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Foreword

Welcome to the 2011 Design and
Project Exhibition and the Joseph
Black Lecture given by Jonathan
Firth, Projects and Operations
Director of Virgin Galactic.

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

undertaken by 3 year students and the

engineering projects taken by 4
students. Details of all projects are
included on the Department’s website
at

.

The Department also has a wide range
of research activity, with a variety of
research centres and units, see
h t t p : / / w w w. b a t h . a c . u k / m e c h -
eng/research. A large number of the
final year engineering projects are
associated to these research centres.

There are two aspects to the design
and project exhibition and it is useful
to reflect on the work that goes on in
the course in the preceding years. This
year I will summarise the design
activity.

The design course essentially consists
of a continuum of activity over the
four semesters of years 1 and 2. This
consists of a combined lecture and
integrated design studio programme.
It is this latter programme that builds
up in complexity and scope to cover
the key elements of the overall design
process. This is in association with the
critical and underpinning engineering
science that is being delivered in the
other aspects of the course.
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http://www.bath.ac.uk/mech-
eng/design-exhibition

In s u mmary the p r og ramme
essentially consists of drawing and
sketching exercises, a configuration
exercise, followed by a design and
make activity. The learnings emerge as
to whether the artefact works, works
partially or works not at all! This is
followed up by a sub-assembly design,
product design machine design and
then a technical feasibility study in
groups in preparation for the Group
Design and Business projects that are
on display and summarised in this
booklet.

In 1961 Yuri Gagarin became the first
man into space, making one orbit of
the earth in his spaceship, Vostock 1.
Thus 2011 is its 50th anniversary.
Another event this year is the last
launch of the space shuttle. On 28 June
2011 the final shuttle will be launched
for the last time.

However this is not the end of manned
space activity, it is just an indication
that is moving into a new phase; the
commercial. It is the commercial era,
as has been highlighted by the impact
of satellite technology on the modern
world, that will herald a new range of
manned space activity for the future.

It is thus very timely, very appropriate
and very exciting that we have our
keynote address today -Jonathan Firth
of Virgin Galactic. to deliver the 2011
Joseph Black lecture

Professor Steve Culley
On behalf of the design team.

“Designing a
spaceship for everybody: the
e n g i n e e r i n g c h a l l e n g e s o f
commercial spaceflight”



2011 Joseph Black Lecture

“Designing a spaceship for everybody:
the engineering challenges of commercial

spaceflight

Jonathan Firth

Projects and Operations Director
Virgin Galactic LLC



Designing a spaceship for everybody:

the engineering challenges of commercial

spaceflight"

The sky is NOT the limit - approximately 500 people have been into
space during the last 50 years; within 10 years of starting commercial
operations, Virgin Galactic plans to increase that number to 50,000!
The participant's experience, something that has been commented on
since the early days of spaceflight, is central to the engineering
challenges of this venture.



During the presentation, Jonathan Firth, Virgin Galactic's Projects &
Operations Director, will look at the newly developing industry of
commercial manned spaceflight and talk specifically about:

The company's plans, which build on the success of the X-
Prize winning SpaceShipOne, the world's first privately
funded vehicle to reach space.

The challenges involved in building this new business, and
how they are being managed.

How Virgin Galactic gained an early understanding of its
customer's requirements and used that information in its
decision-making during the development of its new
commercial sub-orbital spaceflight system.

The development from initial ideas as to how it would need to
differ from SpaceShipOne, through to design, manufacture,
testing and planned operation.

Key learnings and issues that need attention during almost
any engineering project.

·

·

·

·

·



Spaceshiptwo is making rapid progress and undergoing a series of
importantflight tests. This has included a series of glide flights. Most
recently the team have tested the unique “feathered” flight
configuration. This innovative approach has been engineered to enable
re-entry.

In addition rapid progress is being made on the hub of the operation
'SpaceportAmerica'.

All details and updates are available on the Virgin Galactic website
http://www.virgingalactic.com

Jonathan Firth is a Mechanical Engineering graduate and Chartered
Engineer, with 30 years of experience in Oil & Gas, Petrochemicals,
Mass Transit, Main Line Rail,Aviation andAerospace projects. He has
been in Virgin Galactic's leadership team since its inception in 2004.
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Design Brief

A land yacht is a wheeled vehicle

powered exclusively by the wind and

controlled by a pilot. Our objective is

to design a land yacht that is suitable

to train beginners aged 10 and above

in the safe operation of the vehicle.

Specification/Key Issues

· Disassembled for ease of transport

· Sturdy,  able to withstand impact

· Simple controls for ease of use

· Adjustable for different wind

conditions

· Target sale price of £3000

· Able to cope with different

environmental conditions

· Requiring minimal maintenance

· Safety features to prevent harm

coming to pilot

Achievements of the Design

· Hand-operated brakes

· Easily adjustable mast

· Bearings resistant to corrosion

· Intuitive hand steering

· Suspension - reduces vibrations

· Adjustable axles - improve

manoeuvrability / stability

· Push-rim starting mechanism

Designers

Melvin Chung (PM)

Rhys Turner (BM)

Kara Kandan

Gail Watts

Matthew Hull

Supervisors

Mr. Rod Valentine

Dr. James Cunningham

Sponsors

Windsport International

Land Yacht



The purpose of this years Human
Powered Submarine project was two
fold.

1. The Business - to design and
plan an innovative new type
of race which would focus on
the submarines ability to
manoeuvre and accelerate
quickly.

2. The Submarine to design a
submarine to compete in the
race.

"A ‘wet craft’ that translates human
power via any form of direct drive into
underwater propulsion" the driver
breathes through SCUBAapparatus.

Every 2 years the International
Submarine Race’s take place in USA
with the winner being the submarine
that sets the fastest speed over a 100m
straight course. There is no race due in
2012 and hence the challenge of setting
up our own race.

UK International Submarine Slalom
will organise the first human powered
submarine slalom.
• Held at Haslar Ocean Basin
• 5 day competition
• Horizontal and Vertical slalom
• New challenges of depth change,

steering and acceleration.

What is a Human Powered Submarine?

The Company

The Submarine

Team:

The specification was driven by the
need for the submarine to manoeuvre
and accelerate. New innovative
designs were achieved including:

• Propulsion - Feathered type
rowing mechanism.

• Transmission Stepping motion
produces linear sliding output.

• Hull top and bottom fins to
provide stability and superior
handling.

• Emergency Buoy rope coiled
around
a rotating disk.

• Control Surfaces Elevators and
Rudder to change depth and
position.

• Full electronic controls to activate
control surfaces through joystick
input.

Jonathan Few
Tim Reeves
Francisco VieiraAlves
Chris Turner
Austin Nwaukoni
Emmanouil Papagrigorikis

Supervisors:
Dr William Megill
Dr Stuart MacGregor
Dr Jens Roesnor
Dr Roger Ngwompo

Human Powered
Submarine



SubBath Members:

Jenny Blowers

John Whittington

Niraj Vibhakbar

Paul Sutherland

Owen Gebler

Dan Knight

Supervisors:

Dr William Megill

Dr Stuart MacGregor

Dr Jens Roesnor

Dr Roger Ngwompo
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DESIGN BRIEF: MAIN ACHIEVEMENTS: d d

Self-Adhesive Stamp Affixing Machine
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Design brief

Specification

This research project focuses on a
variable speed supercharging device.
Applied to modern vehicle engines,
this technology enables a step
reduction in CO emissions, whilst not

compromising the transient response
of the drive train.
By downsizing an existing engine,
pressure charging enables the
reduction in emissions whilst
maintaining performance. Traditional
pressure charging devices suffer from
inefficiencies and lack of flexibility
across the engine speed range.
Introducing a variable speed drive
allows control of the speed of the
compressor independent of engine
speed within mechanical ratio limits.
This reduces the requirement for the
compressor to be used when excess
power is not required, reducing fuel
consumption, and allows increased
compression when greater engine
power is required.

Speed varying device able to
reduce or increase the drive
ratio to the supercharger as
needed.

Modularised design allows
the system to have a wide
range of applications.

Equivalent power output to
larger displacement naturally
aspirated engine.

2
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Variable Speed Supercharging

Supervisors
Professor Chris McMahon

Dr Sam Akehurst

·

·

·
·
·

Better transient response
than equivalent f i x e d
ratio supercharger and
turbochargers.

Match existing vehicle
life-cycle ~250,000km.

Mass air flows >0.4 kg/s

Compression ratio: 1.5-2

High volume sales:
£300-500

Feasibility studies found suitable
sub-systems for use. Compressor
technologies applicable are a
Roots-type and centrifugal
compressors, very similar to
existing supercharger solutions
and are well proven technologies
in the automotive market. To
achieve variable speed, a Toroidal
t ransmiss ion and a novel
hydrostatic transmission are
employed. Both transmissions will
need further research and
refinement to make them have a
reliability and lifetime relevant for
automotive application.

Solutions

Project Team

Adam Warburton (PM)

Will Speight (BM)

Jan Brinker

Yee Wye Tay
Ken Lee

Afiqah Mohammad



Supervisors: Prof. Patrick Keogh
Mr Michael Hinds



Supervisors: Dr Andy Hillis
Dr Aydin Nassehi



Design Brief

The aim of this project was to design

a system to automate the current

servo valve testing and calibration

procedure, to allow for batch testing

and to help reduce manufacturing

costs.

The project focused on aerospace

servo valves, which control the key

flight surfaces on all aircraft. Due to

their critical nature, it is vital that

they are calibrated correctly and

tested thoroughly.

The automated system was to be

interfaced with an existing test rig,

ensuring the design of a bespoke

solution.

Specification/Key Issues

The key specification criteria of the

system are:

· Automated valve recognition

· Automated positioning of both

valve and corresponding test

fixture

· Valve and corresponding test

fixture securing solution

· Automated test initiation

· Automated valve calibration

· Identification and separation of

failed valves

Achievements of the Design

A full prototype of the machine has

been designed.

This system has the ability to identify

and pick up valves from an input tray,

test them, and return them to the tray

once the test is complete. It is capable

of movement on three Cartesian axes,

and includes a secure clamping

mechanism to hold the valve and its

test fixture in place. It also provides a

mechanism for calibrating the valves.

The system reduces manufacture time

by 33% and removes the need for

skilled labour.

Designers:

Claire Hughes – Project Manager

David Kitchen – Business Manager

Cheslyn Edwards

Chris Lusty

Idai Mendy Mombeshora

Anthony Richards

Supervisors:

Dr R. McIntosh

Dr L. Newnes

Dr F. Osman

Valve Testing Machine



Brief:

Specification:

To design a vehicle to compete in the
European Shell Eco Marathon, a
contest in which participants compete
to achieve maximum fuel economy
in specialised vehicles which they
have designed and built. The
team chose to compete in
the Urban reflects the real
world challenges
currently facing
engineers.

The vehicle design
was Shell Eco Marathon
Shell rules; size, weight and safety
requirements were all highly regulated.
In addition, to comply with the Urban
Concept requirements, luggage space
and features such as running lights had
to be included.

Achievements: The team succeeded in
designing a vehicle which embodies
the eco spirit of the competition as well
as the Urban Concept requirements set
out by Shell. It is powered by a zero
emissions hydrogen fuel cell and uses
natural and biodegradable materials
throughout its construction. The use of
lightweight bamboo in the frame and
flax composite in the shell combine to
give the vehicle an estimated fuel
economy in the region of 1000mpg.

Team:

Supervisors:

Nathan Morgan(PM)
Charles Bailey
Sam Jimenez
Aditya Sahu
Stefan Lanzinger
YiannisMatheou

Dr Jos Darling
Mr Andy Green

Shell Eco Marathon





Design Brief

The design brief presented for this

project was to develop a system to aid

in the process of harvesting coconuts.

Specification

Reduce danger to coconut pluckers

Increase productivity of coconut

harvesting

Climb coconut palms up to 30m with

a varying trunk diameter

Cut bunches of coconuts from tree

Ability to function in a tropical

climate

Target price less than £3000

Achievements of Design

The designed machine is controlled

remotely by a user with a wireless

remote device delivering drastic

improvements to safety.

A reciprocating saw attached to a

dextrous mechanical arm ensures

accurate cutting of branches.

Productivity is increased by 70% over

a human climber.

Group Members

Natalie Fern (Project Manager)
Callum Campbell

Wesley Essink
Gareth Price
Matt Sellars

Tom Smith

Supervisors

Prof. Steve Culley
Jeff Barrie

Coconut Harvesting Machine



Stage Access Platform

Design Brief

Specification/Key Issues

To undertake a technical design

development of a lightweight,

manually operated, demountable

mobile elevating work platform

(MEWP). It will be used in venues for

performance, theatre, broadcast and

similar applications in light of recent

changes in legislation illegalising the

use of the current alternative product.

Reach a working height of 9m

Max distributed load: 7.5kN/m

Max concentrated load: 6kN/m

Lift up to 115kg mass

Max base area: 4m

Max collapsed height: 2m

Mobile at full extension

Must withstand a 500N force at

extended position

Legislation compliant

Selling price of £13000

·

·

·

·

·

·

·

·

·

·
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Achievements of Design

Designers:

Supervisors:

Sponsor

The product is an electrically powered

MEWP that can be driven at full

extension. The lifting mechanism is a

cable and pulley system mounted in a

six stage telescopic mast, with a space-

frame cage mounted at the top. This

lifting structure is base heavy for load

distribution and stability.

The products' maximum working
height is 9.5m, it has a base size of 1.1m
by 1.4m. With a mass of 1050kg the
design has a distributed load of
6.7kN/m .

The design is dynamically stable and

complies with the LOLER and BS280

(construction of MEWPs) standards.

The production cost is approximately

£9500 per unit.

2

Tom Fox

Hemaang Sharma

Matt Sanders

Mike Parker

Elwish Raut

Markus Spätauf

Prof. Andrew Plummer

Prof. Glen Mullineux

Delstar Engineering Ltd.
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Drive In Small car

Group 15

Design Brief

Electric wheelchair users need

specially adapted vehicles in order

to get around. The project aims to

design the next generation vehicle

based on Sirus Automotive’s WAV

Evolution.

The aim is to give side access

directly into the driver position by

means of a transfer system allow-

ing the user to drive from their

own wheelchair.

Achievements of Design

Our design has successfully

overcome the key issues out-

lined below delivering a practical

revolutionary product. Significant

advances have been made to

reduce the  manufacturing com-

plexity and improve the product

reliability.

This is a unique product which

will stand out in rapidly growing

market segment.

Key Issues

·  Ramp angle to be limited to 12°

·  Accommodate a broad demo-

graphic of wheelchair users.

·  Meets Motability guidelines.

·  Meets crash test legislation.

·  Complexity of design and ease of

manufacture considered.

·  User ergonomics considered.

Designers

Matt Field-Lucas
Nik Kamal

Sylvain Boisse
Jake Madgewick
Alix Chadwell

Matt Edgar

Supervisors
Tony Miles
Roger Orpwood

Drawings by Russel Venvil

Prof.
Prof.



Boreas: The Cryogenic Parallel Kinematic Milling
Machine

“ Sub-Zero Precision”

Boreas: The Cryogenic Parallel Kinematic Milling
Machine

“ Sub-Zero Precision”

Boreas: The Cryogenic Parallel Kinematic Milling
Machine

“ Sub-Zero Precision”

The agility of the Boreas platforms

allows a pair of insoles to be machined

within 20 minutes. The entire process,

from scanning the foot to delivery of

the product to the customer takes just

2 hours; a vast improvement to the

current 2-week wait.
Furthermore, the insoles can be

manufactured at a far lower cost than

current mould-based manufacturing

techniques, increasing the potential

profitability of orthotics manufacture

while reducing the retailing price of

the orthotic; currently £150.

The Boreas platform is also

economical, with sensitively sourced,

recyclable parts and ‘plug and play’

design.

At the equivalent cost of

£1million/hour to the NHS, diabetes is

currently taking up a huge percentage

of the tightly constrained NHS budget.

The NHS and the reported 2.6 million

people in the UK suffering from

diabetes require a quick, cost-effective

means to produce fully personalized

foot orthotics to aid recovery from

various ailments such as ulceration

and degraded skeletal structure in the

foot.

By way of a unique use of Liquid

Nitrogen, the Boreas platform cools

soft elastomers to below their glass

transition temperature; allowing them

to be machined as if hard materials.

This facilitates the machining of

sculpted, dual-sided, fully personalized

shoe inserts, providing an

unsurpassed closeness of fit to the

patient’s foot and shoe.

At the equivalent cost of

£1million/hour to the NHS, diabetes is

currently taking up a huge percentage

of the tightly constrained NHS budget.

The NHS and the reported 2.6 million

people in the UK suffering from

diabetes require a quick, cost-effective

means to produce fully personalized

foot orthotics to aid recovery from

various ailments such as ulceration

and degraded skeletal structure in the

foot.

By way of a unique use of Liquid

Nitrogen, the Boreas platform cools

soft elastomers to below their glass

transition temperature; allowing them

to be machined as if hard materials.

This facilitates the machining of

sculpted, dual-sided, fully personalized

shoe inserts, providing an

unsurpassed closeness of fit to the

patient’s foot and shoe.

At the equivalent cost of

£1million/hour to the NHS, diabetes is

currently taking up a huge percentage

of the tightly constrained NHS budget.

The NHS and the reported 2.6 million

people in the UK suffering from

diabetes require a quick, cost-effective

means to produce fully personalized

foot orthotics to aid recovery from

various ailments such as ulceration

and degraded skeletal structure in the

foot.

By way of a unique use of Liquid

Nitrogen, the Boreas platform cools

soft elastomers to below their glass

transition temperature; allowing them

to be machined as if hard materials.

This facilitates the machining of

sculpted, dual-sided, fully personalized

shoe inserts, providing an

unsurpassed closeness of fit to the

patient’s foot and shoe.

Design Team

Adam French

Muhammad Mota

Daniel Firth

Jonathan Boustred

Olatunde Badmos

Joseph Flynn

Supervisors

Prof. Stephen Newman

Dr. Vimal Dhokia



Team Bath Racing

2012

Formula Student Entry

Design Brief

Formula Student is a worldwide

student competition where teams are

challenged to design and build a

single seat, formula style, racing car.

TBR’12 have designed an entry for

the 2011 design event at Silverstone

intending to build the desi gn for the

dynamic event in 2012.

The build is also intended as a

prototype vehicle for a hypothetical

business supplying cars to a race

series. The business will produce

1,000 cars a year and is aimed at the

amateur weekend racer.

Design Achievements

Making full use of carbon

composites and continuing the use of

the Aprilia RXV engine, TBR’12

have developed a lightweight

concept that will offer optimum

drivability and performance. The

introduction of a full carbon

monocoque aims to increase the

torsional stiffness whilst reducing

the overall weight of the car.

Specification

Chassis – Carbon fibre monocoque

Suspension – Double wishbone

Engine – Aprilia RXV550

Power/Torque – 50kW/55Nm

Mass – 177kg

Length – 2287mm

Width – 1333mm

Designers

William Snyder Charlie Duncan,

Graham Iles Harry Parr,

Tommy Wall Matt Ruddling,

Chris Berns Amyce S -B,

Robbie Lesbirel Steve Knowles,

Philippa Morris Marios Gardelis,

David Sanderson James McGarley,

James Turner George D F

Fred Martin -Dye Matt Dustan

Rory Force Rich Wilcox,

Colin Garoghan Greg Seeber,

Philip Zhang

Supervisors

Kevin Robinson

Geraint Owen

Formula Student



Colin Field
Equipment Health Monitoring for
UnmannedAircraft
To enable a new generation of Unmanned
Aircraft to regularly acheive long
endurance missions, an in-depth
awareness of the health and performance
of the engine and its related systems is
required.As part of Rolls-Royce's research
into more intelligent power systems, this
project explores the design of a new
aircraft's Equipment Health Monitoring
system from first principles, whilst
developing the procedure for health
monitoring system design for the future.

Nkoni Nicholas-White
Fuel De-oxygenation and onboard
thermal management systems
The investigation was aimed at finding
whether fuel de-oxygenation could be
carried out onboard military aircraft
and if any benefits could be drawn with
respect to thermal management. The
investigation focused on creating the
thermal management system for an
unmanned air vehicle (UAV) and later
on an unmaned combat air vehicles
(UCAVs) to see if this of system was
suitable on a platform like this.

Jonathan Cooke
An investigation into novel UAV
propulsion architecture
Many concepts for Unmanned Air
Vehicles are under investigation around
the world. They all tend to be based
around conventional engines and
installations aiming to achieve good
fuel burn, wide range of throttle settings
and low cost. The project will consider
novel propulsion architectures for a
Medium Altitude Long Endurance
(MALE) UAV that could improve
mission fuel burn and cost, whilst
potentially improving flexibility of
operation.

Valentina Bosco
Investigation on mature and state-of-art
optimisation methodologies for the
resolution of stochastic and discontinuous
design spaces.
To further improve the competitiveness of
their Total Care packages, Rolls-Royce is
investigating robust optimisation
methodologies for gas turbine Life Cycle
Cost (LCC). Previous research has shown
this to be challenging, due to stochastic
and discontinuous effects This project
aims to enhance LCC optimisation
capability by investigation into state-of-
the-art robust optimisation methods, to
minimise both cost to the business and its
sensitivity to the influence of uncertainty
factors.

Distinction between a global and a
robust optimum

Global Optimum

Robust Optimum

Dmitri Ginzburg
Development of large object trajectory
modelling tool to predict the dynamic
behaviour of ingested birds.
The computational method is required
that would enable calculating the
trajectories of ingested birds in six
degrees of freedom within engine
intakes. This simulation tool would be
used to facilitate the design process of
intake particle separators and to assist
with the qualification process during
bird ingestion certification tests.

Rolls-Royce
Integrated  Industrial Project
Supervisor: Dr G Lock
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Mr N. White.

Airbus UK, Rolls-Royce

Aeronautical Projects



Aerospace Group Design Project
Team 1

Design Brief

The Solution

It was required to design a 150
passenger civil airliner, optimised for
the needs of

Two UDCF engines were chosen to
power the aircraft, which offer
considerable savings in fuel burn over
conventional Turbofan powerplants.

low cost carriers. A fuel
price of $3/litre, four times the current
value was specified, to consider the
impact of rising fuel prices on aircraft
design.

This choice in propulsor dictates that
the aircraft cruises at a slightly lower
Mach number than current civil
airliners, which has allowed for
straighter wings which promote natural
laminar flow.
The latest in composite technology has
been utilised, and incorporates almost
entirely electric system architecture to
minimise weight.

These innovations all combine to
provide a significant reduction in direct
operating cost compared to existing
aircraft of a similar specification,
despite the high fuel price.

Designers:

Luke Easy
Edward Gower
Gregoire de-Lassus
Yonathan kahlon
Adrian Condie
Chris Kiely
Josef Irwin
Matt Hallam
Arthur Draber
Edward Tong

- Project Manager - Cabin & Cockpit
- Technical Integrator - Regulation
- Performance/Propulsion - Marketing
Wing/Tail Structure - Business Manager

- Stability & Control
- Structural Integrator - DOC
- Aerodynamics - Supply Chain
- Systems - Final Assembly
- Landing Gear - Project costing
- Fuselage Structure - Procurement

-



Design Brief

Specification and Design Drivers

This project was to design a
commercial transport aircraft. The
aerospace industry is constantly
evolving to meet changing demands
and the primary focus of this new
a i r c r a f t des ign was mee t ing
requirements of Low Fare Carriers, for
which current competition aircraft
were not originally designed. The
target entry into service date was 2025.

The required capability of the aircraft
was to carry 150 passengers 3000nm in
a high density layout. Requirements
such as take-off and landing field
lengths, approach speed and climb
rates were met to ensure compliance
with regulat ions and provide
operational flexibility. The aircraft had
to meet ICAO Code C standards.
The main focus for optimisation was
minimising fuel burn and maximising
utilisation over the typical mission of
500nm. These top level design drivers
were broken down into factors that
contribute towards them. The most
efficient aircraft would achieve the
optimum balance between these
factors.

Achievements

Design Engineers

The XP-150 offers a step up in
performance over the competition.
The needs of modern Low Fare
Carriers have driven new standards
for fuel efficiency and utilisation.
Operational excellence was achieved
with features such as larger carry-on
luggage compartments and a wide
cabin aisle.
The extra performance advantage
was achieved by extensive use of
composite materials and advanced
aerodynamic features.

Tim Burgess, Timothy Fletcher, Mark
Gibson, Shaun Motiani, Martin
Pickett, Brendan Sloan, William
Tulloch, Hilario Xin Chen.

Aerospace Design Project - Group 2

XP-150 Condor



150 Seat Aircraft Design Project

Group 3

The aim of the project was to design an

aircraft capable of carrying 150

passengers over a range of 3000nm,

whilst offering a 25% improvement in

operating costs over existing models

flying today.

This was achieved with the application

of modern, emerging technology such

as unducted contra-rotating fan

engines and a high use of carbon

composites. Active laminar flow

control has also been specified to

reduce fuel burn.

Akey part of the specification involved

des ign ing the a i rc ra f t to be

commercially successful in a 2025

market featuring fuel prices 3 times

h i g h e r t h a n c u r r e n t v a l u e s .

Minimising the fuel burn of the aircraft

was therefore one of the key design

drivers considered throughout the

process.

The aircraft will be aimed at emerging

markets such as China and India, and

will be a direct competitor to the next

generation Boeing 737.

Project Manager - Craig Wells

Technical Integrator - Timothy Vickers

Structural Integrator - Pak Ho Ng

Aerodynamics - Jonny Skerratt

Performance & Propulsion - Jamie Salt

Wing Structures - Mark Robbins

Stability & Control - Martin Bialkowski

Landing Gear - Francis Merino

Fuel Systems - Josh dos Santos Guedes



The Nuvola E-150

Background

Key Design Requirements

Proposed Solution

Nuvola's KeyAttributes

Design Team

The dramatic rise of low fare airlines
(LFAs) towards the end of the last
century revolutionised flying both in
terms of its ease and affordability. The
current aircraft favoured by the LFAs
include the Boeing 737 and Airbus
A320. These are not new aircraft
however, and with the sharp predicted
increases in fuel prices in the near
future, a gap in the market exists for a
brand new, highly efficient short-
medium range airliner.

Direct Operating Costs
(DOC)

support in terms of
both equipment & labour

The Nuvola E-150 is a novel design
solution, utilising a unique Three Lifting
Surface configuration with fuel-efficient
unducted contra-rotating fan (UDCF)
engines.

3 lifting surfaces generate
lift highly efficiently.

Lower weight than
comparable competition.

Fuel-efficient.

Good field performance.

Compatible with existing
airport infrastructures.

An exciting step into the future
of airframe design…

target: 2010 state-of-
the-art 25%
Minimum airport ground
handling

Graham Dash Oliver Flight
Matt Kanalas Tim Marlow
JonathanYoungs Cameron Filmer
Marcus Johnson Ross Mansell
Chris Wills

Passenger Capacity: 150
Range: 3000 nm

.
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Project Sponsorship 2010-2011

Group Projects

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.

http://www.smallpeicetrust.org.uk
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.

The Smallpeice Trust

Smallpeice Trust

Windsport International
Celtic Sheepskin Company Ltd
Stephen Mayer International
Low Carbon South West
The Tank Museum
Shell
Delstar Eng Ltd
Moulton Bicycle Company
Global Filters Ltd
Molins PLC
Renishaw PLC
Hayssen Sandiacre
Royal United Hospital
Rolls-Royce

Aeronautical Projects
Airbus Filton
Rolls-Royce

Human Powered Submarine
Impress Sensors
Babcock Engineering
Flowtech Engineering
Challenger Group
Biotex
Eltima Software
Nasa Instruments
Earthwatch Institute
BMT Defence Services
Duncan Propellers Ltd
MCMC
Seacon europe
Jem Divers
S.E.A Ltd
Imagenex Technology Corp
xsens
Vobsterquay inland diving

Team Bath Racing



External Integrated Projects

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

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:

Student Company Supervisor
Valentina Bosco
Jonathan Cooke
Colin Field
Dmitri Ginzburg
Nkoni Nicholas-White

Rolls-Royce,               UK GDL
Rolls-Royce                UK GDL
Rolls-Royce                UK                             GDL
Rolls-Royce GDL
Rolls-Royce                UK GDL

James Pendleton Briers Niftylift UK GWO

Stephanie De Smedt INPG/Siemens               Grenoble, France      FHO
Chathura Kannangara           INPG/EADS Astrium    Grenoble, France      FHO
Hamish Woodrow INPG/EADS Astrium    Grenoble, France      FHO
Frederik de Coninck-Smith  FHJ                                Graz, Austria             FHO
James Murray Corbett          FHJ                                Graz, Austria             FHO

UK

External Review Panel Members

The department would like to thank all the external input to the all project activity. In

particular thanks to the External Panel Review and Advice (EPRA) team put together

by Sir Robert Hill for the first time this year. This is a team of experience Engineers

and Senior Mangers from Industry, who have undertaken 2 detailed reviews with the

students undertaking the Group Design and Business Project.

Bob Hill Colin Dimbylow
Frank Mungo Gan Jenkins
Gareth Somerset John Coles
Jonathan Reeve Patrick Rotheram
Peter Wyatt
Robert Meggs Robin Kerr

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

Peter Cooper



2011 Engineering Projects
Undertaken at the University of Bath



Aerospace, Energy and
Thermo-Sciences Group

BaderAbdel Razeq

PatrickAllen

CameronAustin

Richard Bateman

Recycling and the re-use of materials is bigger than it
has ever been before, Steel is the most recycled and
used material on the planet, but how intensive and
energy oriented is it?Concrete is the highest carbon
emitter to make and recycle due to insufficient
methods that have put into place. the reason behind
this research report is to identify these issues and
propose alternatives that are more environmentally
friendly.

In order to assist the UK in achieving the stringent
target of an 80% reduction in greenhouse gas
emissions by 2050, several forecasting studies
have been carried out. This project analyses the
future uptake of bioenergy as an energy supply, as
projected in three such studies. Following this, the
associated implications for UK bioenergy resources
and the level imports are discussed, informing an
assessment of the feasibility of each study and
recommendations for further work.

The report will consist of a comparative study of a
space satellite's"Optical Instrument Mounting
Bench" manufactured from two different materials.
Improved weight, stiffness and cost of manufacture
will be investigated by designing an alternative
model option manufactured from carbon fibre
composite material. The design will be validated
against the requirements specification using stress,
temperature and deformation analysis performed by
advanced CAD software. The aim is to evaluate
material selection in a space environment.

This project considers the effect that horizontal
vibration has on the onset of convection in a porous
l a y e r . A l i n e a r s t a b i l i t y a n a l y s i s i s
performed on the governing equations and the
perturbation equation is solved in MatLab. The
sensitivity of the onset of convection, as defined by
the critical Rayleigh number was then found as a
function of the vibrations frequency and amplitude.
The findings could be used to improve the growth of
single crystals.

Supervisor:Prof. G Hammond

Supervisor:Prof. G Hammond

Supervisor: Mr G Outram

Supervisor:Dr D A S Rees

Embodied Energy and Carbon Associated with
the Recycling of Materials

Bioenergy resources for a low carbon transition in
the UK

Space Satellite Optical Bench Design

The Effect of Horizontal Vibration on the Onset

of Convection in Porous Layer

Robert Beale

Geonhwan Cho

Luis De DiegoYenes

Alistair Gregory

Supervisor:Dr M J Carley

Supervisor: Dr M Wilson

Supervisor:Dr S Cayzer

Supervisor:Dr M McManus

Motorcycle Windscreen Aerodynamics and
Noise

CFD for gas turbine internal cooling

Life Cycle Assessment of the Printing Industry

Solar PV in Bradford onAvon

This project investigates the effect of a
representative motorcycle windscreen on the flow
and noise levels over a motorcycle helmet. Testing
took place for one week in the large wind tunnel and
attempted firstly to answer the question of whether
or not the windscreen has an effect, and secondly to
look into trends in noise levels for varying
windscreen angles and positions.

The main foucus of this computational project was
on flow behaviour within an annulus of a turbine
s tage of gas turbines . Sol idEdge ST2
and ANSYS CFX were used to create three
dimensional CFD model which was validated
against the existing computational and experimental
data. After all, comparisons between the simulation
results, computational and experimental data of the
turbine stage test rig at University of Bath were
made

Nearly every printer Hewlett Packard sells is
accompanied by a printer bag to protect unit during
shipment. Although not a major contributor to the
total environmental footprint of a printer, the plastic
bag is a very visible element of its packaging. This
thesis has investigated the environmental impact of
six different types of plastic bags through an
appropriately scoped life cycle analysis as well as a
study of post-consumer waste behaviour and
municipal recycling infrastructure.

This project considered the potential for solar
photovoltaic electricity micro generation as a
method for reducing carbon emissions in Bradford
on Avon. Objectives were to establish the financial
and carbon emission savings, if any, between
photovoltaic installations and the national grid
supply. Findings concluded that the financial costs
associated with photovoltaics outweigh the
environmental benefits at this time. If
manufacturing and labour costs were reduced
in the future, the case for PV could be strengthened.



Rainer Groh

Mitchell Kane

Benjamin  Lane

Kenneth Kwan Lee

Supervisor:DrR Butler

Supervisor:DrM Wilson

Supervisor:DrMcManus

Supervisor:Dr G D Lock

Bending and Buckling of Non-Symmetric

Composite Laminates

Engineering application of an open source CFD

code

Energy Reduction through Smart Intervention

Calibration and Characteristics of

Thermochromic Liquid Crystal

The susceptibility of composite materials to
delamination damage has inhibited their full
exploitation in terms of weight-savings for the
aerospace industry. The project aim was to derive
effective analytical models that predict the onset of
delamination growth by incorporating previous
shortcomings such as mixed mode fracture and
elastic coupling effects. The derived model
conservatively predicts the failure strain to within
18% of experimental results and may help in the
development of future design guidelines.

The project involved using the open source CFD
software OpenFOAM to simulate the flow within a
rotor-stator system, with the results compared
against those from a commercial CFD package and
experimental data. The investigation also assessed
the suitabilty of the software for use with further
work.

This project, carried out in conjunction with
ThinkEco Inc., aims to examine the potential energy
s a v i n g s a c h i e v a b l e a c r o s s p l u g - l o a d
appliances in the department of Mechanical
Engineering. Extensive surveying and monitoring
was undertaken to gain an understanding of how
user perception affects energy related behaviour and
determine which appliances offer the largest
savings. Investigation into: i) the adoption of pro-
environmenta l behavioura l and i i ) the
implementation of 'smart' scheduling, focused on
assessing the optimum intervention strategy.

Thermochromic Liquid Crystal (TLC) changes its
reflective wavelength as a function of temperature
and it is widely used in engineering application for
measuring surface temperature. Due to its unique
properties, its hue temperature correlation may vary
when under different experimental environment.
The main focus of this project is to investigate the
hue temperature characteristics of a 30C and 40C
wideband crystals when different calibration
conditions.

(Jack)HoYi Lo

David Lovell

Thomas McGarry

David Miljkovic

Supervisor:Dr G D Lock

Supervisor:Dr R Butler

Supervisor:DrM J Carley

Supervisor:Prof. I A Gursel

Experimental Study of Turbine Blade Film
Cooling using an Infrared Thermal Imaging
Temperature Measurement Techniq e

The Stability of Compressive Failure in

Delaminated Composites

Effect of Noise on Motorcycle Safety

Smoke Visualisation of Rolling Wings

u

A novel method of flow visualisation using infrared
thermographyws developed to investigate the film
cooling effectiveness on the surface and through the
boundary layer of a turbine blade. The study focused
on the fluid dynamics of the interaction between the
mainstream and the coolant flow at the leading-edge
region. The technique clearly demonstrates the
known flow patterns and was found to be simpler to
implement than other methods used in film cooling
researches

Investigated the propagation and subsequent failure
of delaminations using a combination of new and
existing work of fracture based models.
Used an existing strain control model to demonstrate
that an applied strain 15.5 percent greater than the
threshold strain always breaks laminates containing
1-dimensional delaminations. Created a model of 1-
dimensional propagation under load control.
Created a 2-dimensional strain control model that,
unlike previous models, can predict changes in the
shape of elliptical delaminations during
propagation.

To investigate the effect of noise on motorcycle
safety by evaluating whether motorcycle noise has
an i mp ac t o n c o g n i t i v e p e r f o r m an ce .
Motorcycle noise is known to be sufficiently loud to
causehearing damage, but it has not been previously
investigated whether it has an impact on cognitive
performance and how that could relate to accident
prevention. The outcome of the investigation should
help provide guidelines for what should be
incorporated in helmet design.

The project is an investigation into the effects of
flexible wings for Micro Air Vehicles (MAVs) on
aerodynamic issues. The project has been
undertaken in the closed-loop wind tunnel at the
university and has investigated how having a
flexible wing or a wing with flexible tips can
improve the performance of MAVs that suffer from
an aerodynamic problem known as self-induced
rol l -osc i l la t ions which are det r imenta l
to flight performance in certain conditions.

.



Greg Michell

Hayden Phyo

Stuart Reardon

Gregory Saint-Denis

Supervisor: Prof. G Hammond

Supervisor: Prof. I A Gursul

Supervisor:Dr Z Wang

Supervisor:

Dr R F Ngwompo

Rare Earth Elements as a constraint on low
carbon technologies

Flow Visualisation of Oscillating Wings in a

WaterTunnel

Aerodynamics of Free-to-Roll Membrane and
Rigid Wings in Low Reynolds Number Flows

Alternative Fuels and Sustainability of Biofuels

forAviation

Rare earth elements are a group of 17 elements (the
lanthanides plus scandium and yttrium) that are
pertinent in many low carbon technologies in
particular wind turbines, hybrid vehicles and energy
saving light bulbs. The project aims to analyse these
rare earths in terms of supply and demand,
economics and alternatives in order to
critically review whether this group of elements will
hinder growth of low carbon technologies, in both
the short and long term.

This project is about Micro Air Vehicles and using
flapping wings to enhance lift at post stall angles of
attack. One delta wing and one flat plate wing
were designed and built with inbuilt dye channels
and were tested in a water tunnel at a range of
oscillating frequencies. Qualitative results show a
tip vortex that creates an area of low pressure above
the wing which augments the lift created by leading
edge vortex shedding.

The study made a comparison of the rolling
behaviour of two rectangular planform wings: one
with a deformable wing surface, and the other rigid.
Static tests showed the region of large amplitude
wing rock occurs at a higher angle of attack for the
membrane wing, and that this region is associated
with non-linear lift. Whilst dynamic tests showed
that the shim wing reacted slower to changes in
oncoming wind direction.

Sustainable biofuels are crucial to providing a
cleaner source of fuel to power the world’s fleet of
aircraft and help aviation lower its impact on the
planet. In addition, with dwindling fossil fuel
resources around the world, sustainable biofuels
would provide security of supply. The purpose of
this study is to research the feasibility and assess the
impact of alternative fuels for aviation.

James Scobie

Jonathan Scott

Shashank Seth

Daryl Smith

Supervisor:Dr G Lock

Supervisor:Dr S Cayzer

Supervisor: Prof. G Hammond

Supervisor:Dr A Winnett

TheAerodynamics of Cricket Ball Swing

Sustainable Energy: Policies that add up.

Carbon and Environmental Footprint of Global
Biofuel Production

An Analysis into Providing Incentives for
Carbon Capture Adoption within the UK Coal
Sector

Swing describes the lateral deflection of a cricket
ball during its trajectory towards the batsman. This
investigation aims to demonstrate the fluid
dynamics explanation behind this phenomenon.
Wind tunnel experiments were performed
measuring the pressure distribution and sideways
force on a double sized scaled cricket ball. A new
technique of flow visualisation using an infrared
camera was also established

The UK is legally committed to reducing its CO2
emissions by 80% on 1990 levels by 2050.
Therefore, the Department for Energy and Climate
Change created the 2050 Pathways Analysis to
identify scenarios for meeting these reductions. It is
widely accepted that the UK’s energy demand will
be met by a combination of renewables, nuclear
power and carbon capture and storage technology.
This project is an analysis of the potential of nuclear
power and CCS

The project carried out a detailed evaluation of the
carbon and environmental footprints from the global
production of biofuel.Alife cycle assessment for the
production of bioethanol and biodiesel from each of
their feedstocks was carried out. This along with the
global biofuel production data was used to obtain the
carbon, land, water, built land, embodied energy,
waste and transport footprints. These were
aggregated in order to obtain the overall carbon and
environmental footprint.

There are many methods by which the UK obtains its
energy supply. One of the oldest and least expensive
methods is by coal. However, this is also the most
polluting of all fossil fuels used in energy
production. This project assesses the current UK
outlook for coal power plants to adopt carbon
capture and storage, and whether further
government mechanisms are required in order to
make the technology an economically feasible
option.



Maddy Stow

Levi Thompson

Sicong Wang

Sam Warren

Supervisor:Dr M McManus

Supervisor:Dr M Manus

Superisor:Prof I Gursul

Supervisor:Dr S Cayzer

Life Cycle Assessment of Rapeseed Biodiesel

Combining dynamic simulation and life cycle
assessment to enhance sustainable building
design

Wing Morphing

European Supergrid, Technical implementation
and the role of the UK

Biodiesel in the UK is subject to government targets.
These targets aim to improve the energy security of
the UK by reducing fossil fuel use and to reduce the
impact the UK has on climate change. However
there are concerns that such targets may have a
detrimental effect on the environment. A life cycle
assessment (LCA) was proposed to investigate the
sustainability of rapeseed biodiesel in the UK.

The increasing demand of the flight efficiency for
both military and civil aircraft is the fundamental
reason for investigating this project. One of the
potential solutions is the morphing wing aircraft
concept.In this project, an experimental
investigation was undertaken to understand the
aerodynamics of 50° sweep angle nonslender delta
wing with changing anhedral angle. Pressure
measurement was conducted as the main
quantitative method. The results reveal that the
pressure distribution tends to be decreasing
uniformly with the increase of anhedral for
symmetric analysis which will result slight loss in
lift, but delay the vortex breakdown approaching
wing apex.

European targets for emissions reduction and
renewables use are in place for 2020. One proposed
solut ion to help meet these targets is
the implementation of a European Supergrid, which
would connect up all the large renewable energy
sources in Europe. The large geographical
area would negate the intermittency of renewables
and create a free energy market across Europe. The
project will cover economic, political and technical
analysis and make proposals for the Supergrid’s
implementation.

In the UK, buildings account for 36% of total
greenhouse gas emissions. In order to reduce
emissions, and meet future regulations, steps
need to be taken to improve building
efficiency. This project looks to incorporate
two methods of environmental analysis that,
when used during early building design work,
enables the potential emissions and energy
consumption of a building to be minimised.

James Wonnacott

ZhuoyiYe

Supervisor:Dr S A Macgregor

Supervisor:Dr Z Wang

Validation of the Heat Transfer Characteristics
in a Novel Braking System

Flow Control of Biomimetic Micro Underwater
Vehicle

This project investigated the claims in a patent for a
new, novel braking system, designed to "cool more
effectively and operate at lower temperatures, even
under sustained braking loads". The system consists
of a fan and heat sink in order to reduce the operating
temperatures through improved conduction and
forced convection, delaying the onset of brake fade
and increasing braking performance.

The model provided by Natural History Museum
was tested in water tunnel so as to search for
functions of cephalofoil. By using food coloured
dye and fluorescent dye with argon laser, not only
the flow patterns around the whole head but also the
separation angles in different regions have been
captured and analysed. Furthermore, the
influences to the flow patterns produced by the the
nostrils were identified so as to prepare for potential
application of BMUV.

Design, Manufacturing
and Management Group

HadiAlaghehband Supervisor:Dr A Nassehi

Using Manufacturing Simulation Techniques To
Improve The Efficiency of Manual Assembly
Lines: Case of RenishawEncoder Production
Line

Globalisation of the economy, fluctuations in
customer demand and trends towards customisation
have forced manufacturing firms to increase their
production efficiency and flexibility. Furthermore,
failure of fully automated assembly lines has
emphasised the importance of using human
operators in assembly operations. Therefore this
project aims to investigate methods to increase the
efficiency of manual assembly lines through
simulation techniques. Renishaw encoder
production line is used as a case study to apply the
proposed methods.



StevenAllsop

MichaelAshiru

Elliot Bates

Oliver Benjamin

S

The UK domestic sector contributes 1/5 of the
country’s greenhouse gas emissions, domestic hot
water consuming 7% of the country's total final
energy. This project investigates the performance
and behaviour of a phase change material for use in
thermal storage in domestic solar heating systems.
This is to assess the potential of using the desirable
attributes of latent heat in order to bridge the gap
between solar energy supply, and domestic hot water
demand.

The overall aim of the project is to develop an
integrated model to provide decision support for an
OEM in the design of an after sales support service
for its manufacturing product. The objectives of the
model are to ensure; optimum level of stock,
maximum availability of the system and minimal
cost of service. The model was developed in
Microsoft Excel.

In this project the modelling of a polymer panel of
complex cross section has been investigated.
Analytical models have been produced to predict
both the static and dynamic responses to loading and
the predictions have been compared to results
obtained through both computer simulation and
experimental test ing of scaled models .

Previous literature has shown the effects of
temperature and humidity on tennis balls and the
court pace rating of tennis surfaces. However little is
known on the effect these climatic conditions have
on tennis strings. The intention of this project was to
investigate the effects of different climatic effects on
string deflection. A tennis racket was subjected to
different conditions and its effects on string
deflection were analysed and compared to identify
any trends/patterns.

upervisor:MrR G Outram

Supervisor:Dr L Newnes

Supervisor:Mr R Valentine

Supervisor:Mr R Valentine

Integration of Phase Change Material in UK
Domestic Solar Heating Systems

Cost of Service

Dynamic modelling and response of polymeric
panels

Climatic Effects on String Deflection

Rhodri Buffett

Timothy Elder

Cointet Florian

Dayanne Corrêa Paulino

Supervisor:Dr B Hicks

Supervisor: Prof. P Weise

Supervisor: Prof. P Maropoulos

Supervisor:

Prof Stephen Newman

The Optimisation of a High Performance
Bicycle Frame

Mass Customisation in Modern Shoe Design:A

NewApproach

Metrology enhanced aerospace assembly:
Surface metrology using contact and non-contact
laser measurement systems

Cryogenic Machining of Metals

The project aimed to optimise a bicycle frame for
axial and lateral stiffness whilst reducing weight.
The frame in question was a Moulton F Frame from
the 1960’s. Moulton’s are iconic for their irregular
frame designs often using multiple small diameter
tubes. The project met its aims, producing a lighter
and stiffer frame from specially chosen 7049
Aluminium. The optimisation process made use of
ANSYS for finite element analysis, along with Solid
Edge for modelling.

A project that delivers conceptual craft footwear
designs and the associated production approach that
benefit from emerging manufacturing technology
conducive to mass customisation. This project
covers mechanical aspects in terms of product
functionality and production method; electrical and
electronic elements are discussed regarding data
capture, data transmission, and the electronic shoe
last. An integrated engineering view of the control of
actuators used in manufacturing is also offered.

The aim of this project was to experiment data fusion
between two laser measurement systems: the
accurate laser tracker, contact measurement system;
and the less accurate laser scanner, non contact
measurement system. Trials and experiments were
undertaken using these systems and then the results
were analysed on different computational software.
Results showed that their fusion would be suitable
for quality control of parts in industry.

This project was an exploratory investigation of the
cryogenic milling of metals, focusing on aluminium
alloy grade 6061-T6. The application of
liquid nitrogen was used to examine cryogenics as a
replacement for conventional, oil-based liquid
coolant.Areas of work included designing fixtures
and test parts, machining samples through
conventional, dry and cryogenic methods for
comparison purposes. The evaluation was based on
chip morphology, tool wear and surface finish of the
machined samples



Henry Davies

Jonathan Elvidge

Jiandong He

Alex Kelly

Supervisor:Dr B Hicks

Supervisor:Mr R G Outram

Supervisor: Prof. S Newman

Dr V Dhokia

Supervisor:Dr R Valentine

Improved design of packaging for home delivery
systems

Rapid Moulding

Introducing a New Approach for the Design and
Manufacture of Personalised Shin Guards for
Football

Simulation of a Tennis Racket

An investigation into the current packaging used in
home delivery systems and methods by which it can
be improved. Using a Multi Axis Simulation Table
to simulate typical vibrations experienced during
delivery, alternative design solutions were
investigated and a final solution proposed. The final
solution reduces the waste associated with produce
damage by protecting its contents effectively and
also satisfies the environment policies of the sponsor
company, Riverford Organic.

This research project is aimed at testing the
feasibility of using a solid rapid prototyping
technique to produce moulds for an injection
moulding machine. The intended use for the
produced mould would be small test runs,
completed before a part is moved into mass
production

This project focuses on a new approach for the
design and manufacture of personalised shin guards.
This new approach involved use of a 3D
camera combined with computer-aided modelling
techniques, CNC machining and British standard
testing. A novel method of Cryogenic machining
was used to machine the soft inner shock absorbing
layer and impart a satisfactory surface finish.
Overall result of this project demonstrated the
feasibility of designing and machining a fully
personalised shin guard.

The stringbed of a tennis racket is the only part of the
racket that actually contacts the ball, and yet its
dynamic response is the least well understood. This
project aims to increase understanding of the way a
stringbed reacts when it is impacted, and the effect
of changing properties like string material and
tension, using finite element modelling techniques.

Haydn Kirkman

Behzad Lotfi

James McMullen

Nikesh Patel

Supervisor:Prof C McMahon

Supervisor:Prof P Maropoulos

Supervisor:Prof S Culley

Supervisor:Dr L Newnes

.

Low-Carbon Transport

Integration of high and low resolution data in
reverse engineering

UnderstandingAircraft Damage Context

Decision making at the contract bidding stage

The UK plans on reducing their carbon dioxide
emissions by 34% by 2020 and currently the
transport sector is the second largest emitter. Inter-
regional transport has been focused on by developing
a model to assess individual journeys for their carbon
emissions. Furthermore, assessments of the journeys
emission sensitivities to both technological and
behavioural changes have been undertaken. These
results can then be used to decipher what is really the
best way to reduce transport emissions.

The data fusion between high and low resolution data
has been developed to introduce a faster and more
accurate process in RE applications. In this
development of the process algorithm a CAD model
has been introduced from an actual component; the
complex overall geometry features that are not
critical to the component function have been
captured using a LS which counts as a low resolution
scanner, and the standard geometry machined
features that are normally higher in precision are
captured using the CMM with a touch-trigger probe.

This project looked at how the Airbus In-Service
department deal with damage queries from their
customers. Primarily the task was to improve the
retrieval of historic repairs, as these are often used as
a basis for new ones. Research was done with the
Airbus Engineers and prototype search tools were
developed and tested. Finally these were analysed
along with existing and alternative tools to deliver a
proposed new solution to repair case search.

The World Bank have recently introduced the
Performance based Management and Maintenance
contract in Tanzania in a hope to manage the
deterioration of rural roads more effectively. The
transformation to a service based industry has
imposed a greater level of uncertainty on contractors
during the cost estimation process. The aim of this
project is then to deliver an approach to propose a
competitive price bid which yields suitable profit for
these types of contracts



Iwan Pepperell

Lauren Reader

.

Stewart Russell

Ghazaleh Safdari

Supervisor:Prof G Mullineux

Supervisor:Prof C McMahon

Supervisor:Mr R Valentine

Supervisor:Prof S Newman

Modelling a Bio-Inspired Spherical Mechanism

Utilising Online Reviews to Design for Emotion

Tennis Racket Analysis

Cryogenic Machining of Composites

Recently, a paper was published describing the
development of a mechanism capable of reproducing
the motion required to drive a flapping wing for
MAV application. This project describes the use of
software developed at The University of Bath, the
Constraints Modeller. The software is used to
reproduce the mechanism and then optimise it,
which it achieves. It is concluded that the published
paper may contain inaccuracies, and that the
software is suitable for this application.

Design for Emotion is a design approach that
investigates consumers emotional responses to
products and uses this information to create future
products which consumers connect with
emotionally, with the aim of increasing product
sales. Online reviews contain masses of information
but at present are not widely used for emotional
design. This report proposes an automated
classification scheme to allow designers to
efficiently extract valuable information from online
product reviews to design for emotion

The aim of this project is to improve and validate the
use of linear variable differential transformers in
measuring the deflection of tennis racket strings
during a ball impact. To validate the method, the
results from the LVDTs will be compared to those
from a high speed digital camera (a measurement
method which is already considered accurate). This
new method has a high sensitivity and could be
utilised in further research on tennis string
deflection.

This project focuses on the feasibility of cryogenic
machining of composites. The aim is to investigate
the influence of cryogenic cooling on the quality of
machined parts. Due to the abrasive and
inhomogeneous nature of composites, machining of
these materials experiences a number of issues such
as surface delamination and fibre break-out which
results in poor assembly tolerance and reduces
structural integrity. This study highlights the
advantages of cryogenic machining of composites
compared with conventional machining.

Pia Taubert

Lucy Toulson

Paul Wallace

Stephen White

Supervisor:Dr A Bowyer

Supervisor:Dr A Nassehi

Supervisor:Prof S Culley

Supervisor:Mr A Green

Printing a micro-air vehicle with the rapid

prototyper RepRap

Design and Manufacture of Personalised

Earphones

The use of barcodes for document management
in safety-critical engineering industries

CFD Improvement of Eco-Marathon cylinder

head design

The aim of this project was to design a micro-air
vehicle whose structure can be printed with the
open-source rapid prototyper RepRap. This
technology is capable of creating even complicated
and complex three-dimensional structures easily and
was therefore used to print a light-weight micro-air
vehicle structure. This project was also used to
determine whether RepRap is capable of printing the
structure for a flyable micro-air vehicle without
having a negative effect on its flight characteristics.

Earphones are used by millions of people worldwide
but a large majority of users find them
uncomfortable and/or a poor fit. A novel method of
manufacturing personalised earphones was
investigated to develop a solution that allows
personalised earphones to be manufactured at a
lower cost and shorter lead time than currently on
the market. Cryogenic machining was used to
manufacture a personalised earphone with the aid of
3D scanning and CAD/CAM technologies

.There has been a rapid advancement in electronic
systems for document generation and management,
and yet paper is still increasingly used by
engineering businesses. Poor interaction between a
dynamic electronic system and a static paper
document can decrease worker productivity and lead
to design failure. This project investigates the
potential role of barcodes for bridging this divide
through the management and augmentation of both
printed and electronic documents.

An investigation into the performance of the engine
used to power the University of Bath’s Eco-
Marathon vehicle using Computational Fluid
Dynamic analysis. The main objective is to gain a
better understanding of the fluid behaviour inside the
engine during running, concentrating on the intake
stroke. Multiple simulations have been produced to
examine the effect changes in cylinder head design
have on the fluid flow and steps to produce a moving
mesh model have been made.



Trevor Allen

WilliamAlmond

Supervisor: Dr W Megill

Supervisor: Dr W Megill

High output cycling performance in a sub-

aquatic environment

Submarine - hull and hatches, mould

modifications

This project is part of the competition submersible
group. The project was highly experimental
involving a series of surface and sub-aquatic cycling
ergometry tests. The efficiency of power production
with respect to oxygen consumption was analysed
across a range of cadences (rpm) and powers (W).
The results show that the additional power
requirements of sub-aquatic cycling are a function of
cadence. These results were used to optimise the
power delivery to the submarine Minerva.

BURSTs' past 2 submarines, Sulis and Sea-Bomb
have been heavily critiqued for their quality of
manufacture. As such, this project, through an
iterative processes, aims to document the creation of
a standard operating procedure for the fibreglassing
of a human powered submarine hull, using only the
facilities within the University of Bath. This
required adapting a Quality Function Development
technique to establish the definition of, and metrics
by which to quantify, a high quality hull.

Competition Submersible

Craig Wilkinson

Sebastian Wolf

Supervisor:Dr B Hicks

Supervisor: Prof S Newman

Investigating Consumers Perceptions Of

Eco-Vehicle Styling

Design and Manufacturing of personalized

packaging

Style and aesthetics are very important in making a
product successful, including vehicles. Style can
convey any number of things including the
perception of eco-friendliness. There are a number
of vehicles on the market that are classed as eco-
friendly, this study aims to determine which vehicle
styles are perceived as eco-friendly, how important
eco-friendly factors are and how they affect
consumers decisions to purchase a vehicle.

Packaging is an essential part of the production for
every company. For those, who focus on mass
customization, current packaging does either
provide unsatisfactory protection or increases the
costs for manufacturing dramatically. This project
focuses on designing and manufacturing a
customized packaging solution for the Moulton
bicycle company by using cryogenic machining and
soft elastomers. Moreover, it compares different
packaging materials, methods for manufacturing the
packaging and gives an economical ratio for the
possible approaches.

AbumereAsuelimen

Christopher Britton

Evangelos Christidis

Kyle Fortna

Supervisor: Dr PIravani

Supervisor: Dr D N Johnston

Supervisor: Dr J L Cunningham

Supervisor: Dr L Chambers

Robot Submersible SAUC-E Mission Planning

Investigation into Implementing a Hydraulic

Transmission on a Human Powered Submarine

Optimization of a Human Powered Submarine
propel ler us ing Lif t ing Line Theory

Completing Gymnobot: An Iterative Approach
to Deploying a Biomimetic ROV Into Water

The project is the next step in the development of the
Seabiscu it Autonomous Underwater Vehicle
(AUV). The fundamental aim of the project is to
make the AUV smarter and more capable of
achieving the tasks for the 2011 SAUC-E
competition. This has been achieved by developing
an Artificial Intelligence architecture for the AUV.
The AI architecture would guide the robot through
the tasks, whilst monitoring the health and energy
usage of the robot.

Hydraulics can be found in a large number of
applications and offer significant advantages in
operating conditions, flexibility and responsiveness.
Current Human Powered Submarines use
mechanical transmissions; these systems experience
significant losses due to the conditions they operate
in. This project looks at the feasibility of
implementing hydraulic transmissions onto a
current and future Human Powered Submarines with
the aim of improving transmission efficiency and
design flexibility.

This project involved optimizing a propeller
intended for a rather unusual application, that of a
Human Powered Submarine(HPS).This project
emphasizes an analytical approach to the propeller
design. Variational optimization algorithms were
implemented to provide an optimized propeller
geometry at an on-design operating state, by
utilizing Lifting Line Theory for modelling the
propeller action. Finally, a Newton-Rhapson
procedure was also implemented to analyse the
propeller performance at off-design operating states
and at different pitch settings.

This project is an investigation of an underwater
submersible called Gymnobot, which was inspired
by the knifefish (a fish that uses one long fin for
omnidirectional locomotion). The projects focus
was to reverse engineer the robot for the purposes of
replicating its components and modifying existing
parts to allow not only forward propulsion by the
Gymnobot, but backwards and vertical. Iterations
were performed to make the Gymnobot operational
and tests highlight a range of kinematics.



Isabel Hoskin

Nicola Keen

Matthew Parramore

Radomir Rashkov

Supervisor:Dr W Megill

Supervisor: Dr M Sahinkaya

Supervisor:Mr R G Outram

Supervisor: Dr M Meo

Design and Manufacture of Control Surfaces for
a Human-Powered Submarine

Sonar guided control of a human powered

submarine

Sulis 2: Cockpit to Propshaft

Sandwich Composite Hull for the Bath

University Racing Submarine

The design of a submarine rudder requires an
understanding of the stability and manoeuvring
characteristics of the boat. This project analysed the
dynamics of the Minerva human-powered
submarine, combining theoretical techniques with
model testing to determine the best method for
calculation of the optimum rudder size. Therudder
planform was then designed to give the best
characteristics for low drag and thus help the
Minerva achieve a competitive speed at the
International Submarine Races 2011

The aim of the project was to design and develop an
autopilot system for submarine yaw control during
the 11th Biennial International Submarine Races;
the goal of the race being to achieve maximum speed
along a straight 100 meter race course. Through
practical testing and the development of Image
processing code in LabVIEW, a multibeam Sonar
was successfully used to output a submarine
distance to wall and heading in real time, whilst
piloted at depth.

This project entailed pioneering a controllable pitch
propeller system for BURST’s one man propeller
driven submersible, entered into the 11th
international submarine races. The boundaries of the
design encompassed the propeller hub, the internal
hub mechanism and the actuator that drives the
system. The ultimate goal was to be able to set the
propeller blade angle of attack depending on the
velocity of the hull and the rotational speed of the
propeller shaft.

This project aims to investigate the use of a
sandwich composite for the hull of the 2011
submarine named Minerva. It is focused on finding
the most suitable core material and facing lay-up for
a sandwich composite which optimise the structural
performance, buoyancy/stability of the submarine
and considers various design aspects. Materials used
are GFRP as facing material and balsa wood,
polyurethane foam, cork for core.

Elias Rizopoulos

Nathan Sell

Jenifer Spillane

Thomas Stevenson

Supervisor: Dr Dr W Megill

Mr P Williamson

Supervisor: Dr M Carley

Supervisor: DrM Ansell

Supervisor: Dr S Macgregor

Robot Submersible: Simulation and Control

Optimisation of Biomimetic Fins for a Human
Powered Submarine

Eco-composites for human-powered submarine
manufacture

Propeller Optimization for a Human Powered
Submarine

This project is about designing the motion control
system of an autonomous underwater vehicle. The
control system takes into account the sensor
measurements of the current position and governs
the thrust vectors required to reach the desired
position. Before the control system could be
designed, it was essential to build a simulation
environment in which the sensor and control
algorithms could be tested: a task that was
accomplished by using system identification
techniques.

This project aimed to create a Boundary Element
Model of a heaving pitching propulsion system in
order to optimise the fin design for Seabomb, for
departments human powered submarine. This model
was validated by comparisons to empirical results
from tests done within the Ocean Technologies Lab.

This project looks at incorporating an Eco-
composite into the design of the new BURST
submarine, Minerva. The main investigation of the
project looks at the suitability of using Biotex flax
fibre reinforced PLA composite: By testing the
moisture absorption of the material when it is
fully submerged under different conditions and
observing how this affects the physical and
mechanical properties of the material.

Bath University Racing Submarine Team (BURST)
will be entering their new Human Powered
Submarine (HPS), The Minerva, into the
International Submarine Races (ISR) this June in
Washington D.C. The aim of the project is to design a
propeller that will accelerate the vessel to
the greatest speed possible.By full scale testing and
the use of CFD, the operating conditions of
the propeller was determined. Software utilizing
blade element theory then designed an optimum
propeller.



Edward Ter haar

Paul Williams

Charles Wilson

Supervisor: Dr L Chambers

Supervisor:Dr. W Megill

Supervisor: Dr J Roesner

RoboFish: Fluid structure interaction of fishlike
swimming

Puffin Inspired Robotic Submersible

The Design and Manufacture of an Autonomous
Pitch Control System for the Human powered
Submarines SeaBomb and Minerva

The basis of this research was to look at energy
storage within a backbone of fish models. Torsion
springs were placed into a bikes transmission chain
at different points and these were then cast into a
silicone fish mould. These models were tested in a
f o r c e r i g . T h e m a i n f i n d i n g s o f t h i s
experiment showed that the posterior stiff joint
produced more thrust and higher thrust to power ratio

.

The Puffin Inspired Robotic Submersible is a bio-
mimetic experiment in under water propulsion. This
years development is to reduce the weight of the
drive system which would allow a reduction in
flotation foam that takes up a lot of space within the
submersible. To achieve the weight reduction a
lightweight waterproof housing will be designed and
built to house the lighter motor and gearbox selected
for the drive system.

The human powered submarine has previously been
steered by the pilot, this project aims to improve race
times by removing pilot loading and taking a more
efficient path. The project focuses on three main
aspects of the control, the specification and
purchasing of the pitch and depth sensors, the
construction of control surface actuators for both the
elevators and rudder and the design of a pitch and
depth control system.

.

Machine Systems Group

Sarry Dahdah S :

The aim of this project is to investigate the air flow in
an oscillating water column type wave energy
convertor. Computational fluid dynamics was used
to investigate the air flow through the
convertor. This was done to design an air flow
regulating system to optimise the performance of the
convertor in order to increase the lifetime of the
device by making it more economical.

upervisor Dr A Hillis

Analysis of air flow in a wave energy converter

Mark Dunkerley

Wisdom Enang

Dean Gardner

Christopher Helliwell

S

A method of vibration reduction in high-speed
mechanisms was developed utilising a shaped
velocity input. Various optimum velocity profiles
were generated using a genetic algorithm solver that
sought to minimise different dynamic performance
measures, each considered to be most representative
of the harmonic content of the system. The resulting
profiles were implemented experimentally on a
sample four-bar linkage mechanism in order to
assess the effectiveness and suitability of the
proposed technique in industrial applications

S :

This research study has been undertaken in order to
quantify the impact of biodiesel emissions on
the light off performance of an oxidation catalyst,
both in idealized laboratory conditions, and real life
drive cycles. Results obtained from the tests
performed were compared with the findings of other
researchers as well as used in the proposition of
prediction models for the catalyst conversion
efficiencies in an NEDC drive cycle, for different
exhaust temperatures.

S :

Hydraulic hybrid powertrains present a promising
solution for improving the fuel efficiency of large
vehicles. A versatile vehicle simulation has been
developed, using Simulink physical system
modelling software. The model can be used to assess
the feasibility of hybrid systems in terms of fuel
efficiency, also highlighting key areas for
optimisation. The results underline the importance of
minimising component losses within the system,
particularly with respect to part load efficiency of
hydraulic pumps and motors.

S :

A close coupled heat sink was attached to a heated
aluminium block and the heat rejection to airflow
was calculated. Two types of heat pipes
were then tested by spacing the heat sink and heater,
again the heat rejection was calculated, and this
enabled the effectiveness of the heat pipes to be
determined in comparison to the close coupled
arrangement. The overall aim was to show that heat
pipes could be used to improve packaging.

upervisor:Dr M Sahinkaya

upervisor Dr C Bannister

upervisor Prof. A Plummer

upervisor Dr K Robinson

Vibration Control of High Speed Manipulators

Investigating the impact of Biodiesel on

Automotive Catalyst Performance.

Performance prediction for hydraulic hybrid

vehicles

Examining the effectiveness of heat pipes for
electronic cooling



Lian Weixin

Nicholas McMullen

Lokman Po

Luke Roberts

S :

This project is to investigate a bicycle suspensions'
behaviour; by experimentally testing front and rear
s u s p e n s i o n o f a M o u l t o n b i c y c l e ;
as well as building up a computational model for
both suspension units using Matlab/Simulink. There
will also use SimMechanics to build up a
full bicycle model as well. Finally by comparing
both experiment and modelling result to see the
feasibility of model.

S v

This project was an analytical review of data
collected in an experiment using biodiesel blends in a
petroleum diesel engine. Three fuels, B0, B25 and
B50 were tested at varying speeds and loads. The
main differences between petroleum diesel and
biodiesel were found in, the value and position of
peak pressure; the rate of pressure rise the point of
start of combustion; length of ignition delay; the
maximum heat release and the maximum heat
release rate.

S : :

This project focuses on the instability issue within a
pressure reducing valve manufactured by the Sun
Hydraulics Corporation. A complete dynamics valve
model was created by MATLAB SIMULINK.
Numbers of instability factors of valve were drawn
after extensive testing of the model. A list of
modification in valve design was made in order to
improve the stability of valve.

S :

A brief study into torque limiting devices in power
transmission. Paying particular attention to the
devices ability to consistently cap torques in a power
transmission environment. The study looked into
current and potential methods of capping torques
while still allowing sufficient transmission of power.
The project included the testing of a single torque-
limiting device to understand how it performs.

upervisor Dr D N Johnston

Dr J Darling

upervisor Dr C Bannister

upervisor Dr D N Johnston

upervisor Dr C Brace

Investigation of bicycle suspension

Investigating the Combustion Characteristics of

Biodiesel

Dynamics Modeling of Pressure Reducing Valve

AStudy of torque limiting devices

Vincent Ruane

Kin Shum

JackyYeung

S :

The aim of this project was to investigate the
feasibility of incorporating a Wave Energy
Converter into Offshore Wind Turbines (OFT), with
the motive of increasing the utilization of existing
electrical and structural infrastructure of the OFT,
whilst gaining WEC operational data. Vince is great.
The structural impact on the OFT and energy that the
device would be capable of producing was
investigated. Several concepts were considered and
a preliminary design was recommended and
analysed.

S :

The project focused on the calibration in a modern
powertrain system with an internal combustion
engine and an ECU. To examine the control system
and establish control strategy of the ECU for the
engine with the utilisation of a modern technique
called Hardware in the loop which integrate real and
simulated components in a test loop in order to
reduce development time and cost.

S :

The use of biodiesel is an increasingly interesting
topic in the industry because it can effectively
replace the even more expansive and scarce fossil
diesel. A light duty common-rail engine is tested in
this project, with three blends of diesel and four
different injection strategies. Using the data
recorded, an engine optimisation is attempted to
minimise several emissions and not sacrificing the
performance in a large extent.

upervisor Dr J Roesner

upervisor Dr S Akehurst

upervisor Dr C Bannister

Feasibility study for incorporation of Wave
Power Converters into Offshore Wind Turbines.

The development of Hardware in the loop (HIL
powertrain models

Optimizing diesel engine performance for use
with varying biodiesel blends

Materials & Bioengineering Group

Philip Argile Supervisor: Dr A Bramley

Dr K Bray

TheAnalysis of the Bunker Shot in Golf

Current research in golf appears to be missing one
huge aspect; the bunker shot. It is a common
perception that during the bunker shot there is a
cushion of sand between the ball and the club, and it
is this cushion that propels the ball outwards. This
project explored this myth and ultimately
investigated the degree to which the sand
influences the release parameters of the ball.



Ahmed Bakhiet

Benjamin Boulton

Michael Chan

Lynn Clarke

Supervisor Dr A Bramley

upervisor Dr M Meo

upervisor Dr D N Johnson

upervisor Dr I Turner

:

In this project the behaviour of a football during
impact against a planar surface was investigated
with the aim of providing a better understanding of
its behaviour during play. The objectives involve
using experimentation to measure the kinematic
properties of the ball during the bounce using high-
speed photography. The results data is
then analysed and interpreted in order to determine
the effects of these properties on the reaction forces
and the ball’s behaviour during impact

.
S :

Investigation into theoretical and experimental
evaluation of nonlinear ultrasonic techniques for the
detection of adhesive bonding defects. Research
focussed on defects known as ‘kissing bonds’.
Computational modelling was performed on multi-
layer systems using single and dual frequency
ultrasound. Experimental testing of the
pressure dependence of kissing bonds and
contacting interfaces was performed to validate
theoretical simulation.

S :

This project mainly focuses on the effect of bending
on a beam when subjected to impact. This is related
to the university bobsleigh start track braking
system design. During the experiment strain gauge
will be used to record the stress over the bar during
impact. By analysing the characteristics of each
specimens in different material and size, it helps to
improve the design of the braking system.

S :

Bees in the genus Colletes often construct nests in
underground burrows, and line these nests with a
material formed of many fine layers of a polymeric
material. The thermal properties and chemical
structure of this material were compared to those of
some existing engineering polyesters using
Differential Scanning Calorimetry and Fourier
Transform Infra-Red Spectroscopy. The results of
this investigation may support the future
development of biodegradable and resilient
biopolymers.

Nonlinear Ultrasound for DetectingAdhesive

Bonding Defects

Experimental testing of beams in bending

subject to severe inertia impact loading

Crystal Structure of the Bee Nest Cell Lining

Material

Dr k Bray

Football behaviour during impact

Jonathan Coles

Jonathan Douglas-Davies

Lucy Ellis

Daniel Feld

S :

Increasing the up-take of micro-generation in the UK
is seen as a viable means of reducing the UKs carbon
footprint. This study has looked into the use of micro
wind generation in an urban environment, which
poses a large problem due to the lack of available
wind. As part of this preliminary study ways to
overcome this were investigated by designing
building and testing a proof of concept vertical axis
wind turbine.

S :

The aim of this project was to assess the effect
stabilisers have on an archery bow throughout the
entire shot cycle. This was achieved by
breaking the shot cycle down into three stages and
determining what was required of the stabilisers
du r ing each phase . Expe r imen t s were
then conducted relevant to each stage of the shot
process and various stabilisers were compared and
analysed.

S :

Scoliosis is a lateral curvature of the spine that is
normally corrected with rigid instrumentation and
spinal fusion. This project aimed to determine how
instrumentation affected the stiffness of a
spinal model under compression, bending and
torsion. Results show a significant increase in
stiffness. This project set a test protocol for a future
investigation into the biomechanical properties of a
newly designed implant that, it is hoped, will
overcome the problems associated with current
instrumentation.

S :

Operating on the edge of the human performance
envelope, Human PoweredAircraft set a challenging
assignment for any designer. The aircraft, ‘Noctule’
has been under construction for over a year and the
project team is approaching a test flight later this
semester. This project assesses the initial ergonomic
set-up, and by conducting tests on a semi constructed
aircraft and a pool of potential pilots the project aims
to enhance pilot power output and aircraft usability.

upervisor Dr M Meo

upervisor

Dr J Vogwell

upervisor Prof. A Miles

upervisor Dr J Cunningham

Design and Build of a Domestic Vertical Axis
Wind Turbine

Archery Stabilisation

Spinal Biomechanics Study

ErgonomicAssessment of a Human Powered

Aircraft



Lucy Ferguson

Lisa Fitzgerald

Jason Forder

Allen George

S :

This study investigated the feasibility of embedding
NiTinol wires into bistable composites. The aim was
to achieve movement of the composite through
contraction of the wires upon heating.Full actuation
of the composite was achieved by mechanically
attaching six wires. Wires were successfully
embedded in the composite and movement of it
through heating the wires was achieved.The study
concluded that SMA wires can feasibly be
embedded into bistable composites to produce
movement.

S :

This project developed an in vitro testing protocol to
measure the insertion torque and micromotion of a
dental implant when subjected to physiologically
relevant vertical and off-axis loads. The
investigation demonstrated the suitability of eddy
current sensors for use in such studies, and
highlighted the appropriateness of a sheep pelvic
bone as a human jaw model.An initial analysis of the
relationship between insertion torque and
micromotion was carried out and future rig
improvements proposed.

S :

Screw and rod systems are typically used in spinal
fusion surgery for the treatment of severe scoliosis, a
deformity that causes lateral curves in the spine. The
number of screws, rods and their placement is
typically decided by surgeons at the time of surgery.
How these placements affect the stiffness of
i n d i v i d u a l m o t i o n s e g m e n t s h a s n o t
been considered. An optical technique was
developed to address this shortcoming of the current
testing methodology.

S

The aim of the project was to understand the effects
of incorporating hamstrings on the kinematics of
h i n g e d k n e e i m p l a n t s i n a n e x i s t i n g
knee test rig. Constant and dynamic loads were
applied using pulleys and springs and a total of 5
knee implants were tested. It was recommended that
for direct comparisons of hinged implant designs,
the existing rig was a reasonable solution, whereas
for studying the effects a more reliable solution can
be achieved.

upervisor Prof C Bowen / Dr Kim

upervisor Prof. A Miles

upervisor Dr S Gheduzzi

upervisor Prof. A Miles

Embedding Smart Memory Alloy Wires in
Bistable Composites

Dental Implant Micromotion Study

Unwinding the Helix - A Biomechanical Study of
P o s t e r i o r S p i n a l I n s t r u m e n t a t i o n

The adaptation and modification of a knee

replacement test rig

Chirag Gosain

Roy Harris

Emma Hinkson

Tom Jenkin

Supervisor Dr M Meo

upervisor Dr M Ansell

upervisor Dr S Gheduzzi

upervisor: Dr Irene Turner

:

The minimum clearance between rotating blades
and non-rotating shroud in a gas turbine leads to very
critical operating conditions. It increases the
possibility of aggressive contact between blades and
shroud, referred to as the "tip-rub" phenomenon.
This project analyses tip-rub using the finite element
method and investigates the effect of rub-depth and
stagger angle of a compressor blade on dynamics of
the contact.

S :

A broad and ambitious project to design a wind
turbine, optimised for use within an urban
environment. The final design compromised of
helically swept aerofoil blades that rotated around a
vertical axis. Integral drag devices were used to
allow for improved self-starting capability. A full
size working prototype was constructed, with
particular effort put on successful creation of
complex composite structures. Wind tunnel testing
was conducted, and the prototype showed and
encourag ing se l f - s ta r t ing per formance .

S :

My project evaluates the effect of antibiotics in bone
cement used for infection prophylaxis in joint
replacement surgery; by assessing whether its
addition compromises the mechanical properties
leading to prosthetic joint failure. Using Modal
analysis the change in Young’s modulus over time is
assessed for Surgical Simplex P, Antibiotic Simplex
with Erythromycin and Colistin and Antibiotic
Simplex with Tobramycin, and evaluated for it
significance in the onset of joint replacement failure.

S s

When sections of long bone become damaged or
diseased, treatment is necessary to avoid a leg length
discrepancy.A ‘bioceramic’ aims to be designed that
can simulate bone and fill this defect. To increase
biocompatibility, channels containing fibres can be
included to supply nutrients to cells that are infused
within the porous bioceramic.This project aims to
refine the manufacturing technique and to test if
these channels can be incorporated without
compromising the structural integrity

Investigation of the tip-rub phenomenon

Design and Build a Domestic Wind Turbine

The Effect ofAntibiotics in Bone Cement

Design of Bioceramic Bone Substitute

.



Rebecca Kellagher

Xingping Li

Paschal Lynch

George Lyon

S :

The use of ultrasound propagation in fracture
assessment was investigated. An axial transmission
technique was used to test Perspex bone mimics.
Changing the fracture gap width, the angle of the
fracture and the introduction of a bone cement callus
to the model were all investigated. The angle of the
fracture was found to strongly affect the sound
pressure level, and the introduction of callus greatly
affected the attenuation, but needs to be investigated
further.

S :

The objective of the project is to design a pilot
fairing for the human powered aircraft The two main
requirements of the fairing efficient drag reducing
and light weight For the drag reducing the type of
drags mainly occur in the HPA flight is studied and
an optimum airfoil for the fairing is selected. For the
weight the possibility of using light weight material
glass fiber is discussed

S :

Wear of components is of great industrial
importance. Embedded wear sensors in steel parts,
for example injection moulding dies, could yield
many benefits such as longer production runs and
improved tolerance of parts.The applicability of
Titanium Aluminium Carbide, a MAX phase
electroceramic, to the design of wear sensors has
been investigated. The project has focused on
characterising the wear behaviour of this ceramic.

S :

With previous development work having occurred,
the rig required a spraying zone, a heating zone and
to be stand-alone and aesthetically pleasing. Tests
illustrated that incremental tablet coating improves
visual results and overall performance, through the
use of a single spray nozzle. The heating zone used
hot air to dry and transport the tablets. The rig was
made aesthetically pleasing by using a mounting
board and custom manufactured components, whilst
operating as a stand-alone system.

upervisor Dr S Gheduzzi

upervisor Dr J Cunningham

upervisor Dr A Dent

upervisor Dr J Vogwell

Quantitative Assessment of Fracture Healing in
Long Bones Using Ultrasound

Human powered aircraft 3 - Pilot Fairing Design

MAX Phase Ceramics forWear Sensors

Prototype Rig Design for Coating

Pharmaceutical Tablets

Najwan Mohd Yatim

Alastair Macleod

Bhavin Mistry

Theresa Newman

Mechanical Properties of PLA

Pulsed Phase Thermography

Flash Thermography - Expert System

Viscoelastic Properties and Load Bearing
Ability of the Spine

This project involved characterizing a novel
plastic, PolyLactic Acid (PLA), that is produced
from renewable resources. The advantages and
potential uses of PLA were discussed; test samples
were produced, mechanically tested and properties
such as tensile strength, yield strength, elongation
at failure, stiffness and toughness were identified
from stress strain curves and compared to those of
other plastics.

S :

A comparative study of emerging thermographic
NDT processing techniques was performed, in
particular pulsed phase thermography. A pre-
defined experimental procedure was performed and
a new analytical code was developed for image
processing. It was found that the pulsed
phase thermography technique provided no
advantage in defect definition but that it did reduce
image non-uniformities. It was concluded that the
technique was extremely sensitive to acquisition
parameters and a guideline for future study was
discussed.

S :

An Expert System is to be developed, which
attempts captures the knowledge of an expert in the
field of Infrared Thermography, a Non destructive
inspection technique. The study develops an
analytical model for the long pulse heating approach
and validates this model against finite element
simulation and experimentation. Embedded with
the analytical model, the Expert System provides a
novice user with an assessment of whether this NDT
approach is capable of detecting a given defect

S :

An experimental investigation was carried out into
the properties of the spine, most notably the
occurrence of creep. Previous investigations have
attributed all creep behaviour in the spine to the
intervertebral discs, but recent research suggests
that the vertebrae themselves may play a role.
Theories were developed and tested using porcine
specimens, in which creep was observed. Suitable
computational models were then compared and
analysed, in order to increase the understanding of
vertebral creep behaviour

upervisor Dr D Almond

upervisor Dr D Almond

upervisor Dr S Gheduzzi

S :upervisor Dr A dent



Jonathan Payman

Shane Porter

Thomas Sendell

Callum Smith

S :

Human-powered aircraft are unconventional by
nature, presenting unique challenges when
designing for stability and control. This project
identifies key requirements for aircraft behaviour,
detailing concepts for mechanical and electrical
controls, while outlining optimum flight
configurations for the university’s semi-built
aircraft. The influence of pilot weight and wing
position is investigated, along with the significance
of high structural flexibility, through simulation.
Results of ground tests are presented, with details of
flight testing or the near future.

S :

This project investigates the creep performance of
an industrial thixotropic adhesive, Sikadur-31. The
creep response of the adhesive will be measured
using Dynamic Mechanical Thermal Analysis with
a static load applied to different specimens to
represent both shear and tensile loading. In addition
to this, bonded-in creep samples will be tested under
a static load with varying temperature and humidity
to further assess the creep performance of the
adhesive.

S :

The snowboard industry is currently experiencing a
dramatic shift towards the use of environmentally
friendly and sustainable materials. This project
investigates whether an all-natural material
snowboard is feasible. Stourhead Western Estate
sponsors the project, providing locally sourced and
sustainable timber. The project found that sandwich
composite structures, comprising of differing wood
species and bamboo laminates, achieved increases
in performance over existing snowboard structures.
Subsequently, a full scale prototype will be created
this summer.

S :

Titanium and Hafnium metal were anodised for
varying lengths of time using an electrolytic
solution to form metal oxide nanotubes. The current
through the circuit was measured during the process
and impedance analysis was conducted showing
variations as the nanotubes were formed. Nanotubes
for both metals were characterised using SEM and
TEM methods, with measurements taken of the
length and diameter of the nanotubes.

upervisor Dr J Cunningham

upervisor Dr M Ansell

upervisor Dr M Ansell

upervisor Prof C Bowen

Stability and control of a human-powered

aircraft

Creep Performance Of Industrial Adhesives

Sustainable Snowboard Design

The Microstructure/Mechanical Characteri-
sation of Anodised Titanium and Hafnium

Warren Sullivan

Alan Sutherland

Jamie Thorpe

Edward Tong

Bioceramic material composed of 90 percent
Barium Titanate/10 percent Hydroxyapatite is
known to be biocompatible, not cytotoxic and
promote osteogenesis. This project aimed to
measure the mechanical strength of the material to
assess it's feasibility as a load bearing bone graft
substitute.The material was aged prior to testing in
solutions to mimic an in vivo environment and tested
alongside Hydroxyapatite and Barium Titanate to
observe the effect of mixing.

S :

An investigation into methods of reducing
aerodynamic drag and weight of a human powered
aircraf t was conducted. Winglets were
computationally designed and analysed and found to
provide a significant reduction in drag; lowering the
aircraft power requirements. The winglet design is
easy and inexpensive to manufacture. New designs
and materials for the wing spar and ribs were
considered analytically and found to reduce the
aircraft weight.

S :

The main aim of this project was to construct an
impact machine with a large range of drop velocities
along with accurate instrumentation that could
measure the appropriate variables. The design
strategy was to create a range of concepts based on
currently available products, develop these into
specific design components then to manufacture and
assemble these components. The main challenges of
the project were time constraints, manufacturing
capabilities and predicting stresses under shock
loads.

S :

In modern engineering, the uses of carbon fibre and
glass fibre laminate composites in forms of CRFP
and GLARE are increasingly popular in
manufacturing. Such materials are hugely
beneficial, but laminate composites subjects to
Barely Visible Impact Damage, where delamination
and debonding can occur without clear visible
evidence.This Project aims to compare Non-
Destructive Testing methods with microscopy,
finding the benefits and limitations of each method
in producing representations of damage within the
composite laminates

Supervisor: Dr. Irene Turner

upervisor J Cunningham

upervisor Dr M Meo

upervisor DrD Almond

Testing of Piezoelectric Bioceramics

Human PoweredAircraft-Weight and Drag

Reduction

Design of an Impact Test Machine

Comparison of Ultrasonic C-Scan,
Thermography & Microscopy on BVID Carbon
Composites



Anton Van Pamel

Matthew Watson

AlexanderWhyte

Samantha Wright

S :

This study proposes and investigates a new structure
for an auxetic cellular material. The proposed
topology exploits the bi-stable nature of arches and
is therefore believed to feature increased energy
absorption capabilities. It is revealed that the
proposed material outperforms existing materials in
terms of the compressive energy absorbed per
volume. The research is undertaken using FEA
simulations.

S :

An area of increasing research interest is the design
of smart structures that can respond to external
stimuli. This project investigates embedding small
piezoelectric actuators into bistable carbon-fibre-
reinforced plastic structures in an attempt to
controllably change their shape. Research and
experimentation was conducted to develop suitable
actuators specifically designed for this purpose. It
was then successfully demonstrated that these
actuators, when embedded inside a structure, can be
used to generate shape change.

S :

Complex composite parts can be difficult to
manufacture using conventional prepreg material.
Creation of highly aligned, uniform length fibres
within a matrix has been achieved by laser drilling a
standard UD prepreg to generate an array of 'fibre
domains' by IMT ltd. The project involved tensile
testing of uncured prepregs over a range of forming
temperatures and with a variety of hole patterns.
Both the presence of holes and elevated
temperatures led to enhanced formability.

S :

A fibrous membrane that can form around prosthetic
devices in total hip replacements is believed to have
a role in the resorption of bone tissue surrounding the
prosthesis, termed osteolysis. A suitable analogous
material to the natural fibrous membrane was found,
so that its effect on implant stability could be tested.
The material was ultimately incorporated into an
existing mechanical rig to assess its potential to
produce destructive fluid pressures, and thus
contributing to osteolysis.

upervisor Dr M Meo

upervisor Prof C Bowen

Dr Kim

upervisor Dr M Meo

upervisor Prof. A Miles

Investigation of a novel auxetic cellular material
concept for energy absorption.

Piezoelectric actuators in carbon-fibre-
reinforced plastics

Mechanical Characterisation and Evaluation of
Ductile Composite Prepregs Manufactured by
Laser Micro-Perforation

Hip Replacement Interface Study

S :

S :

Wing mirrors are not particularly effective at
performing their main task of providing indirect
vision. Sticking outwards from the car makes them
susceptible to damage, ugly and induces substantial
drag that in turn generates a large amount of noise.
This project has sought to create the next generation
of wing mirrors to solve some of the problems
encountered by existing devices by creating a
morphing structure that adapts to a vehicles
increasing velocity

S :

This project has been undertaken to design a transfer
assist device for powered wheelchair users, to assist
them transferring in and out of a wheelchair, with the
aim to help them toward more independent lives.
The primary target audience for this product is
paraplegics, who have to rely on assistance whilst
transferring. A full-scale working prototype with an
integrated transfer board, providing a bridge
between the wheelchair and an adjacent surface was
developed and tested.

S :

upervisor Prof C McMahon

upervisor Dr B Hicks

upervisor Dr Ben Hicks
Dr Mike Hillman

upervisor Dr J Matthews
Dr R Valentine

Adaptive wing mirrors

Wheelchair Integrated TransferAssist Device

Tammy Adams

Duncan Boa

Jun Yu Harry Chu

Samuel Cooke

Automated Storage Device

Household Taps with Novel Controls &
Actuation

The results of market research show a problem
exists with people having too much paper. There is
not enough time to properly organize paper so it can
be quickly found. This led to the design of a tangible
product which aids organization of documents in
offices. The product locates and presents a chosen
document to the user, who is saved the hassle of
searching through piles of documents.

The aim of this project was to utilise a patent that
was filed by a small tap manufacturer. The patent is
for a single lever mixer tap that contains a valve
located below the sink. A method for actuating
the valve was designed and a number of prototypes
were built and tested. Research was also done on tap
styling before a final tap design was reached.

Specialist Design



Scott Fletcher

Christipher Hanton

Rory Hawkins

David Hutton

Expansion of RepRap project for use in the
manufacture of custom orthotic insoles

Disabled Children's MobilityAid

The aim of the project was to design a machine,
based on RepRap technology, with the capability of
3D printing full size custom orthotic insoles. The
machine must have a printing volume large enough
to print two full size insoles at once, in two hours or
less. The machine must be able to print the insoles in
Polypropylene.

Children with physical disabilities often make use of
a mobility device to aid in rehabilitation and an
improved lifestyle. Out of a range of issues
identified, this project looked to address the lack of
products on the market aimed at teenagers. It
focussed on developing an image that removes the
social stigma often associated with these products.

S :upervisor Dr S MacGregor

S :

To design and develop a towfish for marine
surveying. The towfish will carry a profiling sonar
used for investigating life in the water and the
mapping the sea floor. The key functional
requirements are to ensure that the towfish is stable
during operation, the depth can be controlled from
the surface and there are fail safes in place to protect
the components. A working prototype was built to
test the design principles.

S

S :

It is estimated that 36% of water pumps in the
developing world are broken. This project sought to
design a reliable, low cost pump that could be
manufactured in remote locations. The pump is
powered by a simple air compressing hand pump. A
successful working prototype has been produced.
The pump will be tested in the developing world in
2012.

S :

Several solutions already exist to the problem of
aerial photography. However, these devices are
either too expensive for the casual user or
conversely, so cheap they provide poor quality
photographs. This new design gives a portable,
reusable and high quality user experience through
the use of a remotely controlled camera cradle
suspended from a balloon: all for less than £200. A
customised video system also provides the operator
with constant footage of the camera’s perspective.

upervisor Dr W Megill

upervisor: Dr A Bowyer

upervisor Dr G Jones

upervisor Dr J Roesner

Towfish Product Design

Water pump for remote locations in developing
countries

A.B.C -Aerial Balloon Camera

Matthew Jennings

James Leffler

Bernadette Leung

Weiyu Liao

Kevin Parmar

Marcus Pont

The aim of the project was to design and make an
attractive vessel into which waste plastic can be put
into before being placed into the green recycling box.
The plastic must be compressed in order to reduce
the volume of plastic waste within the home. A bin
has been designed that uses a hydraulic lever
actuated by the user to compress the plastic within
the bin to a third of its original volume.

Supervisor:Prof S Culley

Space Efficient Waste Plastic Recycling Device

S :

The project was to develop a system to allow a
remote controlled or autonomous underwater
vehicle to vector its thrusters. This system intends to
improve upon the manoeuvrability of smaller
underwater vehicles by allowing each thruster an
additional functional axis. The system also intends to
improve upon efficiency by allowing sub designers
to reduce the number of thrusters required for
standard three-dimensional movement. An initial
prototype was design and built resulting in valuable
design information

S :

According to DEFRA if everyone boiled only the
amount of water they need, we could light the streets
of the UK for 7 months! The project aim is to design a
kettle that could help the user to reduce energy
wastage by providing water volume and temperature
information for users. convenience and incorporate a
keep warm function with it to reduce the number of
needs of boiling within a day.

S :

Design a new transmission system with lower
friction which can improve the vehicle performance
and saves fuel consumption

The aim of this project was to design a device that can
be used to transport items up and down from a
balcony or window of a multi-storey building while
being sufficiently compact to fit in a cupboard or
under a bed. Examples of the aforementioned ‘items'
would be anything weighing up to 15kg; from
transporting numerous loose items for a picnic in the
garden to a single large item such as a bicycle.

S :

upervisor Dr W Megill

upervisor Dr E Dekoninck

upervisor Mr A Green

upervisor Mr G Outram

Vectored Thruster for ROVs and AUVs

Eco-Kettle

Transmission system for eco-marathon vehicle

Foldable Domestic Crane (FDC)



Simon Potticary

Richard Sheppard

Peter Spence

S :

With raising fuel costs and newly imposed towing
regulations it is becoming imperative for caravan
manufacturers to lower their product weight.
Working with Bailey Caravans, this project is
therefore looking to creating a lightweight yet
versatile interior product for inclusion within their
range. After preliminary research, this product was
chosen as a seat/bed conversion process utilising
lightweight sandwich composites to produce an
approximate 50% weight saving and faster
conversion process than the current Bailey designs.

S :

The aim of this project was to design a head support
that was able to dynamically follow the head
movements of patients with cerebral palsy.
Patients with this condition often suffer from
spasms, which can lead to pressure sores and hair
loss when using conventional static head supports.A
design was developed with the intention of
improving the quality of their day to day lives by
providing superior support to their head and neck.

S :

Solar energy reaching the earth’s surface is
approximately 1000 times the current global energy
demand. Electric lighting is used excessively to
illuminate buildings during daylight hours. This
project focuses on reducing artificial lighting, thus
saving energy via the design and development of a
cost effective sunlight emitting lamp. A
manufactured prototype utilising solar tracking
Fresnel lenses to collect and transmit sunlight into
solid core, flexible optical fibres, successfully
demonstrates the concepts potential.

upervisor Dr J Darling
Dr E Dekoninck

upervisor Prof. A Miles
T Adlam

upervisor Dr E Dekoninck

Versatile Caravan Interiors

Dynamic Head Support

Lighten up.

Formula Student

Simon Badcock Supervisor:Dr G Owen

Spring and Damper Optimisation

This project details the suspension spring and
damper optimisation process used to modify a road
going 1955 Kurtis Kraft 500S sports car
for competition use. Using current vehicle
dynamics theory, steady-state models were created
to evaluate the effects of spring stiffness on weight
transfer and suspension travel. Dynamic models
were then used to evaluate the transient system
response to various inputs and select an appropriate
damper profile for optimum handling and traction.

Bryan Bozzi

Daniel Burdett

Supervisor: Dr M Wilson

Supervisor:Dr C Brace

Supervisor:Dr G Owen

Supervisor:Dr J Cunningham

TBR11 RearWing PerformanceAnalysis and

Design.

Diffuser Design, Manufacture, and Validate

TBR 11 have decided to investigate the effects of
introducing wings on an FSAE vehicle. The
aerodynamic performance of various wing
concepts and the dynamic behaviour of the car
under the different loading conditions will be
studied. The project aim is to reveal an optimised
wing design for this car and the difference in
performance it generates.

Design of a diffuser for the Team Bath Racing 2011
Formula Student car with the aim of gaining a
competitive advantage through the use of
aerodynamic aids. Extensive Computational Fluid
Dynamic simulations were used to optimise and
specify the geometry of the diffuser which was
manufactured using Carbon Fibre Reinforce
Plastic.

Transient Engine Calibration of a Formula

Student Car

Design and Optimization of a Formula Student

Pedal Box

Calibration of a Formula Student Engine to
minimise lambda fluctuations during throttle
transients, ensuring a smooth and consistent
throttle response. Lambda fluctuations occur
during throttle transients due to a varying fuel film
in the inlet ports until steady state is reached. This
was achieved by utilising transient fuelling
compensation factors to correct for the varying fuel
film based on the throttle inputs of the driver.
Engine start-up, warm-up and over-run fuelling
were also calibrated.

The Project consists of designing pedal box to suit
the TBR11 vehicle which is due to compete at the
FSAE California and Formula Student Silverstone
events. The design will be drawn out on CAD
programs and analyzed with FEA in order to
optimize it for weight saving while improving
stiffness and reducing flex.The project will also
consist of analyzing the braking forces on the
vehicle and specifying a system that will provide
superior performance.

Vania Cantoni De Nora

Jun-Jei Chan



Steven Clark S

S

With engine downsizing becoming more common
to increase fuel efficiency and to comply with
emissions legislation, knock is becoming more
frequent and is the limiting factor when downsizing.
Based on engine in-cylinder pressure data from two
engines, this project investigates the idea of
systematic deterministic behaviour exhibited in
spark ignition engines with the aid of phase lag
plots. A predictive algorithm is then utilised to
detect when a possibly damaging cycle will occur.

upervisor: DrH.A.Kim

upervisor:Dr C Brace

Supervisor: Dr C Brace

The Design and Optimisation of a Penetration
Resistant Shear Panel

Construction of a Tyre Testing Rig and

Collection of Data on the 10" Hoosier LC0 Tyres

This project looks at the design of a structure to
prevent penetration of foreign objects into the
cockpit area of a Formula Student car whilst also
providing the chassis with extra stiffness.AKriging
metamodeling technique was used to obtain a
response surface from finite element simulations
using a latin hypercube experiment design. A
conflicting multi-objective optimisation was
performed on the response surface to calculate the
Pareto-optimal designs (best trade off) between
stiffness and mass.

Through the use of in-cylinder pressure data, an
investigation was undertaken into the combustion
stability and knock tendency of the new Aprilia V-
Twin engine. The data was then used to calibrate the
engine management system to achieve reliable
performance in key areas of operation.

Tyre data is a vital aspect to understanding the
dynamic performance of a car. This project consists
of designing and construction of a tyre-testing rig to
work in conjunction with the rolling road available
at University of Bath. The test rig is designed to
collect the basic necessary data to analyse tyre
performance. RTBR11 plan to test the new 10
Hoosier LC0 tyres on the test rig, as the market
doesn’t have any available data.

Daniel Colbourne

Thomas Evans

Aritra Ghosh

Formula Student Engine Combustion

Investigation

Predicting theAbnormal Combustion Cycle-by

Cycle in Internal Combustion Spark Ignition

Engines

Supervisor:Dr G Owen

The aim of the project was to better match the valve
events and the exhaust system to the intake
restriction that is present on all Formula Student
cars. Through the use of a number of custom
components which had been designed using 1
dimensional engine analysis software, it became
possible to improve the performance of the engine
significantly.

An engine simulation was developed for an Aprilia
RXV550 V-twin motorbike engine for use in a
formula style race car using analytical and
experimental techniques. The accuracy of the model
was evaluated, and the results obtained through
s i m u l a t i o n s a n d d y n a m o m e t e r e n g i n e
testing were used in the optimisation of the intake
geometry. A final design was produced for use on an
Aprilia V-twin powered Formula Student car,
resulting in a significant improvement in engine
performance.

This project looks in to the stages in developing a
simulation environment for a Formula Student car.
CarSim 8.0 with the FSAE Package was used in
developing the environment where the driver,
vehicle and track models were modified in order to
represent similar driving conditions of a Formula
Student car. Sensitivity analysis was performed on
varying chassis parameters in order to determine a
good vehicle setup for the current and future Team
Bath Racing teams.

The friction of the engine to be used on the 2011
Formula Student car was measured using several
techniques. In addition to determining friction in
factory condition, methods to reduce the friction
power requirement were implemented, thus
improving overall power output and transient
response. The application of commonly available
low friction coatings to components widely accepted
to be sources of the largest losses were tested and a
comparison drawn between these and the stock
configuration

Matthew Grove

Edward Johnstone

Jonathan Reekie

Supervisor:Dr S Akehurst

Supervisor: Dr S Akehurst

Supervisor:Dr Kevin Robinson

Valve Train and Exhaust Optimisation of a

Formula SAE car

Validation of an Engine Simulation for an Aprilia
RXV550 and Optimisation of an Intake System

Development of a Simulation Environment for a
Formula Student Car and Sensitivity Analysis on
Varying Chassis Parameters

Measurement of engine friction and investigation
of friction reduction technologies for a formula
student power-train

Jason Linden-Tahincioglu

Supervisor: Dr G Owen



Oliver Rhodes

Panagiotis Salaris

Nick Saunders

Richard Scarrott

Supervisor: Dr G Owen

Supervisor:Dr C Brace

Supervisor: Dr K Robinson

Supervisor:Dr M N Sahinkaya

Inboard Suspension Optimisation

Steady State Mapping of the Aprilia RXV550
Engine for Formula Student

Throttle and Restrictor Optimisation for a
Formula Student Car

This project looks into the optimisation of the
inboard suspension system for the TBR11 Formula
Student car. The design of the rockers and anti-roll
bars were improved over the last few cars by
reducing friction and free play. Dyno testing the
dampers allowed for understanding of the full
adjustment range. Also, different suspension setups
were tested on TBR10, where the data will help with
the optimum setup of TBR11.

This years Formula Student Team (TBR11) have
decided to replace the four cylinder Honda CBR600
engine with the smaller and lighter V-Twin Aprilia
RXV550 engine. This project focuses on the
installation of the new engine in the Formula
Student test cell as well as the development of fuel
and ignition maps that will allow it to produce
maximum power with optimal fuel consumption
under steady state conditions.

Three types of throttle valve were compared; a
barrel throttle, butterfly throttle and a needle
throttle. A flowbench was used to determine
volumetric flowrates at a range of throttle angles
and discharge coefficients obtained. The
coefficients were used in a Ricardo WAVE one
dimensional engine simulation model to compare
performance. The Model Based Calibration
Toolbox application in MATLAB was used to
optimise the converging-diverging section either
side of the 20mm restrictor.

Gear Shift System Selection For A Formula
Student Car

To ensure a fast and reliable gear shifting strategy
was employed for this year's Formula Student entry,
three different types of shifter where adapted to the
car and investigated.A mechanical push-pull cable
was compared with a solenoid shifter and a
pneumatic ram.The primary focus of the
investigation was on minimising shift duration to
reduce overall event times whilst ensuring reliable
repeatable shifts.

Dimitrios Stefanou

Jin Tan

Max Taylor

Supervisor:Dr C Brace

Supervisor: Dr M Wilson

DrivelineAnalysis of a Formula Student Car

The specific project will investigate the
relationship between the Drexler FS 2010
adjustable differential and the dynamic settings of
the car under different racing conditions. A solid-
rear axle configuration will also be considered for
the first time in the Team’s history and its impact on
the car’s performance will be examined. The study
will consist of a theoretical analysis, racetrack
testing with last year’s car and a comparison of the
aforementioned with this year’s computer-
simulated car.

This project focused on the front impact attenuator
of the Team Bath Racing 2011 car. The purpose of
this attenuator was to be a deformable, energy
absorbing crash structure located in front of the
front bulkhead to protect from impact forces. The
chosen design was found to be an IA constructed
from a single-piece of honeycomb. It conformed to
all the regulations whilst saving 0.94kg from the
previous IAdesigned for the TBR’10 car.

Supervisor:Mr A Green

Supervisor:Dr M Ansell

Investigating the effect of camber stiffness on
the

handling of a Formula Student car

The Design and Manufacture of a Formula
Student ImpactAttenuator

A study into the loading behaviour of the Formula
Student outboard suspension assembly. This
project aims to address the issue of camber
compliance and offer future teams advice on how to
achieve optimum camber stiffness for good vehicle
handling. Conclusions for this project was drawn
on data collected though static mechanical testing
on a Formula Student car and also FEAsimulations
done on Siemens NX7.5.

Julian Thakar

Front Wing Design

A front wing was designed for the Team Bath
Racing 2011 Formula Student Car. The primary
aim was to generate as much downforce as possible
whilst keeping drag to a minimum. Extensive
research was conducted in order to design an
effective front wing, and Computational Fluid
Dynamics software was used to analyse and
improve the design.



Students abroad on Erasmas
Exchange
Dennis Chang

Raphael Rayees
S :

Anindya Ghosh Chowdhury

Supervisor(s):
Prof. Dr. -Ing. Veit Senner
Dr. Ing. Stefan Lehner
Technical University of Munich, Germany

Football is one of the world?s most popular sports.
Football boot manufacturers have developed
different outsoles to provide t rac t ion
while also attempting to minimise the risk of ACL
injuries during play through differing stud patterns
and designs. The project explores previous work on
the topic, discusses the techniques required to
optimise the testing jig, the TrakTester, the different
aspects of stud design, and the effect of varying
anatomical geometry on ACL loadings under
realistic, game-relevant situations.

upervisor
Christian Michelsen
RWTH Technical University of Aachen, Germany

Geopolitical risks across fossil fuel producing
nations, volatile commodity prices, and the threats
posed by global warming have lead to
questions regarding the economic stability of
nations within Europe. In light of this, policy
makers have tried to encourage the uptake and
adoption of residential heating systems across
Europe that are based on non-fossil fuel resources.
As such, a piece of work was undertaken to attempt
to model the adoption and diffusion of such
systems.

Supervisor:
Prof. Dr. Dietrich Manzey
Technical University of Berlin, Germany

In fatal air crashes, pilots have often been seen
taking an incorrect decision whilst handling the
excessive workload that emergencies demand. The
study aims to establish if ?passive?stress inducing
elements, such as Time of Day, Cockpit
Experience, Pre-Landing Regulations or Number
of Souls on Board have an effect on the pilots?
affinity to take the incorrect decisions. Results
furnished the existence of a ‘Stress Threshold’
beyond which Pilots are prone to commit fatal
errors.

Biomechanics: Relationship between Anterior
Cruciate Ligament Injuries in Football and the
S t u d D e s i g n o f F o o t b a l l B o o t s

Modelling the Technological Diffusion of
Alternative Residential Heating Systems

Design and Validation of a Mathematical
Psychoanalytic Tool for the Prediction of Air
Accidents

Kevin Ukoko-Rongione

Chuanyang Wang

Thomas Yates

Alessandro Zazzarelli

Weight reduction of a Formula Student car
through use of composite materials.

This project looks at using composite materials to
reduce the weight of the 2011 Formula Student car,
as a means to ultimately improve performance. The
main focus has been making carbon fibre
‘wishbones’, and a carbon fibre rear chassis structure
which packages the drive train. Finite Element
Analysis has been used in conjunction various
physical tests in order to achieve the lightest possible
structure while still maintaining the desired strength.

Supervisor: Mr A Green

Supervisor: Mr A Green

Formula student firewall, seat and head

restraint design

Thermal Management of a Formula Student

Car

The firewall, seat and the head restraint of the
formula student in TBR11 car has been designed in
this project. Analyzed by using both FEA and Heat
transfer simulation methods, the materials of these
three components were decided to be CFRP,
polyurethane expanding foam and Ethafoam
respectively. The final designs were confirmed using
different methods so as to meet the tasks of achieving
light and safe driving environment.

The project consisted of the design and validation of
a coolant and oil system for the application of the
"tbr11" Formula Student car. An energy balance was
performed on an Aprilia RXV550 engine to generate
heat rejection data. Following this an investigation
was made into optimisation of heat exchanger
positioning, angle to air flow, surface coating, fan
positioning, flow strategy, overall sizing and ducting
for the coolant system. Optimised designs were
manufactured and validated.

Supervisor:Dr K Robinson

Supervisor: Mr A Green

Design and Manufacture of 10" wheels for a
Formula Student car

The project aims to detail the techniques used to
design and manufacture wheels optimised for the
Team Bath Racing '11 Formula Student Car. Key
concepts of the design were minimum weight and
increased flexural stiffness when compared to both
previous Team Bath Racing designs and solutions
readily available for purchase. Bespoke designs
were detailed for both wheel centres and the wheel
rims; benchmarking and material related issues
addressed.



2011 Engineering with Language
MEng year 4 Project Abroad

French

Sam Bentley

Optimisation of a Phase Change Material host
structure for energy storage in building walls

Kobyé Bodjona

Numerical Modeling of Damage Initiation and
Propagation during Dynamic Opening of a
CompositeAngle Section

Emilie Crosnier

Astudy of the degradation by wear and ageing of
ceramic hip prostheses

Assessors: Dr DAS Rees / Dr R F Ngwompo
Supervisor: Dr. Rémy Dendievel, INPG Grenoble,
France

Research into Phase Change Materials (PCM) has
shown that PCM technology could be utilised to
increase the efficiency of thermal comfort systems in
the building sector by storing thermal energy as latent
heat and releasing it as the temperature falls. The aim
of this project was to optimise a PCM host structure
that artificially increased the otherwise low thermal
conductivity of PCMs, thus increasing the heat
transfer to the PCM and therefore its energy storage
capabilities.

Assessors: Dr R Butler/ Dr R F Ngwompo
Supervisor: Dr. Christine Espinosa,
ISAE Toulouse, France

Description: Although analytical models are popular
in damage analysis of straight composite laminates,
they are known to be problematic when applied to
curved geometries. An example of these are angle
section or L-shape laminates. This project instead
used a new finite element based continuum damage
model (developed at the ISAE) to predict the
initiation and propagation of damage in such a
laminate. The research was carried out in a broader
validation context, providing numerical results for
comparison with planned future experiments.

Assessors: ProfAW Miles / Dr R F Ngwompo
Supervisor: Prof. Jérôme Chevalier &
Prof. Laurent Gremillard , INSALyon, France

The project is to investigate the effect of wear and
accelerated in vitro of femoral heads from total hip
replacement prostheses in order to compare the
properties of two bio-ceramics: a new alumina-
zirconia composite and yttria-stabilised zirconia. The
results will also help determine if ageing has any
effect on the wear rate of the implants and if wear has
any effect on the ageing rate of the implants

James Smith

Optimising the Mechanical Efficiency of a Road
Cycling Frame

Patrick Stubbs

Creating anAutomated Meshing and CFD
Process for a Blended Wing and BodyAircraft

Assessors: Dr HAKim / Dr R F Ngwompo
Supervisor: Prof. Georges Jacquet,
INSALyon, France

Since the success of the GB cycling team at the
Beijing Olympics, the number of road bikes seen in
Britain has increased rapidly. In conjunction with
British cycling manufacturers WyndyMilla, this
study investigates the industry testing techniques as
well as examining any performance increases which
are available by careful materials optimisation. The
key parts of this study involve both practical testing
to static, torsional and vibrational inputs and
computational models used to verify the findings.

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

Specific tools for optimising the geometry of
blended wing body (BWB) aircraft do not yet exist
due to the nascent nature of this configuration. A
part of a multi-disciplinary laboratory working
towards the development of tools to aid the design
of highly efficient aircraft this project created a
robust process that could repeatedly mesh and
analyse an aircraft geometries aerodynamic
performance. This information is then used to
refine the aircrafts form in a looping fashion.



Paul Ghosh

Investigation of the interaction of soot particles
and unburned hydrocarbons in a direct injection
gasoline engine

Philip Hallen

Development of a Fin-Tube Thermal Energy
Storage Device Test Rig

John Mitchell

(Modellieren des ISS Lebenserhaltungsystems in
derV-Hab)

Assessor: Dr C Bannister / Mr J Roesner
Supervisor: Dipl.-Ing. Rainer Sourell,
TU Braunschweig, Germany

The aim of this project is to analyse the interactions
of components in an engines exhaust, in particular
particles, hydrocarbons and water. Similar research
has been carried out for compression ignition
engines however this project uses a downsized spark
ignition engine. The engine was run on a test bench
while the concentrations of different hydrocarbons
were measured by mass spectrometry and
simultaneously, particle concentration was measured
using a Scanning Mobility Particle Sizer.

Assessor: Dr S MacGregor / Mr J Roesner
Supervisor: Dipl.-Ing Dawei Qi,
TU Braunschweig, Germany

For this project, a Thermal Energy Storage (TES)
device is being developed for use with a compressed
air power plant. It stores the heat from the
compressed air until it is needed. To evaluate the
performance of fin-tubes in a TES device a CFD
analysis of one 10m-long tube was done, which
could not be completely simulated as it was too
complex, and therefore simplifications were made.
Fin-tubes were used to increase the rate of thermal
transfer

Assessors: Prof PS Keogh / Mr J Roesner
Supervisor:Anton Zhukov,
TU Munich, Germany

Virtual Habitat is a program that is being developed
to dynamically simulate a wide range of life support
systems, which provides crucial information for the
design of systems for extended space missions. In
order to improve the accuracy and reliability of the
software, it needs to be correlated against
experimental data. This project simulates the
International Space Station in the virtual
environment and uses data from the Columbus and
Destiny modules for this correlation.

Peter Nannini

Investigation of Multi-Axial Fatigue of GFRP
Tubular Specimens with Voids and Regions of
High Void Concentration Stemming from their
Production Process

Christina O'Sullivan

Numerical Validation of a Windtunnel Testing
Facility forAutomotive
Aerodynamics

Assessor: Dr DAS Rees / Mr J Roesner
Supervisor: Dipl.-Ing. Frank Schmidt,
TU Braunschweig, Germany

Voids are one of the most commonly occurring
defects in the manufacture of composite materials.
These voids can adversely affect the mechanical
properties of the materials, particularly the matrix
based properties. The effect of voids on the fatigue of
GFRP specimens is investigated using a
combination of destructive and non destructive
testing methods. The investigation not only analyses
fatigue life but also the mechanisms involved in the
degradation of composites.

Assessors: Dr M Wilson / Mr J Roesner
Supervisor: Dipl.-Ing.Angelina Heft,
TU Munich, Germany

Creating accurate boundary layer profiles is vital for
aerodynamic development of vehicles and
consquently moving ground simulations are
proliferating in wind tunnel testing. This project
entails the modelling of a wind tunnel with moving
ground using computational fluid dynamics (CFD)
using the open source package OpenFOAM. A
steady-state shear stress transport (SST) model is
used to create a virtual wind tunnel which corellates
with experimental results and gives accurate
predictions with robust, stable behaviour.

German



Prizes 2010

Department of Mechanical Engineering Prizes

Smallpeice Trust Prize -Mechanical Group

Smallpeice Trust Prize - Automotive Group

Top Business Plan Group Prize

(2009/10)

(2009/10)

Hygiene Sampling Robot
Lynn Clarke Rebecca Kellagher
Lisa Fitzgerald Matthew Parramore
Allen George Samantha Wright

Rob Beale Jonny Payman
Dhiren Mistry

Jamie Thorpe
Jack Lo Edward Tong

Charles Wilson

Matt Grove
Edward Johnstone
Nick Saunders

Smallpeice Trust Prize - Aeronautical Group(2009/10)

AvolAir Caelus 2-cx

Formula Student - Engine and Intake Team

High Speed Packaging Machine

Jonathan Coles

Si cong Wang

Greg Mitchell

Daniel Colbourne

Mark Dunkerley Richard Sheppard
Lucy Ellis Niraj Vibhakar
Stuart Reardon Sam Warren

(2009/10)

GE aviation Systems Ltd

Royal Aeronautical Society Prize

Ford Motor Company Prize

………………............................   Matthew Berry

…………....................... Tom Blackmore

……………….......................... Tammy Dube

Best student graduating in Mechanical Engineering

Best student graduating in Aerospace Engineering

Best student graduating in Automotive Engineering



IET Prize

CROWN Packaging UK Plc Prize

Frank Wallace Memorial Prize

Joseph Black Prize

IMechE Prize

IMechE Fredric Barnes Waldron Prize

HMGCC

Thorton Prize

Armourers & Brasiers

Persides Formula Student Project Prize

Frazer-Nash Consultancy Ltd. Aerospace Project Prize

William Siemens Medal

Best student graduating in Manufacturing Engineering.....

Best student graduating in Innovation & Engineering Design

Best performance in the Language option

Best performance in Group Business & Design Project

Project Prize (Research Project)

Best Student Prize

Best Specialist Design Project

Best final year  project in the area Energy and the Environment

academic performance in the final year (SMMG)  ...........

outstanding project work (SMMG)

Top Formula Student Final Year Research Project

Best Student Research Project in Aerospace

Best Industrial Placement Performance combined
with other achievements

Steven Livesey

…………………….........Adam Hicks

………………………........ .Christian Groves

……………………………….............. Tim Francois

James Faulkner

Tim Francois

……..................              David Stevens

Michael Ioannides

Virginie Lacrosse

Robert Sciacaliga

Catlos Donald-Lopez

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

…..................................

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

.

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

RWE npower Energy Project Prize Rachel Spevack

Duncan Boa

Outstanding

Medal for

Rolls-Royce

Rencol

ITCM

Bugatti

Highest level of academic ability in Year 3 Aerospace.

Best 1st Year  Student  .................................................................

Excellent 2nd Year Performance in Design         .........................

Best Formula Student Input from 3 Year student (2009/10)

.........

. ......

Robert Beale

Nandan Gokhale

James McGarley

Steve Clarke

Hugh Blackmore
Gethin Holloway
Jonathan Cherry

rd

Final Year Project Poster Prize 1st
2nd
3rd


