this lecture is to
investigate the importance of being
excellent at both Engineering
Intercultural Management to bring
success to ventures  in Design and
Manufacture.

People

their

and

First, the level of international co-
operations of UK- with German
companies will be discussed.
Germany is the UK's second biggest
trading partner with German
companies employing 420.000 people
in the UK. For BMW Group, the UK is
the most important foreign country for
manufacturing: There are four major
BMW Group factories in the UK.
Apart from the Rolls Royce factory in
Goodwood, the MINI Production
Triangle represents the most
significant operation with three sites
(Swindon, Hams Hall and Oxford). At
the start of New MINI, especially the
ex-Rover factory in Oxford faced
significant challenges that were
overcome by introducing the
New Oxford Way.

NOW

BMW Group in the UK.

MINI Production Triangle.

Swindon

Oxford

Hams Hall

Plant Hams Hall

Assembly new MINI

engine.

Investment for MINI:

£30 million

Associates:

750 (+250)
-

.

£

Plant Swindon

Main supplier of pressings and
sub assemblies for MINI

Investment:

40 million

Associates: 1,000

BMW Group Automobiles.
Three Authentic Premium Brands.

In the second part of the lecture, an
overview of the aspects of
intercultural management is given,
using the MUSIC© model. The
model describes five important
elements that make up this all-
important factor of dealing with
people: relationships, uncertainty
tolerance, sense of time, personal
b e h a v i o u r a n d o f c o u r s e
communication.

Only when you have mastered the
cultural challenges within a team, can
you start to tackle the technical issues.
The third part of the lecture describes
one of the most complex technical
challenges in modern vehicle
production, the associated design and
construction of a new plant to produce
a new automobile.   Based on the
experience of the existing factories as
well as lean production principles, in
2005 BMW Group opened the Leipzig
plant in Germany. Apart from winning
several Architectural awards, the plant
represents a benchmark in factory
process design.

The planning of Plant Leipzig.
The layout of the plant: flexible and
communicative.

Karosseriebau

Lackiererei

VZ

Body in white

Assembly

Paint shop

Supply
Centre

Supply
Centre

Cultural Aspects of Engineering Management.

Overview: MUSIC intercultural Model.

Matrix of relationships
How relationships impact business

in different cultures

Uncertainty Tolerance
How a culture copes with ambiguous

and uncertain situations

Sense of Time
The way a culture experiences and

schedules time

I and We
What comes first, the individual

or the group

Communication Context
When, what how and to whom

people communicate

M
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These approaches will have to be
suitable to deal with the significant
changes that will impact on the
automotive sector in the near fture.
Thus the end of the lecture is marked
by a brief look ahead: The most
significant challenge that might even
threaten the car industry are the issues
associated with: . Thus
part of the Group strategy !Number
ONE" will be outlined to illustrate the
way ahead.

Sustainability

BMW is convinced that this strategy
will lead to success. However, to
succeed, excellence in Engineering
Skills in design and manufacture
in Intercultural Management will be
paramount.

and

+ 134%70%30%Waste recycled
(percentage of total waste)

- 35%1.882.91Water consumption
(m3/car)

- 29%0.510.72CO2 emissions
(tons/car)

- 25%1.952.62Energy consumption
(MWh/car)

Change20072002Key indicators

+ 134%70%30%Waste recycled
(percentage of total waste)

- 35%1.882.91Water consumption
(m3/car)

- 29%0.510.72CO2 emissions
(tons/car)

- 25%1.952.62Energy consumption
(MWh/car)

Change20072002Key indicators

Future target: improvement of key indicators per year5%

Process Innovation.
Environmental performance Plant Oxford.

MEng Group Business
and

Design Projects



Bath University Racing

Submarine Team (BURST)

Design Brief

Specification/Key Issues!

To design a human-powered submarine
to compete in the International
Submarine Races (ISR) held at the
David Taylor Model Basin in
Maryland, USA. The ISR consist of
straight-line 'drag' style races with
submarines competing to record
greatest speed over a 10m section of the
100m race track. The team will enter
the 10th ISR races in June 2009 and aim
to improve on the university's 2007 2nd
place race performance of 2.092 knots.

The submarine must be capable of
speeds approaching 6 knots if it is to
beat the 2007 1st place entry Omer 6
from the University of Québec.
The ISR judging   and directors'
committee define a submarine in the
context of the races as !a free
flooding (liquid-filled) vehicle that
fully encapsulates the occupant(s),
and operates entirely beneath the
surface of the water". The pilot
breathes using a scuba tank attached
to the inside of the submarine.
The team will enter the single
person, non-propeller category of
the races.
The propulsion system must be
directly coupled to the pilot and may
not incorporate any stored power
devices.
All ISR entries are required to
incorporate a pilot rescue and
emergency exit hatch as well as an
emergency buoy which will float to
the surface if the pilot releases a
dead-man type switch
Submarine construction and
competition entry will be funded
entirely through sponsorship and the
design should reflect the associated
budget limitations.

.

.

.

.

.

.

.

Construction work will take place
w i t h in t he D e pa r tm e n t o f
Mechanical Engineering. The
submarine will need to be shipped
to the competition in a state where it
can be easily assembled for the
races.

The 2009 submarine design concept
incorporates a symmetric propulsion
system with a pair of oscillating foils
positioned towards the stern. The pilot
operates in a prone position towards
the bow to give a clear view of the race
track markings on the basin floor. A
low friction crank shaft type
transmission system  mounted on  an
aluminium chassis converts the pilot's
pedalling input to the oscillatory
propulsive motion. Stability and
control are achieved through sets of
split static stabiliser / mobile rudder or
dive plane surfaces at the stern, whilst
low speed depth control close to the
extremities of the basin is achieved
through an additional set of forward
dive planes. The control surfaces are
manually operated by the pilot,
through a bicycle cable linked system.
The submarine hull and access hatches
are built from fibre-glass and the
design incorporates buoyancy
elements that can be used to trim the
submarine.

M J Livingstone
L Hollyman
D Coulson
R Futcher
C Groves
I McCoach

Dr. William M Megill

Achievements/Description of the
Design

Designers:

Supervisor:

Robot Architecture and Control for Home

Support

Design Brief

Specification/Key Issues

Achievements/Description of the
Design

Work in the field of rehabilitation
robotics has been going on for 20
years, but no really innovative
solutions have been found. Typical
designs are the kind of thing you see
being used in assembly lines. Some
have attempted to mount robotic arms
on wheeled and powered bases. It
would seem some more adventurous
design approaches would be worth
exploring.

The room could become the robot, or
maybe the device could crawl over the
wall and dock into positions such as
kitchen work surfaces. Control is a key
issue. How can we tap into the
remaining abilities of the user to
control a multi-degree of freedom
(DOF) manipulator without causing
frustration?

The product must able to help the user
perform Activities of Daily Living
(ADLs).

It should be capable of picking items
up and moving them around the home
environment.

Be aesthetically acceptable to the user.
It must convert limited user motion
into a multi-degree of freedom
response.

REBO# is a rehabilitation robot
mounted on a ceiling rail and track

network. The mobile robot unit
provides a severely disabled user with
greater freedom, by controlling a 6-
DOF manipulator arm and !trident"
gripper mechanism. The device
replicates the biomechanics of the
human arm and hand, and through
stereoscopic video imaging is capable
of performing a range of ADLs and
househo ld ! fe tch and ca r ry"
operations.

Product Benefits include:
$ Adaptability to accommodate a

wide range of user capabilities.
$ Operation in unused ceiling-

s p a c e p r o v i d i n g m i n i m a l
obstruction.

$ Minimal framework built around
user to reduce intimidation and
better aesthetics.

$ Reduction of user dependence on
carers.

$ Empowerment of the user to regain
cont ro l of the ir immedia te
environment.

G. Bishop, F. Holmes,
J. Jardella, A. Liszewski,
G. Michael

Prof AMiles
Prof R Orpwood.

Bath Institute of Medical Engineering
(BIME)

Designers:

Supervisors:

Sponsors:



Solar Powered Boat

Design Brief

Specification/Key Issues

The Frisian Solar Challenge is a solar
powered endurance boat race through
the Frisian waterways of Holland. The
team set out to design a   highly
c o m p e t i t i v e b o a t r e a d y f o r
manufacture to enter the competition in
2010.
The proposed solution must adhere to
regulations set for category A of the
competition, where the boat is single-
manned, and solar panels are supplied
as standard by the race sponsors. The
boat must cover 220km in 6
consecutive days.

The Solar Boat:
Will be powered only by solar
energy
Will travel at an average speed of 6
knots
Is 5.8m long and 2.4m wide
Has sufficient manoeuvrability for
the competition
Is comfortable and practical for use
Is structurally sufficient for its
application

One key issue is to secure sufficient
sponsorship so the team can afford to
take part in the competition. Another is
to develop a risk assessment for both
the transportation to, and participation
in the event for all team members.
Safety regulations will also need to be
strictly abided by.

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

A Trimaran was chosen for stability;
ease of mounting the solar panels; and
for effective hydrodynamic purposes.
Aiming for a highly innovative design,
the Hull is to be made from a natural
composite consisting of Hemp fibre,
and resin sourced from CNSL, Cashew
Nut Shell Liquid.

Thomas Godwin (PM),
Victoria Thompson,
Matthew Pickering,
Andrew Webster,
Peter Glacken

Dr William Megill,
Dr. Necip Sahinkaya

The University of Bath, Waverider

.
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Design Brief

Specification/Key Issues

Achievements/Description of the
Design

There is increasing pressure in the UK
to focus on sustainable energy as a way
of reducing carbon emissions and
national dependency on crude oil. The
Renewable Fuel Transport Obligation
has introduced 5% biodiesel to UK
pump petroleum blends as of April
2008. There is intent to increase this
percentage to around 10% by 2020 to
fulfil EU targets, which signifies that
there is a clear market for biodiesel in
the UK at present and in the future.
However, the competition for land
be tw een c rop b iod ie se l and
agriculture has been partly a cause of
the rising costs and shortages of food.
Ecoilogae is aiming to provide a
solution to the %food versus biodiesel&
problem by producing biodiesel from
algae that uses order of magnitudes
less land. We will extract the oils from
lipid rich algae to form biodiesel.

As a group, ecoilogae are designing a
production facility with the following
key design areas:
$ Growth and harvest of algae.
$ Process of algae to produce 1.3

Million Gallons of biodiesel per
annum.

$Process of the remaining mass to
form fert i l ise r pel le t s and
nanofibres.

$ Minimise waste through closed
loop design and use of natural
resources

$ Modularity for future expansion.

The business model for ecoilogae was
based upon a self contained

production facility with the following
design features:
$ Closed growth tanks that maximise

exposure to sunlight and allow
supply of nutrients, heat and CO2.

$ A centrifugal harvester that
separates 95% of the growth water
from the algae.

$ Screw presses that extract 1.3
Million Gallons of biodiesel per
year.

$ An extruder, pelletiser and packager
that outputs 4100  tonnes of algal
fertiliser per year.An industrial scale
process for extraction of nanofibres
is not yet possible; therefore it will
be kept in the Research &
Development phase.

The group decided to focus on
designing a machine that combines the
oi l ex t rac t ion , ex t rus ion and
pelletisation processes as other
elements are commercially available.
The facility would have 10 of these
machines capable of:
$ Providing a controlled feed of algae

to the extruding screw.
$ Extracting   130, 000   Gallons of

Biodiesel per annum.
$ Extruding and pelletising 410 tonnes

per annum of remaining mass for
fertiliser.

$ Packaging the total 4100 tonnes per
annum of fertiliser in 15kg bags for
final sale.

: A.Ahmad, F.Alias
P.Kermack, A.O&Byrne
O.Pountney D.Ridley

Professor J.Vincent
Mr. M.Hinds

Designers

Supervisors:



Heat Recovery in a Restaurant

Design Brief

Specification/Key Issues

Achievements/Description of the
Design

The overall aim of the project is to
utilise waste heat from the restaurant
and appliances contained inside more
specifically, cookers. It is thought that
the result of which will be to reduce
utility costs (noting the current
situation of rising energy costs) and
also to increase the marketability of
the establishment to customers.

The product will reduce energy usage
within the restaurant by pre-heating
water for the boiler. The energy used to
heat the water will be recovered from
the heat emanating from the cooker
surfaces and furthermore, from the
convection through the extractor duct.

The design consists of several major
elements:

A storage tank to be used as a
buffer for hot water.

A pump to circulate water
around the system.

Two heat exchangers one above
the cooker, and one inside the
extractor.

Removal and maintenance
provisions for all aspects of the
design.

Designers:

Supervisors:

Sponsors:

Chris Tams,
Sug Patel,
Charlie Irving,
Thom Grey
Jack Lewis

Dr Jos Darling
Dr Derek Tilley

Riverstation Restaurant, Bristol

.
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.
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ULTra Vehicle Testing

Rolling Road

Design Brief

Specification/Key Issues

The project is to design a rolling road
to test Urban Light Transport (ULTra)
vehicles that are a form of low power,
electrically driven personal rapid
transit (PRT) and have been developed
by Advanced Transport Systems
Limited. The facility is intended to be
used so that vehicles  can be  tested
without having to drive on the
network, where any stoppage or
breakdown would cause significant
disruptions. It is expected that the
facility will be used to check that
vehicles are performing correctly
before releasing them back into
service after maintenance and also that
it may be useful for fault finding
diagnosis where the ability to drive the
vehicle whilst observing or measuring
the dynamics may aid ATS in
providing a reliable service. Some
degree of automation of the testing
will be required.

The Dyno-Electra 9000 was to meet
the needs of ATS, Arkk and BAA by
providing testing to:

Ensure the vehicle performs to
specification
Ensure customers experience high
quality PRT journeys
Guarantee a high reliability PRT
service
Certify the safety features of the
vehicles

The facility was specifically designed
to satisfy the key functional
requirements:

M e a s u r e m e n t o f v e h i c l e
acceleration and torque
Measurement of braking torque
under particular modes

Assessment of the laser alignment to
check steering response
Assessment laser accuracy to check
vehicle positioning

The Dyno-Electra 9000 offers a 25
minute throughput time for a
comprehensive vehicle power,
performance and sensor test, servicing
a network of 400 vehicles once each
month. It only requires an area of 4m by
3.5m, which is extremely beneficial for
our customers where often space is a
concern. The facility has been designed
to simulate the mass of the ULTra
vehicle and so when the vehicle is
accelerated on the rollers.
To ensure that the wheels are both
pointing directly forward and are
aligned, the Dyno-Electra 9000  also
has a unique wheel alignment device,
which measures the position of the
wheels in relation to the vehicle, the
ground and each other. This ensures the
vehicle always points in the direction
desired and input from the control
system.
The vehicle is secured during the
testing procedure to guarantee that it
stays on the rollers, but as an extra
safety measure, the facility also has an
auto shut off mechanism should the
vehicle stray outside a safe working
area or if a power failure occurs.

Sophie Edwards,
Lei He, Keith Fry,
Nick Haskell, Dimitrios Kaskarelis,
Georgina Mann

Dr N Johnston,
Prof. APlummer
Advanced Transport
Systems Ltd

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

.
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Mini Assembly Robot

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

The product exceeds the brief set by
ABB in that the total assembly solution
comprises not just the robot arm, but
also the end-effector, jig system, feed
mechanism and safety system. These
'extras' enable the arm to assemble
anything from cameras to toys and
pharmaceu t i ca l dev ices wi th
maximum efficiency and minimum
cost. The reduced  cost of  assembly
using our robot will diminish the need
for outsourcing production to the Far
East and so bring production back to
Europe, which will in turn reduce the
environmental impact of global trade.

G. Nicholls, A. Park,
A. Rouse, J. Walters,
S. Dahdah, K. Lim

Mr Graham Outram
Dr Roger Ngwompo

ABB

.
.

.

Design Brief

Specification/Key Issues

ABB is a global leader in power and
automation technologies, but to
maintain their  market lead they  are
looking to produce robots an order of
magnitude smaller than those which
are currently available. The project
brief was to design a small robot
suitable for assembly operations with
an electrically powered serial six
degree-of-freedom arm.   This was
expanded to the design of a complete
assembly solution, embracing the
concept of concurrent design, with the
robot system capable of assembling
small, high price, high volume
products such as cameras and
multimedia players.

As a test-case, the final design
should have sufficient payload,
reach, force-exertion and precision
to assemble a Lego model.
The robot should be capable of
performing this task with at least the
same speed as the human worker
(under 10 minutes).
To be cost-competitive, the retail
price of the robot arm plus
controller should be equivalent to
around one years salary for an
assembly worker in the developed
world, with the   total assembly
system remaining cheaper over the
three year life.

Design Brief

Specification and Key Issues

Achievements / Description of the
Design

In 2007, 15% of all retail spending was
done online, more than doubling sales
figures for 2006. Customers prefer the
discount prices that can be found
online but are also demanding
convenient and quick delivery. To be
able to satisfy this demand whilst still
remaining profitable, retailers require
highly efficient distribution centres.
Improved performance with regards to
order volume   and mix capability,
decreased response time as well as
reducing the number of operators is
highly desirable for such companies.
A highly automated system that can
store, select and deliver goods ready to
be packaged has been designed in
collaboration with hardware supplier
Screwfix.

The main system requirements are:
To fit the system within the existing
warehouse area of 290,000ft2
(nearly 4 football pitches).
Increase both SKU count and
storage volume by at least 30%.
Ensure the system is economically
viable, with a key objective being to
reduce the number of operators.
Design a modular system that can be
readily adapted to satisfy alternative
warehouse requirements.
To at least halve the current system
response time.

The fully  integrated design  solution
compromises separate sub systems
which function together to meet the
requirements. The main achievements
are:

A 45% increase in the number of
orders which can be processed per
day.
A response time which is reduced to
less than 5 minutes, allowing later
on-line 'last orders' to be taken.
Signif icantly fewer manual
operations are r e q u i r e d , a n d
therefore fewer operators.
The system is highly space efficient
and offers improved stocking
density.
Picking errors will be reduced due
to improved control.
The target selling price remains
competitive compared to other
s u p p l i e r s w h i l s t o f f e r i n g
greater performance.

Ben Cohen, Jem Easom,
Bo Fan,Matthew Lockham
Leo Mattioli, Stuart Mills.

Dr Richard McIntosh,
Mr Bob Jardine

Screwfix.

Designers:

Supervisors:

Collaborations:

Highly Automated

Logistics System

.
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Picture: Wincanton plc 2007 Annual Report
http://www.wincantonplc.com/wincanton/uploads
/reports/WincantonAR2007.pdf



Design Brief

Specification/Key Issues

Achievements/Description of the
Design

Smurfit Kappa Machines Systems in
Yate are currently investigating how to
integrate robots into their existing
packaging lines. Packaging designs are
now fast changing and existing
systems do not offer the flexibility
required to cope with this. Robots can
easily be adapted for different tasks by
changing the tools (end-effectors), thus
their integration into existing systems
could have the potential to reduce new
equipment costs and future-proof
machinery.

To enable automated operation
change within 1 sec.
C o m p l e t e r e p e a t a b i l i t y o f
processes.
High reliability of system.
Ensuring cost benefits of new
system over constant adaptation of
existing systems.

The solutions have been designed with
maximum adaptability, with the
capability of being used across the
food and beverage packaging industry.
The solutions designed covered the
following areas:

A quick release automated tool
change adapter for robot end-
effectors enabled  end-effectors  to
be changed quickly with no human
intervention.

A storage system for alternative
end-effectors minimised work cell
space required whilst maximising
the accessibility of tools to robot.

The configuration of single-purpose
end-effectors was optimised for
handling cardboard blanks, a 5-
gallon drum and multiple cereal
boxes.

A multipurpose end-effector
allowed 3 tasks to be performed
with no tool change.

An adaptable end-effector enabled
different tasks to be carried out,
without the need for detachable air
and other services to the tool.

Christopher Dexter,
Gareth Evans,

James Irvine, David Penn,
Stephanie Watkins

Dr. Glen Mullineux,
Mr. J. Matthews

Smurfit Kappa UK

Ning Li,
Designers:

Supervisors:

Sponsors

Robot Integration to Food and Beverage

Packaging
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Recycling of Waste

Polypropylene

Design Brief
A research team at the University is
inves t iga t ing the des ign and
manufacture of bespoke, orthopaedic
insoles. These are machined from
medical grade polypropylene using a
three-axis CNC machining centre. This
process currently produces a very high
volume of waste as only 4% of the raw
material is used - the remaining 96% is
discarded. The main aim of this project
is to identify a system for collecting,
processing and reforming this waste
into new feedstock.
The client's long-term strategy is to
create a sustainable, closed loop
manufacturing and  recycling system
that will also include the recycling of
the insoles at end of life. This process
will vastly reduce the cost of the
operation because considerably less
raw material will have to be purchased.
It will also reduce the environmental
impact of the process as less material
will be sent to landfill.
The manufacturing enterprise is still at
the development stage, however, they
hope to increase production ten-fold in
the next two years to 50 pairs per day.
This is potentially combined with a
move from the University workshop to
a dedicated manufacturing facility.
There is also potential for the business
to expand into other sectors, such as the
recycling of prosthetics and other
medical polymers. The US market also
holds great potential as over 4 million
pairs are produce d annually.

Specification/Key Issues

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

Identify an efficient, small-scale
recycling system that will run inline
with the manufacturing operation.
The waste material must be
collected, processed, cleaned and
reformed into new feedstock.
The system must be able to
accommodate 450 x 300 x 40mm
blocks of feedstock.
The swarf must also be extracted (10
litres per block) and combined with
the feedstock.
The system must have the capacity to
operate at the predicted level of
manufacture:

25 blocks per day, 6 days per
week, 48 weeks per year.

The properties of the recycled
material must be identical to that of
the virgin material.

A feasible solution was found to satisfy
the objective. The blocks of feedstock
will first undergo a series of mechanical
size reduction stages before   being
combined with the swarf and some
additional virgin material - required to
preserve the integrity of the material.
This mix will then be made into pellets
by agglomeration and fed into an
extrusion moulder. The extruded
material will then be gradually cooled
through a temperature-controlled duct
to ensure the correct crystalline
structure and mechanical properties.
Finally, it is cut to size and stored, ready
to be used.

Philip Parkes
Nick Molesworth, Alexis Kadis,
Matthew Lee, Dylan Mitchell

Prof. Stephen Newman,
Mr Vimal Dhokia
University of Bath

Figure 1:
Feedstock after
machining - all
this material is
waste.
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Not to incur too steep a cost on
the shipping and handling of the
tolerance rings

It was decided that in order to do a
complete analysis of the solutions two
different designs would be taken to a
detailed design stage:

1. The first design involved an
alternative packaging system
where the tolerance rings are
automatically packaged on
cardboard tubes as they come off
the production line at Rencol.
They would then be stored and
shipped to customers in this
manner at a premium price. This
the rings would arrive detangled

and counted and ready to be
automated into the customer's
production line.

2. Alternatively a detangl ing
machine was designed that could
be marketed to the customer
directly. By loading the tolerance
rings into the detangler the
customer would be provided with
a steady   stream of detangled
rings that could then lead into
their automation process.

N Beltaji, S J Bailey,
J Cherrill, J Haw,
I Peters

Prof. PS Keogh,
Dr AJ Hillis

Rencol Tolerance Rings Ltd

Achievements/description of the
Design:

Designers:

Supervisors:

Sponsors:

Design Brief:

Specification and key issues:

Rencol are the world leaders in the
production of the extremely versatile
spring fasteners better known as
tolerance rings. The unique properties
of their product   attract customers
worldwide from the automotive,
domestic appliances and hard disk
drive industries.

Despite large growth in turnover over
the previous few years Rencol have
found that they are missing out on a
huge potential market of customers,
At the moment the rings are dispatched
in big plastic bags where the rings are
liable to tangling and distortion which
needs to be sorted manually at the
customer end. Also the current
counting method involves weighing
the rings and, due to the nature of the
material used, leaves the number of
rings in the bag with a plus or minus
f i ve p e r cen t e r ro r wh ich i s
unacceptable to some customers.
If a new way could be devised to
handle and package the tolerance rings
it would open up a whole new market
for Rencol tolerance rings.

The main requirements of the new
handling system for Rencol are:

To provide the customer with
completely detangled rings
To provide the customer with an
exact number of rings as per their
order
To help the customer with
automation into their process by
packaging or sorting the rings so
they are easier to handle

The handling and packaging

of tolerance rings

.

.

.
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Flexible Automation Demonstrator

Design Brief

Specification/Key Issues

The task set was to design an
automated assembly rig, on which
metrology and robotic units could be
deployed to create a demonstrator
assembly cell capable of assembling
high accuracy, large scale components.
It would also need to enable robots to
carry out a number of secondary
manufacturing processes (such as
fettling, drilling), and be flexible
enough to accommodate a wide range
of different components.
The cell was to be sold to University
Engineering departments. It would be
used to carry out research into
improving automated assembly
techniques, such as better integrating
metrology and robotics. This would
then lead to sponsored research
projects with large scale assemblers,
such as in the aerospace industry.

The key aims of this project were to
create a product that was affordable,
flexible and modular.
In order to purchase this kind of
product, a university would seek
Government research funding (via the
EPSRC). An affordable product would
make research funding easier to obtain
for Universities, while a flexible
product could justify the Government
funding a number of these purchases
across different Universities in the UK.
Flexibility comes at a price, and the
key to the project was balancing
affordability and flexibility.

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

The final design consisted of:
A s t e e l f r a m e , u s i n g b o x
joints to enable the members to be
l e n g t h e n e d t o
a c c o m m o d a t e d i f f e r e n t
components
4 H e x a p o d s , d e s i g n e d i n
h o u s e , t o e n a b l e t h e
c o m p o n e n t s t o b e e a s i l y
manipulated
2 Robot tracks either side of
the frame, from which robots
could be deployed and moved
from one end of the frame to
the other
An overhead actuator from
which a Photogrammetry unit
could be deployed

Daniel Stirk,
Matthew Dodds, Peichao Li,
Katie Holt, Martin Bounds

Prof. Paul.G Maropoulos
Dr Jafar Jamshidi

Airbus Filton
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Design Brief

Specification/Key Issues

Hairfoil (as pictured) is a foil made
from a specific aluminium alloy which
is used by hairdress ers to dye hair and
protect individual strands from the rest
of the cut. This design project is
sponsored by Procare who are the
leading converter of Hairfoil in the
UK. They have asked YouBAC to
design a fully automated machine to
convert, non-stop, master   rolls of
Hairfoil into smaller, dispensable
proportions for salons. The new
machine will then allow Procare to
allocate staff time more effectively and
help them to compete with the
emerging, converting markets in the
East where the labour is cheap.

The new design must:
Convert a master roll into three
smaller rolls simultaneously.
Reduce the current cycle time of
two minutes
Leave no visible marks on the foil.
Eject the foil with a batch sticker.
Be operated by a single operator
with basic skills.

Hairfoil Converting Machine

Achievements/Description of the
Design

Designers:

Supervisors:

Sponsors:

The Hairfoil Converter One (HCO)
achieves the above key issues through
the incorporation of a novel four
mandrel hub system. Three hubs are
aligned within the HCO in such a way
that the slit aluminium web does not
twist or tear. The hubs allow the
converting processes to be broken up
into smaller parallel tasks and obtain a
25 second cycle time. The four mandrel
hubs and slitters are both automatically
adjustable, thereby substantially
reducing set-up time when changing
between different sized master rolls.
The HCO can convert one master roll
into 720 rolls of Hairfoil in two hours
without any operator interaction.

Thomas Dee,
Rhys Jones,
Hugh Quail
Edward Rafipay

Prof. Steve Culley
Mr Rod Valentine

Procare

.
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Surface measuring instrument

Hoof Hammer

Design Brief

Specification/Key issues

Poor race t rack condi t ions in
horseracing have a direct impact on the
incidence of injuries to the horses that
compete. In an Industry that has a £3Bn
annual impact on the UK economy, the
implications of these injuries account
for an estimated £100m in losses.
Touted as the safer option, the synthetic
'All Weather Track' (AWT) is still a
developing solution and has proven
unsatisfactory.

Current surface characterisation
methods are typically qualitative and
subjective, using terms like soft, deep,
cuppy, hard and fast. A need for
accurate quantitative measurement tool
exists in order to aid development of
AWTs and improve the way in which
racetracks are monitored, leading to
more efficient and standardised
maintenance protocols.

The main requirements of the surface
measuring instrument are:

Q u a n t i t a t i v e l y m e a s u r e
biomechanical response of AWT
surfaces
Be portable for use in lab and in situ
Take measurements that are
relevant to the biomechanical
response of a racehorse in gallop
Be robust enough to withstand
debris and poor weather conditions

Achievements/Description of the
design

Designers:

Supervisors:

Sponsors:

The Hoof Hammer is a product that is
far superior to any of its competitors on
the market. It successfully quantifies
the surface properties of racetracks.

Replicates the load profile of
the impact of the hoof with the
ground when a horse is in
gallop
Remotely controlled so that it
c a n t a k e h u n d r e d s o f
measurements around a track in
a s h o r t t i m e . M a x i m u m
height of 2.10 meters and on
wheels to enable use in labs

J Bhatti, S Domone,
PGriffin, N Hutton,
M Smith

Dr I G Turner,
Dr J LCunningham
University of Bath
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Formula Student

2009

Design Brief

Specification/Key Issues

The project concept is to design a
single-seater racing car and then
submit the design for assessment in the
IMechE organised annual Formula
Student event. At the competition the
team will be judged on: design, costing
and presentation.
!For the purpose of the competition,
the students are to assume that a
manufacturing firm has engaged them
to produce a prototype car for
evaluation. The intended sales market
is the non professional weekend
autocross or sprint racer. Therefore,
the car must have very high
per formance in terms of i ts
acceleration, braking, and handling
qualities. The car must be low in cost,
easy to maintain, and reliable.  The
challenge to the team is to design and
fabricate a prototype car that best
meets these objectives. Each design is
compared   and judged with other
competing designs to determine the
best overall car" http://www.formula
student.com/ aboutus/

Team Bath Racing 2009 has come to
the conclusion that in order to do well
in Formula Student the car must be
lightweight, low compromise and
innovative.It is a direct requirement of
the customer that the car must be
competitive and of high performance.
As a restriction on engine size (610cc)
and breathing (Ø 19mm air restrictor
for E85 fuel) caps engine power, the
best way to increase performance is to
reduce the weight of the vehicle. This
year the design has been kept strictly to
a 250Kg, including driver weight.
Designing bespoke parts and working
within the regulations set out by the
SAE there are be few, if any Chainless
drive, supercharging and running E85
in the following fuel. Many of these
design specifications are also very
innovative, with no previous Bath
Formula Student team having
presented a modular chassis design

using a chainless drive system or full
carbon fibre wheels.

The final car specification as release
for the class 3 competition 2008 will
include:

Bespoke Supercharged V-Twin
engine running on E85 fuel
Bespoke Sequentia l Shift
Transaxle
Half Length Steel Spaceframe
with Carbon Skinning
Bespoke Full Carbon Composite
Wheels

Fabian Pillay

Harry Cubbage

Peter Bonnington
Andy Boland,

Edward Chappell, Jonny Corrin,
Peter Elliott, Ashley Ellison,
Denis Gorman, Peter Hancock,
Paul Krysik, William Lowe,
Kenan Mustafa, Tim Osmond,
John Phillips, Adam Rose,
Tom Sellen, Tim Stokes,
Matt Stott, Luke Tzourou

Kevin Robinson,
Chris Brace, Geraint Owen

Royal Navy Castrol,
Perkins Engines Co Ltd, Deloitte,
Viking Recruitment, Accenture,
CPEngineering, Ricardo,
The Bugatti Trust,

Achievements/Description of the
Design

Project Manager:
Chassis Team Manager:

Powertrain Team manager:

Designers:

Supervisors:

Sponsors:

.
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Design Brief

Specification

Achievements / Description

Commercial freighter aircraft have
traditionally been developed as
derivatives of existing passenger
aircraft. A dedicated freighter design
could offer the potential for a step-
change in freighter operating costs.
The aim of this project is to design a
dedicated high-capacity freighter to
meet the needs of the General Market
Freight operators (e.g. Cargolux,
Singapore Airlines Cargo) on major
routes (e.g. Shanghai to London
Heathrow), for an entry into service
date of 2020.

Payload .....150 200 tonnes at 12 lb/ft3
Design Range (still-air)..........5500 nm
Design Cruise Speed ..Mach 0.75 0.85
Take-Off Field Length .............2800 m
Landing Field Length ..............2200 m
Time to Climb ....................30minutes
Airport Compatibility Limits .............
......................................CAO Code 'F'
ACN (Flexible B)............................ 70
DOC Target ...............15% reduction

on competitors

The ContainAir CA1 !Spartan"
aircraft is a conventional high wing,
high tail configuration with a
maximum payload capacity of 194
tonnes on two loadable cargo decks.
T h e m a i n c a r g o d e c k c a n
accommodate all of the standard
containers and pallets, in addition to
ISO style shipping containers and
outsized cargo. The CA1 has superior
range performance when compared to
its competitors carrying 194 tonnes to
4950 nm, 178 tonnes to the 5500 nm

design range and a ferry range of 10200
nm. Powered by four Rolls-Royce
turbofan engines, with a sea-level
static thrust of 98560 lbs, the CA1
climbs to ICA in under 25 minutes and
cruises at Mach 0.83. The improved
fuel consumption and increased
payload capacity of the CA1 give an
8% reduction in DOCs when compared
to the nearest competitor.

Christopher Brampton,
Nicholas Leppard, Terence Lo,
David Marchant, Jigar Patel,
Jiten Patel, Eissa Senan,
Laura Simpson, Andrew Bailey

Dr R Butler,
Dr M Wilson,
Prof I Gursul, Dr G D Lock,
Dr M J Carley, Dr D G Tilley,
Dr J Vogwell

R G Outram,
Prof S T Newman

Prof JAJupp,
Mr PChapman, Mr M LJukes,
Mr T Engelbrecht, Mr N Wijker,
Mr R Davies

Sir Robert Hill,
R Holliday, Dr J Crocker,
KMacgregor, ALangridge,
C Stevens, M Ball

Airbus UK, Rolls-Royce

Dr HAKim,

Designers:

Supervisors:

(Business)

Industry:

(Business)

Support:

Dedicated High Capacity Freight Aircraft

Team A



Achievements/Description of the
Design

Designers:

Supervisors:

External:

Sponsors:

The final design is that of a
conventional low wing aircraft
utilising a squared-off elliptical
fuselage to maximise its three deck
internal capacity, allowing for fast
turnaround times of an hour when
combined with a nose loaded main
deck and other suitable access doors.
Featuring a MTOW of 550 tonnes and
payload of 151 tonnes for its design
range and 200+ tonnes for a typical
operation range of 3000nm. The
aircraft reaches its ICA of 36,000 ft
within 20 minutes from 1500 ft and
travels at a Mach of 0.84 throughout
cruise whilst expecting a service
ceiling of 44000 ft. Powered by four
Rolls-Royce engines, each providing
82500 pounds of thrust. It can take-off
at ICA+15 conditions Increased fuel
efficiency & SFC due to an optimised
altitude, laminar  flow control  and a
total aircraft composite percentage of
65% have minimised DOC to 20% less
than that of the most current freighter
aircraft in the market, the 747-8F.

Oliver Vistisen,
David Paton, Patrick Bergstroem
John McHugh, Jonathan Poulter,
Charlie Pope, Tina Fong,
K H Ku, Timothy King.

Dr M Wilson,
Dr R Butler, Dr HAKim,
Prof I Gursul, Dr G D Lock,
Dr M J Carley, Dr D G Tilley,
G R Outram, Prof S T Newman.

Sir R Hill,
R Holiday, Dr J Crocker,
K MacGregor, ALangridge,
C Stevens, M Ball, M Jukes,
J Jupp D Heaton,
T Engelbrech, PChapman.

Airbus Uk, Rolls-Royce

Design Brief

Aim

Specification/Key Issues

Current estimates in the growth of the
world air-freight market show
substantial development of the large
(>80t) & long range (3000nm+)
sectors within the next 20 years due to
increasing demand & existing fleet
replacement. This potential growth
combined with aging passenger
converted freighters, struggling
capacity of existing airports &
infrastructure would require an aircraft
with high payload capabilities
combined with a range suitable for
existing hub-to-hub freight networks.

The aim of this task is to design a
dedicated high-payload freighter to
meet the needs of the General Market
Freighter operators on major routes
with an entry into service date of 2020.
Key design drivers are to meet the
r e g u l a t o r y, e c o n o m i c a n d
environmental needs expected by this
date.

The aircraft must be capable of:
Transporting a payload of 150-
200 tonnes at a density of 12
lb/ft³,
Meeting a design range of
5500nm,
Flying within a Mach range of
0.75-0.85,
Landing within a required field
length of 2200m whilst at sea-
level under ISA conditions at an
approach speed of no more than
160 knots,
Taking-off within a required field
length of 2800nm whilst at sea-
level under ISA+15 conditions,
Meeting all current large aircraft
regulations, including ICAS-'C',
CS-25 & OEI,
An entry into service by 2020.

General Market Large Freighter  Team B

Conquering the Cargo Market

.
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Large Commercial Freighter Aircraft

the Extra-Wide Ellipse (EWE) Team C

Design Brief

Specification/Key Issues

Achievements/Description of the
Design

Current market trends suggest that the
aerospace industry has the potential to
triple in size over the next twenty years,
with significant growth expected in the
general freight market. It is predicted
that a third of all new freighter aircraft
will be large freighters capable of
carrying payloads in excess of 80
tonnes.
The majority of freighters in operation
today are derivatives of passenger
aircraft designs. Indeed, there have
been no purpose-des igned or
'dedicated' freighters developed
specifically for the civil market in the
last forty years. Because there is
potential for a significant number of
sales to be made in the general freight
sector, the task has been set by the
University of Bath and Airbus UK to
design a new, large, dedicated freighter
aircraft which will exploit this apparent
gap in the market.

The large freighter aircraft is to have an
Entry Into Service (EIS) date of 2020
and must adhere to the regulatory,
economic and environmental needs of
general market freight operators at this
time. In addition the aircraft must meet
the following specification;
Payload Capacity - 150 - 200 tonnes
Payload Density - 12lb/ft3
Design Range - 5500nm

AirPaca have designed the Extra-Wide
Ellipse (EWE) aircraft with a high
wing, T-tail and elliptical fuselage
configuration. The EWE comprises of
a wide, single deck, which has been
designed specifically for freighter

operations. Unlike current competition,
the aircraft can transport all current
main deck and under deck containers in
addition to a highly marketable
'outsized cargo' carrying capability.
The EWE can carry a 150 tonne
payload the design range of 5500nm to
appeal to the inter-continental market,
and also transport the full 200 tonne
payload a distance of 3800nm, thus also
appealing to intra-continental 'trunk
flight' operators.
The Maximum Take-Off Weight
(MTOW) of the aircraft is 570 tonnes
and the Operating Weight Empty
(OWE) is 207 tonnes. The overall
length is 72.1m and therefore there is
potential for stretched variants to be
developed in future.

DJ Food, J Ford,
DPGoode, N Hsieh,
T Hu, KLLitherland,
LMcKernan, SR Petch,
SJ Reynolds, CYWoon

Dr M Wilson,
Prof IAGursul, Dr GD Lock,
Dr R Butler, Dr HAKim,
Dr D Tilley, Dr J Vogwell,
Dr MJ Carley, Dr N Johnston,
Prof GW Hunt

Prof JAJupp,
Mr PAChapman, Mr MLJukes,
Mr N Wijker, Mr D Heaton,
Mr T Hewitt, Mr T Englebrecht

Sir R Hill,
Dr J Crocker, Mr C Stevens,
Mr RG Outram, Prof S Newman,
ALangridge, R Holliday,
Mr K MacGregor, Mr M Ball

Airbus UK, Rolls-Royce

Designers:

Supervisors:
Technical (Internal)

Technical (External)

Business

Technical Support:



fuselage is capable of carrying 200
tonnes of payload in a variety of
standard containers and as a large nose
door is installed, long oversized items
can be carried, and turn around time is
optimised. Also, the high wing design
permits the use of a low undercarriage,
keeping the fuselage close to the
ground and making loading easier. The
design is optimised for medium range
missions of 3000nm with the
maximum payload of 200 tonnes. The
use of composite materials in the wing
reduced the structural weight and
aerodynamic features such as winglets
allowed an increase in lift to drag ratio.
Finally, an arbitrary improvement in
engine technology and specific fuel
consumption was assumed for the
entry into service date. As a result, the
operating costs of the Leviathan are
predicted to be below those offered by
competitor aircraft,  in particular the
Boeing 747-8F.

Michael Bailey,
Alexander Hamlin, Hervé Hilaire,
Akbar Khan, Ivan Li, Andy Liu
Simon McAleese, Roanne Perrin

Academic: Dr R Butler,
Dr M Wilson, Dr HAKim,
Prof I Gursul, Dr G D Lock,
Dr M J Carley, Dr D G Tilley,
Dr J Vogwell, Dr R G Outram
Dr D N Johnston

Sir Robert Hill,
Prof J Jupp, Mr PChapman,
Mr K Macgregor, Mr M LJukes,
Mr R Holliday, Mr C Stevens,
MrALangridge, Mr M Ball,
Prof S T Newman, D Heaton,
T Hewitt

Airbus UK, Rolls-Royce plc

Designers:

Supervisors:

Industrial:

Sponsors:

Design Brief

Specification/Key Issues

Achievements/Description of the
Design

In the past, large commercial freighters
have been converted passenger aircraft
or derivatives passenger designs. A
dedicated large freighter design could
potentially offer a step change in
operating costs by removing features
on ly benef ic ia l to passenger
operations. The aim of the project is to
design   a dedicated large freighter
aircraft for General Market Freight
Operators like Atlas Air or Cargolux,
for an entry into service date of 2020.

The key design drivers are high
o p e r a t i o n a l r e l i a b i l i t y a n d
maintainability as well as low
operating costs. Also, the aircraft must
be designed to meet the ACARE
environmental targets for 2020.
The design requirements are as
follows:

Payload of 150 - 200 tonnes,net
density of 12lb/ft3
D e s i g n s t i l l a i r r a n g e o f
5500nm
Design cruise Mach number o f
0.75 - 0.85
Take-off field length of 2800m (sea
level, ISA +15), landing field length
of 2200m (sea level, ISA)
I C A O c o d e !F" a i r p o r t
compatibility
Compliance with JAR-25 and CS-
25

The PanOrbis F-200 Leviathan is a
conventional high wing aircraft
featuring a high T-tail. The aircraft fits
within the ICAO code !F"limits, with a
span and length of 80m. The triple deck

PanOrbis F-200 Leviathan

Team D
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Design Brief

Aim

Specification/Key Issues

Achievements/Description of the
Design

With the airfreight market predicted to
grow at a base level of 6.1% globally
between 2005 and 2025, a potential
market has been highlighted that
requires the design of a large freighter
aircraft. A freighter specific design, as
opposed to a passenger aircraft
conversion, has the potential to reduce
direct operating costs significantly and
prove an attractive offer to airline
operators facing retiring fleets.Afuture
family of freighters should also be
considered although is not a main
driving impetus for design.

The technical aim of this project is to
design an aircraft that best meets the
specification given with the aim to
reduce direct operating costs as far as
practicable. An assessment should then
be conducted to determine the
feasibility of such a project.
The academic aim of the project is to
understand the technical and business
processes associated with aircraft
design.

EIS 2020
Payload: 150 200 tonnes
Design Range: 5500nm (average
mission 3000nm)
Take-off length / Landing length:
2800m / 2200m
Airport compatibility limits ICAO
code F
Design cruise speed: Mach 0.75
0.85
Direct operating cost reduction
target: 15%

With the EIS date of 2020 being a key
design driver, the 'Airhaul ORCA' is a
low wing, conventional design with

cargo holds distributed over two decks.
A l a r g e u p p e r m a i n d e c k
accommodates many container and
pallets types and also oversized cargo.
It also has the ability to carry ISO type
shipping containers in an effort to
penetrate the sea shipping market of
high value, time sensitive goods. The
aircraft has an MTOW of 589 tonnes
and is able to carry 187 tonnes over the
average mission length of 3000nm. It is
also able to carry 175 tonnes the full
5500nm design range specified. The
aircraft cruises at mach 0.85 with an
initial cruise altitude of 36,000ft
climbing to 40,000ft in steps of 2000ft,
meeting a time to climb of 30 minutes.
The aircraft structure uses composites
extensively throughout the wings and
fuselage to reduce OWE and
subsequently fuel burn. This low OWE
results in a significant reduction of
DOC's over the 747-8F making the
project a viable, profitable business
venture.

Matthew Kedgley,
Fred Nightingale, Edward Benson,
Nicholas Marshall, Andrew Pretty,
Henry Wong, Frances Lennard.
Gordon Ho, Vishnu Narayanan

Dr R. Butler,
Dr M. Wilson, Dr. HAKim,
Prof. I Gursul, Dr. G D Lock,
Dr. M J Carley, Dr. D G Tilley,
R G Outram, Dr. J Vogwell

Prof J. Jupp,
Mr P. Chapman, Mr T. Engelbrecht,
Mr D. Heaton,
Mr K. Macgregor, Mr M. L. Jukes,
Sir Robert Hill, Mr R. Holliday,
Dr J. Crocker, Mr M. Ball,
MrA. Landridge, Mr C. Stevens,
Prof S.T. Newman

Airbus UK, Rolls-Royce

Designers:

Supervisors:

Industry:

Support:

Large Freighter Design Project
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Project Sponsorship 2007-2008

Our most grateful thanks and acknowledgements are due to the companies listed
below for proposing and sponsoring this year's design projects. The financial
support and equipment which they have provided have been crucial to the success
of the projects, and the encouragement and insight of their staff have been highly
valuable to our students.

We continue to acknowledge the contribution of the who for
many years have funded a Design Prize. More importantly they enable the
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Due to the timing, they do not exhibit their work at the Design and Project
Exhibition.
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2008 Engineering Projects
Undertaken at the University of Bath

Brown, Philip Supervisor: M W
S A M

CO2 removal from submarine compartments
A'distressed' submarine (DISSUB) situation means
that the 'active' CO2 scrubbing system is disabled
and passive LiOH curtains have to be used to
remove the potentially dangerous CO2. The project
aims were to produce a realistic model of the fluid
behavior caused by the curtain within a sealed
volume. A model had already created by a previous
student and modifications were applied to this to
improve for example the introduction of CO2 into
the domain.

BaileyAndrew Supervisor: HAK
Two-Way Snap-Through of Bi-stable Morphing
Structures
A key area of ongoing research in the Aerospace
Industry is the development of morphing structures
technologies, for such applications as morphing
wings and advanced control surfaces. Currently a
variety of materials and possible methods of
actuation and control are under investigation. One
combination of technologies that has shown much
promise is bi-stable composites and piezoelectric
actuators. This project investigates how the two-
way snap-through and morphing characteristics of
a bi-stable laminate can be controlled using
piezoelectric actuators.'

Cheng, Roy Supervisor: M W
Propulsion Optimization
The purpose of this study is to optimize the
propulsion for a dedicated high-payload air
freighter to meet the General Freight operators
intended entry into service in 2020. Investigations
have been carried out to compare the conventional
turbofan and more advanced geared-turbofan
engines in terms of fuel consumption, operating
costs, noise and emission. It has proved the geared-
turbofan engine has superior performance which
satisfies the requirement from the next-generation
engine.

Davis,Anna Supervisor: M W
Computation of Fluid-Structure Interaction
This project examines computation of fluid-
structure interaction (FSI) in the context of in-flight
refuelling. Using ANSYS 11.0, the feasibility of
simulating the deformation of the drogue canopy
springs and the aeroelastic effects of the drogue is
investigated. A range of simulations are studied,
these examine computation of deflections,
unsteady flow and the necessary requirements to
achieve realistic and accurate simulations.

Alderson, Helen Supervisor: GP H
G R C

Carbon and Environmental Footprinting of
Low Carbon UK Electricity Transition
Pathways to 2050.
A carbon and environmental footprint analysis of
electricity consumption in the UK since 1950 and
of projected electricity demand out to 2050 using
SUPERGEN's 'Business As Usual', 'Low Carbon'
and 'Deep Green' scenarios was carried out.
Comparison of the environmental impact of
projections was made with regards to meeting the
2050 carbon emissions reduction targets and it was
found that both the latter two scenarios would be
effective if acted on immediately.

Cargo, Chris Supervisor: J D
D G T

Modelling of Power Plant Gas Flow.
The aim of the project was to create a dynamic
model of the gas path  in a power plant. This was
achieved by creating a Matlab-Simulink  model
based on the Aberthaw coal fired plant. The
model created was  then used to simulate some of
the possible fault scenarios in the  plant and
predict the system responses for different control
settings  to ensure safety.

Aerospace-Automotive Group

Al-Harran, Omar Supervisor: G P H
The Thermodynamic Implications of the End-
use of Electricity for Heat and Power for the UK
This project focuses on the thermodynamic
implications of the end-use consumption of
electricity for heat and power in the UK. It is
wasteful from a thermodynamic point of view to
convert fuels to electricity only to employ it later
for heating. If the process or space heating is
required then it is best to simply burn fossil fuels
directly rather than using electricity. The data will
be collected from BERR, MTP and SUPERGEN
but will be modeled on SUPERGEN scenarios. The
findings show that a major portion of electricity is
still used in 2050 for heating but unlike today a
more carbon friendly approach/technology is
adopted.

Baker, Neil Supervisor: R B
Optimisation of Aerospace Composites for
Damage Tolerance
Composites are strong in-plane, but prone to
delamination when subjected to out-of-plane
impacts. For this reason a method of quickly
estimating the failure strain of a damaged
composite would be of great use. A program has
been built that estimates the threshold strain or
maximum allowable damage size for a given
composite laminate. Further to this, a damage-
tolerant laminate was manufactured, impacted and
tested in compression to find its failure strain when
exhibiting impact damage.



Habgood, Stephen Supervisor: R B
A S P

Buckling Concepts for MorphingApplications
As part of the structural morphing sway frame
research currently being carried out at the
University, an experimental sway frame and
actuator were designed and manufactured. Close-
form relationships between actuator force and
displacements were derived, using energy methods,
to predict the behavior of the rig. A high degree of
correlation was seen between these predictions,
previous exact element predictions, and test results.
Possible error sources were considered, as was
potential future work on the topic.

Hall, Simon Supervisor: J G H
C B

Experiments with Biodiesel: Vehicle Trials
Biodiesel is seen as a potential substitute for fossil-
fuel diesel in the Automotive Industry, with its
advantages of a theoretical zero carbon footprint
and renewable source. However, the effects on
emissions and performance of a vehicle running on
biodiesel needs to be investigated.

This project looked into changes of emission levels
and performance from vehicle testing on a chassis
dynamometer when run on a blend of 5% biodiesel
95% fossil-fuel diesel compared to standard diesel.

Hadjikyriacou, Savvas Supervisor: I G
Z J W

Flapping Wings
Astudy of the effect, of small amplitude oscillations
at low Reynolds numbers, on the lift and drag of a
stalled NACA0012 airfoil was performed in a
water tunnel. Considerable lift benefits, up to
twofold increase of CL, were achieved with even
small oscillating frequencies and amplitudes. It
was shown that the lift increase was independent of
the angle of attack provided that the airfoil was in a
full stall condition.

Howard, Greg Supervisor: H A K
J L C

Can the TrabecularArchitecture of the Femoral
Head be Predicted using Structural
Optimisation?
The link between applied mechanical loading and
observed trabcular architecture has been studied
since the 19th Century, most famously described
by 'Wolff's Law', which encapsulated the idea that
preferred trabecular orientation aligns with
prinicpal stress directions. This project applied
Evolutionary Structural Optimisation (ESO) using
ANSYS to the human proximal femur to
successfully predict observed characteristic
morphology.

Jazanovich, Micheal Supervisor: G D L
Rolls-Royce

Preliminary Design Optimisation of Exhaust
System Cooling Holes
Avoiding detection during surveillance missions is
becoming an important design requirement, with
engine operators demanding stringent low-
observable specifications. With an increasing
demand to reduce the IR signature of military
engines, there is a greater emphasis in predicting
exhaust temperatures at earlier stages of the design
process. This project consisted on developing an
automated, preliminary design optimisation tool
able to simulate the effects of effusion cooling
within the exhaust system. A FORTRAN model
was successfully developed.

Iddenden, Trevor Supervisor: G P H
Carbon and Environmental Footprinting of
Bath and North East Somerset
Humans have been consuming the Earth's
resources at a faster rate than the Earth can
naturally produce them for a number of years now,
and this ecological deficit is increasing rapidly.
To counter this global problem, actions must be
taken at a local level. This report analyses the
consumption of resources in the Unitary Authority
of Bath and North East Somerset using the
Environmental Footprint with the aim of
influencing regional government decision making.

Gilbey, Lawrence Supervisor: S A M
Enhanced Cooling Techniques for Electronic
Components
!Thermal resonance" has the potential to enhance
cooling of sensitive electronics. Cooling of a
component was simulated under pulsating pressure
waves and free-stream flows, optimising frequency,
amplitude and channel blockage factor. Rate of
cooling was monitored by computer, with
convective flow structures visualised by dark-room
schlieren imaging techniques. Results showed that
thermal resonance can produce up to 10x natural
convection cooling, and is able to cool quieter than
the equivalent capability fan.

Dowell, Peter Supervisor: S A
SimulatingAdvanced Turbocharger Systems
Dynamic simulation and emulation methods are
increasingly being employed due to the escalating
difficult ly in matching a turbocharger
configuration to an engine, with today's ultra-low
levels of regulated emissions. This project focuses
on the modelling of compressor data and a number
of techniques to achieve this have been
investigated. Comparison with experimental data
proved the method to be accurate at modelling the
compressor data and illustrated its limitations.

Khalid, Gona Supervisor: I G
Z J W

Aerodynamics of Membrane Wings
Unique features displayed by membrane wings
observed in the animal kingdom, and increasing
interest in micro-sized aircrafts have resulted in
increasing research activity on such wings.
This project proposes the development and
application of a setup that would allow
measurements of the force normal to wing models
of low-aspect ratio (flexible and rigid), at low
Reynolds numbers over a range of angle of attack
(from 0 to 35 degrees). The setup allows for three-
dimensional models.

Kontouzoglou, Grigorios Supervisor:M McM
Streamlined LCA of electricity distribution of
overhead lines and related losses
A streamlined Life Cycle Assessment (LCA) was
conducted to determine the environmental impacts
of overhead power lines (of electricity
distribution). The study focused on Embodied
Energy Input and Carbon Dioxide emissions. Three
different conductor configurations were analysed
(25, 38 and 100 sq mm). The results were compared
to the transmission losses of each configuration in
order to investigate whether or not an early
intervention to the conductor's size would be
environmentally beneficial.

Langmaak, Stephen Supervisor: M W
G D L

Computations of Gas Turbine Cooling Systems

This project dealt with computations of the pre-
swirl cooling system used in gas turbine engines.
Research is currently investigating the effect of
varying the pre-swirl nozzle location, represented
as the inlet in a CFD model. During this project, a
total pressure was specified at this inlet in order to
capture the effect of varying pressures in the pre-
swirl chamber. Different inlet geometries were
also tested to obtain realistic inlet flow conditions.

Littlewood, Rodger Supervisor: S A M
The Effects of Forcing on Air Flow through a
Wind Tunnel'
Novel methods to improve electronic cooling are
being researched. Heat transfer and fluid
mechanical aspects both need to be understood; this
project investigates the latter. The interaction of
streamwise flow and pulsed flow from a speaker
were examined, with speaker amplitude and
freestream velocity the variables. On its own the
pulsed flow showed behaviour consistent with an
impinging synthetic jet. The freestream was found
to shift the pulsed flow downstream, the two flows
remaining separate.

Md Zubir, Badiatul Supervisor: D A S R
Unsteady Conduction in Bicomposite Media
Knowledge of the inter-phase heat transfer
coefficient, h has deterred usage of the two-
equation model for conduction in porous media. By
considering unsteady conduction, values of h are
determined for either two-phased solids or stagnant
porous media saturated with a single fluid. The
approach used is to match the average solutions of
the detailed microscopic equations to that of the
macroscopic equations and thus obtaining h the
only remaining unknown in the macroscopic
equations.

Megevand, Rudy Supervisor: S A
Hybrid vehicle powertrain simulation
This project demonstrates the potential efficacy of
an adapted battery  State Of Charge control
strategy using predictive information from the
Global Positioning System (GPS) for a hybrid
vehicle. The  Matlab/Simulink based simulation
ADVISOR 3.2 is used and a new Toyota  Prius
ADVISOR model is proposed. With this new
model, the fuel  consumption can be reduced by
8% during a given drive cycle. A possible
adaptive control logic is then suggested to
develop real  adaptive control units.

Mohd Talip, TutyArinah Supervisor: H A K
J L C

Can the trabecular architecture of the patella be
predicted using Topology Optimisation?
Bone is a hard, inhomogeneous structure. It
responds and adapts to mechanical loading
subjected to them. It is this response and adaptation
that contributes to the internal structure of a bone.
There are various optimisation methods available
that can be used to develop a refined bone model. In
this project, Evolutionary Structural Optimisation
was implemented using Finite Element Analysis to
investigate whether the trabecular architecture of
the patella can be predicted.

Jones,Andrew Supervisor: A J G
M J C

The Aerodynamics of the Shell Eco-Marathon
Vehicle
The aim of the project was to gather aerodynamic
data on the current setup of the Shell Eco-Marathon
vehicle. With the current setup analysed,
rudimentary modifications were applied to the
vehicle to measure the amount of reduction in drag
force that was possible. These rudimentary
modifications were then redesigned for real world
use. Finally a comparison was made with the
previous Eco-Marathon vehicle to measure the
improvement.



Pain, Rachel Supervisor: M J C
Noise Reduction in Motorcycle Helmets
This project investigated the effects of windscreen
size, height and modifications on the airflow and
noise generated over a motorcycle helmet. Noise
levels were recorded over the helmet surface and
flow visualisation captured. It was concluded that
as the windscreen was raised; the area on the
helmet affected by turbulent flow also progressed
upwards. Finally, the larger windscreens produced
lower noise levels with further reductions
observed with a curved model and when a slot was
introduced.

Paine,Alex Supervisor: J G H
Biodiesel Sensor
Biodiesel can be produced from many different
natural oils, dependant upon the source of the
biodiesel and its blend ratio with diesel, its
combustion behaviour varies. This project is
concerned with identifying the fuel entering the
engine so the necessary adjustments can be made
to maintain performance and emissions standards.
The physical properties of density, refractive index
and dynamic viscosity were measured for
biodiesel samples of know composition and
analysed using design of experiments software.

O!Sullivan, Mark Supervisor: J G H
C B

Investigating the Usage of Biodiesel and Diesel-
Biodiesel Blends in Ricardo WAVE
The first aim of this study was to create a Rapeseed
Methyl Ester (RME) fuel file within WAVE. This
fuel file was then run and the simulation?s accuracy
was then assessed against empirical data. In-
cylinder temperatures, emissions and fuel injection
rates were similar to empirical data; however, the
oxygen present in RME was negated by the solver.
The accuracy of the PUMAmodel when using RME
can be increased by modifying the start of injection.

Povall, Rebecca Supervisor: Z. j. W
Hydrodynamic Study of Vortical Flow over the
Rigid Cephalic Shields of Three Pteraspids
(Agnatha, Heterostraci)
The aim of this investigation was to gain a
fundamental understanding of the hydrodynamics
of three pteraspid models, to lay the foundations for
future investigations. Water-tunnel investigations
of flow visualisation and force measurement were
carried out on models of the three fish species. Flow
visualisation confirmed the presence of leading-
edge vortices on the upper surfaces of the cephalic
shields of the models and force measurements
established the role of these vortices in providing
normal force.

Papke, Jennifer Supervisor: D A S R
"Microscopic Modelling of heat flux boundary
condition in a bicomposite material!
Steady state heat conduction in a bicomposite
medium as a model of a stagnant saturated porous
medium can be investigated by considering
different approach levels: detailed numerical
microscopic solution or macroscopic approach
applying a coupled two-equation model.
Considering a constant heat flux boundary
condition to both approaches, the analysis results a
temperature characteristic for each phase across the
entire medium. Hitherto it is unclear whether the
macroscopic model gives physical accurate results.

Pye, Jonathan Supervisor: Z J W
A Novel Method of Inlet Vortex Alleviation
An inlet vortex is a strong, tornado-like flow than
may form for an aircraft engine on the ground,
extending from a stagnation point on the ground
into the inlet. The vortex can lift debris into the
inlet flow, causing significant damage. In this
investigation a method of preventing the inlet
vortex, by blowing pulses of air from the lower
lip of the engine nacelle, has been qualitatively
assessed in a sub-scale wind-tunnel experiment.

Odenthal, Christian Supervisor: D A S R
The effect of thermoconvective instability on the
thermal penetration of hot fluid into a cold
channel.
The thermal penetration of either hot fluid into a
cold channel or vice versa, influenced by the
possible unsteadiness through buoyancy effects
inside the boundary layer, is considered as a very
simplified model of i.e. geothermal energy
extraction, flow in porous media or a micro heat
exchanger.
It clearly turns out that the overall heat transferred
from or to the fluid significantly increases with the
Rayleigh number as long as the Péclet number is
small enough.

Raja,Ali Supervisor: C J B
Waste Energy Recovery for Automotive
Applications
Reducing fuel consumption is currently a primary
focus for vehicle manufacturers. The introduction
of hybrid electric vehicles (HEV) has yielded
considerable progress, yet further improvement is
still required. This project investigated the
feasibility of various waste-heat recovery
technologies with the use of a HEV.
Several simulation models were developed, each
identifying the fuel savings with different
technologies. Substantial fuel savings were
identified with the use of a steam Rankine cycle and
thermo-electric coolant radiator.

Ray, Steven Supervisor: C J B
Bus Duty CycleAnalysis
GPS data was collected from local bus services in
Bath. This was used in a Microsoft Excel model,
approximating the transmission, engine and
ancillaries of a Volvo bus. The data was compared
to standard drive cycles and showed that buses in
Bath operate at low speeds with regular stops,
spending around 33% of the time idling. The model
estimated an overall fuel consumption of
49.5L/100km. Modifications were added to the
model giving a 41% fuel saving; this was achieved
by halving the weight and drag of the vehicle and
using a CVTin conjunction with start/stop.

Rouse, George Supervisor: I G
Z J W

Wing Rock of MicroAirVehicles
An experimental investigation into the wing rock
characteristics of a selection of typical Micro Air
Vehicle (MAV) planforms was conducted. These
planforms were; Zimmerman, rectangle, ellipse
and lambda. A free-to-roll assembly and high alpha
rig were used to record roll angle measurements
and it was observed that only the rectangular and
lambda wing experienced wing rock. Following
free-to-roll testing, flow visualisation revealed the
importance of the two side edge vortices present on
the rectangular wing.

Sangan, Carl Supervisor: G D L
Design of a Rotating Disc Rig for Ingress
Research in Gas Turbines
One of the most important problems facing engine
designers today is the ingestion of hot mainstream
gases into the wheel-space between the turbine disc
and its adjacent casing. This project aims to design
a rotating-disc rig from which ingress research
could potentially be conducted. The novel design
will use thermochromic liquid crystals to map the
thermal effects of hot gas ingress once inside the
wheel-space as well as validating a simple orifice
model.

Seow, Youk Eng Supervisor: R B
Optimization of Composite Laminates for
Buckling and Manufacturing
Parametric studies for tow placed designs are
performed using VICONOPT to analyse the
buckling load capability. The buckling results are
compared with traditional straight fibre laminates.
Manufacturing techniques for tow placed designs
are studied. The second objective of this project is
to minimize the mass of rectangular plates with
thickness design variables subjected to load
constraints. Mass savings between aluminium and
composite materials are calculated. Optimum
thickness distribution for variable thickness
analysis is also discussed.

Singh, Kabir Rai Supervisor: G D L
Application of Thermochromic Liquid Crystals
to the Study of Film Cooling
The design of cooling systems in turbine blades
exposed to extreme temperatures has long been an
area of competition amongst jet engine
manufacturers. This project looks at the
application of thermochromic liquid crystals to
measure the behaviour of cooling air used to
protect the surface of these blades. Experiments
were carried out in a wind tunnel, using the crystals
to determine film cooling effectiveness.
Understanding cooling behaviour through
experimentation supports CFD modelling and
ultimately helps develop more efficient engines.

Stern, George Supervisor: H A K
Anaysis Methodology forAeroelasticity
A FORTRAN program that used the dynamic

stiffness method and the Wittrick-Williams
algorithm to model the aeroelasticity of a
composite wing was studied. Time was spent to
understand the program so that parts could be
validated and its overall structure mapped out. An
attempt was made to find the flutter speed by
linking the aerodynamic and structural parts of the
program which had been left incomplete. This was
not completed due to runtime errors.

Ramos Thomás, Ricardo Supervisor: D A S R
The Dual-Temperature Model for Forced
Convection in Porous Media
Porous media have been under investigation for
nearly five decades, but there have been no papers
explicitly dealing with the effect of fluid phase
velocity on the inter-phase heat transfer coefficient.
The project investigates the impact of variances in
the fluid's Péclet number, the solid-fluid
conductivity ratio and porosity on the microscopic
and macroscopic phase temperatures. These are
used to determine the h.t.c. for each set of variables,
to explore the existence of a correlation.

Taylor, Richard Supervisor: M J C
Noise from NovelAircraft Configurations
Wi t h a i r p o r t s b e c o m i n g b u s i e r a n d
consequentlynoisier, one of the primary design
factors for commercial aircraft is now minimum
noise. An investigation was made into the noise
abatement effects of wing shielding and airframe
embedded engines using a novel boundary element
method of acoustical calculation. In particular, it
was investigated at which height above the wing,
axial position of nacelle and amount of nacelle-
airframe embedding would prove most effective in
noise abatement.



Tipples, Rob Supervisor: M J C
Investigation into the Aerodynamic Effects of
the Praying Mantis Position in Cycling Time
Trials
In cycling, where seconds can mean the difference
between winning and losing, aerodynamic
optimisation is vital. The praying mantis time trial
position is known to reduce drag for some athletes
but increase it for others and it was not known why
this happened. Via a revolutionary CFD technique,
wind tunnel experimentation and field tests, it has
been shown that several notable changes that occur
when adopting the mantis position for a range of
anthropometric parameters.

Tysome, Michael Supervisor: I G ,Z J W
Th rus t Gen erat ion w i th Memb ran e
Oscillations
An experiment was conducted to investigate the
thrust generating capabilities of an oscillating
membrane. The objectives were to see if these
oscillations could be induced and controlled
through a mechanical input, to measure any thrust
that the membrane oscillations generated, to use
flow visualisation to look at the generation of
trailing vortices by the oscillating membrane and to
see if theoretical models could be used to predict
the amount of thrust an oscillating membrane
would produce.

Valdes, Maite Supervisor: M McM
Climate change adaptation in the Bath and
North East Somerset region
As the global climate changes, resulting
consequences are currently being felt worldwide.
Bath and North East Somerset will gradually
experience a resulting increase in temperatures and
decrease in precipitation levels. This study focuses
on the adaptation of residential and historical
buildings through space energy efficiency
improvements. The employment and potential
benefits of roof, cavity wall and window insulation
in residential buildings are analysed, resulting in
energy improvement efficiencies, economic
payback periods and climate change adaptation
suggestions.

Williams, Nicholas Supervisor: C J B
Cooling SystemsAnalysis for a Formula Student
Car
Cooling systems have never been properly
analysed on the Bath Formula Student entry before,
resulting in a tendency of the car to overheat. This
project looked into all aspects of the cooling
system, doing investigations on both last year's car
and the test cell. The results suggested using an
electronic pump, with controller to replace the
mechanical pump that was fitted to the Honda
CBR600RR engine.

Wilson, Edwin Supervisor: S Ak
Optimisation of a Milner CVT
A Milner CVT is a novel form of continuously
variable transmission which has the advantage of
being simple, light and compact. The concept is in
its infancy and very little development work has
been done. This project used MatLab to model how
several key performance criteria changed with
alterations to the geometry. Design of Experiments
techniques and optimisation routines were used to
determine the most optimum solutions in each case.

Wood, Craig Supervisor: H A K
Structural Optimisation of Anisotropic
Materials Using Fixed Grid Finite Elements.
Synopsis: The use of fixed grid finite elements has
been successfully established in the field of
topology optimisation. The aim of this project was
to modify an existing fixed grid finite element
computer program so that it can solve anisotropic
material problems. Once this had been
implemented, optimisation of the orientation of the
material axes on an element by element basis was
to be performed so that the stiffness of a structure
can be maximised.

Thompson, Matthew Supervisor: R B
Post buckled propagation of delamination in
aerospace composites
This project involves the design and manufacture
of CFRP coupons before testing under four point
bending to investigate the propagation of
delaminations in the laminate. Impacting the
coupons using a drop test machine simulates
Barely Visible Impact Damage (BVID) and
delaminations are investigated using NDE
technologies: photomicrograph, Ultrasonic C-
Scan and Digital Speckle Photography. The results
suggest a critical delamination depth for thin film
buckling and beyond this limit it was discovered
that interlaminar cracking occurs.

Yap, Chee Siong Supervisor: I G
Z J W

Drogue spring flutter
This is an experimental based project to investigate
the aerodynamic instability flutter occurs in refuel
drogue during flight refueling. An experimental
test rig was utilized to obtain oscillation data in
wind tunnel at difference speed and angle of attack
to gain some experience of flutter. During the test,
three difference torsion spring and two difference
profile shape test plates were utilize to compare the
occurrence and peak to peak angle of flutter.

Design, Manufacturing
and Materials Group

Agopian,Anthony Supervisor: E A D
Eco-innovation: case study of aicraft systems
With the damage caused to the environment from
human transport activities and the predicted future
growth in this field, a Factor 10 improvement is
needed to be made in vehicle efficiency. A possible
way of achieving this is through higher systems
level innovation. This report presents 2 case
studies on the aviation and automotive sectors to
test this hypothesis along with methods of
stimulating higher level innovation in order to
move towards a sustainable society.

Bonotti, Davide Supervisor: C A M
The Potential Benefits of Dynamic Timetabling
of Public Transport
Public Transport is a fundamental aspect of people's
lives and their quality. The requirement to provide
high quality transport in the context of mobility for
all is an issue governments and authorities are
concerned with worldwide. Current public
transport networks are no longer adequate to meet
the new expectations of the general public. This
report aims to investigate the potential benefits
dynamically scheduled transport systems may
deliver to both the population and the environment.

Crawshaw, Christopher Supervisor: L N
Investigation of Unmanned CombatAirVehicles
and Related Technologies Requiring Cost
Estimation
Unmanned CombatAir Vehicles (UCAVs) are not a
new idea, the concept has been around for many
decade.Only recently however, with the
advancements in technology are UCAVs beginning
to realise their potential. The purpose of this
project was to assess the added capability UCAVs
could offer to the armed services whilst identifying
key limiting technologies. It also outlines the
associated risks these technologies pose and
pinpoints those requiring cost estimation to ensure
UCAVs success.

Atkins, Ed Supervisor: P G M
AutomatedAerospace WingAssembly

Higher aircraft demand is driving aircraft
manufactures to consider automation strategies.
Flexible automation and industrial robots have
been elected as suitable. Adaptive control using
non-contract metrology are required to bring the
positional tolerances of the industrial robots within
aerospace requirements. The use of composite
components will aid automation through reduced
part counts but hinder it through low part
interchangeability. An automated assembly line is
presented which aims to solve these issues.

Browning, Donald Supervisor: P G M
Technology Management in the Aerospace
Industry
Aircraft wings are large, complex assemblies with
tight tolerances due to assembly, aerodynamics and
safety requirements; applying metrology, the field
of dimensional measurement, is challenging.
Design has been identified as crucial for Quality,
Cost and Delivery (QCD); even decisions made
during conceptual design impact on manufacturing
and QCD. This project investigates the design of
aircraft wings at Airbus; a process review of
industry practice regarding design for metrology
identifies potential improvements and implications
for management.

Dowson, Tom Supervisor: S T N
Design of a Customised Orthotic for a Rugby
Boot
This project aims to design and manufacture a
bespoke rugby boot insole for the author's feet that
will correct minor biomechanical deficiencies to
reduce the possibility of sports injuries occurring.
The bottom surface has been reverse engineered
from the standard Adidas Predator rugby boot
insole and the top surface modelled from the
author's feet. A parametric model has been
developed by using the Delcam PowerSHAPE
CAD system for the design and manufacture of
bespoke insoles.

Grudgings, Nick Supervisor: A B
The Environmental Impacts of RepRap
Production
The RepRap project aims to create a self-replicating
rapid prototyper, essentially a 3D printer that can
'print' the majority of its own parts and a host of
other plastic products. This investigation
considered the environmental impact(s) that
RepRap production would have. It concluded that it
would be worse for the environment than the
conventional injection moulding paradigm,
primarily due to the high power requirements of a
RepRap machine.

Harrass, Robin Supervisor: B J H
Modelling the performance of engineering
systems
The aim of this research project is to investigate the
application of the University of Bath's constraint
modeller to a typical design problem of a layshaft
system.

It can be divided into two parts. Firstly the
traditional paper-based approach is implemented to
the constraint modeller discussing the necessary
equations for the design of the system and
validating the implementation. Secondly the
implementation is transformed to a constraint-
based approach.



Li, Weijun Supervisor: R I M
Optimising distribution centre design by
simulation
A novel conceptual design for a fully automated
warehouse is being developed at the University.
This concept can be applied into various fields
such as distribution centres or automated
supermarkets. In the latter case challenging
targets are set for customer#s shopping to be
delivered in less than a minute.
The project is to build a simulation model of an
automated supermarket, to confirm its capability
and to investigate variables that may affect the
system#s performance.

McNee, Emily Supervisor: B J H
Design of a Continuous Form-Fill and Seal
Machines
The aims of this project are to design a continuous
vertical form fill and seal machine, where the out of
balance forces are kept to a minimum, production
rates are increased and can cope with varying bag
size and product type. A design process was
undertaken and designs were compared and
analysed, with particular attention paid to the
motion profile. A final design was produced and
compared to the DRS and was deemed adequate.
This is only on a virtual front and would need to be
tested through the manufacture of prototypes to
ensure this is the case.

Munter, Oliver Supervisor:P G M
A technical review of head mounted displays,
their applications and potential for use in
aiding with assembly.
Recently there has been a great surge in the interest
in using head mounted displays for use in a variety
of industries. This project examines different head
mounted displays, their current applications and
whether or not they can be adapted for use in
assembly. Different input peripherals and virtual
environments were also considered. On total three
different systems were recommended: A basic data
display system, a 3D overlay system and an
integrated digital manufacturing system.

NashAndrew Supervisor:L N
A R M

Simulation within a Manufacturing Test
Facility
Scheduling in a job shop manufacturing facility is
an important function, aiming to ensure a company
maximises efficiency and throughput in order to
maximise profitability whilst satisfying
customers? varying demands. This project
identifies a particular company?s scheduling
approach and tries to improve it by investigating
alternative methodologies using computer
simulation based on industrial data from the
company. It is hoped a general scheduling
approach can be identified for use in future
scheduling operations.

Nichol, Jack Supervisor:F H O
Investigation into the Fracture Modes of Thin
Metallic Layers
Impact testing was undertaken on thin sheets of
aluminium alloy Al2024-T3 to characterise its
impact behaviour.An existing experimental test rig
was modified to enable an instrumented drop test.
Using projectiles of varying nose shapes and
masses aided in characterising the impact
behaviour of the metal. The commercial simulation
program LS-DYNA was used to approximately
simulate the drop test experiment.

Orme,Martyn Supervisor:S J C
E A D

User-Centred Eco-Design of Domestic Products
This project focused on the development of a User-
centred Eco-design process, with the aim of
developing product concepts which eliminate or
reduce the effects of user related misuse through
altering their architecture, in line with how the
product is used. This involved the creation and
analysis of various product concepts against
behavioural data, resulting in an incremental
development, analysis and creation of a final
process titled; Behavioural Analysis Driven
Morphological design (BADMD).

Li, Chiok-Sing Supervisor: S T N
Comparison of CAD/CAM systems for
sculptured parts
Sculptured surface machining is a rapid growth
area producing products which fulfil functional
and aesthetic requirements. There are numerous
software packages capable of modelling and
manufacturing sculptured products however there
currently no methods to compare systems for this
purpose. This project evaluates ESPRIT (DP
Technology) and PowerSHAPE/PowerMILL
(Delcam) on the modelling of a benchmark orthotic
insole and uses the knowledge gained to create an
Evaluation Criteria that can be applied to other
CAD/CAM systems.

Owen-Jones, R Supervisor:F H O
EnergyAbsorption in Impact Landing
The UREAD (Universal Reusable Energy
Absorption Device) is a new concept that could be
used on aircraft undercarriage to absorb large
impacts. New UREAD designs and an assembly in
which the UREADs could be operated sequentially
were created. Static and dynamic loading tests
were performed on the assembly, with the
conclusion that the UREAD assembly performed
as expected, was effective as an energy absorption
device, and capable of use in aircraft to absorb
impact on heavy landings.

Hawkshaw, Nick Supervisor: S J C
M JD

The DNAof a Document
Recognising the importance of credible
information to the product design process, the
project aims to establish a method for recording the
ingredients, or 'DNA', of a document, so that such
information may be linked, and subsequently
traced, to its origins and sources. An empirical
investigation reveals how documents develop in an
informational nature during design activities.
Focus is also given to the contextual elements
complementing rationale capture, which
subsequently addresses how engineers evaluate
their use of information.

Huang, Xiao Xi Supervisor: A R M
Simulation of an Automotive Manufacturing
System 2
The matrix engine line implemented in the Ford
engine plant at Bridgend is one of the most
advanced and modern flexible manufacturing
systems in the car industry. The project scope is to
investigate the performance of the Ford matrix
engine line. This was achieved by creating a
simulation model to represent the engine line using
Witness software. A series of experiment with
different scenario, such as robot travel time,
machine breakdowns, were then conducted based
on this model.

Hilton,Andrew Supervisor: G M
The design of a non contact product feed system/
accumulator
The aim of this project was to investigate and
design a strategy for non-contact separation of
product. This non-contact separation was to be
used to convert an irregularly spaced stream of
products into a regularly spaced stream of
products. To achieve this aim the strategy of using
multiple conveying surfaces aligned in series was
to be investigated. The stream of separated product
could then feed subsequent machines or form the
basis of an accumulator.

Toby Hocking Supervisor: EAD
HighChair

The project sets out to design a highchair that fully
transforms into a standard dinning chair, whilst
retaining the best attributes, foremost adjustability,
as found in the best highchairs available today.
A space saving product, no longer having to swap
chairs for high chairs and vice versa, allowing
children of all sizes to sit comfortably at a table.

Jaipuria,Amberish Supervisor: A B
Inkjet Printer for the RepRap
This is part of the exciting RepRap project; a rapid
prototyper (or a 3D printer) that can make the parts
required for an identical machine.
The inkjet printer is an alternative head for the
machine, so that along with being able to make
complex 3D shapes, the RepRap can also print in
2D. This should prove to be extremely useful as the
ink could be replaced with electrically conducting
fluids allowing the inkjet to print circuit boards.

Kakinoki, Masamu Supervisor:L N
Managing E-mail Content
E-mail usage increasing rapidly and is essential at
work today. This research produced a survey about
the E-mail use and find outs the useful relationship
of Design Engineers and E-mail use at work. The
survey form has followed The Tailored Design
Method to reduce the amount of survey errors and
increase the response rate. The survey looks at E-
mail usage effects on design engineer's work from
technical support effects and psychological effects.

Kerrison, Nicholas Supervisor: B J H
Analysis of Vacuum Cleaner Usage
Use of vacuum cleaners by young able bodied
males was analysed to determine the sequence of
actions and postures undertaken by a typical
subject vacuuming a straight line of debris. The
subject would typically start with his feet close to
the cleaner but behind it, walk forward and lean at
the end of the line. It was noted that lines above
1000mm in length caused the subject to lean further
than those that were shorter.

Kuan, Rick Fei Supervisor: B J H
Investigation into Computational Approaches
for Constraints Satisfaction in Engineering
Problems
A constraint modeling software, SWORDS, was
long created to solve problems using mathematical
modeling methods. Recently, Answer Set
Programming (ASP) has emerged as a new problem
solving program. In comparison to SWORDS, the
ASPprogramming method uses simpler and shorter
codes. ASP's use in modeling engineering systems
was then investigated and found to be unsuitable for
modeling engineering systems apart from electric
circuits. SWORDS also surpasses ASP with a more
commonly understood language and better visual.



Reid, Stuart Supervisor: S J C
R I M

Computer Based Design For Changeover (DFC)
Tool
The University has proposed a DFC Methodology
to assist the design of flexible manufacturing
equipment.An interactive computer-based version
of the DFC tool that is intuitive for professional
design personnel to use has been developed. The
tool takes the form of an Excel Spreadsheet as a
plan to implement a fully online system in the
future. The tool has been validated with real life
case studies, the Changeover Game and the Pall
slitter.

Schlight, Nicole Supervisor: L B N
Sealing and Biodegradable materials
This project examines three different
biodegradable polymers and their properties
specifically for use in form fill and seal machines.
Acomparison was made between materials that are
currently used in form fill and seal machines such
as polypropylene and new biodegradable
materials. The feasibility of using these new
materials was evaluated taking into account
material performance, properties, material
interaction with the form fill and seal machine,
cost, safety and life.

Tung, Brian Supervisor:P G M
Technology Management in the Aerospace
Industry
This project has developed an UML metrology
classification framework. This model is developed
base on an iterative process suggested by the
unified process methodology in object orientated
programming.Alongside with the UMLmetrology
framework, diagrams have been drawn to model
software architecture of the Stage 1 MPM as
described in the Large Volume Metrology Process
Models journal. This metrology classification
provided a detailed model that enables further
advance on Metrology Process Model.

Royce, Jonathan Supervisor: G M
L B N

Title: A study of plastic film packaging and the
eco friendly alternatives available
With landfill sites getting filled worldwide with
plastics that take hundreds of years to degrade,
biodegradable alternatives should be firmly on the
agenda. This project looks into the potential of
bioplastics in the packaging market compared to
conventional petrol based plastics.
Little research has looked into the machine
material interaction in Vertical Form, Fill and Seal
machines incurring large setup costs. Relevant
material properties were also investigated along
with their behaviour over forming shoulders in
VFFS machines

Sowden, Martin Supervisor: AW M
The Impact of Human Attributes on Walking
Worker Simulation
The aim of this project was to investigate the
possible discrepancies between the performance
of manual assembly systems at simulation stage
and the performance of the same system after
implementation. A portion of the errors generated
could be attributed to the simulation software#s
inability to accurately model the inherent
differences between worker performances. To
improve the simulation#s capacity to model
humans in the system, a framework was generated
to adapt worker performance relative to their
capabilities.

Whittingham, Laura Supervisor:W.M
E A D

Engineering Bra Design
The challenge of bra design is to support a semi-
solid mass of variable volume and shape plus its
adjacent mirror image during static and dynamic
conditions. The project aims to quantitatively
analyse the problem of bra design from an
engineering perspective, and develop design
criteria with a view to improving sports bra design.
The study forms an initial investigation to
establish a testing protocol for future studies.

Palmer, Dane Supervisor:B J H
S J C

The Investigation and Development of
Technology Readiness Levels
Technology Readiness Levels (or TRLs) are an
increasingly popular measurement system devised
by NASA to assess a technology's development
status or 'readiness' against its intended application.
This project reviewed the current approaches
towards their use and through a detailed case study
identified key limitations in their application with
commercial products and continually evolving
technologies. New metrics were thus proposed
extending TRLs to account for existing
technologies whilst integrating them with a generic
product development process.

Yi, Hou Supervisor: S T N
V D /A B

Design ofACustomised Orthotic for Footballers
An orthotic insole is an insert for people's shoes that
allows improved biomechanics during their
walking, running, or athletic movements. This
project aims to generate a customised orthotic
insole based on an Adidas Predator insole by using
the PowerSHAPE CAD system. The purpose was
to demonstrate how a CAD system could be used in
designing a customised orthotic for footballer. The
Adidas Predator insole was reverse engineered by
using PowerSHAPE and successfully generated a
CAD representation of the sculptured insole.

Zhang, Zi Liang Supervisor: S T N
Comparison of CNC Programming Systems
This project will compare the similarities in
definitions of three high-level CNC programming
systems (Heidenhain SmarTNC, Siemens
ShopMill and DPTechnology ESPRIT). The aim of
the project is to compare the 3 systems by
programming of a set of benchmark parts based on
typical features (pockets, slots, ribs) used in
aerospace industry. A secondary goal would be to
identify possible methods to enable manufacture of
such parts seamlessly on the different CNC
machines based on the comparison.

Bleach, Jason Supervisor: K R
WAVE Simulation & Design of the Intake and
Exhaust Systems of a Formula Student Car
The main aim of this project was to look in detail at
optimising the intake and exhaust systems of the
next Formula Student car to be produced at the
University of Bath. The reason this is particularly
important this year is because the engine choice is
different to last year. Further to this an investigation
was made into cam timing adjustments with the
main aim to improve midrange torque.

Afonso, Dominic Supervisor: C J B
Optimisation of a CBR600 transmission for
Team Bath Racing 2008
The gear train is an area of Formula Student car
design that has, historically, been neglected at the
University of Bath. Data logging of the outstanding
performance of TBR07 at last years Formula
Student event has opened the door for the gear train
of TBR08 to be optimised to truly suit the
requirements of a Formula Student car. This report
aimed to optimise the TBR08 gear train through
careful selection of both final drive and internal
gear box components.

Formular Students Group

Cartledge, Oliver Supervisor: G W O
Chassis Optimisation of a Formula Student Car
This report documents the findings of a final year
project that was conducted to optimise the chassis
performance of this year's formula student car
which has yet to be manufactured.
The project considered various aspects of the cars
suspension system with particular consideration
given to wheel and roll rates. Techniques such as
static geometric analysis as well as practical
experimentation were used and a specification for
this year's car TBR08 has now been laid out.

Cheung, Harry Supervisor: G W O
Formula Student Car Suspension and Steering
Optimisation
The aim of this project was to improve the
suspension and steering performance of the
Formula Student car through analysing the spring
damper units theoretically and optimising the
steering design with the use of tyre data. A Damper
Dynamometer testing was performed to study the
suitability of the mountain bike dampers in the
Formula Student application. A modification on the
last year car was made to apply the mountain bike
dampers for vehicle testing.

Curtis Daniel Supervisor: C J B
Implementation of Fuel Injection and Steady
State Calibration of a Honda CBR600RR
Engine for Formula Student
Bath's 2008 Formula Student team have selected a
new Honda CBR600RR engine. This project
aimed to prepare and calibrate the engine for its
very specific application. The new engine has been
successfully installed in the test cell, and
significant improvements have been made to test
cell control. Corrections to base maps for fuel and
ignition timing have been achieved, along with the
initial comparison of fuel injection systems using
an injector test rig.

Griffiths, Eric Supervisor: K R
Correlation of Measured and Predicted
Performance Data for a Formula Student
Engine
This project involves a comparison between
performance data taken from previous
dynamometer testing of a Formula Student engine,
and performance data obtained through using the
engine simulation software Ricardo Wave. The
Formula Student engine experimented with is a
Yamaha YZF-R6 600cc engine taken from a road
going sports-bike. Performance data such as Power
and Torque is compared and the discrepancy
between the two methods is investigated.

Kleister, Paul Supervisor: M M
A J G

Chassis Skinning-Modelling With FEA
With the Formula Student event becoming more
competitive each year, any significant performance
gains need to be seized upon. The composite
skinning of the chassis investigated in this research
report is one such performance enhancer.
Flexibility in TBR07 chassis resulted in poor
steering feel, with the addition of a composite
chassis skin to TBR08 the torsional rigidity was
dramatically improved. A technique that is
predicted to become increasingly prevalent in the
future of the competition.



Lane,Andrew Supervisor: K R
Design and Build of a Flow Bench for
Characterising Engine Breathing
A flow bench has been designed and built to
characterise the breathing of TBR's previous and
current engines. Flow coefficients were obtained
for three different 600 cc motor cycle engines and
various components of the intake system. It was
found that flow was most efficient through the
Yamaha R6 and that the intake restrictor had a
considerable impact. From the data obtained,
recommendations have been made and input data
provided for Ricardo WAVE simulations.

Lewis,Andrew Supervisor: C J B
Cell Installation and transient optimisation of a
Formula Student engine
The aim of this project was to develop and
implement a repeatable and reliable test procedure
to optimise the transient performance of the
formula student engine, in addition to upgrading the
formula student test cell facilities. This is a vital part
of the engine calibration process, without transient
control there would be poor engine performance
during changes in throttle position. This would
lead to irregular power delivery, resulting in poor
vehicle driveability.

Millatt, Robert Supervisor: C J B
Active Braking & Launch Control Systems
Electronic Stability Control is a common safety
feature on road vehicles, but has never been used in
Formula Student to improve performance. The aim
of this project was to write an algorithm that would
be installed onto Team Bath Racing's 2008 car. The
algorithm would interpret the driver's inputs and
employ differential braking to improve the
performance of the vehicle. This was then tested
using static analysis to prove its ability

Morton, Peter Supervisor: G W O
Vehicle Dynamics of a Historic Racing Car
The aim of the project is to validate the use of
modern racing car lap simulation software on a
historic racing car. The required data was gathered
by means of experimentation and measuring before
being entered into the software. The simulation
results were analysed and any performance
enhancing set up changes suggested. Finally the
suitability of using the software for such an
application was assessed.

Siddy, Ian Supervisor: A J G
The Design and Manufacture of Carbon Fibre
Wheel Rims
To develop Team Bath Racing?s entry into Formula
Student 2008 a study was undertaken to reduce the
unsprung mass of the vehicle by designing carbon
fibre wheel rims. The study investigated the
processes and techniques used to produce
composite wheels before designing and
manufacturing a prototype rim. Evaluation was
then carried out on the prototype rim in accordance
to SAE industry standards to determine whether it
was suitable to run on the 2008 car.

Vinall,Rick Supervisor: K R
Simulation of possible future development
concepts of Honda CBR engine for a Formula
Student application"
The aim of this project was to investigate possible
future development concepts that could be applied
to the Honda CBR 600 engine. The concepts
investigated were supercharging, turbocharging
and using E85. Ricardo WAVE was used to
simulate these concepts and optimise their
performance. The results suggest that
turbocharging would be the most viable option as
it produces an improvement in power and torque,
as well as fuel consumption.

Competition Submersible

Brassington, Huw Supervisor: W M
ROBOPUFFIN AUV: Hull & Control Surface
Design
The Robo-Puffin (RP) is a biomimetically inspired
AUV that is set to be the University of Bath?s main
entry into the 2009 Student Autonomous
Underwater Competition ? Europe (SAUC-E). This
report covers the design of the hull and control
surfaces and details all the additional work that has
been undertaken, initially to ensure and
subsequently to validate, the effectiveness of the
design.

Ferris, Mark Supervisor: W M
Biomimetic Autonomous Underwater Vehicle -
Drive Mechanism
Bath's next generation autonomous underwater
vehicle will be a biomimetic specialist cruiser,
capable of long endurance missions, and is named
Robopuffin. The drive mechanism takes a motor
input, and converts this into lift-based propulsion
of two hydrofoils. Heaving and pitching the
hydrofoils vertically produces thrust to propel the
Robopuffin forwards in an efficient manner. The
submarine's design is innovative and will be
developed further for entry into European
competitions, as well as field work.

Grice, David Supervisor: W M
Design of a Kite Powered Kayak
The use of kites as a means of wind powered
propulsion offers many possible advantages over a
typical sail powered design. This project covers the
design, manufacture and initial testing of a kayak
that has been modified to use an inflatable kite
surfing kite for propulsion. A trimaran based
design was manufactured using three kayaks which
incorporated a variable attachment point to help
steer the boat without the use of a rudder.

Middleton, James Supervisor: W M
Comprtition Submersible Biomimetric AUV
Propoulsion
Bath University Racing Submarine Team's
(BURST) human powered submersible Sea-Bomb
was fitted with a mechanism to compare a pitching
and heaving foil propulsion system to the original
purely heaving motion. Rigid flat plates and NACA
0012 airfoils had their efficiency and thrust
characteristics compared to the default flexible
foils of equal surface area. Results of this testing
was aimed to be used to aid producing an efficient
propulsion system for the biomimetic AUV Robo-
Puffin

Machine Systems Group

Abd-Malek, Farahidayu Supervisor: A J H
Modelling and Control of Fluidised Beds
(under Machine System Group):
For this project, the purpose is to study the
behaviour of the bubbling in the fluidised bed and
model it in the form of transfer function. The
model would then be used to produce PID
controller so that the system?s behaviour can be
controlled in order to obtain the desired
performance. In the design process, the bed would
be examined by supplying air into the bed at
different flow rates and the outcomes were plotted
on the frequency and time domains to deduce the
best fit of the plant. System identification
technique would be implemented during this and
since the fluidised bed is not a linear system, hence,
a number of models were gained. After the
controller design stage, it was tested out to make
sure that the controller does behave as the designed
criteria.

Abdul Rahim,Sharafiz Supervisor: A J H
Dynamic Modeling of a Damaged Oil Platform
This paper details firstly the finite element analysis
using ANSYS program for the intact offshore
structure. The dynamic response in nodal
displacement is obtained using a single degree of
freedom in X and Z-direction. Finally, the
displacement responses at the selected nodes are
compared for both intact and damaged structure.
The results obtained from the system transfer
functions and frequency response show that the
natural and resonance frequency of the undamaged
structure are significantly higher in comparison to
the damaged structure. In conclusion, damaged and
undamaged oil platform structure can be
differentiated by dynamic modeling simulation.

Bell, Christopher Supervisor: D N J
Development of a low noise hydraulic power
pack
!Hydraulic systems can often be very noisy. This
project investigated ways to reduce the noise from
the MultiAxis Simulation Table (MAST) rig.After
finding that the pump was the main noise source, a
fluid borne noise silencer was fitted to the system.
The silencer reduced this noise effectively;
however, the vibrations of the silencer caused extra
air borne noise from the system. This was caused by
the vibrations exciting other components in the
system."

Cheong, Kai Loon Supervisor: M N S
Developing a Virtual Reality Interface for
Dynamic Simulations
By integrating virtual reality into dynamic
simulation, traditional simulation is transformed to
an interactive and visual environment. This is done
by MATLAB Virtual Reality Toolbox. The virtual
world is created and modified in VRML format
while CAD tool could export CAD model into
virtual model. Throughout this project, capabilities
of virtual reality is examined and proven to be
effective for dynamic simulation. Difficulties
encountered indicating virtual reality is not yet user
friendly in all aspects.

Bryant,Andy Supervisor: P I
On the Design of Emergent Engineering
Structures, with an Application to Swarm
Robots
Social insects such as ants, termites or bees exhibit
a cooperative behaviour which is superior in
complexity to that of any individual, and which
possesses other useful characteristics such as
robustness and flexibility. This project studies how
these useful characteristics could be imitated in a
swarm of small robots, by demonstrating how these
robots could be programmed with simple
behaviours that resulted in the self-organisation of
engineering structures such as towers or bridges.



Small, Rachel Supervisor:P K, D G T,
D N J , C R B

The Performance ofAnnular Seals
A repeatable procedure with an accuracy of ±5%
was developed to measure the friction force of a
pressurised rod seal. The rod sliding velocity and
system pressure were varied to determine the
relationship between friction, velocity and
pressure. Two otherwise identical seals with
differing cross sections were used in the tests. The
results showed that both seals used follow the
Stribeck predictions, and that the double lipped seal
produces less friction than the single lipped seal.

Shar, Samir Supervisor: M N S
Gravity balancing in robotic manipulators using
zero-free-length springs
An investigation into the static and dynamic aspects
of gravity balancing robotic manipulators using
springs of zero free length. This included static
sensitivity optimisation and the development of
novel methods for the adjustment of gravity-
balanced mechanisms to varying loads. Dynamic
analysis was used to demonstrate the additional
dynamic benefits of gravity balancing, including
the linearisation of non-linear systems,
simplification of the control requirement, and the
potential for considerable savings in energy and
actuator demand.

Sollars, Stephen Supervisor: D G T
R F N

High Speed Trailer Stability
The project concerns the dynamics of trailer
oscillations at high speed, and an investigation
into a safety device available on the market, the
AL-KO Automatic Trailer Controller (ATC). An
experiment was performed to quantify the brake
torque applied in emergency situations by the
ATC, and MATLAB?s Simulink package was used
to model the car/trailer system and determine the
factors affecting oscillation. New safety
controllers were also devised and tested for
effectiveness.

Tabbara, Hani Supervisor: R F N
Modelling of the Cardiopulmonary System
Using Bond Graph Formalism -AFirstStep
The Mechanical Engineering Department at the
University of Bath has a long founded interest in
modelling human physiology. A bond-graph
model of the human cardiovascular system was
created during this project, and is based on recent
works by Dr Jinhuai Lin. However, this new
method uses energy conservation rather than direct
classical pressure and flow-rate equations as its
basis of computation. This project represents a first
step in creating a complete cardiopulmonary
bond-graph model.

Thrasyvoulou,Antonis Supervisor: D G T
J D

Analysis of a Scaled Car and Trailer Model
Accidents involving cars towing trailers happen
under very similar circumstances, where an initial
impulse at high speed causes the trailer to start
snaking about the hitch point. Aim of this project is
to use a scaled car-trailer model to identify how
sensitive the system is to variations of the cars
geometrical and physical properties. The
experimental results are then confirmed with the
use of a previously developed and validated
computer simulation model.

Woon, Cheng Supervisor: A R P
Feasibility study for a novel piezohydraulic
pump
Hydraulic actuators have used for many
applications due to its high power-to-weight and
power-to-volume ratios. A hybrid piezohydraulic
actuator is currently developed, utilizing a so-
called piezo stack to drive the hydraulic system.
However, the maximum voltage induced strains of
the stack are ~0.1%. This project will investigate
the parameters that have influences on the
performance so that by altering the parameters a
better performance could be achieved despite the
small displacement of the stack.

Structures and Bioengineering Group

Barker, Helen Frances Supervisor: AW M
Lag Screw Cut-Out in Osteoporotic Bone: A
Laboratory Investigation
The objective of said investigation was to observe
the relative degree of cut-out resistance
demonstrated by the Dynamic Hip Screw, the
Dynamic Helical Hip Screw, the Gamma-3 Nail,
and the Proximal Femoral Nail Antirotation
device. Conditions leading to isolated varus cut-
out under cyclic loading were simulated; under
which the Gamma-3 nail and Proximal Femoral
Nail Antirotation device demonstrated the best
resistance to the phenomenon of cut-out.

Brain, Nick Supervisor: J F V V
A B

Biomimetic Materials Processing
The task was to verify two graphs produced by
Professor Vincent which detail the difference in the
manner with which biology and traditional
engineering solve problems. This was done, other
related areas of interest were explored, and
conclusions drawn. There is a need for
considerable cross-university level work in this new
but very important field. Potentially, work in this
area could fundamentally change engineering as
we know it today.

Clark,Andrew Supervisor: P S Keogh / D G Tilley
D N Johnston/ C R Burrows

The Performance ofActive Valves
The performance of a valve capable of supplying
high flow rates (using the Hörbiger principle) at
high actuation frequencies (by using a piezoelectric
actuator) was investigated. CFD techniques were
used to simulate the flow across the Hörbiger valve
over a range of variables including pressure drop
and valve displacement to find the resultant flow
rate. A full system model (including the Piezo
Amplifier and Supply) was then created in
Simulink to determine overall system behaviour.

Given, David Supervisor: A R Plummer
Optimum Racing Line Calculator for a
Formula 1 Car.
This project, supported by the Honda Racing F1
Team, presents a simulation software written in the
MATLAB environment that efficiently predicts
the optimum racing line around a Grand Prix
circuit for a point mass vehicle model. The
problem was solved using a quasi-static lap
simulation and particle swarm optimization theory.
An investigation into the effect that vehicle
parametric changes (e.g. grip, power, mass and
aerodynamic characteristics) had on the optimum
racing line calculated was performed.

Lam, Hiu Fung(Andy) Supervisor: D N Johnston
Modelling ofAircraft Fuel System
The general aircraft system is complex, dynamic
and nonlinear. These are all factors that make
diagnosis complicated. The aim of this project was
to develop physics based model of a generic
aircraft fuel system for the purpose of fault
detection and control logic studies. The
development was to be carried out in the
MATLAB-Simulink environment. The developed
algorithms provide fault condition estimates that
allow for consistent detection of faults and
abnormal conditions.Asimple fuel tank animation
was also developed.

Lee, Choon Yong Supervisor: P S Keogh
Thermal Prediction for Journal Bearings
Thermal prediction is essential for journal bearings
as failures are mostly due to hydrodynamic
lubrication inefficiency leading to bearing metals
overheating and seizure. An analytical model was
constructed in this study based on Thermo-
hydrodynamics to compute a temperature
distribution of the bush and lubricant. Heat transfer
was incorporated into the model to create a more
realistic boundary condition over the assumption
of adiabatic condition. This was achieved by
MATLAB simulation and compared with previous
findings.

Leong, Ka.I Supervisor: A R Plummer
Optimising the power take off for a wave energy
converter
This project concerns on optimising the efficiency
of a wave energy converter. The modeling and
optimisation were done using Matlab Simulink.
The efficiency of the converter was optimised by
the use of the most suitable components as well as
identifying and improving sources of loss. The
converter was optimised to wave condition of 1.5
m amplitude and 10 seconds period.

Moyers, Joseph Supervisor: D G Tilley
D N Johnston

Modelling and Simulation of a Hydraulic Valve
This study focuses mainly on an instability which
had been discovered within a pressure reducing
valve produced by the Sun Hydraulics
Corporation. A dynamic model of the valve was
created in MATLAB SIMULINK, with the aim of
finding the cause of instability within the valve.
After extensive testing of the model, a number of
conclusions were drawn. From this ,
recommendations were made with the view of
improving the valve design in order to reduce
instability

Patel,Ayesha Supervisor: D G Tilley
S Gheduzzi

Percutaneous vertebroplasty, involves injecting
bone cements into fractured vertebrae to provide
pain relief. The main procedural complication is
cement leakage which can be fatal. Influencing
factors of bone porosity, permeability, cement
viscosity and injection flow rates have not been
thoroughly investigated. This project examined
fluid flow through pipes and cancellous structures.
MATLAB models were generated to compare
predicted and experimental delivery pressures.
Furthermore, rheological behaviour of Newtonian
fluids comparable in viscosity to cements was
examined.

Fluid flow through cancellous structures

Piperakis, Supervisor:D G T
D N JAlexander Spyro

Project Synopsis: Sloshing of Aircraft Fuel in a
Tank
Sloshing is the back and forth splashing of a liquid
fuel in its tank. In aircrafts, fuel sloshing causes a
number of problems, such as altering aircraft
stability, endangering the fuel tanks structural
integrity, increasing flammability due to fuel and
air mixing, etc. The objective of this project is to
develop a CFD sloshing model of a rectangular
tank, and validate it experimentally. In addition, the
effect of baffles in the tank will be examined.



Cash, Philip Supervisor: J F W
J P

Deployable Tree asArt
Focusing on the study and application of
deployment mechanisms and the governing
biological scaling factors used by the plant
Anthriscus Sylvestris a kinetic sculpture was
conceived. Deployment mechanisms were used to
design and build a collapsible sculpture based on
the core biological structure of the plant.
Combinations of telescopic and folding
mechanisms were used to achieve the design
targets. These gave a final deployment range
achieved of three metres and an ultimate height of
over five meters.

Chau, Jason Supervisor: AW M
Project title: Hinged knee study
Population ageing is a global issue, leading to high
demands on joint replacements. Knee replacement
is one of the most commonly performed
operations in the UK and the number is rising. Due
to design flaws of the early hinged knee
prostheses, unacceptably high complication rates
were experienced. The third generation modular
rotating hinged knee prostheses represent an
improvement by mimicking the motion of natural
knee. This project focused on investigating the
rotational properties of four rotating hinged knee
prostheses which are commonly used.

Chan, Kei Ming, Vincent Supervisor: AW M
Hip stem study
Total hip replacement surgery is a commonly
performed surgical procedure worldwide. Peak in
vivo torsional loads in cemented hip stem easily
cause an instable stem-cement interface, which
eventually results in failure. Plain stem was found
unreliable and this led to potential research into
alternative stem geometries. An experimental
investigation was undertaken to study whether the
torsional stiffness and failure torque are different
using three polished straight hip stems of different
cross-sectional shapes Plain, Fluted and Finned.

Chen Chu ,Huang Supervisor: OB
Management game
Teamwork is very important skill in management
area and management needs a very practical
learning. As management field expands every year,
the book learning become not enough. Management
game is an efficient and vivid tool to help people
improve their management skill within a short
period. This project invents a new Activity
simulation game ¨C ¡®control pen game¡¯ from
making improvement of an existing method. The
result will then be used to demonstrate aspects of
teamwork.

Curson, Philip Supervisor: J L C
S E C

The Effect of Callus asymety on the Mechanical
Properties of a Healing Fracture
Fracture healing is a complex process governed by
many internal and external factors. An objective
measure of healing is necessary to guide the healing
process. Most fractures result in a bony growth of
material around the fracture site known as a fracture
callus.Afracture will rarely heal symmetrically and
the effect that the asymmetry has on its mechanical
properties is unknown. This paper investigates the
effect of callus asymmetry using the finite element
method.

Drumm, Ben Supervisor: J F V V
The Application of Modern Design Techniques
to a Vintage Grand Prix Car.
This work involved the CFD analysis and re design
of the post supercharger inlet geometry of a 1920s
Bugatti Type 35B with the aim of increasing its
power. An improvement of 82 bhp was predicted
when combining the new design with the increase
in power available from running on methanol.
When both intakes ran on methanol, an 11 bhp
improvement was predicted. The new geometry
also gave a more even distribution of fuel between
the ports.

Fewson, Tom Supervisor: J F V V
Robocrab. Control and Behavioural Section
Several aspects of biomimetic behaviour were
included in the Robocrab project. The key feature to
this behaviour was the ability to sense and adapt to
the surrounding environment. The design included
a method of sensing and analysing local terrains to
allow the Robocrab to dynamically change its step
locus. This feature coupled with higher thought
processes were arranged into neural network. A
Lego test vehicle was constructed to test this terrain
sensing and adaptability
function.

Hart,Andrew Supervisor: J L C
Design of a Wing-Sail for an A-Class
Catamaran
Solid wing-sails offer a significant performance
benefit over conventional soft sails. This project
was aimed at working towards the design of a
wing-sail for a particular racing class of sailboat,
the A-Class catamaran. Computer based analysis
was carried out to develop the aerodynamic design
for a wing-sail which should be superior to the
conventional soft sails currently used in the class.
Further structural analysis was undertaken for the
internal mast and ribs.

Hooper, Matthew Supervisor: J L C
Is surface roughness of a hip prosthesis
predictive of wear?
Wear of the acetabular cup of a hip prosthesis is
known to be a major factor in the development of
loosening. This project was performed to determine
the extent surface roughness of a femoral head can
contribute to the wear rate of the acetabular cup for
hip prostheses of varying design and material.
Hence, help distinguish whether surface roughness
can be described as a significant factor towards
implant failure.

Manda, Manda Supervisor: G W H
Anderson localisation in a simple mechanical
model
This project is to analyse the response of a simple
discrete structural model under static loading
condition. When the problem is seen as an initial-
value, repeating and localised buckling solutions,
described as homoclinics are generated from the
iterative non-linear mapping. Effects of load,
mechanical coupling and initial conditions on the
response of model are studied. Fractal structure is
demonstrated from the plots indicate the nature of
mapping solution over different ranges of initial
conditions.

Lunnon, Tim Supervisor: J V
Looking at the effects of knocking in a cricket
bat
This project looked at the effects of knocking in
cricket bats, specifically at quantifying the
variation in performance and understanding the
benefits to a cricket bats life. In addition a brief
study investigating the benefits for different grips
of the bat was undertaken. The results were
obtained using a bowling machine to fire a cricket
ball at a bat whilst being recorded by a high speed
camera. The results show that knocking in is
beneficial.

Lau, Wai-Tak Supervisor: S E C
STRESS ANALYSIS OF PLATE BONE
STRUCTURE
This project studies the effect of the arrangement of
bone tissue on the mechanical properties on
Trabecular bone (TB). TB Micro-architecture is
believed to be a key factor affects the mechanical
behaviour of TB and determines bone fracture risk.
Seven Finite element models are creating within
ANSYS to represent how the TB arrangement of
bone arrangement affects the stiffness and stress
distribution when TB structure taking vertical
compressive load and angular load.

Murphy, Helena Supervisor: J F V V
Micro-Fluidic Pump
The swimming mechanism employed by Nereis
may provide an opportunity to develop a novel
pumping system. The presence of parapodia down
the length of the body results in jets of fluid that
propel Nereis forward. A model to recreate the
motion was made from silicon rubber and it was
deduced that the rate of change of area between the
parapodia is significant to the speed of propulsion
as well as the change in body roughness.

Nguyen, ThuyAnh Khoa Supervisor: S E C
Modelling Soft Tissue Deformation Using
Springs and Dashpots
Soft tissues exhibit nonlinear deformation
behaviour: Hysteresis, stress relaxation and creep
are attributed to structural constituents. The project
compared the deformation response of three tissues
using spring and dashpot models.
Not only the differences in composition, but also

the differences in viscoelastic behaviour were
described for articular cartilage, ligament and
tendon. Maxwell, Voigt and other models were
fitted successfully to experimental data from the
literature. One conclusion was that creep was
slowest in articular cartilage.

Parsons, Lauren Supervisor: R O
Design of a Device to Assist Elderly Individuals
AfterThey Have Fallen
Falls amongst the elderly is a serious problem
affecting 30% of over 65#s every year. Elderly
individuals who fall frequently have difficulty
getting up due to a range of problems including
mobility issues and weak muscles. The focus of
this project is to design a unique device that
provides assistance with getting up after a fall.
The product is a height adjustable device that
lowers enabling individuals to easily manoeuvre
themselves onto it. It provides lift so the user ends
up in a sitting position and are able to stand with
ease.

Penrose, Tim Supervisor: AW M
Cement gun study
Cement guns have become an integral part of
modern hip replacement techniques as they allow
the viscosity and pressure of bone cement to be
controlled, improving clinical results. With no ideal
solution existing, this experiment compares two
Stryker cement guns in terms of their handling
characteristics and pressures produced within a
model femur. Different viscosity play doughs were
used as a substitute for bone cement; with the
results achieved comparable to CMW1 bone
cement.



Randall, Stephen Supervisor: A S P
Damping as a damage index
The affect of increased damage levels on the
damping of a laminated composite plate was
studied. Experimentation was carried out by
impulse excitation and response measurement, and
the changes in natural frequency and damping (Q
factor) were discovered for the first five modes.
Damping was found to increase greatly with the
damage levels in the mode in which the damage
was propagated, while little change in damping
was observed in other modes.

Pepper, Joseph Supervisor: J F V V
RoboCrab
This project is comprises one half of an overall
project involving the design of a walking robot, and
focuses on the mechanical aspects of this device.
Key areas within the overall design this involved
investigating and optimising the leg mechanism of
the robot to actually generate the its walking
motion, and the creation of an adjustable step
mechanism to enable the robot to change its gait to
suit traversing different types of terrain.

Randall,Luke Supervisor: G W H
Upheaval buckling in circular elastic plates: A
numerical approach
A flat lying heavy elastic sheet subject to uniform
in-plane compression may buckle into circular
deformation patterns. The circular upheaval
buckles are a two-dimensional extension of a
common one-dimensional localization problem
found in the upheaval of beams. This study extends
theory used in one-dimensional localization
problems to circular upheaval problems, as seen in
asphalt blisters and permafrost Pingos, by using
numerical integration and shooting techniques.
This allows a nonlinear model to be developed and
solved.

Petchley,Allan Supervisor: J F V V
MATLAB Pole Vaulter
Despite the plethora of research concerned with
modelling a pole vaulter during a vault,
comparatively very little has been done to
accurately model the pole. Therefore a
mathematical model was created in MATLAB
using finite element methods and beam theory that,
combined with laminate analysis, allows varying
properties along the pole length to be accounted
for. The results were compared to those from a
uniform model and the use of different materials
was briefly investigated.

Staffurth,Alexandra Supervisor: AW M
Influence of component orientation and size on
hip joint stability and loading
Hip joint stability is a vital factor to consider when
performing a hip replacement operation. This
project involved CAD models, experimental work
and numerical analysis to understand how
component orientation and size affect the loading
and stability of the joint. Cup abduction and
anteversion angles as well as the size of the femoral
head and neck affect the range of motion in the joint
as well as having an impact on the stress and
contact area.

Rattan, Hertej Supervisor: S G
An Investigation of the Load Carriage of the
Intervertebral Disc
Stress relaxation is an experimental technique
which can analyze the time dependant
characteristics of the intervertebral disc.
The study undertaken determined the extent to
which a mechanical spring and dashpot model
could characterize the discs stress relaxation
properties.
Six specimens were subjected to five compressive
strains. Each strain corresponded to an initial load
of between 0.5 kN 2.5 kN.
A simple linear model, consisting of three Maxwell
arms in parallel, was developed which accurately
replicated the discs behaviour.

Stephenson, Samuel Supervisor: C R B
Quantifying the corrosion of underground
pipelines using Linear Polarisation Resistance
(LPR)
This project aimed to investigate the use of a non-
destructive electrochemical technique to quantify
the amount of corrosion evident on underground
pipelines. The LPR successfully quantified the
corrosive species within the soil surrounding
pipelines thus giving a reliably accurate
relationship with the calculated corrosion rate.
Coating defects on the pipeline resulted in the
relationship between LPR and corrosion rate
having high correlation, however, areas of good
coating condition resulted in a large scatter of
results.

Tan, Tho Wei Supervisor: A S P
Structural Mechanics of Cardiovascular Stents
Cardiovascular stents are widely used to maintain
the patency of occluded arteries, hence alleviate
complications caused by cardiovascular disease.
The first part of the project delved into the
influences of stent cell geometries on the stent
performance in terms of radial compliance and
foreshortening using finite element modelling.
Special attention was given to stents with auxetic
shape (geometry with negative Poisson's ratio).
The second stage of the project involved the
prediction of neointima tissue thickening around
the stent struts using mathematical analysis.

Thompson, Jennifer Supervisor: S E C
FE Investigation of Vertebral Trabecular
Architecture
It is hypothesised that bone quality estimates,
currently made by bone mineral density
measurements, could be improved by a deeper
understanding of the organisation of structural
elements of trabecular bone. The purpose of this
comparative study was to vary the architectural
parameters, such as spacing, thickness, orientation
and number, of vertebral trabecular bone
independent of bone volume fraction via idealised
models created in CAD. These were then imported
into finite element software where a compressive
loading regime was simulated.

Tsartsaris, Nicolos Supervisor: MM
Impact On Composites
The research performed was a mixture between
testing, sample inspection and modeling in order to
predict the behavior of glare laminates, made of
aluminium and S-glass/epoxy, under Low-velocity
impact tests. The tests were performed on a drop
weight impactor and the modeling on the explicit
Ansys/LS Dyna solver. The specimens were then
examined with destructive and non-destructive
techniques in order to obtain a detailed
understanding of the response of the material and
the failure modes.

Tudor, Jeremy Supervisor: J L C
Can Acetabular Component Loosening be
Determined using a Vibration Based
Technique?
The most common problem associated with total
hip replacements is long term loosening of the
components. This project looks at using vibration
analysis to diagnose loosening of specifically the
acetabular cup component. Tests were carried out
on a model hip joint, varying the fixation between
the cup and the pelvis, and analysing the results
collected to evaluate the possible use of vibrations
as a diagnostic tool for this type of hip prosthesis
loosening.

Special Design Students

Antos, Tim Supervisor: R V
Automatic bench press spotting device

The bench press exercise is most effective when
performed to 'failure'. This puts the exerciser at risk
so normally it is performed under the supervision
of a human spotter. This is obviously not ideal.
A device has been designed which allows the
traditional bench press exercise to be performed
safely without a human spotter. The device
maintains the important ?free? aspect of the bench
press and increases the level of protection afforded
to the exerciser.

Bennett, Chris Supervisor: I G T
Fluid Dispenser for Older People
The aim of this project was to design a fluid
dispenser that would allow older people to obtain
fluid independently, thus eliminating the risk of
dehydration when a carer or nurse is unavailable to
help. A low effort lever is used to dispense a single
cup of fluid, which prevents those with poor
eyesight from overfilling their cup. In testing, this
proved to be an intuitive and effective solution to
the problem.

Cooper, James Supervisor: AW M
Mobile Leg LiftAssist
The aim was to create a mobile lift for the lower
legs to aid the user in getting into bed or reclining in
an armchair. The solution had to be lightweight,
compact and mobile with adjustable height to allow
use across a range of furniture. A leadscrew
powered scissor lift was developed to lift a
cushioned plate. A prototype was constructed to
prove the principle and a CAD model was drawn to
illustrate the full concept.

De Wilde, Oliver Supervisor: W M M
Underwater Remotely Operated Vehicle
Babylon 2 was an investigation into the design of a
low cost Remotely Operated Vehicle for use within
a high current environment. It was a joint project
that should be read in conjunction with SPD183.
The areas investigated within this project included:
s t ruc t u re and hu l l des ign , buo yan cy,
manoeuvrability, manufacture and assembly. This
lead to the manufacture of a fully working prototype
that was tested to a depth of 13.6m, further deep
water tests are planned.

Elagha, Feras Supervisor: R G O
Solar-poweredAirconditioning
The project aims to develop a solar powered air
conditioning system that utilises hot water to
generate a cooling effect. A 50W prototype was
built to assess the performance of the chiller
whereby iterative design changes have occurred
due to barriers and resource limitations. The cycle
was only modelled theoretically on excel from
which a 1kW CAD model of the marketable
product was designed based on the building
experiences gained from the prototype.

Jeganathan, Sudesh Supervisor: B J H
Hand-Disinfector for Hospitals
The hand-disinfector for hospitals is a device
designed to help prevent the spread of hospital
acquired infections. It is a self-powered, non-
contact device that is quick, effective and easy to
use. When a user inserts his/her hands into the
device, a sensor detects the hands and triggers a set
of nozzles to spray them completely with alcohol
gel. The hands get disinfected as the user rubs them
together after removing them from the device.



Rosley,Ahmad Supervisor: S J C
Micro Electricity harvesting for shower LCD
Display
Synopsis: The aim of this prject is to have an LCD
display or LED indicator that will display useful
information while taking shower such as
temperature, flow rate and water pressure. The LCD
display should obtain the power supply locally
instead of being connected to external power
supply. At this moment, the project focuses on
harvesting energy from the flow of water to
generate sufficient electric current as required
which is around 41 mA.

Ranscombe, Charles Supervisor: S J C
SEE SENSE, Intelligent Lighting
The brief was to design an intelligent lighting
system that was affordable and retrofit-able to
existing lighting. The system was aimed
inclusively at the elderly and disabled as well as
homeowners. The product designed is a safety
light adapter, one device from a proposed range of
three. It uses motion sensing and timer functions to
automatically light an environment when required,
including an easy to operate interface while being
as small and unobtrusive as possible.

Simmonds, Oliver Supervisor: W M M
Underwater Remotely Operated Vehicle: Key
Components andAccessories
This project is one half of the development of an
underwater remotely operated vehicle for use in
coastal, tidal and high current environments by
scientific research institutions and small
commercial organisations.
This project discusses the key components and
accessories of an underwater ROV, including the
thrusters, lights, camera and umbilical cable
connecting the ROV to the surface. The units were
designed using analytical methods, developed
using computer software and successfully tested in
both the pool and sheltered open water.

Simpson, Patrick Supervisor: J D
Multi Terrain Wheelchair
This project aimed to build a bespoke multi terrain
wheelchair for a girl called Hero Joy Nightingale
who suffers from a neurological locked-in
condition. The chair developed, Cheerio 4, offers
huge advantages over a conventional wheelchair in
terms of adjustability and off road performance. Its
k e y f e a t u r e s
include a recline-
a b l e s e a t ,
rickshaw poles
and a fold back
f o o t r e s t t o
facilitate easy
transfer in and
out of the chair.

Waters, Nathan Supervisor: E A D
Eco Greenhouse Heater
The aim of this project was to design a system
capable of heating a greenhouse in an
environmentally friendly way. The chosen design
was a solar water heater connected to a phase
change material heat store with a water to air heat
exchanger to distribute the heat. Experimental
measurement showed the system efficiency to be
34%, capable of heating the greenhouse by
1.2degC, outputting 1.1 kWh, over a night.

Weston, Hayley Supervisor: M McM
A Biodiesel Transesterification Plant for Pabal,
rural India
In India, access to energy is unequal and the aim of
this investigation was to develop an appropriate
production method to manufacture a reliable fuel
source for the rural Pabal community. The result
was a very simple, $40 gravity-driven plant that
minimised the use of mechanical components and
was sourced from local materials and scrap. This
project culminated with a three-week visit to Pabal
to implement the design and a batch plant of 12,000
litres annual output was the result.

Sports, Medical, and materials Group

Ahmad Mahir, Hamadah Supervisor: M M
Hailstone Impact Damage Analysis on an
Aircraft Engine Air Intake Using Finite
Element Modelling
Expensive and time consuming experimental
impact tests have lead to alternative methods of
conducting impact analyses specifically finite
element modelling (FEM). This project involved
building a hail-inlet impact model using FEM
which included using correct material models and
properties for both the ice and the air intake. The
model was compared to experimental results to
verify its capability. Various impact conditions
were also tested using the model to analyse the
structural damage.

Animashaun,Alexander Supervisor: M PA
Instrumentation for Force Measurement
Anew system was designed and built to measure the
dynamic characteristics of a track sprinter in the
starting blocks. It was trialled on a group of elite
sprinters and found to measure the impulse, athlete
exit velocity and force exerted by each foot
separately with an uncertainty of ± 15 %. The
reaction times were measured with ± 2 ms
uncertainty and were shown to be more accurate
than an official reaction timing system.

Brookes, Matthew Supervisor: J V
An Investigation into Effects of Spoke Fastening
on Racing Wheel Loads
This aim of this investigation was to explore the
design factors that contribute to the radial stiffness
of high specification racing wheels with radial
spoke formations, through a structured
experimental programme. A method for calculating
the second moment of area for any wheel rim has
been developed along with an experimental
procedure that demonstrates the load bearing
responsibility of every spoke within an 8 spoke
radial wheel.

Chalk, Jack Supervisor:CB
B i o m i m e t i c F o r m a t i o n o f C a l c i u m
Hydroxyapatite on Hydrogels
Calcium hydroxyapatite (HAp) is the major non-
organic constituent of bone. It is used in industry to
coat implants and as a scaffold for tissue growth.
Current production methods however use chemicals
that readily attack living tissues and hence a method
that mimics HAp formation within the human body
is desirable to allow HAp to build up on living
tissues for implantation. This project extends the
work done by a group of Japanese scientists who
invented an alternative method to produce HAp on
and within hydrogels.

Clayton, Ricky Supervisor: M M
Bird Strike onAircraft Structures
Bird Strike on Aircraft Structures was designed to
test the capabilities of ANSYS/LSDYNA to model
high velocity impact. Firstly, a bird model was
verified against empirical and known FEA data
from other programs. Once verified the bird model
was used to test a composite winglet to further test
the abilities of ANSYS LSDYNA. The capabilities
of ANSYS were also compared the capabilities of
LS PREPOST.

Davies, Samantha Supervisor: J V
Colour development in anodised and thermally
treated TiO2 films
An investigation into the effects of enhancing the
natural oxide layer growth of titanium by means of
thermal and anodisation techniques thus creating
colour using the interference effect.

Investigation focussed of colouring effects, firstly
looking at voltage to colour characteristics and
then temperature to colour characteristics. Aspects
such as time variation were then explored and
finally the results of phase analysis and colouration
using Raman spectroscopy and Photospectrometry
were examined.

Driscoll, Heather Supervisor: J V
Measurement system for effect of cricket ball
condition on movement through the air
Investigation into the aerodynamics behind the
flight of a cricket ball; resulting in the design and
construction of a small scale low speed wind tunnel
with working instrumented test section. The test
section consisted of a strain gauge system and was
used to measure and record the side forces as a
result of the asymmetric wake caused by the air
flow over the cricket ball. Various seam angles,
wind speeds and ball conditions were tested and
evaluated.

Elton, Matthew Supervisor: C R B
R S

Shock Loads in Cricket Bat Handles
"An investigation into the magnitude of the forces
felt by the hands of the batsman when striking a ball
bowled at 100mph. An analytical model was also
created by finite element and CAD means as a
method of modifying the bat to see the effect that
changes would have on the forces felt in the hands
of the batsman. The significance of the centre of
percussion of the bat was also investigated."

Foster, Leon Supervisor: C R B
R S

Creep of structural adhesives
Structural adhesives are becoming more widely
used in the timber construction industry for bonded-
in connections. The majority of structural
adhesives are two part room temperature curing
epoxy resins. The drawback with these adhesives is
they do not have a fully developed crosslinked
structure and hence possess a low glass transition
temperature. Hence creep at elevated temperatures
may be an issue. The project is concerned with
evaluating experimental methods for performing
creep tests on two adhesive systems supplied by
Rotafix Ltd.

Gray, Peter Supervisor: J V
Development of Protective Sports Equipment:
Football Shin Guards
A prototype football shin guard is produced at
QinetiQ.
Football shin guards play an important role in the
prevention of severe lower leg injuries, however
their design and construction over past decades has
stayed within the bounds of a simple structure,
manufactured from 'off the shelf' materials. Using
QinetiQ's extensive material knowledge, this
project set out to find a material which provides
superior impact performance for shin guards.



Guest, Nicola Supervisor: M PA
Rapid curing of CFRPaerospace components

At present aerospace composites are typically
cured by autoclave to produce high quality parts.
This process can be very slow so there is the need to
develop alternative rapid methods. This project
contains a literature review of the current rapid
curing methods available and associated
technologies, followed by the design of a new 'liqui-
clave' process. This process developed by Airbus
UK forms the basis of an experimental programme
and thermal model for the project.

Ive,Alan Supervisor: M PA
Bistable Structures
This project investigates bi-stable composites.
These composites are thin, unsymmetrical
laminates that do not conform to classical
lamination theory. Two stable shapes are formed
from bi-stable laminates and it is possible to ?snap?
between shapes. A computational model was
developed using current bi-stable theory to predict
the behaviour of the laminates. Temperature -
curvature tests were carried out and successfully
validated the model. The tests also allowed the
calculation of the laminates thermal expansion
coefficients.

Munn,Alexander Supervisor: J V
Measurement of the Impact Forces between
Pharmaceutical Tablets
A pharmaceutical tablet is subjected to many
impacts during its lifetime, occasionally the drug
containing core is exposed reducing the shelf life of
the tablet. This project aimed to quantify the
impact force a tablet was capable of withstanding.
An existing test rig was modified during this
project and strain gauges were used to measure the
impact force. The experiment proved that there is a
strong positive correlation between striking angle
and impact force.

Murray, Peter Supervisor: M PA
Effects of processing conditions on ferroelectret
bubble formation
An investigation into ferroelectret technologies has
been made, identifying the processing parameters
that improve bubble formation and piezoelectric
activity. The main aim of the project was to
indentify methods of improving the size and
consistency of the piezoelectric d33 coefficient (a
measure of charge per unit force). The advantage
that ferroelectrets have over the more common stiff
and brittle ceramic piezoelectrics is their improved
flexibility and lightweight structure thus enabling
them to be used with a wider range of materials and
shapes.

PittsJames Supervisor: M PA

.

Luffa Cylindrica Abiological Template
The endocarp of the sub-tropical fruit Luffa
Cylindrica was proposed as a biological template
for producing controlled porosity within ceramics.
A comprehensive characterization of Luffa
Cylindrica as a material was made. The effect of
chemical and thermal treatments upon the mass and
density, absorption ratio and the thermal
degradation behaviour of the luffa were observed

Stanbridge, Daniel Supervisor: C R B
R S

This project identified the key limitation of
currently available downhill mountain bike frame
designs as the compromise between suspension
performance and pedalling efficiency. It was
proposed that improvements in downhill mountain
bike race times could be made by optimising frame
design in favour of suspension performance.
Fol lowing market research, theoret ical
investigation and experimental testing, a design
proposal was generated maximising the suspension
performance of a downhill mountain bike frame for
increased traction, grip and control.

The design testing and development of a
Downhill Mountain Bike frame.

Thompson, Molly Supervisor: C R B
R S

Static and Dynamic Failure Loads of Climbing
Nuts
An investigation has been conducted into the
shearing failure of climbing nuts under both static
and dynamic loading. Theoretical analysis was
carried out and estimations for the static failure
loads were made. Samples representing the top
surface of a climbing nut were manufactured along
with the experimental apparatus required for
testing. Static load investigations were conducted
on an Instron tensile machine and the dynamic drop
load tests were performed using a pyramid shaped
test rig.

Thomson, Murray Supervisor: C R B
R S

This investigation examined the effect of variation
in manufacturing pressing pressure on the fibre
volume fraction and subsequent microstructural
and mechanical properties of sisal-reinforced
natural fibre composites. Specimens were
manufactured using a lossy mould at a range of
pressing pressures before being visually examined
by scanning electron microscopy and characterised
with a range of mechanical tests. Increased
pressing pressures were found to be generally
beneficial to mechanical properties up until a point
of resin starvation.

The Effect of Pressing Pressure on the
Mechanical Properties of Natural Fibre
Composites

2008 Engineering with Language
MEng Year 4 Project Abroad

Clarkin, Simon Assessor: A Bowyer

Supervisor: R. Schöldgen,
Institut für Kunststoffverarbeitung (IKV), RWTH
Aachen, Germany

"Development of a Gripping System for the
Non-Isothermal Diaphragm Forming
Machine

The project involved the design and development
of a gripping mechanism to transport a piece of
fibre-reinforced thermoplastic from a high
temperature Infra-Red heating process to the
Forming Stage on the Non-Isothermal Diaphragm
Forming Machine. The use of the Non-Isothermal
Diaphragm Forming Process has technical and
economical advantages for medium series fibre-
reinforced thermoplastic production compared to
traditional composite processes due to its short
cycle times and low tooling costs."

Derbyshire, Ian Assessor: M Wilson

Supervisor:
Institute of Fluid Mechanics, TU Braunschweig,
Germany

Dipl.-Ing. Christoph Jensch

Aerodynamic Investigations of Circulation
ControlAirfoils with a Double-Hinged Flap.

The reduction of flight noise, particularly in areas
surrounding airports, is an ever increasing priority
for the aerospace industry. Gapless high-lift
devices, such as Circulation Control Airfoils, offer
the opportunity to greatly reduce noise at takeoff
and landing, as well as enabling steeper climbs and
approaches, by providing higher lift values. This
project uses CFD simulation to investigate the
aerodynamic behaviour of a double-hinged flap,
Circulation Control Airfoil, in an effort to improve
the airfoils high-lift capabilities.

Etherington, Justin Assessor: L B Newnes

Supervisor: Dipl.-Ing S Lorenz,
Lehrstuhl Fir Ergomie, Tu München, Germany

Embodiment and Acceptance Testing of the
Graphical Interface for an Automobile Seat
PositioningAssistant

Much attention has been directed in recent years to
the provision of complex automobile seat
adjustment functions. But, no device has been
provided to assist the user when using these
functions. This project investigated the initial
development of a Seat Positioning Assistant which
would guide the user to an optimal user-specific
seating position. The embodiment and acceptance
testing of a Graphical-User-Interface.for an SPA
was performed and recommendations for further
assistant development are made.

Large, Thomas Assessor: D N Johnston

Supervisor: Prof. Dr P Pfeffer,
University of Applied Sciences,München, Germany

Development of a customer relevant driving
cycle to include lateral and longitudinal
behavior

As part of ongoing work to simulate the energy
consumption of various modern steering systems, it
is the primary task of this project to develop a
suitable driving cycle for the input of the model.
The developed cycle must include both
longitudinal and lateral dynamics and most
importantly represent real customer driving
behaviour. As a second task, the energy
consumption of an electro-hydraulic power
steering system is measured and assessed during
normal driving situations.

German



Stewart, Richard Assessor: C. A .MMcMahon

Supervisor: Peter Burggräf,
WZL, RWTH Aachen, Germany

Analysis and Integration of Models within the
Digital Factory

The concept of a digital factory offers an approach
for enhancing product and production engineering
processes in industry by integrating the many
different models used within these processes. This
project starts with a generic introduction to models
and their properties before analysing specific
models within the digital factory.Aframework for a
!Model-Map" is then proposed to illustrate the
interrelations between the individual models; as a
first step along the road to complete model
integration.

Tan Din, Yit Assessor: C J Brace

Supervisor: Sebastian Hölemann
Institut für Regelungstechnik (IRT) der RWTH
Aachen, Germany

Development of linear Model Predictive
Controller for OXYFuel Process

OXYFuel Process has been researched intensively
as a zero-emission energy generation method. The
complex addition to the OXYFuel power plant of
RWTH Aachen for the provision of oxygen calls for
a new control strategy. The aim of the project is to
develop a linear Model based predictive controller
(MPC), which natural ability at controlling
complex MIMO Systems and intrinsic ability to
provide optimum control while accounting for
operation constraints makes it the prior candidate to
automate the system.

Miller, James Assessor: K Robinson

Supervisor: Dipl. Ing. Ingo Koehler, IVB, TU
Braunschweig, Germany

Experimental Testing of an Electro-hydraulic
Variable Valve Train

An electrohydraulic valvetrain is one of the most
promising technologies for replacing fixed
geometry valvetrains in internal combustion
engines. By electronically controlling a hydraulic
actuator it is possible to introduce new and
advanced combustion strategies, which play a large
role in reducing tailpipe emissions and vehicle fuel
consumption. During this project such a system has
been evaluated in terms of current performance
criteria and as an enabling technology for more
advanced combustion processes.

O!Neil,Andrew Assessor: R Butler

Supervisor: Dipl.-Ing. Tim Lammering
ILK, RWTH Aachen, Germany

Development of a wing mass estimation
programme for preliminary aircraft design

The aim of this project was to develop a wing mass
estimation software tool for application in
preliminary design. The tool was to offer structural
considerations as a counterweight to aerodynamic
wing optimisation software used at the institution.
Two programmes were written, one taking a
statistical approach based on modern aircraft,
another taking a mathematical one based on wing-
loading. Their accuracy was tested both on existing
aircraft and novel configurations. The
mathematical method was finally selected.

Gennaro, Bianca Assessor: AW Miles

Supervisor: Dre Isabelle Villemure B.Ing. (Poly),
M.Sc.A. (UBC), Ph.D. (Montreal), PostDoc
(UofCalgary). Ecole Polytechnique de Montreal
affiliated with Research Centre at St Justine
Children's Hospital.

Experimental Characterisation of Mechanical
Properties of Porcine Growth Plates Aged 4, 8
and 18 Weeks.

This project aimed to characterise experimentally
the mechanical properties of porcine growth plates
at four stages of development (newborn, 4, 8, 18
weeks). Distal ulnae of pigs were dissected and
growth plate samples obtained for mechanical
stress relaxation testing in unconfined/confined
compression. Valid data from unconfined
compression tests was run through an optimisation
programme, based on a predefined mathematical
model, to extract intrinsic mechanical properties.
Results were analysed comparatively for the
different stages of development.s

Burke, Richard Assessor: S. Akehust

Supervisor: Dr Xavier Tauzia
InstEquipe Energétique des Moteurs à Combustion
Interne, Ecole Centrale Nantes, France

Intake Water Injection as a NOx Reduction
Technique forAutomotive Diesel Engines

Automotive Diesel engine emissions regulations
will become more stringent over the coming years
and new technologies will need to be developed to
meet them. Water injection is a technique that
promises to rise to the challenge, offering an
improved compromise on emissions species.
Experimentally based research on an HSDI Diesel
engine has been used to quantify improvements due
to intake water injection and a phenomenological
study has begun to explain the in cylinder events.

Cherel,Audrey Assessor: M J Carley

Supervisor: Roger Barènes,
ISAE (Campus SUPAERO), Toulouse, France

ExperimentalAnalysis of Ducted, Variable Pitch
Contra-Rotating Propellers!

Contra-Rotating propeller systems are increasingly
becoming a popular propulsion method for micro-
aerial vehicles.
The angle of attack of the blades is an important
consideration when optimising the rotors.
The aim of this study is to determine, using
exper imental techniques, the opt imum
configuration of the rotors, as well to explore their
performance at different blade angles. The result
was an increase in the efficiency of the next
generation of MAVs, at minimum added cost.

Khan, Irshad Assessor: S J Culley

Supervisor: Prof. Ricardo Camarero,
Ecole Polytechnique de Montréal, Canada

Project: The management of digital sketches
through PLM solutions

Product Lifecycle Management (PLM) solutions
are a powerful information management tool to be
used during the Product Development Process.
However, one of the areas that has not been dealt
with extensively is the integration of sketches,
created during product creation and development,
into the electronic Bill of Materials (eBOM).
This study aims to examine the possibility of doing
so by:
- reviewing existing digital sketching and sketch-
to-CAD technologies

- developing a classification to be applied to digital
sketches

- devising a methodology to enable the integration
of these digital sketches into a PLM system.

French



Prizes 2007
Smallpeice Trust Prizes - Design

Group Design Prize:
Mechanical/Manufacturing/IED/Automotive

Group Design Prize: - Aeronautical

Accenture Business Prize

Formula Student Design

Aerospace Team D (CAELUS AEROSPACE)

Business Prize
Sustainable Energy System

Mohammad Abdul Aziz Dominic Afonso
Jason Bleach                           Oliver Carledge
Philip Cash Chi Sing Cheug
Stuart Chubbock                     Benjamin Drum
David Given Eric Griffths
Philipp Gschwantner Paul Kleister
Peter Morton Mark O"Sullivan
Joseph Pepper                         Ian Siddy
Stephen Sollars                       Mohammad Abdul Aziz
Alex Paine Andy Witherspoon

Donald Browing (Project Manager)
Huw Brassington Anna Davis
Moshab Ghazzawi Christopher Imrie
Jack Nicol                               Ioannis Panagiotou
Kabir Singh Matthew Thompson
Chee Yap

Helen Alderson David Grice
Simon Hall James Middleton
Nathan Waters Hayley Weston

Department of Mechanical Engineering Prizes

DOWTY GROUP NO 1 PRIZE

ROYAL AERONAUTICAL SOCIETY PRIZE

FORD MOTOR COMPANY PRIZE

IET PRIZE

CROWN Europe PRIZE

FRANK WALLACE PRIZE

JOSEPH BLACK PRIZE

IMechE (HEADQUARTERS) PRIZE

IMechE (WESTERN BRANCH) PRIZE

HMGCC

ROLLS !ROYCE

THORNTON

ARMOURERS & BRASIERS

ELI  LILLY
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!!!!!

!!!!!!!!

!!!!!!!!!!!!!!!!!!!...

!!!!!!!!!!!!!.....

!!!!!!!!!!!!

!!!!!!!!!!!!.......

!!!!!!!.......

!!!!...............
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!!!!!!!!!!!!!!!!..

!!!!!!!!!!!.....

..................

.............................................

Christopher

Richard Fawcett

Oliver Taylor

James Berry

Robin Long

Alison Royle

Timothy (Tim) Morgan

Laurence Batley

Christopher Lamming

Timothy Morgan

Jennifer  Ridley

Philip Aslett

Robert S

..................................     Jennifer Ridley

Lamming

Adrian Vaughan

...............................................

Best student graduating in Mechanical Engineering

Best student graduating in Aerospace Engineering

Best student graduating in Automotive Engineering

Best student graduating in Manufacturing Engineering

Best student graduating in Innovation & Engineering Design

Best performance in the Language option of
Engineering with a language course

Best performance in Group Business & Design Project 2005/6

Project Prize (Research Project)

Fredric Barnes Waldron Best Student Prize

Highest level of academic ability in Year 3 2005/6

outstanding project work (SMMG)

Best Final Year Project displaying Integrated

Mechanical/Electrical Engineering

Best 1st Year  Student 2006/7 ...................................

John Barr Memorial Scholarship for Best 2   Year  student 2006/7

Best Industrial Placement

Medal for

Best Specialist Design Project ...

academic performance in the final year (SMMG)

Best Year 2 Performance ............

Best Formula Student Input from

3 Year student 2006/7

Performance combined 2005/6 (2006/07)

with Other Achievements

Outstanding

Ronald Ching Long Lam

prag

James Wonnacott

QINETIQ

RENCOL

SCHLUMBERGER Matthew James Berry

Oliver artledge

Richard Burke

nd

BUGATTI

W S MILLIAM IEMENS EDAL

. ......................

.......

C
rd














