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Foreword

Welcome to the 2010 Design and
Project Exhibition and the Joseph
Black Lecture given by Judith
Hackitt, CBE, Chair of the Health
and Safety Executive

This booklet contains details of the
25 Group Design
projects, including 4 Aerospace

projects undertaken by 3 year
students and the 141 engineering

projects taken by 4 year students.
Details of all projects are included on
the Departments websi te at

.

The Department also has a wide
range of research activity, with a
range of research centres and units,
see http://www.bath.ac.uk/mech-
eng/research/. We are very happy to
discuss any of this work with our
industrial visitors. It is related to
these research centres that a large
number of the final year engineering
projects are associated. It enables the
students to work with state of the art
equipment on state of the art issues
and is another one of the key benefits
of a research driven Department and
University.

rd

th

Business and

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

It is a paradox that the excellent work
in the Health and Safety field over the
years, the lives saved, the injuries
prevented, has become mired in the
world of the media, so much so that the
term is almost used in a pejorative
manner. However the Health and
Safety Executive has fought back with
their “Myth of the month” see
http://www.hse.gov.uk/myth/index.htm
You can even get a Myth of the month
calendar. This is important as there is
an going requirement for us in the
Engineering professions to ensure, as
fa as is reasonably practicable, that we
design and develop machines and
systems that are safe to use over long
periods of time.

Thus it is thus particularly appropriate
that we have Judith Hackitt, Chair of
the Health and Safety Executive to
deliver the 2010 Joseph Black lecture

Professor Steve.Culley
On behalf of the design team.

"Health and Safety - the cradle to
grave approach"
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Health and Safety - the cradle to grave approach

Engineers transform scientific knowledge and good ideas into workable
solutions - on every scale and in all walks of life to any problems you care to
name. The challenges we face globally require the very best of engineering
knowledge and innovation to address them - clean water, sustainable energy
generation, food, housing, transport, clothing, healthcare, climate change.

We need engineers to provide the infrastructure and the means to tackle every
one of these whilst ensuring, in meeting the needs of one driver, the others are
not compromised. However, no solution can ever be described as sustainable
unless it is designed, built and operated safely, without impact or harm to
people or the environment. Moreover, at the end of its working life, the
solution has to be capable of being dismantled safely and sustainably too.



The Health and Safety Executive (HSE) is Great Britain's regulator for
workplace health and safety and its mission is to prevent death, injury and ill
health to those at work and those affected by work activities. Part of that role
requires us to advise on new and emerging risks that come with new
technologies. The regulator and the innovators have different but closely
related roles to play in ensuring safety in design and operation in all
workplaces. Companies and individuals have a legal and a moral duty to take
appropriate and reasonable steps so that their activities do not place workers
or members of the public at risk - this responsibility extends to engineers too.

Engineers must create the inherently sustainable solutions - from cradle -
when the solution first appears as an idea or a concept - to grave - when the
solution has performed its task often for many years and has been superseded
by a newer and even better engineered solution.



In the 21st Century, we face unprecedented challenges both nationally and
globally. Whether you choose to play your part in saving the world by being
part of nuclear new build, designing electric cars, developing and producing
new equipment for the diagnosis and treatment of cancer, developing the
most energy efficient houses ever, there is no doubt that this is an exciting
time to be an engineer.

Some would say that this has been the case for a long time and it has. And we
would do well to heed the lessons from the past. Because in the 21st Century
we also find ourselves in a world where "Failure is not an Option". Not simply
because the solutions are needed urgently as the price of failure is too great
but also because we live in a society which is less tolerant of risk and failure
than ever before. In facing the challenges of the future we can learn a lot from
the past, especially from the lessons learned from the previous mistakes that
led to events such as Buncefield, Hatfield, Chernobyl, Bhopal, Texas City and
PiperAlpha.

HSE is working with Universities and Professional Institutions to ensure that
key safety principles are core to every engineer's training and continuing
professional development. Process safety, design and mechanical integrity
keep recurring as lessons that have been learned and then forgotten. So how
do we engineer truly sustainable solutions that incorporate and keep those
lessons of the past fresh in our minds?



MEng Group Business
and

Design Projects



Multi-process, Reconfigurable, Modular Workstation

Design Brief

The aim is to develop a desktop -

mounted, reconfigurable, modular

workstation based on a parallel

kinematic machine design. The

product must be suitable for a

maximum range of customers,

creating an alternative market to

the traditionally large CNC

Machines. The overall design goal

is to place a number of different

process machines in series and

connect these via a material

handling system to create a

modular workstation that can be

configure d to meet the specific

manufacturing needs of any

customer.

Specifications/Key Issues

The key issues were:

Ø Assessing the feasibility of

various different

manufacturing processes:

o Milling

o Grinding

o Water -Jet Cutting

o Laser Cutting

o Rapid Prototyping

Ø Designing the structural

rigidity of the platform to limit

deflection under machining

loads and guarantee the high

tolerances needed in modern

manufacturing

Ø Adding a tool and workpiece

cooling system

Ø Adding a swarf removal

system

Ø Re-designing the base for easy

pallet loading and unloading

Achievements of the Design

Ø Universal PKM platform for

all processes

Ø Increasing the stiffness of the

structure while maintaining

the desktop size

Ø Cooling mechanism that is

effectively insulated from

electronics

Ø Designing an integr ated batch

transfer system

Ø Maintaining a cost and

competitive advantage

Designers

Bryan Bozzi

Dayanne Correa Paulino

Tom Evans

Jason Forder

Rainer Groh

Ghazal Safdari

Supervisors

Prof. Stephen Newman

Dr. Vimal Dhokia



Pharmaceutical Steam Sampler

SaniMax Air
®

Project Brief

To utilise client focused research and review existing offerings as

an input into the design of an innovative clean steam sampling

concept that outperforms existing solutions and excites potential

customers.

Benjamin Lane

Steve Allsop

Peter Spence

Matt Watson

Ray Ye

Oliver Benjamin

Supervisors

Chris McMahon

Andrew Plummer

SSppeecciiffiiccaattiioonnss IIssssuueess

§§ FFuullllyy CCoommpplliiaanntt

§§ RReepprreesseennttaattiivvee SSaammpplliinngg

§§ NNoo CCoonnttaammiinnaanntt RRiisskk

§§ FFuullllyy PPoorrttaabbllee UUnniitt

Design Achievements

- Sampling of Clean Steam and Liquidin One System

- Collects 250ml of Condensate in Two Minutes

- Contaminant Free Sampling via a Closed System

- Self Draining Design

- Compact, Mobile System

- Fully Independent Unit

- No Coolant Input Required

- No External Power Input Required

- No Waste Products

- Reduced Risk of Potential User Scalding

- Simple Integration to the Steam Loop

- Easily Adapted to a Fully Automated PLC System

§§ NNoo EExxtteerrnnaall CCoonnnneeccttiioonnss

§§ CCoommppaacctt DDeessiiggnn

§§ OOppeerraattoorr FFrriieennddllyy

§§ CCoommppeettiittiivvee CCoosstt



Human Powered Submarine

UK Competition

Design Brief

BURST SeaBomb

QinetiQ Haslar Facility,

Proposed Competition Venue
http://www.films.mod.uk/img/filmlocations/south_east/

qinetiqhaslar/haslar_7.jpg



Designers

Tom Stevenson, PM

Will Almond, BM

Trevor Allen

Craig Wilkinson

Nathan Sell

Chris Hanton

Supervisors

William Megill

Stuart MacGregor

Jens Roesner

Roger Ngwompo

Specifications/Key Issues

• Human powered – no decoupling

from drive.

• Fully flooded “wet submarine”

• SCUBA regulations and guidelines

must be adhered to.

•Target speed – 6.4 knots

• Neutral buoyancy at operating

depths up to 8m

• Utilise existing hull mould based on

NACA0020 profile

Design Brief

This project aims to design and

deliver a man powered, propeller

submarine for entry into the 11 th

International Submarine Race (ISR).

The ISR is a biannual competition

held in Washington D.C. Awards are

given for fastest average speed over

100m and for the fastest peak speed,

measured between 45-55m.

Additional prizes are given for design

and innovation, based on

presentations given to a panel of

judges at the competition.

Achievements of the

Design

We have designed a Submarine that

can achieve an average speed of 6.4

knots, over the 100m course.

Producing a design which is both

reliable and adjustable for the racing

environment has proved difficult due

to the need to manage buoyancy,

weight, drag and thrust. The

solutions were achieved through a

combination of quantitative analysis

and practical research.

Human Powered Submarine



High Speed Packaging Machine

Design Brief

This project, set by Molins ITCM,

involved the design and

development of a high speed

packaging machine that would be

able to package individually

wrapped tea bag sachets at a rate of

450 sachets/min. A new in novative

technique was to be designed

which had the capacity to reduce

the packaging volume by a target

of 35% , whilst retaining the same

number of sachets within the box

compared with existing sizes.

Packaging into box sizes of 25, 50

and 100 were to be considered.

Solution Specification

Main specification points are:

· Input of 450 sachets/min

· Volume reduction of 33%

achieved

· Packs sachets into boxes of

100

Achievements of the Design

The challenges associated with this

project were many. This sort of

machinery was very much out of

our comfort zones and we didn’t

really have much of an idea where

to start.

Generation of ideas were met with

difficulties as it was hard to

visualise how all the parts of the

machine would work together to

achieve the pack aging process.

After a lengthy design period a

final solution was settled upon.

Despite not having the resources or

time to be able to prototype this

design, we believe that it has

potential to work well.

The main achievement of this

design project was the progression

from ideas scribbled on pieces of

paper to arriving at a feasible final

solution.

Designers

Richard Sheppard (PM)

Sam Warren (BM)

Lucy Ellis

Mark Dunkerley

Niraj Vibhakar

Stuart Reardon

Supervisors

Dr Necip Sahinkaya

Dr Jeffrey Vogwell



Optical Cell Assembly

Design Brief

Lovibond is a producer of glass

optical cells for use in water and

other substrate purity analysis.

They are facing stiffer competition

in their market place as they

struggle to keep their

manufacturing costs down. This

project was tasked with developing

an automated assembly solution to

replace the labour intensive

processes currently used. The

solution will be integrated into a

new system developed by

Lovibond.

The solution was designed around

a new DFA product line developed

by Lovibond.

Specifications/Key Issues

The key specification criteria of

the assembly machine are:

· Faster bonding methods - UV

adhesives rather than heated

furnace

· Shorter production time -

Double current output

· Higher tolera nces- Almost

zero

· Lower unit costs - Halve unit

costs

· Assembly multiple cell types -

Up to 30 cell types

· Responsiveness to orders -

Reduce storage, order

turnaround in days not weeks

Achievements of the Design

We have successfully designed a

prototype m achine capable of

assembling a range of optical cells

using a UV cured adhesive.

The assembly process was broken

down into six stages. Glass pieces

are presented to the machine in a

magazine from which they are

removed and adhesive applied.

They are manipulated onto a

rotational assembly platform where

bespoke jigging ensures high

tolerance assembly. The cell is

held in place until cured after

which it is removed.

This process delivers a finished

cell every 20 seconds once in full

operation.

Designers :

Rory Hawkings

Tammy Adams

Ahmed Bakhiet

James Leffler

Kelvin Liao

Warren Sullivan

Supervisors :

Mr. Rod Valentine

Prof. Patrick Keogh

Sponsors : Lovibond Ltd.



Pack Orientation Module

Design Brief

Group 7 have been commissioned

by Colin Mear Engineering

Limited to design and module

which could change the

change the orientation of a feed

line of pre -packed producer.

Different processes in a

production line may specify a

variation of input and output

orientations. The developed

module can be placed in several

positions in a production line to

combat these problems.

The orientation module should be

easily reconfigurable for different

orientations via quick change

parts or software changes.

Specifications/Key Issues

The basic requirements were:

· The module should achieve

an output rate of up to 300

packs per minute.

· The packs are to vary in size

from 20 x 70 x 50 mm to 50 x

110 x 100 mm

· The packs weigh

approximately 50 grams.

· The packs are to be delivered

to the module with a specified

orientation via a friction

conveyor belt in a back to

back sequence.

Achievements of the Design

The group developed two different

modules.

Product 1 consisted of a faster

conveyor, which separated the

packs at input followed by the use

of simple obstructions and a

powered helix.(See Image 1)

Product 2 was a more expensive and

innovative design which had the

potential to handle packs of a

var iation of sizes. The machine

incorporated the use of servo and

vacuum technology. (See Image 2)

Designers

Antony Shum, Jiandong He,

Lucy Toulson, Michael Chan,

Nikesh Patel and Samuel

Bentley

Supervisors

Glen Mullineux, Sam Akehurst

Image 1: Product 1

Image 2: Product 2



Rice Transplanting Machine

Design Brief

We were tasked with designing a rice
transplanting machine that will
increase the productivity of rice
farmers in developing countries and
help develop rural economies.

The machine must be suitable for
manufacture and operation in rural
locations

Having researched the situation, it
was decided to modify the brief so as
to design a modular rice transplanting
machine that could easily be modified
to perform other duties.

Specifications/Key Issues

The key issues were:
• Making the machine small and

easy to transport
• Cheaper than existing machines
• Making it simple to manufacture

using cheap, available materials
• Designing a new planting

mechanism
• Making the design modular
• Making the design robust

Achievements of the Design

We have designed a machine that can
easily be manufactured using widely
available materials and basic tooling.
It has a narrow footprint and ideally
suited to hilly up-land areas where
farmers currently have no alternative
to manual transplantation.

It transplants rice at a rate equivalent
to 20 people, and outside of the
transplanting season, it can easily be
adapted to suit other roles such as
basic transportation.

Main Challenges Faced

The main challenges faced in the
design were simplifying parts and
mechanisms to enable manufacture in
developing countries.

The planting mechanism was difficult
to design and required in-depth
dynamic design and prototyping to
produce a fully functioning assembly.

Designers
Simon Badcock - Project Manager
Henry Davies
Harry Chu
Matt Hall
Shashank Seth
Wisdom Enang

Supervisors
Graham Outram
Rod Veazey



Spinal Instrumentation Testing Device

Design Brief

The aim of the project is to

develop a device which more

accurately simulates the

physiology of the human spine,

thus improving the

understanding of the effect of

spinal instrumentation and

procedures .

The device is to be designed so

that it will test a minimum of

five free vertebrae. Existing

devices are limited to testing two

to three vertebrae due to the risk

of buckling.

Specifications/Key Issues

Will test a maximum of 10 free

vertebrae

Applying loads at the existing

muscle tissue positions -more

accurately re-create the

physiology of the spine.

The device will be capable of six

degrees of freedom to simulate

spine movement.

The start-up business will sell a

device with a competitive price

compared to the three existing

products in the market.

This will be achieved by

providing sales, consultancy,

after sales, support, and leasing

services.

Achievements of the Design

Selected apparatus to achieve 6

degrees of freedom.

Selected a method of attaching to

muscles and designed a method to

actuating them in a biofidelic manner.

Control system hardware specified

with easy to use interface to simulate

spine.

Measurement system capable of

recording the spines movement and

loads.

Designers

Richard Bateman

David Hutton

Tom Jenkins

Cameron Austin

Alex Nonso

Simon Lian

Supervisors

Sabina Gheduzzi

Phill Pollintine



Fuel Cell Manufacturing

Design Brief

Fuel Cell technology holds the

potential to become the solution to

the global energy crisis.

Our task is to develop a system

that will efficiently mass produce a

Membrane Electrode Assembly

(MEA), which is critic al to the

electrical function of a fuel cell.

However our goal is to eliminate

the barriers which are currently

preventing global Fuel Cell

commercialisation.

Specifications/Key Issues

The MEA is a 7 layer assembly,

made up of extremely thin plastic

film materials and 2 carbon paper

elements . Each layer required a

specific profile cut out, before it is

placed in the layered assembly.

A typical fuel cell may be made of

200 MEA’s and the failure of one

of these, will deem the fuel cell

useless, therefore strict quality and

tolerance standards must be

sustained.

The feasibility of material

alternatives, or material reduce

must also be assessed.

Any developed process must be

flexible to produce the MEA to a

customer specific profile.

Achievement s of the Design

Our feasibility assessments

demonstrated two prominent

conclusions that were perused as a

route to solution.

The first called for a redesign of

the product itself. An additional

layer was incorporated into the

MEA, to replace a high cost

material. MEA’s unit costs were

reduced by 26%.

A bespoke, fully automated

manufacturing system has been
designed, which has vast

improvements of production

capacity.

The process is anticipated to reach

yield rates of 99%, when it is fully

developed.

Our developments will look to

lead Fuel Cell technology to the

next Market Readiness Level.

Designers

Sam Cooke

Shane Porter

Hanumant Rana

Scott Fletcher

Simon Potticary

Bhavin Mistry

Supervisors

Steve Culley

Pejman Irvani



Eco-Briquettes - Recycoal

Design Brief

The aim was to develop a product

that can produce charcoal

briquettes from biomass waste.

Biomass can come in many forms.

This can be crop waste from farms,

fruit and vegetable waste such as

banana skins or coconut husks,

animal waste such as dung, and

even packaging waste such as

paper and cardboard.

Charcoal briquettes are a clean and

efficient burning fuel source that

can provide various energy needs.

This could be for Barbeques here

in the developed world or as a

staple energy source for cooking

and heating in the developing

world.

The project looked into both these

potential markets. However it was

decided after some research that

focusing on the developing world

would provide the best solution, as

it had the potential to improve the

lives of many people who suffer

from fuel poverty, and also those

who use existing “dirtier” fuels

such as coal, which are seriously

damaging to their health.

Specifications/Key Issues

The main criteria the product had

to meet were:

· Simple to use with little

training

· Cheap

· More efficient than existing

kilns

· Robust to last in harsh

environments

· Compact to aid shipping

Achievements of the Design

Each of the group members took

on a specific part of the briquette

making process and developed the

design to the final solution.

This resulted in an innovative and

clever product that met all of the

specification requirements.

Designers

James McMullen

Joseph Allen

Kyle Fortna

Thomas McGarry

Marcus Pont

Greg Seeber

Supervisors

Jos Darling

Tim Holsgrove



Waste Management in the Medical Sector

Brief

The medical sector in the UK

produces over 350,000 tonnes of

waste every year . This varies from

domestic waste and recyclable s to

clinical and radioactive waste.

Over £17 million is wasted every

year due to inefficient segregation .

The current method of sending

waste to landfill and incineration

presents huge cost and

environmental problems that will

only increase in the future.

EcoRoute Waste Solutions provide

complete waste management

solutions for hospitals; sorting the

waste efficiently, handling it safely

and disposing of it carefully. These

solutions are tailored suit hospitals

of any size with aims to reduce

both their ann ual expenditures and

environmental impact.

Key Areas

The final solution lays emphasis on

following aspects:

· Waste Management

· Improving Waste Segregation

· Providing Efficient Training

· Greener Disposal Methods

Achievements of the System

The new service provides efficient

methods for sorting waste in

hospitals by introducing new bins

and segregating recyclables for

appropriate treatment . The training

would be thorough and

comprehensive , encouraging staff

to consider the environmental

impacts of their decisions. On-site

gasification would be implemented

to dispose of clinical waste. This is

far greener than current methods

and provides vast potential for heat

recovery to reduce energy bills.

System Designers

Bernadette Leung

Chirag Gosain

Jonathan Scott

Levi Thompson

Stephen White

Tess Newman

Supervisors

Dr Irene G. Turner

Dr James L. Cunningham



Hip Revision Tool

Design Brief

In 2008 over 70,000 hip

replacement surgeries were

performed in the UK. Of these

surgeries 10% were revision

procedures. Revision surgery

involves removing and replacing

the old prosthesis with a new one.

Unless the bone is preserved at this

stage it may not be possible to

carry out further revisions.

Currently most research and

development goes on the primary

surgeries . Consequently there are

few tools designed specifically for

the problems encountered in

revision surgery.

A novel new tool is needed to

address these problems.

Specifications/Key Issues

The key issues faced in revision

surgery are:

· Bone loss

· Forces applied to the

patient

· Force required by the

surgeon to complete the

surgery

The tool was designed to reduce all

of these issues.

Achievements of the Design

The tool marks a departure from

the typical shock forces used

today. A new technique in

prosthesis removal dramatically

reduces the forces involved. It

separates the prosthesis from the

surroundings right at the interface

and so minimises any damage to

the bone.

The tool allows the surgeon to

work with more accuracy than they

can with current methods:

hammers and chisels. This will

improve the standard of all

surgeries and ensure repeatability

of results.

Designers

Alastair MacLeod

(Project Manager)

Michael Ashiru

Abumere Asuelimen

Madeline Stow

Paul Wallace

Supervisors

L B Newnes

G Jones



An Improved System for Measuring

the Profile of Rolls

Design Brief

Rolling industries rely on accurate

measurement systems for quality

output. Verification of the profiles

of high precision ground rollers is

essential to all rolling mills.

The Cadno Roll Inspection System

is Metrology Systems Wales’

solution to this need. Although the

product has been technically

successful, this has not translated

into commercial success. Therefore

it was our task to design an

improved system for measuring the

profile of rolls. The new system

could be based on the current

MSW product, how ever all options

were open and could be explored.

Specifications/Key Issues

· 2 µm accuracy

· Harsh operating conditions

· Selling price less than £10, 000,

so manufacturing cost less than

£2, 000 (Currently £4, 000)

· Batch size less than 10

· New features to be added in

order to increase ease of use

· Final product to weigh less than

15 kg

Achievements of the Design

By assessing the current design

through a functional technique, we

were able to make several key

improvements. These were spread

across three different versions of

the product, in order that the

customer has more freedom to

choose the suitable system for

them.

1.The inclusion of the linearization

system, to increase accuracy and

ease of use.

2.Synchronous arm motion system,

also to increase ease of use.

3.Automatic end -to-end system, to

eliminate operator errors.

4.Majority bought in parts, to bring

manufacturing c osts down and to

ease replacement of faulty

components

5.Lower total manufacturing cost

Designers

Edward ter Haar

Roy Harris

Bezhad Lotfi

George Lyon

Kevin Parmar

Valerie Provost

Supervisors

Paul Maropoulos

Jafar Jamshidi



Woodchip fuel handling optimisation

Design Brief

The task is to design a retrofit-able

robot that delivers woodchips from

an underground store to a biomass

boiler.

Woodchip fired boilers make use

of local biomass supplies and have

the potential to efficiently produce

renewable energy from waste

material. However, despite high

boiler efficiencies, biomass

systems are often let down by poor

fuel storage and delivery solutions.

The key issue with any woodchip

system is space - under utilisation

of storage space leads to frequent

fuel deliveries, increasing the cost

and environmental impact

associated with fuel transportation.

Existing auger feed systems take

fuel from the bottom of the pile, so

when blockage or mechanical

failure occur, access is very

difficult.

Specifications/Key Issues

- Increase space efficiency of

store

- Reduce frequency of fuel

deliveries

- Top down extraction system

for ease of access

- Woodchip is difficult to handle

Achievements of the Design

- Improved utilisation of space

in fuel store

- Improved reliability

- Solution compatible with wide

range of boilers and grades of

fuel

- Enabling technology for urban

biomass installations

- Intelligent technology allows

autonomous operation and user

alerts

Designers

Dean Gardner

Paschal Lynch

Bader Abdel Razeq

Daryl Smith

Patrick Allen

Alex Whyte

Supervisors

Elies Deckoninck

Adrian Bowyer



Vertical Form-Fill and Seal Packaging Machine

Design Brief

Re-design a VFFS Packaging

Machine to improve speed

capabilities. The design will look

specifically at using multiple jaw

sets (plates that seal the plastic

packaging film) and a continuous

feeding motion to achieve this.

Specifications/Key Issues

Main issues included:

· Achieving speed required

given budget and technology

· Retaining versatility and

ability to produce different

size bags

· Three designs were taken to

final concept and the best put

forward to prototype

· Worked in partnership with

HayssenSandiacre,

Nottingham

Achievements of the Design

Design has theoretically achieved a

50% speed increase on the current

fastest machine produced by

HayssenSandiacre.

Cost of the desig n has not

significantly increased.

The design has been developed

using locally sourced parts to

ensure feasibility for

HayssenSandiacre to follow up.

Designers

Haydn Kirkman

Matthew Allison

Thomas Sendell

Matthew Jennings

Duncan Boa

James Smith

Supervisors

Dr Ben Hicks

Dr Martin Ansell



Autonomous Infection Control Robot

Design Brief

Design an autonomous infection

control robot that has the capability

of patrolling a hospital, using

biosensors to detect harmful bacteria

and microbes such as MRSA. The

design must include the mobile robot

base, manipulator, control ,

navigation and power, but not the

detailed design of the biosensors.

Specifications/Key Issues

The key issues were:

· Must be able to safely navigate

an unpredictable and sometimes

unstructured environment, such

as a hospital.

· Must be able to test for as many

known pathogens as possible.

· Must be able to operate almost

entirely independently.

· Must not interfere with patient

privacy.

· Must inform untrained staff of

infection locations.

· Must not alarm patients.

· Must be easily maintained and

used by relatively unskilled

workers.

Achievements of the Design

The InDe Robot is an autonomous

mobile robo t with a 4 degree of

freedom manipulator arm , which

can independently patrol a hospital,

on a pre-programmed route, testing
surfaces for harmful microbe

levels. The design can inform

nurses of real time cleanliness

levels as all testing equipment is on

board the robot. The robot can also

automatically dock and recharge

itself. Precautions have also been

taken to ensure that the robot does

not spread infection through the use

of cleaning pads and antibacterial

materials.

Designers:

Rebecca Kellagher

Lisa Fitzgerald

Samantha Wright

Lynn Clarke

Allen George

Matt Paramore

Supervisors :

Professor Tony Miles

Tim Adlam

InDe

Robot



Sports Pitch Analyser

Design Brief

In field sports the condition of the

pitch can be crucial to the game

but yet currently, there is no

systematic procedure for analysis

of the playing pitch. At best it is

speculative but in some sports it

can inform the tactical approach

that needs to be adopted . The

design brief is to design a machine

that will enable the characterisation

of a sports pitch quantitatively . It

needs to do this by measuring key

characteristics; these

characteristics depend on the

market chosen for the sport in

question. After research into a

number of sports including field

based sports and those played on

artificial surfaces it was concluded

that the product should be aimed at

cricket. This was due to cricket’s

acceptance of new te chnologies,

and also the ambiguous nature of

the ICC regulations.

Specifications/Key Issues

The key issues were:

· Determining the pace and

bounce of the wicket

· Compact, portable solution

· Use in a cricketing

environment

· Graphical representation of

data

· Sustainable engineering

· Economical

Achievements of the Design

PPA Innovation have designed

their first device tailored for

cricket. We believe that it is a

simple, yet effective design that

automatically takes 900

measurements of the two key

characterist ics of the wicket, the

pace and bounce. It solves

problems for a number of different

interests within cricket; the media,

the clubs, artificial turf

manufacturers and finally the

governing bodies. The media can

provide more in depth analysis.

Ground staff can have better pitch

preparation while artificial turf

manufacturers can have in-situ

testing. Finally the governing

bodies can have an objective

method for determining pitch

playability.

Designers

Dennis Chang (Project Manager)

Alex Kelly

Stuart Douglas -Davies

Callum Smith

Rhodri Buffett

Phil Argile

Supervisors

Prof. Alan Bramley

Dr. Ken Bray



Automation of

Filter Mesh Formation

Design Brief

An automated design solution was

to take over the manual production

of smoke alarm filter mesh

formation for Global Filters . The

manufacturing process entails

joining two mesh sheets and

cutting the filter forms to required

dimensions.

Specifications/Key Issues

The key issues were:

· Mesh filter forms were to be

made out of two mesh sheets.

· The sheets were to be joined

by a soldering iron, melting

the polymer mesh together

· For plastic moulding, the

‘weld’ of the two sheets had to

be orientated inward

· The final filter form

dimensions were a 50mm

diameter cylinder, 20mm high

(two mesh strips, each half the

circumference in length, joined

at the edges)

· Design solution should use

minimal footprint and be

financially feasible.

Achievements of the Design

The main challenge of the design

was to automate the complex

motion of inverting the mesh filter

forms. Through continuously

pulling a long joined mesh ‘tubes’
over a ring the tube was inverted.

The final solution is a simple

design, fully automating the

production process and requiring

only a small financial investment.

The design used a total footprint of

~ 1m
2

and increases output by

roughly 40 times.

Designers

P. Charkhkar, C. Colman, M.

Earley, S. Mussgnug, N. Yasmin

Supervisors

Graham Outram, Jason Matthews



Achievements of the Design

Designers

Lightest, lowest and shortest Team
Bath Racing car to date.
Integration of new Aprilia 550 V-twin
engine
Most aggressive build plan timings of
any previous team to allow for
significantly more testing. Target of
chassis completion and engine testing
before returning in September.

Dr Kevin Robinson
Dr Geraint Owen

Supervisors

Team Bath Racing 2011

Specifications/Key Issues

Length, width, height,

wheelbase

2460mm/1405mm/

1025mm /1535mm

Track (front/rear) 1250/1200

Weight including 68kg

driver (front/rear)
123kg/123kg

Suspension

(front/rear)

Double unequal length A-

Arm.  Push rod actuated

longitudinal/horizontal

oriented spring and

damper

Tyres (front/rear)
18x6.0 10" / 18x7.5 10"

Hoosier

Wheels (front/rear)
153mm/202mm wide

custom carbon

Brakes (front/rear)

Stainless Steel, hub

mounted, 190mm dia

drilled

Chassis construction
One piece tubular

spaceframe

Engine
2010 / Aprilia RXV 550

four stroke V2

Bore/stroke/cylinders

/cc

80mm bore /  55mm stroke

/ 2 cylinder / 550 cc

Fuel 101 RON unleaded

Fuel system
Custom design with Pectel

ECU

Max power/max

torque

58bhp 9500rpm / 55Nm

5500rpm

Transmission 420 Racing chain

Differential
Drexler Formula Student

2010 V3

Final drive 2.84:1

Design Brief

Single-seater racing car, maximum
600cc, to be raced at autotest events
by the weekend racer.

Our design theory:

Design it Light
Design it Simple

Ahmet Guven

Edward Johnstone

Nick Saunders

Alessandro Zazzarelli

Eryc Sokolowski

Oliver Rhodes

Alexandre Fischer

Jason Linden

Panagiotis Salaris

Aritra Ghosh

Johnathon Reekie

Richard Scarrott

Christopher Helliwell

Julian Thakar

Steve Clark

Chuanyang Wang

Kenny Tan

Thomas Yates

Daniel Burdett

Kevin Ukoko-Rongione
Vania Cantoni de Nora

Daniel Colbourne

Luke Roberts

Zhegang Zhang

Dimitris Stefanou

Matthew Grove



RTM322 Helicopter Engine Rotordynamic Analysis

Design Brief

Conduct a detailed rotordynamic

analysis of the RTM322 helicopter

engine. As a result gain a better

understanding of the engine’s
behaviour in engine failure

situations. This work should aid

the company’s assistance with air

crash investigations, and enable

better prediction of failure chains

of events.

Specifications/Key Issues

The key objectives were:

· Tune bearing stiffnesses

in the computer model to

achieve correlation to

engine test resu lts.

· Conduct critical speeds

analysis to assess where

forward and reverse whirl

occur. Ands understand

the mounting influences

for different airframes.

· Produce Campbell

diagram for the whole

engine

· Assess shaft deflections

for two engine failure

investigat ions and submit

bearing loads to bearing

specialist.

· Investigate the causes and

location of reverse whirl

and review actions to

mitigate it

Achievements of the Design

To date the bearing stiffnesses

have been tuned, and the mode

shapes and frequencie s predicted

by the model now give a good

correlation to engine test data.

Critical speeds analyses have been

carried out for each of the shafts,

and the various other components

are gradually being introduced and

analysed to produce the Campbell

diagram fo r the entire engine

system.

Designers

Matthew Pickett

Supervisors

Dara Ely

Matt Price

Dr. G. D. Lock



Supervisors
Academic

Industry

Sponsors:

Dr R Butler,
Dr M Wilson,

Dr J. L. Cunningham,
Dr H A Kim,
Prof I Gursul,
Dr G D Lock,
Dr M J Carley,

Dr M Meo,
Dr J Vogwell,

Mr R G Outram,
Dr D N Johnston,

Prof. S T Newman,

Prof J. Jupp,
Mr P. Chapman,

Mr T. Engelbrecht,
Mr D. Heaton,

Mr A Wood,
Mr F A Hewitt,

Mr M Joynt,
Mr N Wijker,

Sir Robert Hill,
Mr R Holliday,
Dr J Crocker,
Mr M Ball,

Mr A. Landridge,
Mr C. Stevens,
Mr N. White,

Airbus UK, Rolls-Royce

Aeronautical Projects



The Arcturus AR880

Design Brief

The global aircraft manufacturers

have identified that a replacement

aircraft for the Airbus A300/310

and Boeing B757/767 is required.

Due to the age of these aircraft,

simply modifying these designs

will not produce a n ideal solution

for the airlines or the manufacturers.

The brief was to design a mid -

sized, medium range aircraft that

could transport 220 passengers in a

2-class layout (first class and

economy) over 4,500 nm (London

to Seattle, for example). The

aircraft must be compatible with

current airport infrastructures and

meet all environmental regulations

for an entry into service date of

2020.

Specifications/Key Issues

The key design requirements of the

aircraft are:

· To carry 220 passengers in a 2 -

class layou t;

· To fly 220 passengers 4,500 nm;

· To cruise at 33,000 – 41,000 ft;

· To cruise at Mach 0.75 – 0.85;

· To be ETOPS 180 minute

certified on entry into service;

· To meet a noise target of Stage 3

minus 25 EPNdB;

· To have a 40% margin for

CAEP6 for aircraft emissions;

· To operate from airports currently

used by competitor aircraft.

The key design drivers are:

· To minimise direct operating

costs (DOC) by at least 15%

over competitors, through

reduced fuel burn, high

utilisation and low investment

and maintenance costs ;

· To operate within existing

airport infrastructure using

minimal additional ground

equipment.

Achievements of the Design

The Arcturus AR880 can fly 224

passengers in a 2 -class layout or

315 passengers in a high density

layout over a distance of 4,500 nm .

The aircraft has a maximum

takeoff weight of 155.5t using 2

scaled Rolls Royce RB285 engines

producing 5 2,800 lbf of thrust per

engine.

The AR880 can be stretched or

shrunk by 20% using a common

wing with a span of 49 m and an

area of 264 m
2
. The AR880 c ruises

at 33,000 ft flying at Mach 0.85

with a modern high tech cockpit

and a brand new in flight

entertainment system.

Over 20 years of sales, 1050

aircraft are ex pected to sell with a

list price of $130.1 million.

Designers
Alan Sutherland     Nikhil Ba nerji

Tobias Kamlage     Geonhwan Cho
Andy Chowdhury   Elliot Bates

Nick McMullen      Hayden Phyo
Jacky Yeung



Mid-Sized Commercial Airliner

The E Liner 220 WNB by Team B
Design Brief

A study of the market for a large
single aisle/light twin aircraft
identified a requirement for a 220-

passenger, transcontinental airliner.
The expected entry into service of

such an aircraft would be in 2020.
Situated in a unique

market segment, the proposed
aircraft competes directly with the
Boeing 757 and Airbus A310,

ageing aircraft that are nearing the
end of their lifecycles. Besides the

strong growth market in this
segment i n the Asia/Pacific region,

this means that there is also a
sizeable market for fleet renewal in
Europe and the USA (estimated to

be up to 1200 aircraft by 2025) .

Specifications/Key Issues
The specification for the mid-sized

commercial airliner was based o n a
10-15% fuel burn improvement

over existing aircraft. Major

requirements were

§ 4500nmi still air range

§ 220 passenger s in a 2 -class

layout of whom 15% FC

§ Design Cruise Mach number

0.75-0.85

§ Initial Cruise Altitude 33000 -

37000 ft

§ Take off/landing field lengths

(MTOW /MLW @ISA+15) of

2500m/2000m respectively

§ Compliance with CS -25

Key issues of the requirement were

§ Structural design of a new, high

aspect ratio wing

§ Selecting an optimum cabin size

§ Integrating the high BR engines

Achievements of the Design

The E-Liner 220 is a low-wing,

ultra-high aspect ratio (AR) design.

At a wingspan of 48 m, the E220

boasts a 9.5 AR. Seating is either

3-3 or 2-2-2 in a high density

layout, with a fuselage width of

4.27m. This gives the aircraft an

overall length of 60m. A main

consideration was lower drag,

which was achieved with an

impressive clean drag polar of

0.016 + 0.036 CL
2
. The E-Liner is

also relatively light at an MTOW

of 146 tonnes, due to extensive use

of composites. The design

successfully achieved the

following main points:

§ Demonstrated the feasibility

of a totally new cabin size

§ Drastically improved DOC

over competitors due to

lower drag and new

technologies

§ Solved major landing gear

issues of a long aircraft

Designers Kobyé Bodjona

Benjamin Boulton Mitchell Kane

Xinping Li Kenneth Lee

Stewart Russel        Iwan Pepperell

Nikki Lok Man Po Michael Urry

Supervisors Dr R.Butler, R.Outram

Dr M. Wilson, Dr A. Kim, Dr J.

Cunningham, Prof I. Gursul, D r

G.Lock, Dr M.Carley & Dr. N.

Johnston

Industry Sir R. Hill, Prof J. Jupp,

P. Chapman, K. Macgregor, M.

Jukes, M. Holliday, C. Stevens,

A. Langridge, M. Ball, T. Hewitt,

D. Heaton, Prof S. Newman

Support Airbus UK, Rolls -Royce



TEAM C

Design Brief

New ACARE regulations that will be imposed by

2020 will force reductions in emissions from aircraft

by at least 20%, opening the market for a whole new

generation of efficiently designed aircraft. Using

market analysis, Airbus believe they have identified

a gap in the market for a mid-size mid-range

passenger aircraft for an Entry Into Service for 2020.

The family aircraft adaptability is also a concept to

be taken into account, with a resulting requirement

for flexible cabin layouts in terms of length, as well

as for airline preferences.

Design Drivers from

Specification

There were a number of absolute requirements

defined by the specification. These were:

· Entry Into Service for 2020

· Two-class cabin configuration for 220

passengers

· 15-20% lower seat cost than competitors

· Aircraft family allowance (+/- 20% PAX)

· Take -off field length less than 2500 m

· Landing field length less than 2000 m

Further key requirements included:

· Minimum Direct Operating Costs (DOC)

· 4500 nm design range

· 6000 ft  equivalent cabin altitude

· Easy manufacture

Finally, and although not a design demand, further

wishes included:

· Mach 0.75 -0.85 cruise speed

· Initial Cruise Altitude (ICA) 33000-37000 ft

· Less than 25 min to climb to ICA

Achievements

To achieve a successful design, all concepts had to

be thoroughly analysed . A twin-aisle cabin

configuration was chosen with a 2 -3-2 layout in

economy and 2-1-2 in first class. In high-density, a 2-

4-2 arrangement can be used giving a high-density

capacity of 315. The design range is 4500 nm for 220

passengers in the two-class configuration, with a

mission range of 1000 nm.

Using Carbon Reinforced Plastics (CFRP) for much of

the aircraft structure, not only is out aircraft lighter

than the competitors, it also has lower fuel burn.

The addition of the latest technologies, for example

using the latest RB-285, has allowed the fuel burn to

reduce even further, making this aircraft the most

economical in its class.

Aircraft Details

MTOW 138.8 tonnes

55.6

5.64



Civil Aircraft Design Team D DWB 220

Design Brief

The mid-range, medium sized

aircraft market will soon open up

for new aircraft, as ageing fleets are

retired within the next decade.

Aircraft manufacturers are

attempting to fill this gap in the

market by stretching or shrinking

their current aircraft, which cannot

provide an optimised replacement

for more specialised aircraft.

This project aimed to design a new

aircraft specifically for this market.

Specifications/Key Issues

With a projected entry into service

date of 2020, the new aircraft must:

§ Transport 220 passengers in a

2-class configuration of first

class and economy.

§ Carry the design payload a

range of 4500 nautical miles.

§ Cruise at a Mach number of

between 0.75 and 0.85.

§ Have family potential with

stretch and shrink variants of

+/- 20%.

§ Comply with ‘ICAO Code D’
airport compatibility limits.

§ Offer a Direct Operating Cost

saving to the airline.

Achievements of the Design

The DWB-220, designed by Clear

Sky Aviation, is a wide -body

conventional aircraft, with the

capability of carrying 220

passengers, with 34 in the spacious

first class cabin, and the remainder

in economy. The aircraft is able to

hold an increased capacity of 330

passengers in a high density layout

for charter airlines.

Flying at Mach 0.84, the DWB -

220 covers its design range of

4500nm in under 10 hours.

The new aircraft has a high

commonality with the Airbus

A350 as it uses the same fuselage

cross-section. This will provide

large savings in development,

manufacture , and training, as well

as mitigating the risk s associated

with a new fuselage design .

The aircraft incorporates the latest

composite material technologies to

bring about a weight saving of 7

tonnes compared to current

material utilisation.

The resulting aircraft has a

maximum take -off weight of 159

tonnes, making it lighter than the

equivalent mid-range aircraft

currently in operation.

The wingspan of 48m complies

with the specified ICAO Code D ,

enabling it to operate from

medium-sized airports, while the

savings above give a DOC

reduction of up to 14% over

current aircraft.

Designers

F Lorenzo-Aparicio JJ Chan

M Gibson I Hoskin

D Lovell D Miljkovic

R Rayees V Ruane



Project Sponsorship 2009-2010

Small Group Projects

Team Bath Racing

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

Design Projects to be externally assessed by Senior Engineers from Industry.
This acts as an invaluable quality and reality check. The considered feedback

from the assessment teams over the years has been invaluable.
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Ricardo Engineering
The BUGATTI Trust
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ATI Stellram Engineering Products
Saint Gobain
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Smallpeice Trust
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Earthwatch Institute
BMT Defence Services
Duncan Propellers Ltd
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MCMC
Seacon europe
Bulgin Connectors
European Union Seven
Programme
Jem Divers
EPSRC
S.E.A
Imagenex Technology Corp
xsens
Gymnobot
Vobsterquay inland diving
Aeronautical Projects
Airbus Filton
Rolls-Royce



External Integrated Projects

The External Industrial Project is a design-based project undertaken with
industry over a six-month period from March to August.

Typically around 12 third year students choose this option each year instead of the
full time group design project.

Due to the timing, they do not exhibit their work at the Design and Project
Exhibition.

This year's External Integrated Students are:

United Kingdom

Student Company Supervisor

Nicola Keen INPG/Siemens,     Grenoble, France           FHO
Daniel Feld INPG/Altia,          Grenoble, France           FHO
Luis De Diego Yenes            INPG/Altia,          Grenoble, France           FHO
Lauren Reader INPG/Esprit          Grenoble, France           FHO
Max Wilson FHJ Graz,        Austria          FHO

Jonathan Elvidge Rolls-Royce,         UK GDL
Matthew Pickett Rolls-Royce          UK GDL
James Scobie UK

Rolls-Royce GDL
Miles Brammer Rolls-Royce          UK GDL
Andrew Brown Rolls-Royce UK GDL

Rolls-Royce GDL
Radomir Rashkov UK

Hadi Alaghehband               Honda Eng.           Canada GWO



2010 Engineering Projects
Undertaken at the University of Bath



ChristineAkrofi

MohammedAlbassam

Supervisor: Dr HA Kim

Supervisor:Prof IA Gursul

Supervisor:

Smart structures using bistable composites

Paul Batten
Control System for the Alleviation of Inlet
Vortices

CFD of Unsteady Separated Flow for Aiding
Wind Turbine Design

This report looks at the use of prismatic structures
for modelling and applies numerical models to
describe the process of bi-stability. Starting with a
simple Euler strut, a series of models are built to
determine if morphing can be achieved. A tilted
cusp catastrophe is found to describe the post-
buckling behaviour of a concept with
imperfections. This has presented the possibility for
morphing which might be beneficial in wing
structures.

Inlet vortices form when a jet engine is operated
near the ground. This causes ingestion of debris and
reduced engine efficiency. Jets of air can be blown
from nozzles attached underneath the engine to
impinge on the foot of the vortex, preventing its
formation. The jets are produced using bleed air
from the compressor stage. This project developed a
control system capable of detecting and alleviating
the vortex whilst reducing the bleed air
requirements.

This project investigates the use of ANSYS CFX
11.0 computational fluid dynamics (CFD) software
for modelling both two-dimensional unsteady
separated flow over square bluff bodies and steady
flow over a wind turbine aerofoil section.Arange of
factors that affect simulation accuracy are
investigated, including mesh density, time-step and
turbulence model. Recommendations are made for
the future development of a three dimensional wind
turbine blade CFD model.

Wing rock of DELTAWings

The free-to-roll dynamics of slender delta wings
received much consideration in the past. Recently,
however, an increased interest into the various
aerodynamic aspects of the less slender delta wings
has arisen. Interestingly, nonslender delta wings
were found to undergo self-induced oscillations
about non-zero mean roll angles. Flow
visualization experiments and numerical
simulations were undertaken and a few suggestions
were made. Nonetheless, more research needs to be
done in order to arrive at a solid theory.

Supervisor: Dr Z Wang

Dr M WilsonMatthew Berry

Tom Blackmore Supervisor:Dr JL Cunningham

Supervisor:

Supervisor:

Supervisor:

Investigation and Optimisation of a Wheel
enclosure for a Record Breaking Human
Powered Vehicle

Flows over oscillating bodies

The Impact of Biodiesel on Aftertreatment
Systems

Gust response of MAVs

The wheel enclosure of a Human Powered Vehicle
was investigated. It was found that there was an
optimum spacing of 6mm between the wheel and
enclosure surface. Comparing a spoked and disc
wheel showed that there was a significant reduction
in power for a disc wheel. Finally the enclosure
wheel opening should be minimised to further
reduce the required power.

A computational investigation into the method of
aquatic locomotion employed by the bluefin tuna
was carried out using the panel method. The
BEM3D boundary element solver library was used
with the Robotuna geometry. The aims of the
project were to investigate the effect of vortical
interactions in the wake of a swimming fish on the
propulsive efficiency, and to evaluate the use of the
panel method and effectiveness of the BEM3D
solver library.

It is generally accepted that biodiesel fuels reduce
engine-out carbon monoxide emissions. Over drive
cycles such as the NEDC, the aftertreatment effects
of lower exhaust temperatures from biodiesel fuels
can mean that the effectiveness of the catalyst is
reduced so cumulative tailpipe emissions are
higher. This project analysed existing data in order
to produce a model which predicts how the tailpipe
emissions of a biodiesel fuelled vehicle change
with respect to data collected for petrodiesel.

This project investigates the dynamic, unsteady
r e s p o n s e o f a m e m b r a n e w i n g t o a
gust,concentrating on its change in attitude and
incidence behaviour; answering the hypothesis:
?By increasing the frequency of the wing motion
(i.e. experiencing a stronger gust), a more
significant lift enhancement will be observed.?
Fluctuations in incidence (representing the gust)
are modelled in wind-tunnel tests by oscillating a
perimeter-reinforced, membrane wing through a set
incidence range while subjected to an air flow.

Hugh Blakemore

Andrew Bradbury

Jamie Bryson

Dr MJ Carley

Dr CD Bannister

Dr Z Wang

Aerospace-Automotive Group
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Surface cooling has many applications, most
noticeably in the electronics industry. This
investigation studied the effect of surface vibration
on heat transfer in forced convection.An oscillatory
actuator was used to oscillate a heated plate between
0 and 100Hz. The heat transfer was assessed using
an energy balance method and the lumped capacity
method. There was no significant effect on heat
transfer though thermal resonance was observed
between 15 and 25Hz.

This project use CFX to model a hydrodynamic
bearing and investigate the thermal distribution.
Mesh strategy, lubricant property, rotational speed
and radial clearance were investigated. This project
shows CFX accuracy is 70% for pressure. Reynolds
Equation was used to validate the CFX result which
shows general agreement given the fluid film is less
than 0.1mm. Viscosity is the primary factor to
determine bearing pressure and thermal behaviour
while Radial Clearance dominates on hottest
lubricant position.

Composite materials have good weight-saving and
in-plane properties, making them a preferred choice
of materials for aircraft designers. However, they
are prone to out-of-plane low velocity impacts
which cause delamination in the sub-laminate. The
aim of this project is to develop semi-analytical
model to investigate the stability of damage
propagation in structures. Simple spring and link
models will be used to investigate strain energy
release rate in the sub-laminate.

Porous media are ubiquitous. Certain porous media
have different flow strength when pressure gradient
is applied in opposite directions. The aim of this
project is to use ANSYS CFX to simulate and
optimise the magnitude of difference in flow
intensity, by changing the geometry within the
porous medium. A difference of about 9 times in
flow strength was achieved and the ability to
improve models proves that biased porous media
are advantageous to future technologies.

Supervisor: Dr SA MacGregor

Supervisor: Dr M Wilson

Supervisor:Dr R Butler

Supervisor:

Heat Transfer from a Vibrating Surface

Thermal effects on hydrodynamic bearings

Stability of damage propagation in structures

Modelling of a flow in an asymmetric periodic
porous medium

Sin-Cho Chan
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Jonathan Cherry
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Wing aerodynamics of a human power aircraft:
Design & Manufacture

Eco-Marathon vehcle development (B)

Noise transmission in the head

An investigation into the aerodynamic
performance of a wing designed for human
powered flight. The wing was computationally
designed with the principal objective of reducing
the pilot power required to maintain steady level
flight. The wing was manufactured using readily
available materials to prove that the design was
adequate. The manufacture methods also proved to
be successful and easily reproducible without
access to specialist equipment.

Aircraft noise reduction is an important global
issue. With ever increasing flights, coupled with
stricter noise regulations predicted for the future,
there is growing pressure on aircraft manufacturers
to make quieter aircraft. The aim of this project was
to investigate the potential noise reduction of
aircraft from the use of novel configurations. A
computational boundary element method was used
to investigate novel engine-over-wing and engine-
over-fuselage configurations. Noise reduction
benefits were observed in both cases.

The University of Bath Shell Eco Marathon Vehicle
is purpose built with the primary goal of
maximising fuel economy. The purpose of the
project was to improve the fuel preparation system
with the aim of increasing the efficiency of the
vehicle. Various injection systems were tested
using high speed camera filming and various other
methods. Ultrasonic atomization using a piezo-
ceramic disc was also studied to enable its use on
the car.

Motorcyclists are exposed to significant levels of
noise, proved to be as much as 104dB(A) at
120km/h attributable to turbulent air flow over the
helmet. Two distinct sound paths exist to the ear,
the air path inside the helmet and structural
transmission through the helmet structure. The aim
of the project is to determine which path dominates.
The relationship between the head and helmet will
be simplified to represent the interaction of these
paths.

Aircraft noise reduction using novel
configurations

Robert Dunn

Matthew Fortune

Mr AJ Green

Dr MJ Carley
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This project is aimed to understand the process of
seed oil production from rapeseed, sunflower and
soybean. A comparative life cycle assessment
(LCA) is conducted to compare the environmental
burdens (cumulative energy demand and
associated impacts) of these productions. Soybean
oil is found out to cause the largest environmental
impact, followed by rapeseed and then sunflower
oil. The process that has the biggest environmental
burden is fertiliser application on the oilseed crops.

Gas turbines are cooled by circulating cold air
through the wheel space between the rotor and
stator; however ingress of hot mainstream gas into
the wheel space can damage the turbine discs. In
this investigation the detrimental effects of ingress
were assessed by calculating the local heat transfer
on the surface of the rotor and stator within the
wheel space of a single stage gas turbine rig at
engine representat ive condit ions using
thermochromic liquid crystals.

This project evaluated the performance of a new
geometry brake disc design which airflow could be
self-induced to provide better heat dissipation.
Experiments were set up to investigate the
performance of the discs in different aspects: with
different blade angles, of varied blade geometries
and under different situations. The experimental
results indicated that cross flow at the suction side
of the brake disc has a significant influence on the
disc performance.

Nowadays, composite material has widely
influenced aircraft design. In this project, a series of
experiments were carried out to optimise damage
tolerance of composite laminates with hybrid
material, contains CFRP and GFRP, which
subjected to normal impacts. The results show
good improvement to resist compressive load.
Additionally, an optimisation study was carried out
into using glass fibre layers at outer surface to
improve the dent visibility for Barely Visible
Impact Damage (BVID).

Supervisor:

Supervisor: Dr GD Lock

Supervisor:

Supervisor:

Bio-energy Production: An environmental Life
Cycle Assessment of the extraction of oil from
seeds

Application of Thermal Imaging to Gas Turbine
Stage

Disc brake cooling system

Optimised damage tolerance of composite
laminates
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Topology optimization has been used extensively in
Engineering for design improvement. In recent
times it has been employed in the field of
Biomechanics, and specifically in bone
remodelling. The purpose of the project was to use
topology optimization to study the bone
remodelling of the trabecular structure of a human
vertebrae. A vertebra was modelled and analyzed in
2D, and topology optimization was used to predict
the way its internal structure varied with loading
conditions.

There has been attempted to determine suitable
values of inter-phase heat transfer coefficient, h for
a stagnant porous media but none of them are
satisfactory from a physical point of view. The
project objective is to determine h using a Fourier
equation for each phase.Assuming a uniform heat is
generated within the fluid phase, periodic
cylindrical, spherical and other complicated
geometries are examined by comparing the
macroscopic equations with detailed microscopic
equations.

Supervisor:

Supervisor:

Supervisor:

Supervisor:Dr M Meo

Bone remodelling using topology optimisation

Modelling of conductive heat transfer in two-
phase media

WingMorphing

Failure investigation of a Rolls-Royce blade

A wind tunnel investigation has been undertaken to
understand the effects of morphing a 50° swept non-
slender delta wing through anhedral and dihedral
configurations. A full pressure analysis was carried
out to gain a better insight on the overall
aerodynamic pressure distribution over the wing.
Flow visualisation was carried out via 2 different
methods, Fluorescent Tufts and Oil Film
Visualisation, giving a better visual understanding
on the flow topology over the morphing wing.

The report investigates the complex problem of
simulated bird strike analysis by creating a
computer simulation using LS-PrePost software. It
focuses on the effect of soft projectile impacts on a
composite blade. While aiming to determine the
differences of various composite model systems
generated using commercially available LS-DYNA
code. The project also investigates delamination of
the composite blade structure and the effectiveness
of LS-DYNA code in determining potential
delamination areas that may arise on impact.

Gian Piero Malfense-Fierro
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Anovel method of flow visualisation using infrared
thermography was developed to map effectiveness
coefficients on the surface and through the
boundary layer of a turbine blade. The study
focused on the interaction between the mainstream
and coolant flow in the region of the leading edge.
The technique clearly demonstrates the known flow
patterns and was found to be comparable but
simpler to implement than other methods used in
film cooling research.

A review of suitable structural health
monitoring methods was carried out.An aluminium
single lap joint bonded with an epoxy adhesive was
monitored with Macro fiber composite transducers.
Guided waves were shown to be sensitive to
damage which caused complete separation of
adherends. Several damage features were chosen
for monitoring. The requirements for a practical
system were outlined. Such a system could be built
into inaccessible areas of a structure for real time
monitoring.

A simple electricity network was
simulated through several interconnected power
producers, power storages and power consumers.
Ideal power plant schedules were generated using
dynamic optimisation. These schedules were
generated from a known power consumption trend
and then projected onto an unknown actual power
consumption. Coping with the unknown actual
power consumption was achieved through multi-
criteria optimisation, load balancing power
storages and proportionately adjusting the power
consumption trend for which the power producers
are optimised.

This project investigated the influence of gust on a
membrane wing. The gust was simulated by
utilising the phenomena know as vortex shedding
from a circular cylinder. The investigation involved
altering the height of the cylinder for a range of
angle of attacks and observing and discussing the
deformations of the wing and the forces acting upon
it. The experiments were performed in an Open Jet
Wind Tunnel.

Infrared Thermography applied to Turbine
Blade Film Cooling

Structural Health Monitoring of Adhesive
Joints

Simulation of Electricity Network: Optimised
power plant Scheduling for Efficient Energy
Production

Membrane Wing

Kok Rong Ng

Clotilde Nove-Josserand

Priyesh Patel

Thomas Ratsakatika

Since the 1973 oil crisis, the industrial sector is the
only sector that has experienced significant drop of
approximately 51% in the final energy demand.
This was in spite of an increase in industrial output,
measured in real terms of gross value added,
resulting in reduction in energy intensity. The
project would study the impact of UK government
(R, D & D) on industrial energy efficiency from
1970 to 2008.

Understanding the mechanics involved in fish
locomotion is of great interest for the design of
aquatic robot propulsion mechanisms. This project
investigated the hydrodynamics involved around a
fishlike form in laminar flow conditions. An
adequate model was designed and suitable devices
were chosen for measuring both pressure
distribution and drag forces. Finally, a flexible
fishlike form was designed along with a building
method, which could be used for a similar study on
a flexible fishform.

The demand for lift augmentation for Micro Air
Vehicles is ever increasing, and is the reason for
this investigation. By considering Acoustics and a
Tripping Device in the form of a Leading Edge
Wire; an attempt was made to control the laminar
flow and inhibit self induced roll oscillations.
Furthermore flow visualization techniques were
used to obtain a better understanding of the flow
field around a NACA0012 airfoil shaped wing with
round leading edges.

This project covers the modelling and simulation of
an aircraft fuel system test rig. The primary aim was
to model the effects of cavitation downstream of a
ball valve and verify the results using experimental
data. However, this project has gone on further to
investigate the effects of cavitation in a new rig
configuration, not previously studied. In addition, a
two transducer method for measuring unsteady
flow has been implemented and validated.

Supervisor: Prof GP Hammond

Supervisor: Dr LD Chambers; Dr W Megill

Supervisor: Prof I Gursul

Supervisor: Dr D. N. Johnston

The Impact of UK Government Industrial
Energy Efficiency R D & D Programmes

HydrodynamicsAround a Fishlike Form

Flow control with acoustic forcing

Real-Time Measurement of Unsteady Flow
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Bath University Man Powered Flight: Noctule -
Design and Integration of Main Wing Spar

Solar Cooking in Kenya and a Thermodynamic
Analysis of the CooKit

Technology Assessment of Coal-fired Power
Generation Systems with carbon dioxide
capture and storage

A Technology Assessment of Two Tidal Power
Barrage SchemesAcross the Severn Estuary

A project for the design, procurement and
integration of the main wing spar for Bath
University’s human powered aircraft. Initial
calculations are performed to select a suitable
material and predict flight behaviour. The
manufacturing process is detailed for all sections of
the main wing – including rib construction and
skinning procedure. Transportation joints are
manufactured and a method devised to integrate the
wing to the craft’s space-frame. A method of
structural testing is also proposed.

In the developing world, clean cookers are required
to prevent health problems caused by indoor air
pollution. Fuel wood supplies are also running low.
Existing solutions were analysed and performance
of the CooKit was determined with water heating
tests. The power and efficiency were compared to
that of a traditional three stone fire. An original
concept using locally made PV panels was
suggested as an alternative option for overcast days.

Carbon Capture and Storage (CCS) is the process of
sequestering CO2 emitted during combustion of
fossil fuels and storing it, most commonly in
geological formations such as depleted oil and gas
fields. In this project the various available
technologies for CCS in coal-fired power stations
are discussed and analysed in terms of their energy,
CO2 emissions and economics. CCS will play a
leading role in helping the UK achieve its CO2
reduction target by 2050.

This project investigates the financial and
environmental attributes of a tidal power barrage
scheme across the Severn Estuary. Two separate
schemes have been investigated – the Cardiff-
Weston Barrage and the Shoots Barrage.

Kian Tan

Jack Tommony

Andrew Tuck

Jack Walker
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In transition towards a low
carbon economy to 2050, various technologies will
be utilised. It is necessary to have good predictions
of operating efficiencies associated with a range of
generating plants. The focus will be on large
centralised power plants that dominate current UK
electricity supply, as it will play a role in the life-
cycle energy consumption and resulting carbon
emissions. This study will estimate the operating
efficiency of such plants over the period 1990-
2050.

By utilising extensive literature reviewing, trends
and variations in biodiesels from a number of
different feedstocks were identified and analysed in
terms of fatty acid profile. Feedstocks that created
fuels with consistent properties were identified
along with fatty acids with favourable
characteristics. Subsequent engine testing was
conducted in order to evaluate potential changes to
engine EGR rates, fuel rail pressure and injection
timings as a strategy to allow for differences in
biodiesel fuel.

The Biofuels industry in the UK is currently in its
infancy and the government are trying to expand it.
Developing a new industry is a risky prospect with
the potential for political, economic and
technological problems to occur. This project
identifies some of these risks and uses the expertise
and knowledge of stakeholders in the industry to
evaluate which pose the greatest threat.

Decentralised, small-scale CHP could be part of the
solution to two of the key issues facing us today;
climate change and fuel security. An analysis of the
district of Bradford on Avon identified a significant
resource of woody biomass that could be used to
fuel this technology. LCA techniques were adopted
to determine the environmental impact of such an
application. When compared with conventional
energy provision systems, biomass fuelled CHP
demonstrated a superior environmental
performance.

Operating Efficiency of Electricity Generation
Plant: 1990 to 2050

Combustion with Biodiesel

Onl ine Risk Assessment of Biofuels
Development in the UK

The environmental impact of providing heat and
power to rural areas using woody biomass
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The flow around and within the nasal region of
golden hammerhead sharks was investigated using a
water tunnel and a filament dye stream to provide
flow visualisation results for analysis. These results
have provided a good insight into the functionality
of hammerhead shark’s nostrils and how they
“smell”.This knowledge was then applied to
possible uses within the biomimetic micro
underwater vehicle field.

Temperature measurements were taken from a
heated block being cooled in a wind tunnel and two
methods were used to determine the heat transfer
coefficient. The results obtained from each method
were comparable in both magnitude and range. An
effective method was developed for accurately
comparing the heat transfer properties of different
tests. Simple tests and theoretical analysis were
performed to account for the losses in conduction
and radiation.

This project studied improvements to the fuel
consumption of the Team Green Eco-marathon car.
Team Green holds the British mileage marathon
record and data was collected from the car and a
Ricardo Wave simulation was constructed. Pipe
lengths and valves timing were varied and the
effects observed. Shortening both inlet and exhaust
lengths reduced fuel consumption. This trend was
supported by engine testing.

Increased use of composites in the aerospace
industry has emphasised the need for better
understanding of Barely Visible Impact Damage
(BVID). This study presents an investigation into
the mixed-mode buckling of impact damaged
composite plates and the effect of free-edge impacts
on the compressive static strength of composite
stiffeners. Experiments concerning mixed-mode
buckling highlighted modifications needed in the
current analysis model and studies on stiffeners
found a specimen offering a 5% improvement on
previous stiffeners.

Supervisor: Dr Z Wang

Supervisor: Dr SA MacGregor

Supervisor:Mr AJ Green
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Flow control of biomimetic underwater micro
vehicle

A Comparison between the Lumped Heat
Capacitance Method and a Steady State Energy
Balance for Measuring Heat Transfer
Coefficients in a Wind Tunnel

Improvement of the Team Green Eco-Marathon
Vehicle using Ricardo WAVE

Buckling of Impact Damaged Free Edge
Composite Plates and Stiffeners
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This project considers the effects of ingress of hot
mainstream gas flow in a jet engine into the wheel-
space between a rotor and stator within the turbine,
and the use of a seal and sealant flow to prevent this.
By experimentation a minimum seal flow based
upon dimensionless parameters required to prevent
ingress at different engine conditions was
discovered. A gas multiplexer was also designed to
also help in the testing.

Locating high value information is an ever more
restrictive factor in the engineering design process
as the quantity of information increases. This
project aims to build upon research carried out
under an EPSRC Project. A robust strategy for the
systematic valuation of engineering documents is
proposed. The realities of the feasible
implementation of such a tool within an
engineering organisation is then explored and
discussed.

There is a well recognised need for alternative
manufacturing processes for it production of
electronic devices. This project concerns itself with
the manufacturing techniques used for production
of the outer casing of the mobile electronic devices
by evaluating the current methods and introducing
a new technique that uses CNC milling technology
to machine the casings from a single block of
aluminium and test its practicality through
comparative testing.

The project is based on the free fall of a product
using a vertical form fill and seal machine. The
product which is dropped from a sufficient height
tends to get stuck in the seal of the package. In order
to identify the pattern of free fall, the product was
filmed and relevant graphs plotted and compared to
the theoretical model of parabolic motion. Major
conclusion drawn was the variation due to
aerodynamic drag.

Gas Turbine Stage Measurements

Establishing the Value of Engineering
Information

Novel Manufacturing Techniques for Mobile
Device Casings

Free fall of product

D e s i g n , M a n u f a c t u r i n g
and Materials Group
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The aim of the project was to
design a method of additive manufacturing that can
be incorporated into a parallel kinematic machine A
technology evaluation was undertaken and a system
designed. At the same time, an existing additive
manufacturing extrusion head was manufactured
for testing and a system for incorporating the head
into the parallel kinematic machine analysed.

Based on the current state of knowledge on the
rotor-to-stator contact phenomenon in turbine
engines the finite element methodology was used to
implement a general contact scenario capable of
analysing the underlying physical mechanisms.
Finally different input factors were altered
according to a defined analysis table to evaluate
their impact on the reproducibility of engine
blade/shroud contact.

In the twentieth century, mouthguards progressed
from a disposable curiosity used by a few boxers to a
highly sophisticated device used by athletes in many
physical activities and mandated in some sports.
They protect athletes from mandibular bone
fractures, lacerations to the soft tissue and fractures
to teeth. This study will investigate all the aspects
that affect the design and manufacture of
mouthguards.

A 3D Scanner was used to scan the author shin then
a surface was created and edited in Delcam
PowerSHAPE (CAD)and exported to PowerMILL
(CAM). The shin guard layers were manufactured
using a 3 axis vertical milling machine and involved
cryogenics. The final product proved ergonomically
proficient and only failed one British Standards test
due to teething problems that could easily be
resolved; such as aggressive tool pathing. The total
methodology proved effective and could be further
investigated for mass personaliseation potential.

Supervisor:Prof ST Newman

Supervisor:Dr. Michele Meo
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Design of an Additive Manufacturing Parallel
Kinematic Machine

.

Modelling engine blade tip/shroud rubs

Investigative Study on the Design and
Manufacture of Personalised Mouthguards

Introducing a New Approach for the Design and
Manufacture of Personalised Shin Guards for
Football
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A wide variety of products require interaction
between a device and a human hand. Many of these
interactions involve gripping an object so it is vital
that designs are ergonomic and do not require hand
postures which could lead to repetitive strain
injuries. The purpose of this project was to
investigate the possibility of creating constraint-
based models of a hand to simulate a gripping
action with different shaped objects by following a
set of rules.

3D mechanism was important as it was widely used
in engineering field. Changing Colour Ball, which
has an interesting 3D mechanism, was chosen to
achieve the aim to understand the process of 3D
mechanism modelling and simulation using Solid
Modeller and Constraint Modeller. The simulation
of the ball was partially success in Solid Edge and
simulation of the mechanism was successful in
Constraint Modeller. Simple experiments showed
the possibility of reconfiguration of the ball.

The aim of this project is to investigate the nature of
creativity in a highly constrained design project and
the impact of the use of creativity tools such as such
as brainstorming and TRIZ. A design of non-drip
metal lid for glass bottle was selected and two sets
of design concepts were produced, with and
without using creativity tools. Each modification
and concept was coded and compared to reach the
conclusion.

Information and knowledge management has
become critical to maintaining competiveness in
information rich environments such as the
manufacturing, management and servicing of large
products including buildings, ships and aeroplanes.
The context of this project concerns the UK
Inservice Department of Airbus SAS for which a
prototype document search facility was created.
This search facility reduces the knowledge
requirement, improves search accuracy and
efficiency and also provides a framework for
complete automation of the document lifecycle.

Understanding and modelling rules for human
gripping

Changing Colour Ball:AMechanical Linkage

Creative responses inhighly constrained design
tasks

Supporting Inservice Operations
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The aim of this project was to develop a new
stringbed deflection measurement method which
would improve the existing, proven means.
Through the seven experimental phases carried out,
the new method was validated and further work was
undertaken to quantify the influence of impact
location on the stringbed vibrations, at the head
centre. Analytical work was also carried out,
alongside the testing, to develop a model to
simulate the stringbed vibrations upon impact.

Open source hardware business is a field that has
only recently emerged. The primary objective of
this study was to consider RepRap; an open source,
self replicating, rapid prototyper, as a product in the
open market and estimate its behaviour. Ultimately,
the aim of the research was to determine whether
the private manufacture and distribution of RepRap
was a viable business proposition. The literature
survey and subsequent model processing suggest
that this is indeed feasible.

With energy costs increasing alongside growing
pressure for organ isa t ions to opera te
environmentally responsibly, the need for tools that
can offer reduced utilities bills and improved
operational efficiency has never been greater.
Although several methodologies already exist,
many of these are not accessible to SMEs, due to
their relative lack of capital and expertise. This
project provides a flexible and dynamic tool and
methodology for SMEs within the food processing
sector to optimise their resource utilisation.

This project aimed to investigate the links between
individual des igner ’s performances in
brainstorming sessions with Belbin’s team tole role
theory. The research method used in this project
was to carry out design experiments which
involving were participated by 15 participants. The
design experiments required the designers to design
an energy efficient and user friendly domestic
refrigerator. Then tTheir performances were
recorded and later analysed.

Supervisor:Mr R Valentine
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Tennis Racket String Measurement

The RepRap Factory

A methodology for analysing the energy and
resource utilisation of high speed production
systems

Linking Belbin's profiles to the effectiveness of
individual designers in team brainstorming
sessions
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A study was conducted at Patheon UK Ltd, a
contract pharmaceutical manufacturer, to assess
their reliability. A line was selected where data
recording was the auditing techniques. The results
showed that the cause of downtime was where the
material interacts with the machine. This prompted
an investigation which found that set-up procedures
and material storage conditions were insufficient.
Improvements have been recommended for these.
The reliability factors are method, machine,
material, and man power.

This project is a feasibility study, involving the
performance of coatings, which are applied to the
components of industrial centrifugal pumps for the
prevention of corrosion and was suggested by Apex
Pumps Ltd of Bristol. The project involved the
development of an accelerated corrosion testing
method/procedure, customised test rig design and
qualitative comparisons between specified
coatings, including metallographic analysis to
conclude on the feasibility of replacing the current
coating with a specified alternative.

The consumer driven lifestyle of the 21st century is
making flexibility in the manufacturing sector a
more desirable attribute. This project has developed
a model to enable companies to evaluate the
financial implications, on an opportunity cost basis,
of future production decisions, including reducing
changeover times and rescheduling their production
patterns. This enables companies to undertake a
cost-benefit analysis of putting into place the
strategies necessary to increase their flexibility.

Current transport trends reflect high levels of car
use with low occupancy rates leading to congestion
of roads and unnecessary high levels of pollution.
This report outlines an investigation begun to assess
the potential for demand responsive transportation
technology to be used for mass public urban
transport. Such a system offers gains in fuel
efficiency and a reduction in city congestion. The
report details the process of journey data gathering
and initial feasibility analysis.

Supervisor: Dr LB Newnes, Dr Jason Matthews
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Reliability Study of the Manufacturing
Equipment at Patheon UK Ltd

The testing of thin film anti-corrosive coatings.

A model to determine the financial relationship
between changeover, scheduling and planning.

Demand responsive transportation
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The environmental performance of machine
systems is a previously unexplored area. This
investigation uses a partial life cycle assessment to
study the embodied energy and carbon associated
with the manufacturing and assembly stages of a
Smurfit Kappa packaging machine. The total
embodied energy and carbon of the machine is
calculated and areas of poor environmental
performance identified. Design suggestions are also
made that could reduce the environmental impact of
the machine by over 10%.

I

The project looked into whether it was possible to
identify aspects of a project known as ‘crunch
points’ from a numerical and textual analysis of
email content. It was also considered whether, if
successful, such a system could be implemented
computationally in order to automatically analyse
email traffic and indicate the occurrence of a
‘crunch point’. Finally it was discussed whether
such a system would be useful and if so, to whom
would it be most advantageous.

This is an investigation into the transverse
movement of tennis string when impacted with a
tennis ball. Both Dynamics tests, involving balls
being fired at the racket, and static tests involving
detailed experiments into how the strings behave,
were conducted and analysed. The results showed
that increasing incident angle ans spin does result in
a higher value of transverse string movement
however further tests involving a greater range of
angles and ball speeds is needed to fully prove this
statement.

Increased use of availability contracts has lead to
many industries becoming more interested in
lifecycle cost estimation. The aim of this project was
to develop a method of predicting the in service cost
of electronic avionic equipment within the defence
sector. Based on historic data gathered from BAE
Systems, a number of parametric cost estimating
relationships were found. These relationships were
then combined to produce a proof of concept model.
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Energy and carbon audit and design
improvement of machine systems

dentification of project events from email
content

ennis Racket Testing

Costing for Avionic Through Life Availability
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Inspired by Microsoft’s MyLifeInBits project,
MyLifeInEngineeringBits studies the optimisation
of information capture technologies for design
engineers and researchers. Using a series of three
week-long design tasks to test a number of off-the-
shelf technologies, every possible piece of
information was recorded and analysed in detail. A
process was then created to guide researchers to
efficiently identify the optimum technology for
gathering information to answer their particular
research question.

This research aimed to understand the current state
of personal information management (PIM) in the
engineering world. Engineers from different
companies, backgrounds and product life cycle
stages were surveyed, revealing an in-depth picture
of their PIM practice. The main contributions of
this research are fundamental knowledge of how
engineers manage their information, and a core set
of recommendations that address the issues they
face regarding their current PIM practice.

Due to the appearance of rising levels of Hospital
Acquired Infections (such as MRSA) the need for
an alcohol rub disinfectant dispenser has been
raised which will maximize the fluid coverage on
the hands. A technical design process has been
undertaken to develop, model and optimise a fluid
delivery system using spraying nozzles for such a
disinfector. As well as this, an embodiment of a
prototype enclosure for such a system has also been
developed.

The study investigates the applicability of
Knowledge-Based Engineering (KBE) in the
automation of the modelling of automotive power
train assemblies, within a parametric associative
Computer-Aided Design (CAD) system. The study
found that KBE could be implemented within the
design process of a valve train assembly and offered
time and resource requirement reduction. The study
discusses the benefits and issues surrounding the
implementation and utilization of KBE within the
automotive industry.

Su pervisor:Prof SJ Culley

Supervisor:Dr BJ Hicks

Supervisor:Dr BJ Hicks
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MyLifeInEngineeringBits

Investigating the personal information world of
the engineer

Modelling and Optimisation of a Fluid Delivery
System for a Hand Disinfector

The use of knowledge-based engineering (KBE)
in automotive power train design
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The project will seek to design and build a prototype
for the collection and feed processes of tablets
during the repetitive roller spray coating of tablets
which must interface with a unique available
system. A solution was reached by utilising
pneumatic air and blowing tablets within a funnel
guide tube to deliver them into a hopper. Tests have
shown increase in reliability in the system compared
to the old one.

The investigation looked at the feasibility of the
design and manufacture of a composite driveshaft
suitable for Formula Student. Finite element models
were used to represent the performance under a
maximum torque loading. A concept shaft was
designed and manufactured to be fitted to the 2009
car with detailed design of metal inserts, the
attachment method, and the carbon fibre layup. The
results will be used to manufacture components for
the 2010 car.

Placing a restrictor within the intake system of a race
engine limits the power and torque produced.
Motorbike engines generally have lots of valve
overlap in order to benefit from exhaust scavenging
at high engine speeds. However it has a negative
effect at lower speeds and is highlighted with a
restrictor in the intake. Reducing the overlap of the
camshafts and tuning the exhaust system can
increase torque and power, particularly at low
engine speeds.

A Formula Student race car has many setup
parameters that can be adjusted to improve many
aspects of vehicle performance. The design of
experiment method has been used to identify the
effects of different setup parameters on different
performance indicators and to determine the
interdependence of inputs. Minitab has been used to
determine the optimum setup for the vehicle and the
results were verified with further track testing.

Supervisor:Dr J Vogwell
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Automated Handling of Pharmaceutical Tablets
during Coating

Carbon fibre driveshafts

Optimisation of Camshafts and Exhaust system
for use in Formula Student Competition

Car set up optimisation using Design of
Experiments

Formula Student

Xiaoshi Chen

Graham Davis

Tanmay Dube

James Gopsill

This project looked into the aerodynamics, of the
Formula Student race car. A prototype undertray
was manufactured for the car and track tests were
carried out to investigate its aerodynamic
performance. A fully detailed bodywork CAD
model was designed for the new car and its material
was investigated. Experiments and tests to different
composite materials and sandwich structures were
carried out to find the optimum solution for the
bodywork manufacturing.

The 2010 Team Bath Racing chassis is significantly
lighter than previous designs, however this has
come about at a slight sacrifice in terms of torsional
stiffness. Using Finite Element Analysis and
physical testing, composite materials are studied in
use as structural carbon fibre skins, impact
attenuator and composite frame members. The
objective is to increase the stiffness to weight ratio
of the chassis, with the most viable options being
manufactured and installed on the car.

This project was aimed at creating a prototype 13”
carbon fibre reinforced polymer (CFRP) wheel to
replace the existing aluminium wheels used on the
formula student race car to reduce both unsprung
mass and rotational inertia of the outboard
components. The optimum design was chosen
through finite element modelling and a prototype
wheel manufactured for testing. Experimental
testing showed that the CFRPwheel was 21% stiffer
and nearly 30% lighter than the benchmark
aluminium wheel.

'Ground effect is something for nothing' (Colin
Chapman) A comprehensive study has taken place
to understand the possible benefits that could be
brought to the Team Bath Racing 2010 car with the
introduction of a diffuser, which is an aerodynamic
device that utilises the ground effect to produce
downforce, aiding a vehicles performance. The
project consists of CFD analysis for optmisation,
real-world testing for validation and vehicle
modelling to ascertain performance to points return
in the competition.

Supervisor:Dr GW Owen
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Bodywork design and manufacture

TheAugmentation of a Formula Student Chassis
with Composite Components

D e s i g n a n d m a n u f a c t u re o f c a r b o n
fibre/magnesium wheels for FS car

Bodywork Aerodynamics Using CFD:
PerformanceAnalysis of a Diffuser on a Formula
Student Car
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The aim of this project was to calibrate the ECU’s
knock strategy to improve the performance of the
Honda CBR600RR.Acylinder pressure system was
used to analyse the pressure fluctuations associated
with detonation, and the frequency of the
fluctuations was compared to the response of the
standard knock sensor. FFTs were used to ascertain
the fundamental knock frequencies, and the ECU
strategy was calibrated using the obtained data.

Adjustable Ackermann and four-wheel steering
systems have long been seen as possible
developments in improving the handling of a
Formula Student vehicle. This project was aimed at
understanding and investigating the dynamic
effects of such systems during steady state and
transient handling. A model was developed and
analysed using Automatic Dynamic Analysis of
Mechanical Systems package. An adjustable
Ackermann system with reverse-Ackermann was
then manufactured and road tested on a Formula
Student vehicle.

The aim of the project was to develop a composite
structure at the rear of a formula student car known
as the 'back-plate' to replace the current aluminium
alloy design. This was achieved through physical
testing and validation using FEA techniques. A
prototype CFRP sandwich structure 'back-plate'
was then developed in unison with a tradition
aluminium 'back-plate'. To determine if there was a
sufficient benefit, a stiffness to weight to cost
evaluation was carried out

Race car braking systems are designed to operate in
a specific range of temperature. The braking system
will not reach its optimum performance if the
working temperature is too low. However,
overheating the brake will lead to excessive pad
wear and shorten the life of the brake pads. The aim
of this project was to carry out thermal analysis of
the TBR 09 formula student car braking system.

Supervisor:Dr CJ Brace

Supervisor:Dr GW Owen

Supervisor:Mr Andy Green
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Knock Investigation on the Formula Student
Engine

Effects ofAckermann & Four Wheel Steering on
a FSAE Vehicle

Design and Manufacture of a Composite Chassis
Structure to Integrate Components at the Rear
End of a Formula Student Car

Modelling and experimental study of FS car
braking system

Sean Morris

Andrew Parker

Robert Sciacaluga

Sam Skipper

O

This project investigated the upright options for the
Formula Student team with particular focus on
designing and manufacturing fabricated uprights.
The project also looked into cast and CNC
machined options and also into using titanium and
magnesium as an alternative to steel and
aluminium. The aim was to reach a conclusion
based on all aspects of the Formula Student
competition and as such the designs were judged on
cost, weight, stiffness and ease of manufacture.

During this project I looked at the air flow through
the Formula Student intake system, Honda
CBR600RR cylinder head and the exhaust system.
A1-D simulation of the HONDACR600RR engine
was modelled in WAVE. An exhuast system was
designed and conclusions were made about the
possibility of modifying the CBR600RR intake
ports and the design of the intake system to
optimize the mass air flow and performance of the
engine.

The basis of this project was to use experimental
testing methods in order to research the handling
characteristics of a Formula Student Car. Studies
involving tyre performance and optimisation were
completed alongside vehicle track testing where
key parameters were monitored. Particular
attention was paid to the process of transient
cornering and load generation in order to gain
further understanding of where performance
improvements could be achieved.

Vehicle set-up optimisation is often the most
important tool for enhancing performance. This
project examines how damper tuning and roll
stiffness alterations affect a vehicle's steady-state
and transient handling response. Furthermore, it
deals with the detailed design methods of
suspension actuation for a Formula Student car. An
Anti-Roll Bar has been designed and manufactured
as part of the investigation and tested on last year's
version of the Team Bath Racing car.

Supervisor:Mr AJ Green

Supervisor:Dr K Robinson

Supervisor:Dr GW Owen

Supervisor:Dr GW Owen

ptimising Upright Design by Utilising
Advanced Materials and Manufacturing
Techniques

An Investigation into the Breathing
Performance of the Cylinder Head, Air Intake
and Exhaust System for a Formula Student Car

Investigating the Cornering Characteristics of a
Formula Student Car

Advanced Inboard Suspension Design and
Tuning Methods
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This project covers the installation of an
aftermarket engine control unit for use in a Formula
Student car. This years team has chosen to run a
Honda CBR600 engine with a Pectel SQ6 ECU.
The test facility used had to undergo a major
remodel before the fuelling and ignition maps could
be optimised. The power and torque curves showed
that the addition of custom camshafts provided
more power and torque in the mid range.

The aim of this project was to perform the transient
calibration task on a Honda CBR600RR engine to
be installed in the TBR10 Formula Student car.
Good air/fuel ratio control of the combustion
mixture during rapid throttle transients is essential
to maximise engine performance and ensure good
drivability characteristics. The causes that lead to
the transient air/fuel ratio control problem are
outlined and the calibration decisions that have to be
taken to eliminate the transient air/fuel ratio
deviations are identified.

Supervisor:Dr CJ Brace

Supervisor:Dr CJ Brace
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Installation of a new ECU and engine mapping

Transient Calibration of an Engine for Use in a
Formula Student Car

Special Design

Peter Best

Richard Clarke

This project takes the initial problem of collecting
golf balls en masse from the bottom of ponds and
takes it through three stages of development to meet
a research based specification. Through this, a fully
detailed theoretical model for a remote controlled,
suction based device was produced with initial
prototypes. Although successful, testing of initial
prototypes highlighted the importance of
developing the prototypes further before a full
production model could be developed.

There exists a market need for a system to stabilise
motorcycles when stationary and travelling at low
speeds. The primary target audience for this product
are paraplegic riders who, due to their disabilities,
are unable to use their lower body to stabilise
themselves whilst riding. This project has been
undertaken to design and build a suitable device,
incorporating speed controlled stabilisation
supports on both sides of the motorcycle.

Mr RM Valentine

Dr JL Cunningham and Dr J Darling

Golf Ball Retrieval Device

Automatic Motorcycle Stabilisers

James Coop

Nicholas Dupre

Adam Hicks

Matt Hyland

Specialist Design Project that involves the
development of a retro fit Electric Bike Kit branded
Huski. The project includes initial market research
and needs of the user, a variety of preliminary
design concepts, the development of a full working
prototype that is usable in two configurations, and
the ongoing development of a proposed production
model. Insights into the product’s potential market
and its potential for investment are also provided.

There is a market for an unobtrusive energy
scavenging device that allows users to recharge
their electronic devices in an outdoor environment.
A Human Motion Analysis and Technology Audit
identified the potential for a walking stick
generator. The optimized compression-driven
generator was found to provide a 5V 35mA output.
This was expected to store 0.11Wh to a Li-ion
mobile phone battery in an hour; enough energy to
make a 5 minute phone call.

Aluminium dive tanks transfer from negative to
positive buoyancy over the course of a dive, thus
causing the diver complications with both their
balance and buoyancy. In response to this problem
an auxiliary device; the “Buoyancy Buddy” has
been designed which attaches to the tank to ensure
in maintains a neutral buoyancy at all points during
the dive thus increasing dive safety and leaving the
diver feeling weightless when underwater.

Dr BJ Hicks

Mr G Outram

Dr J Matthews

Dr SA MacGregor

Power assisted bicycle

Human powered charging device

Scuba divers balancing device

Foldable childs cas seat
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Law requires parents to use the appropriate child's
restraint in their cars. However, there are many
instances when going on vacation involves
different modes of transport. Parents must decide
whether to take their own, usually bulky and heavy,
child seat with them. Such journeys render current
car seat designs impractical. The aim of this project
was to design and prototype a portable, collapsible
child’s seat for use with multiple modes of
transport while on vacation.
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The project aim is to create a noticeboard that can
operate without any accessory. The idea is to have a
noticeboard where paper and other object can be
attached on its surface without the need of pins,
whiteboard magnets, stapler or other holding
accessories. The project activities include concepts
generation, user research, design development,
costing, manufacturing and prototyping.

The product is a foldable moped style personal
mobility device that folds quickly into a portable,
cabin sized trolley case. Commuters who change
between bus and train and whom require to get to
their destination faster would be propelled using a
direct drive hub motor , which produces adequate
continuous torque to climb steep hills. A controlled
descent downhill is achieved by an electronic brake
that regenerates energy and a mechanical friction
brake.

No matter what engineering difficulties we face,
there is a high chance that nature has already faced
and overcome them through millions of years of
evolution. This project attempts to build a test rig
that emulates the flapping stroke of puffins
swimming, including the asymmetry between the
down stroke and the up, in order to characterise the
motion and see how it can be implemented in the
next generation of Underwater

Uniroyal’s rain tyre has long held the logo of an
umbrella. To celebrate its 40th anniversary,
Uniroyal set the brief to design a hi-tech
promotional umbrella that reflected the tyre’s
attributes, and tackled some current user
annoyances. An inflatable canopy, with an air pump
forming the umbrella shaft and handle was proposed
to meet this brief. Due to time constraints, final work
is still required to optimise the solution proposed.

Mr G Jones

Prof CA McMahon

Dr WM Megill

Dr EA Dekoninck

FreeAccessory Noticeboard

Portable aid for pedestrian hill climbing

Puffin Inspired robot submersible

Hi-Tech Promotional Umbrella
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Autonomous
Vehicles (UAVs).
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A staircase that can also be quickly changed into a
ramp and which can have the stair or ramp angle
changed. As well as incorporating instrumented
handrails, it offers the opportunity to evaluate
recovery rates of knee and hip replacement
patients.

Gas foil bearing (GFB) had found uses in various
turbo machinery applications for decades. The
performance of GFBs is largely dependent on
deflection of its foil structure and associated
change in film thickness and pressure. This study
attempts to provide a theoretical model for
deflection of GFBs using bending moment and
considering a 1D foil structure. The model is then
analytically expressed using matrices, making
room for adjustment of any dimensions and
materials properties.

Small gas turbine-generator combinations are used
for various local power generation applications.
The performance of these turbines can be improved
by increasing the operating speed. A composite
rotor design has the potential to increase the
operating speed by raising the fundamental
frequency of the rotor. Finite element analysis is
used to compare composite designs with
conventional steel designs to quantify the possible
gains available.

Replacement of wrist joints as a treatment for
arthritis has proven extremely challenging. A wrist
prosthesis simulator has been developed to test
designs prior to in vivo use, but no dynamic control
model currently exists. To this end, a dynamic
model has been created to describe prostheses in a
manner that allows for adaptation to different sizes
and types. This has been incorporated into a
Simulink program with the results being visualised
using CAD software.

Prof AW Miles

Dr PS Keogh

Dr PS Keogh

Dr R F Ngwompo

Device for hip and knee assesment

An Alternative Model for Deflection of Gas Foil
Bearing

FEAof Novel Composite Rotor Design

Generic Model For Wrist Joint Simulators
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Machine Systems Group
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A two-dimensional inverse dynamics model of a
two-degree-of-freedom section of the mobile robot
arm ‘Neuronics Katana 450’ was created in
Simulink, using Dysim to create the Lagrangian
equations of motion, in order to simulate and
optimise joint trajectories. Each trajectory was an
eighth-order polynomial with two free variables
that were altered by a Matlab iterative optimisation
algorithm to minimise the torque acting upon the
joints and consequently the energy used by the
robot.

The
investigation aimed to take two applications of
Duffing's equation and combine them into an
experimental test rig. Once this was achieved
investigat ion was commenced into the
characteristics attributed to Duffing's equation to
see if they were still present. As well as this, an
analytical model of the rig was established in
Matlab Simulink in order to further validate the
results.

An unusual pressure dip was observed on a
performance curve for a pilot operated relief valve.
Repeating the performance test on an identical
valve did not show the same results; component
tolerances were thought to be responsible. The
valve modelling was completed in two stages;
steady state CFD simulations followed by a
dynamic analysis. Jet angle and discharge
coefficient were found to be critical to the valves
performance and tolerances which affected these
were identified.

Legged robots exhibit a variety of advantages over
wheeled vehicles, most notably their adaptability
over uneven terrain. Controlling a robot leg is a
complex problem, and this project aims to develop a
leg model based upon the IIT HyQ specifications
suitable for gait control analysis. The model,
contained within a single Simulink subsystem,
exhibits three degrees of freedom and contains
complete sub-models of the leg’s hydraulic,
mechanical and electrical components.

Dr MN Sahinkaya

Dr DN Johnston

Dr DN Johnston

Prof AR Plummer

Trajectory Optimisation of a Mobile Robot

Non-linear Vibration Demonstrator

CFD Modelling of a Pressure Relief Cartridge
Valve

Modelling of a Hydraulically Actuated Robot
Leg
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Hydraulic silencers

Quantifying the performance of the second
generation human powered submarine - What
went wrong?

Comparison of Technologies for Hybrid Vehicle
Powertrains

The motivation for this investigation was the
second generation human powered submarines
poor performance at the 10th International
Submarine Race in June 2009. The Sulis was
designed by the final year students of 2008/2009
with the intention of beating the SeaBombs
performance in 2007. The objectives of this
investigation were to understand and document
what went wrong with the Sulis as well as collecting
data about the drag coefficient of the hull and
finding the bollard thrust produced. The drag
coefficients of both submarines were very similar
with the SeaBombs being slightly higher as
expected due to the dome on the top. Drag
coefficients were found at approximately 0.5m/s
and 1.0m/s though the values attained differed for
these speeds, it is hypothesised that the reason for
this is that the submarines are in the transition
region of laminar to turbulent flow. The power
output from the pilot was seen to peak at a sustained
450W and an instantaneous 900W. At sustained
power of above 200W, the thrust produced was seen
to fall possibly indicating that the foils were stalling
which explains the poor performance noticed at the
ISR and during the gadget show filming. Several
recommendations have been made for the reasons
why the Sulis wasn’t successful, these mistakes
have been highlighted and recommendations made
for successful future submarines.

Hybrids are a practical solution in trying to reduce
fuel consumption in vehicles. There are four major
types of hybrid powertrains viable for today's
vehicles: battery, flywheel, hydraulic, and
ultracapacitor. The task of this project was to create
a simulation for each of these hybrid types, and
compare them on known drive cycles in an effort to
determine the most suitable type of hybrid
propulsion for the numerous vehicle classes tested.
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In order to develop quieter hydraulic systems with
less fluid-borne noise and for establishing the test
method standard for their attenuation performance,
investigation are carried out on two hydraulic
silencers. In the project, the performance of an
expansion chamber and a double-chamber silencer
are represented both experimentally and
theoretically.
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Conducted for the Force Protection and
Physical Security department at QinetiQ to inform
the design of a future roller platform, the purpose of
the project was to model the motion of a cargo
container during loading into a vehicle using a
specialised roller platform. Container motion was
modelled using the Simulink package and trends
between roller design and vertical acceleration were
identified. This allowed formulation of
recommendations for a future design with
minimised vibration levels.

This project looks at the development of a high level
and accurate bond graph model of the different
systems which compose an aircraft. The
interactions and connections between those systems
and between their subsystems have been precisely
outlined to draw an accurate picture of this complex
machine. This work is meant to become the broad
and deep foundation from which further and more
accurate modeling will be undertaken.

The aim of this study was to determine the oil film
pressure and the force loading in a real
hydrodynamic journal bearing under realistic
operating conditions and to compare the above
performances with a bearing for which the surface is
being distorted. The study focused on plain
bearings. Mathematical models of equations,
pressure curve simulations and force calculations
were carried out in order to understand its
relationship with other operating parameters.

This project is an investigation into the flow of air
through a dual slat damper within a wave energy
converter using CFD. The damper is used to throttle
the flow entering a Wells turbine which was situated
within a duct originating from an oscillating water
column. The flow from the damper to the turbine
was modelled and then the geometry adjusted to
improve flow uniformity. Following this two self
acting damper concepts were investigated.

A roller based handling system for sensitive
cargoes

Modeling of aircraft systems using bond graphs

Fluid mechanics anaylis of deformable bearing
surfaces

Modelling of a Dual Slat Damper for a Wave
Energy Converter
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Wind Turbine Gearbox Reliability

Motion Planning and Control of Katana 450
robot

Manufacture and characterisation of
ferroelectrets

Historically wind turbines have shown poor
reliability; one of the most common and costly
components that experiences regular failures is the
gearbox. This project looks into possible
contributors to poor gearbox reliability with the use
of two models. One looks at wind turbine
aerodynamics to highlight any situations which
could cause a problem, the other focuses on
highlighting a turbine generator shaft’s resonant
frequencies, to identify if these are likely to be
excited.

The project was an attempt to develop and extend
the off-line motion planning input method for the
Katana 450 robot whilst taking into accounts the
constraints and characteristics of the system. A
program was written to automatically convert the
time dependent path of the robot’s end effector in
Cartesian space into a set of cubic polynomials
(splines) input file with the required digital format
for implementation on the Katana 450 axis.

Ferroelectrets are defined as thin films of polymer
foams, exhibiting piezoelectric properties after
electric poling. This project investigates the effect
that the size of the pores within the ferroelectret
material has on the piezoelectric properties. The
advantages of ferroelectrets over traditional
piezoelectric ceramics are their flexibility and low
cost of manufacture. This makes them suitable for a
wide range of application, such as flexible pressure
sensors (e.g. bed sensors and roll-up keyboards)
and electro-acoustic applications.
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Materials & Bioengineering



Christopher Burnside

Philipe Butler

James Campbell

Edwin Chen

The bunker shot is one of the most important shots
in golf and requires well developed skill to perform
effectively. Little quantitative research has been
performed into the required technique and the
process which causes the ball to be released from
the hazard. This project attempted to examine the
stroke critically using a high-speed camera and the
Hedrick digitising tools and by studying the
dynamics of the stroke, including the
ball/sand/clubface interaction.

This project was an experimental assessment of the
effect of cross-sectional shape on the torsional
stability of a polished distal hip stem. The stem
geometry which had the best resistance to torsional
loading statistically was the fluted stem. Superior
torsional stiffness, and exposure to the largest loads
without failure lead to this conclusion. However,
more tests will be required to determine if these
results can be repeated, and the failure torque for the
splined stem.

A project to design and test an accelerometer to
improve training for the Olympic sport of skeleton
bobsleigh. A cantilever beam accelerometer was
designed, built and then tested for its suitability for
monitoring the full range of acceleration expected
during the start of a skeleton race. It was found that
this device could be a useful tool in alerting athletes
when the optimum time comes to load the sled at the
start of a race.

The project aims to develop a Heating Index
function which can model the thermal decay curve
measured in a thermosonic NDE test. It is believed
that for composite materials the function is
proportional to the inverse square root of time, as
opposed to an exponential function for metals.
Research work was carried out to validate the
theory, along with determining a threshold value of
Heating Index for reliable NDE testing.

Dr K Bray

Prof AW Miles

Prof DPAlmond

Prof DPAlmond

Measuring & modelling the bunker shot in golf

Hip stem torsional study

Accelerometer for skeleton bob training

Thermosonic inspection of composites
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C Class catamarans use an unconventional solid
‘wingsail’ to improve performance. An
aerodynamic optimisation of the current wingsail
planform was attempted based on Lifting-Line
Theory to create a finite wing numerical model. It
was found that the twist mechanism currently used
to match the wind profile should not be abandoned
to save weight, and that the aspect ratio should be
increased by up to 20%, while the shape of the
trailing-edge flap should remain unchanged.

In football a proportion of disputed goals are caused
by the ball striking the crossbar, acquiring spin, and
on impact with the ground behind the goal line,
recoiling back into the field of play. The
investigation sought to quantify this class of
disputed goal. The impact between ball/crossbar
and ball/ground were replicated experimentally and
captured using a high-speed camera. The outcome
was then successfully related to a two dimensional
mathematical model of the process.

Dr MPAnsell

Dr JL Cunningham

Dr K Bray

Liqui-pressure-clave for aerospace composite
laminates

C Class Catamaran Planform Optimisation

Impact of a Recoiling, Spinning Soccer Ball with
a Goalpost Crossbar and Ground
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Out-of-autoclave technologies are being developed
to speed up the manufacture of aircraft components
for next generation aircrafts. The adhesive bonding
of sub-components offer an attractive alternative to
autoclaving complete components such as wings.
This project involves the comparison of the
properties of CFRP sub-panels bonded together
with epoxy film adhesive co-cured under different
curing conditions (with two main variables being
curing time and curing temperature) in view of a
more efficient curing cycle.

The aim of this study is to develop a non-destructive
technique to test the mechanical properties of bone
cement. This will be achieved by measuring the
samples natural frequency using modal analysis
techniques and then correlating it to the Yong’s
modulus found through a 4-point bending test. The
results of this study will be relevant to future
research, in particular that on ageing of bone
cement.

Jan Gosiewski

Non-destructive techniques of measuring the
mechanical properties of acrylic bone cement.
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A Moulton bicycle’s suspension system was
investigated both experimentally and theoretically
using MATLAB/Simulink modelling. Suspension
components were tested individually followed by
dynamic testing of the complete bike and rider on a
road simulator rig. Suitable fixtures were designed
and manufactured to support the bike during
testing. Simulated results were used to explain
behaviour observed. Although the friction based
damping modelling proved difficult, a good
correlation was found between the simulation and
test data, demonstrating that friction damping is not
an ideal solution for suspension control.

The mechanical properties of the human spine are
studied and a spine model is designed and built to
closely replicate the human spine. A non-contact
testing method is then designed, which involves
writing an algorithm for image processing to
recognize dot markers. The spine model is then put
under various loading conditions to acquire images.
Using the algorithm written, the robustness of the
program is tested. Results from the tests are then
analyzed.

A wind tunnel was used to measure the swing of a
cricket ball for a range of conditions. Balls were
tested both while held static in the wind tunnel and
while made to spin on an axis, as they do when
bowled in a match situation. The results show that
spinning the ball can have a significant effect on the
swing of a ball, but the effect is not the same in
every situation.

,

The aim of this project is to produce a prosthetic
forearm. The project’s analysis was based on
anatomy of human’s arm, forearm and hand and
existing prostheses. The prosthesis was separated in
two main mechanisms -after several discussions
with the expected user-, the grippers and the
rotational wrist mechanism. The final grip
mechanism was based on a manual pneumatic
system. The main mechanism of the grip was
modelled and checked by Solid Edge Dynamic
modeller.

Supervisor:Dr DN Johnston & Dr J Darling

Supervisor:Dr S Gheduzzi

Supervisor:Prof DPAlmond

Supervisor:Dr WM Megill Dr JL Cunningham

Bicycle Suspension Measurement and
Simulation

Spine biomechanics

Measurement of the swing of a rotating cricket
ball

Compliant grip prosthetic forearm

Virginie Lacrosse

Steven Livesey

Chris Lovett

Jack Merrick

The project is contributing to an ongoing
investigation into the use of home-grown Douglas-
fir in the construction industry. A reliable method
for measuring the microfibril angle of the S2 layer
of Douglas-fir is established using Transmitted
Electron Microscopy after which correlations are
drawn between variations in the microfibril angle
and the mechanical properties of the wood in
different annual rings. Using this data, trends are
generalised through numerical modelling.

This project has investigated the design and
machining of a personalised orthotic insole to
reduce injury in basketball players. The design,
based on scans of a basketball boot insole and the
author's foot, aims to neutralise the subtalar joint to
stabilise the forces experienced in jumping and
cutting manoeuvres. The design and manufacturing
process was CAD/CAM based, utilising the
cryogenic CNC machining of soft polymers and
was found to be technically feasible and
commercially viable.

This project seeks to measure the peak stresses
achieved by a bar carrying significant momentum
being brought to a sudden stop. The findings are
related to a theoretical case study of the
optimisation of a beam in bending subjected to
severe inertia impact loading, which followed a
practical case study into the damage to the catching
bar on the start track braking system.

With the increasing use of piezoelectric ceramics in
sensor applications and the demand to fully
integrate sensors within components, mechanical
and electrical characterisation is of paramount
importance. Previous mechanical testing is limited
because the possibilities stemming from the use of
piezoelectric ceramics in sensor applications have
only recently been realised. Tubular lead zirconate
titanate underwent electromechanical testing. A
study of this nature has never been undertaken, and
the findings were utilised to produce design
guidelines.

Supervisor:Dr MPAnsell

Supervisor:Prof ST Newman

Supervisor:Dr J Vogwell

Supervisor:Dr ACE Dent

Microfibril angle and the mechanical properties
of Douglas-fir wood

The Design and Manufacture of a Personalised
Orthotic for Basketball Players

Impact bending stress amplitudes for a bar
brought to rest

Mechanical Testing of Piezoelectric Sensors



Michael Mills

Dhiren Mistry

Solomon Mitchell

Jaisal Patel

Supervisor:Prof DPAlmond

Supervisor: Dr S Gheduzzi Dr. P Pollintine

Supervisor:Prof AW Miles

Supervisor:Dr IG Turner

The purpose of this project was to study and
compare the impact damage tolerance and
resistance of unstitched, 0º and 0º-90º stitched
composites. The size and characteristics of internal
damage created by a face impact of 80J were
examined using ultrasonic C-scanning and
thermography in order to determine which
composite had a greater damage resistance. The
damage tolerances of the composites were then
compared through compression testing.

,

The long-term stability and osseo-integration of
acetabular cups in Total Hip Replacement has been
reported to be linked with the initial cup stability.
This study has therefore assessed the feasibility of
using non-destructive vibrational analysis to
determine the stability of acetabular cups. A cup,
seated in bone block, was subjected to an impulse
load via an impact-hammer. The vibrations were
recorded using an accelerometer and analysed with
the Fast Fourier Transform function in MATLAB.

There has been a substantial global increase in the
number of revision Total Knee Athroplasties
(TKA) performed each year, forecasted to increase
270 000 by 2030. The focus of this project was to
develop and validate a testing methodology for
twelve synthetic tibias, to compare strain and
micromotion between two revision knee implants
(Novel and Scropio), various methods of fixation
(fully-cemented, partially-cemented and press-fit)
and at different angles of flexion.

Bone substitute materials comprise an important
field within biomedical materials. One aspect of
bone substitutes center around emulating the
mineral component of bone, biological apatite, to
improve acceptance by the body. Synthetic
calcium hydroxyapatite commonly used, lacks the
trace ion substituent’s that differentiate it from
biological apatite. Closer chemical similarity
through carbonate ion incorporation will provide
these synthetic materials with improved bioactive
properties. This report will look to investigate
novel synthesis of carbonate apatite

Damage tolerance of stitched composites

The stability of hip implants

Knee Joint Tibial component fixation study

Structural Bioceramics

Stuart Powell

Catherine Stambouzo

TaylorWamberg

Wavin wish to determine the best short term testing
method to give long term creep results and predict
the performance of polypropylene grades 20 – 50
years in the future. Secondly the best performer,
from five grades, is required for Wavin to select and
use for their infiltration crates. It was deduced that
Basell N2122 performed best in creep scenarios
and that Dynamic Mechanical Thermal Creep
Analysis is a useful tool to predict long term
performance.

An excision osteotomy is proposed to treat
anteromedial osteoarthritis. To investigate this
proposal, the project aim was to develop a test rig
and method for determining the pressure
distribution in the knee joint during knee extension.
The objectives included designing and building a
test rig, verifying the rig with a knee model and
pressure measurement system, and obtaining
preliminary pressure distribution measurements.
General trends in the pressure results concurred
with published literature.

This project looks at the design of a turtle tracking
device that is able to measure acceleration, depth
and records images from a turtle's perspective. The
tracker has been designed to provide biologist with
the information to gain a better understanding of
turtle behaviour in coastal areas, which lags behind
the knowledge of migratory paths. It is hoped that
the information gained will help provide
information for better conservation programs to
protect a depleting population.

Supervisor:Dr CR Bowen

Supervisor:Prof AW Miles

Supervisor:Dr W Megill

Manufacture and testing of polymer blends - (an
SMS project)

Pressure Distribution on the Anterior Tibial
Plateau in the Knee Joint: Development of a
Knee Test Rig

Tracking a black sea turtle underwater



Competition Submersible

Peter Birtles

Nuno Fragoso

David Goodfriend

Robert Holbrow

This project sees the development of LabVIEW
code, capable of processing the information
received from two sonar devices fitted to the
University of Bath’s Autonomous Underwater
Vehicle (AUV). The code uses adaptive filters,
pattern recognition and geometric matching to
identify and recognise objects within a noisy
seawater environment. This object recognition
process allows the AUV to track multiple objects,
whilst at the same time developing a 3D real time
map of the environment.

Previously the Bath University Racing Submarine
Team (BURST) has used experimental work and
theory to analyse designs. With the aim of
improving the speed and cost effectiveness of
design and development this investigation uses tries
to model the proposed future Human Powered
Submarine hull, focusing on the rudder, with
Computational Fluid Dynamics (CFD). This
investigate also uses traditional flow tunnel
experiments to analysis the validity of the CFD
results found.

Adaptations in progress on ‘Seabiscuit’; the aspects
in particular focus are the machine health and
mission planning. For mission health a new array of
sensors with improved accuracy and Bayesian
network adaptability is outlined. Simple responses
to a variety of triggers have been implemented with
advanced analysis of fault tolerant motor control.
Mission planning routines are also proposed in a
three tiered layout while also allowing for simple
implementation of prioritized machine health
subroutines.

This project considers the redesign of the
transmission system of the human powered
submarine Sulis. Finite element software was used
to model a redesign of the structure that supports the
transmission system, aiming to reduce both the size
and mass of the system. By improving the
conversion of human power to forward thrust, and
lowering the centre of mass of the transmission
system, both the efficiency and controllability of the
submarine have been greatly improved.

Dr WM Megill

Dr M Wilson

Dr WM Megill

Dr M Meo

Autonomous sub - Seabiscuit - Sonar mapping

Human-powered submarine - CFD validation

Machine Health and Mission planning for an
autonomous underwater vehicle

Human-powered submarine – Sulis - Lightening
the load

Supervisor:

Supervisor:

Supervisor:

Supervisor:

Hoi Jim

Benno Rawlinson

Shreyas Reddy

The student was required to find innovative design
solutions to modify the diver environment of the
BURST human powered submersible, Sulis, which
took part in the 2009 International Submarine
Races (ISR). The aim of this project was to design
modifications to the submersible to improve the
handling of the vehicle for the pilot and enhance the
performance of the vehicle to make it of a better
competitive standard for future ISR races.

The project studies focuses on comparing
experimental data to computational data by using
the panel method. Its focus is on understanding the
role of stiffness along the chord of a biomimetically
inspired foil. By optimising the stiffness it’s
possible that a foil could be developed which has
the potential of generating twice as much thrust
compared to a similar rigid wing. In doing so could
provide the means for the submarine to reach 6
knots.

This project deals with propeller power for the
human powered submersible 'Sulis.' The aim of the
project was to examine the feasibility of various
propellers for the required purpose by testing
scaled models in a water tunnel and recording the
resultant flow characteristics. By doing so one
gained a further understanding of the behaviour of
propellers rotating in a freely flowing medium, and
thereby attempted to identify a preferred propeller
geometry for the submarine.

Supervisor:Dr S Gheduzzi

Supervisor:Dr MJ Carley

Supervisor:Dr SA MacGregor

Human-powered submarine - Sulis - Diver
environment

Human-powered submarine – Sulis - Designing
biomimetic propulsion

Human-powered submarine – Sulis - Propeller
power



Simon McAleese

Assessor:

Supervisor:

Dr. M. Wilson  / Dr R. Ngwompo

Dr. Guillaume Balarac,
Laboratoire LEGI, INPG,
Grenoble, France

The original Smagorinsky Model used for subgrid
scale modelling in LES has been found to be
significantly over-dissipative in the case of
inhomogeneous, anisotropic flow. The SISM is a
modified version which aims to address this
problem without significantly increasing
computational cost. This project consisted of
coding ''a posteriori'' and ''a priori'' tests in order to
assess the performance of the SISM with respect to
Direct Numerical Simulation (DNS) and existing
LES models for the case of sinusoidally forced
Kolmogorov.

Testing of a Shear-Improved Smagorinsky
Model (SISM) for Large Eddy Simulation (LES)
of Turbulent Flow.

Frances Lennard

Assessor:

Supervisor:

Dr.A. Rees/ Dr R. Ngwompo

Vincent Chapin,
ISAE (campus ENSICA),
Toulouse, France

Flapping wing Micro Air Vehicles (MAVs) are of
great interest due to increased manoeuvrability. The
aim of this project was to define a best practice
guideline for the numerical simulation of unsteady
low Reynolds number flows around a stationary
aerofoil in two-dimensions and then to compare our
results with studies previously carried out by other
research groups. The second part of this project was
to implement new elements necessary for the
modelling of unsteady low Reynolds number flows
around a 2D flapping aerofoil.

Numerical modelling of the thrust generation of
a two-dimensional flapping airfoil

Hugh Quail

Assessor:

Supervisor:

Dr M.Ansell / Dr R. Ngwompo

Rémy Dendievel ,
Laboratoire GPM2, INPG,
Grenoble, France

High energy efficiency in a building can be
achieved by incorporating Phase Change Materials
(PCM) within a wall structure. These materials
improve a building's thermal inertia and make it
more comfortable to live in. This project has looked
at optimising an aluminium honeycomb which,
when compared to current commercialised
products, contains a higher volume fraction of PCM
and improves the melting mechanism. Computer
models have been made to simulate the heat transfer
through the structure and the results have been
compared with experiments carried out at the
Centre Scientifique et Technique du Bâtiment.

Structures d'accueil pour Matériaux à
Changement de Phase pour le stockage
d'énergie dans les parois du bâtiment

French

Axel Erwast

Assessor:

Supervisor:

Dr M. Carley / Dr R. Ngwompo

Dr Jean Yves Trépanier ,
Ecole  Polytechnique de Montreal ,
Quebec

Today, many believe that aircraft design has
reached the peak of its capabilities. A new design
currently being studied by Boeing is the Blended
Wing Body. The BWB is a hybrid shape that mainly
resembles a flying wing whilst still incorporating
features of a conventional airliner. The aim of this
project was to optimise the BWB design using
parametric design within the CATIA CAD
environment.Aprogram was created within CATIA
capable of automating the drawing process using a
set of pre-defined geometrical parameters.

Parametric Design of a Blended Wing Body
within the CATIAV5 environment

2010Engineering with Language
MEng Year 4 Project Abroad



German

Nader Beltaji

Assessor:

Supervisor:

Dr. M. McManus/ Mr J. Roesner

Dipl. Ing. Martin Strelow,
IWBT, TU Braunschweig, Germany

Parabolic trough concentrated solar power plants
have been proven in the field as a viable alternative
to fossil fuel power plants in areas with a high
annual solar irradiance. The aim of this project was
to model the Spanish Andasol 1 solar power plant
using the ENBIPRO software package developed at
the IWBT and then to validate the results against
those from existing commercial packages Greenius
and EBSILON. An accurate, proven model will be
invaluable to the IWBT as investment and research
into new plants grows. For this project a stationary
model was developed to simulate a certain point in
time.

Stationary simulation of a parabolic trough
concentrated solar power plant in ENBIPRO

Christian Groves

Dipl.-Ing. Lasse Nielsen,
IWBT, TU Braunschweig, Germany

The effects of injecting varying mass flow rates of
water into a combined cycle gas turbine were
examined. This allowed changes in efficiency,
power output and air flow rate to be seen. It was
simulated as an isobaric and adiabatic process,
modeled as a mixture of ideal and real gas
parameters and takes the latent heat of
vapourisation into account. The water was injected
into the high pressure loop before the combustion
chamber. It showed injecting water without the
addition of external energy sources reduces the
overall efficiency.

Assessor: Dr G. Lock / Mr J. Roesner

Supervisor:

Simulation of a combined cycle gas turbine
power plant with water / vapour injection
before combustion

Jonathan Ford

Assessor:

Supervisors:

Prof. P. Keogh / Mr J. Roesner

Dipl.-Ing. Michael Weingartner
Dipl.-Ing. Philip Wolze,
TU München, Germany

As a part of current research activities at the host
institute, this project focuses on developing the so-
c a l l e d ' A i r f r a m e ' s u b - m o d e l u s i n g
Matlab/Simulink. This includes all aircraft specific
aspects and can be incorporated into the flight
simulation environments used by the host institute.
Models of UAV subsystems (e.g. aerodynamics,
propulsion) have been created with detailed
documentation produced alongside to ensure a
high-fidelity. Most of the work deals with the
calculation of the forces and moments acting on the
UAV. To this end, aerodynamic derivatives were
calculated using a newly developed aerodynamics
calculation tool.

Development of a High-Fidelity Flight
Simulation Model for an UAV

Dominic Goode

Assessor:

Supervisors:

Dr M. Meo / Dr R. Ngwompo

Christina Espinosa,
Catherine Mabru,
ISAE ( campus ENSICA),
Toulouse, France

Numerical Simulation of Nanoindentation
Tests for Determining Material Properties

Small volumes of material (such as thin thermal
coatings on spacecraft) cannot be tested using
traditional material tests. To circumvent this
problem, it is desirable to be able to extract material
properties from the results of a nanoindenation test.
Much work has been done in this area over the years
and the aim of this project was to investigate the
possibilities of using the Smoothed-Particle
Hydrodynamics (SPH) method to model a
nanoindenation test. The results of the project were
expressed in the form of the strengths and
weaknesses of the SPH method in relation to this
application as well as recommendations for future
investigations.
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