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Foreword

On behalf of the design team Welcome to the 2007 Design and Project Exhibition and 
the Joseph Black Lecture given by Dr. Ian Chatting, Assistant Vice President, Vestas 
Technology UK

This booklet contains details of the 21 Group Design and Business projects, including 
5 Aerospace projects undertaken by 3rd year students and the 140 engineering projects 
taken by 4th students. We have again included in the booklet a brief synopsis of each of 
these engineering projects so that people will have a more complete understanding of 
the activities being undertaken. Details of all projects are included on the Departments 
website at http://www.bath.ac.uk/mech-eng/design-exhibition. 

One of the new developments that the Department has undertaken in conjunction with 
our colleagues in Electrical Engineering is the creation of a joint Electro-Mechanical 
degree  Integrated Mechanical and Electrical Engineering, or IMEE for short, this is 
due to have its first intake in October 2007, see http://www.bath.ac.uk/study/imee/. 
The increasing interrelationship between electrical power and control systems within 
advanced mechanical systems is becoming significant in a wide variety of sectors, 
automotive, aerospace, machine tools, packaging and so on,  and nowhere more so 
than in the area of energy generation, which is the topic of our address this year. 

The issue of climate change and the green agenda is very much to the forefront, 
both politically and technically. The comprehensive Stern report,
http://www.hm-
treasury.gov.uk/independent_reviews/stern_review_economics_climate_change/
stern_review_report.cfm, was both authoritative and rigorous in its use of 
authoritative sources and referenced data. It also makes the economic case for 
addressing the potential effects of the effects of global warming. One of the issues 
raised in Stern is the role that renewable energy generation will play in the future, 
particularly associated with stabilisation(Chapter 16). One of the key technologies is 
the use of wind turbines, which are increasing in size, effectiveness and power output. 
These are generating a wide variety of technical, logistic, political and operational 
issues. It is thus particularly appropriate that we have Ian Chatting, to deliver the 2007 
Joseph Black Lecture “The engineering challenges of  large scale structures for wind 
energy generation.” 

However challenging the technical dimensions are it is worth reemphasising and 
reflecting on  Ian's last paragraph:-
“Today energy is considered by most in the developed world as a right. This gives little 
concern to where energy comes from, how it can best be used, or how it can best be 
conserved. We need to change the way be think about energy and this may prove to be 
our biggest challenge of all.”

Professor Steve.Culley
On behalf of the design team.



Wind power has a long history and has been used as a source of power for 
centuries. It is only relatively recently that economically viable systems for 
generating electrical power have been developed and are now starting to  
be exploited on a global scale.  
 
The modern wind industry started to grow during the 1970’s oil crisis. A 
feed in tariff system that gave banks security was developed to encourage 
renewable energy in the USA, this was later withdrawn and the first 
growth peaked in late 80´s with the collapse of the Californian wind rush. 
 
However the US market convinced banks that wind could be big and the 
first Vestas serial machine was developed a V15, many of which are still 
operating today. Gradually the industry adopted a standard 3 bladed 
‘Danish’ design and with European support, the current era of MW 
machines came to the fore in the late 90´s. 
 
Wind turbines generate energy in proportion to the swept area of the rotor. 
This means that energy captured from the wind  will generally increase 
with the square of the rotor blade length. Wind speeds also tend to increase 
with height from the ground due to drag from the earth. This is particularly 
true in areas with high densities of trees and buildings. Consequently the 
quest for ever more efficient machines has driven them to become larger 
and larger.  A typical rotor would be 15m in 1980 generating 55kw, there 
are many examples of current turbines in excess of 100M generating up to 
5MW. This growth is illustrated in 
figure 1.   
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1. Turbine Growth 

The technology push for larger more efficient systems has created a range 
of engineering challenges throughout the machine. Historically wind has 
borrowed technology from the mining industry, the aerospace industry, 
and the military industry. However the market has now created some 
unique circumstances which require novel solutions in nearly all areas. 
 
The wind industry is now building the largest rotating machines on the 
planet, which operate in severe fatigue environment. They are expected to 
operate in remote and often harsh environments for over 25years will little 
or no structural maintenance. This is illustrated in figure 2. One of the 
more obvious results is the extensive use of composite materials 
sometimes in unique combinations. 
 
Some turbine blades use wood, glass and carbon fibre. Each material is 
selected for particular characteristics such as light weight, low cost, 
structural damping and vibration responses.  Combined into a composite 
structure these properties need to be rigorously proven and certified before 
volume production can commence.  
 
 
  

 
 

Figure 2 Turbine Fatigue Environment. 



Having addressed some of the design issues there are a great many 
challenges in manufacturing and installing such large structures in 
relatively large volumes. 
 
A typical turbine blade factory will produce over 28 blades per week, each 
delicate structure is likely to be over 40m long and weighing more than 7 
tonnesS.  
 
There may be over 1000 part numbers in a turbine nacelle all have to be 
assembled and tested in the correct manner and sequence to ensure high 
levels of reliability 
 
Handling this volume of material in and out of a factory requires 
considerable planning and logistics skills. Specially constructed road, 
marine and rail transport is required, a typical example shown in shown in 
figure 3. This is designed to get the blades to site without damage, at the 
same time minimising the weight of materials to be transported to and 
from the area. 
 
 

 
 

Figure 3. Blade transport by rail. 

Sites selected for high wind speeds are often not the most accessible 
places, getting all the parts to site can also be a significant challenge. 
Specialist engineering skills are required to locate turbines, design 
foundations and infrastructure shown in figure 4. Once installed delivering 
power in a manner that is compatible with the local distribution grid 
demands high levels of aerodynamic and electrical control.  
 

 
 

 
Figure 4. Offshore V80 turbine - UK. 

 
Today energy is considered by most in the developed world as a right. This 
gives little concern to where energy comes from, how it can best  be used, 
or how it can best be conserved. We need to change the way be think about 
energy and this may prove to be our biggest challenge of all. 
 
 



 
  

MEng Group Business 
And 

Design Projects 

1 - Deployable Structure for Laparoscopic Surgery  
 
Design Brief 
Keyhole surgery or laparoscopic surgery, is a technique that is highly 
beneficial to patients because the procedure can normally be performed as a 
day case and enables a remarkably quick recov ery. In applying such techniques 
specialised long instruments are needed, they are fed though small incisions in 
the skin before deploying inside the body. Any translation in motion must be 
controlled by the surgeon external to the body.  
Current laparoscopic grasping instruments rely upon two small opposing jaws 
to provide sufficient traction to allow tissue manipulation. These instruments 
are adequate for small pieces of tissue, however the procedure becomes more 
time consuming and risky for larger tissues.  
The goal was to develop a collapsible structure that can be passed through a 
5mm incision in the skin. Then be deployed, giving the ability to retain and 
support an object the size of a tennis ball.  
 
Specification/Key Issues 
The main requirements of the laparoscopic grasper are: 
• Securely support and manipulate tissue the size of a tennis ball  
• Insert and retract through a 5mm hole  
• Sterilisation 
• Ergonomic and intuitive design  
• Potential applications 
 
Achievements/Description of the Design 
The instrument represents a significant step forward in laparoscopic instrument 
design to enable the secure grasping of ovarian cysts to perform biopsies, or 
remove ovarian cysts. Grasping the cyst more securely reduces the risks of 
surgery due to accidental slipping and the amount of time required to perform 
the operation. The instrument has the ability to perform the task of two or even 
three existing instruments, giving a less crowded operating theatre.  
•  Instrument with the potential to grasp and manipulate ovarian cysts up to  
   60mm in diameter though standard 5mm trocar incision.  
•  The three flexible grasping fingers controlled by trigger securely encircle  
   the cyst.  
• Semi-disposable design. Reusable handle and disposable grasping  
  headensure compliance with standard sterilisation procedures. 
• Controllable flexible tip of shaft enables access to ‘hard to reach’ locations  
•  A push button on/off ratchet locking system  
•  Intuitive control and ergonomic handle design 
 
Designers: L Whittingham, J Chau, T A Mohd. Talip, T J Penrose,  

 M E L Hooper  
Supervisors: Prof. Tony Medland Dr James Cunningham  



2 - Independent Power – Vortex 1500  
 
Design Brief 
Generating energy from renewable sources is becoming ever more 
important as concern grows over the effect burning fossil fuels is having on 
our planet. Many households are taking direct action and developing their 
own energy on a micro scale, with financial assistance from Government 
grants. A micro wind turbine is one of the possible micro energy systems; 
however most are designed for open areas exposed to a steady wind. There 
are few designs that have been successful in generating electricity when 
mounted in urban areas where space is limited and wind flow is turbulent. 
Therefore there is a need for a micro wind turbine that can be mounted on 
buildings and produce electricity efficiently in an urban/suburban 
environment for households. 
 
Specification/Key Issues 
The main requirements of the micro wind turbine are: 

• House roof mountable 
• Efficiently produce electricity in turbulent air flow 
• Rated electrical output power of 1.5kW 
• Self starts and produces power at low wind speeds 
• Appeal to the domestic market 
• Be as unobtrusive as possible 

 
Achievements/Description of the Design 

The Vortex 1500 turbine shows that it is possible to design a wind turbine 
that can produce power efficiently in turbulent wind flows and appeal to 
the household market in terms of cost and style. 
• Vertical axis layout eliminates the need for the turbine to re - orientate 

with the changes in wind direction 
• Self start-up system allows the turbine to start up at low wind speeds and 

eliminates th e need for an external power source to spin the turbine 
which is needed on other vertical axis turbines 

• The self start -up system also incorporates over-speed protection to limit 
the maximum rotational speed in high winds, yet still produce electricity 

• Curved blades give smooth torque production reducing vibration and 
noise 

• Fully adaptable mounting system allows the turbine to be mounted on 
various styles of roofs 

 
Designers: H E Alderson, D J Grice, S A Hall, J Middleton,  

N H I Walters, H R Weston   
Supervisors: Professor P Hammond, Dr. M McManus  
Sponsors: University of Bath 

 
3 - Cryogenic Sole Making Machine 
 
Design Brief 
As the human body has evolved more emphasis has been 
placed on footwear. The diversity of the human species also ensures that a 
great many problems have occurred that involve feet and walking styles. It 
has been accepted for some time now that an orthotic device can correct 
some of these problems. But the orthotic devices also introduce some of 
their own problems and do nothing to help diabetic patients.  
A soft, cushioning, supportive, personalised orthotic  device is the ideal 
solution. With conventional machining techniques this is not possible. 
However if cryogenic temperatures of the soft material can be maintained 
the rubber or foam would be below its glass transition temperature and be 
able to be machined. 
The design brief was to design a retrofit kit of parts to modify a milling 
machine for cryogenic machining of soft materials to make personalised 
orthotic insoles.  
 
Specification/Key Issues 
The main requirements and key issues of the manufacturing system are: 
• Determination of the behaviour of a selection of soft materials at 

cryogenic temperatures. 
• Complete flexibility for different profiles and shoes sizes 
• Maintaining the temperature of the material. 
• Securing adequate clamping of the now brittle rubber or foam. 
• Protecting the milling machine from conditions outside its design 

parameters. 
 
Achievements/Description of the Design 
The chosen design allows for easy integration with a three axis milling 
machine with minimal alterations to the machine. Design landmarks are: 
• Clamping forces spread over a large area of the material to 

minimise the possibility of damage. 
• Accurate location of the material allowing for machining of both 

sides using a specially designed clamping structure. 
• Judicious use of liquid nitrogen to prevent interaction with the 

milling machines workings. 
 
Designers: T C J Fewson, N Olesen, A N Rosley, C S Wood,  

J M Worsnip, Z L Zhang  
Supervisors; Prof. Stephen Newman, Vimal Dhokia 
 
Sponsors: University of Bath 
 



4 - Robotic Handling Solutions 
 
Design Brief 
To design a new airport baggage handling system that 
addresses the present global problems facing the  manual 
handling of baggage within airports. This is to be achieved 
by the design of a flexible and automated  system to address 
the problems such as: damage and loss of baggage, repetitive strain injury 
amongst operators, delays in baggage processing, cost reduction plus added 
security and traceability within the process. 
 
Specification/ Key issues 
These problems lead to the following specification requirements: 

•  Improve the accuracy and traceability of baggage 
•  Improve the efficiency of baggage handling 
•  Decrease amount the of manual handling 
•  Add automation to the baggage handling process within small   

 airports 
•  Reduce the costs of baggage handling 
•  Decrease the amount of damage to bags 

 Improve security of the baggage handling process 
 
Description of the Design 
This specification led to the creation of the product Bagimo which aims to 
address all of these problems. 

• Bagimo, the first automated, mobile baggage handler, has the     
   ability to pick and intelligently stack checked baggage faster, more   
   accurately, and more carefully than current workers.  

• Guided by its vision system, Bagimo’s hand is designed to  
    meticulously scoop an item of checked baggage, hold it, and then   
    delicately release the bag onto the required surface. 

• State of the art Mecanum wheels allow Bagimo to freely 
manoeuvre within tight spaces throughout the handling process 

• Radio frequency Identification tags (RFID) allow Bagimo to stack   
   with maximum space efficiently and insure 100% accuracy of all 
   checked baggage, with Bagimo’s RFID track and record system.  

• By decreasing the number of hands on bags, the handling process  
   naturally becomes more orderly and easier to control as well as  
   being more secure. 
 
Designers: Oliver de Wilde, Christopher Bennett,  Peter Dowell,  

Patrick Simpson, Hani Tabbara, Wejin Li  
Supervisors:  Professor P Maropoulos Dr. NM Sahinkaya 
Sponsor:  Bagimo 

5 - Mobility Innovations  
 
Design Brief 
Mobility scooters are products used by mobility impaired people as 
transportation aids. Even though they have been used for two decades, their 
technology has not evolved and they are still failing to fulfill any lifestyle 
aspirations the user may have. This has lead to the situation where most 
common users of mobility scooters can be found within the elderly 
population. It is Mobility Innovations aim to destigmatise the image 
associated with existing mobility scooters and make them more appealing to 
the younger, more active generation.  
Specification and Key Issues 
The main requirements for the Io and the Io Intrepid are:  

• User Centered Design 
• Appealing image which enhances user’s self esteem 
• Update materials used in manufacture to ensure light weight 
• Improve ride quality by including suspension 
• Update technology used to ensure multifunctional nature and      

improve transportability 
 
Achievements/Description of Design 
The Io and Io Intrepid are entirely new products wh ich combine innovative 
technologies, image and multifunctionality to improve on existing mobility 
scooter design.   

• Streamlined style bodywork 
• Io uses a conventional battery po wer source whereas the Intrepid uses a 

new to the market fuel -cell-battery hybrid power source with improved 
efficiency and prolonge d range almost doubling the one offered by 
current models. 

• Automatic Flexible Structure to reduce footprint, operated with the 
simple touch of a button to offer indoor maneuverability and outdoor stability. 

• Rear wheel speed-deferential steering with front castors, technology that 
has been commonly used by powered wheelchairs.  

• Fully independent rear suspension and dependent front Castor  
suspension to improve ride quality.  

• Seat made out of the most comfortable materials (incl. memory foam). 
• Improved user interface positioned on the armrests. 
• Chassis made exclusively from light weight aluminum and can be  

dismantled in smaller pieces for transportation.  
 
Designers M. Orme, R. Armstrong, T. Iddenden, J. Moye rs,  

S. Ray, A. Thrasyvoulou  
Supervisors Dr. L.B. Newnes,  Prof. J.G. Hawley  



6 - Barbed Tape Machine  
 
Design Brief 
Barbed wire fencing is currently transported to the site and erected using 
protective equipment. A concept has been proposed whereby the barbed 
wire or tape is manufactured on location, negating the need to transport rolls 
of hazardous material. 
Design a machine capable of producing barbed tape on site and create a 
business case based on the production and marketing of said device.  
 
Specification/Key Issues 
Device requirements: 
•  SAFE (Principal of concept is the reduction of risk to customers erecting   
   fences) 
•  Easily transportable (Expected to be used in fields and difficult to reach  
   locations) 
•  Simple to operate (Unskilled operation is likely) 
•  Capable of withstanding adverse conditions (Product is expected to  
   remain outside) 
•  Produce fencing that is equivalent or superior to existing solutions such as   
   barbed wire (Benefit must be realised in comparison to current solutions) 
 
 
 
 
 
 
 
 
Achievements/Description of the Design 
The WCM 100 (shown right) is a trailer-based device targeted at the 
agricultural market. It manufactures barbed tape at a rate of 0.5m/s and can 
store up to 1000m of fencing on board.  
•  The fabrication process within the machine is simple and robust,  
   consisting of feed and straightening rollers, barb cutting rollers and barb  
   bending rollers. 
•  The design enables customers to rapidly construct large sections of  
   fencing (20% time saving over barbed wire fencing). 
•  The fencing produced is both stronger and tougher than barbed wire  
   without incurring a significant cost penalty.  
 
Designers:  N. Grudgings, N. Williams, M. Valdes, L. Randall,  

M. Sujeeun , N. Schlight  
Supervisors:  Prof. J. Vincent, M. Hinds, N. Bogatyrev 

7 - Multipurpose Biomechanical Testing Machine  
 
 
Design Brief 
The developments of prosthetic joints over the years have been focused 
mainly on perfecting material and wear properties. As more and more 
replacement surgeries are conducted every year and inc reasingly by younger 
patients, demands on performances of these prostheses also increase. Apart 
from material and wear problems, dislocation occurs in about 10% of 
implants incurring additional medical costs and patient distress. Currently 
only simulation analysis and range of motion analysis is performed by 
prosthetic companies in order to account for this problem. There is thus a 
need for a more accurate method of determining stability properties of 
prosthetic joints.  
 
Specification/Key Issues 
The main specifications of the multipurpose 
biomechanical testing machine are: 

• Able to test stability of multiple types of joint 
prostheses under various in vivo loading 
conditions.  

• Able to assess dislocation by both impingement 
and distraction.  

• Able to account for surgical errors.  
 
Achievements/Description of the Design 
The result of this design is the FJ7 Stability Testing Machine. Key features 
of the machine are: 

• Able to test many different types of prosthetic joints except for the 
finger, wrist and spine joints.  

• Provides in vivo testing in three degrees of motion and loading 
conditions. 

• Able to account for implant malpositioning due to surgical error.  
• Provides visual simulation of the prosthetic joint as it undergoes testing.  
• Able to detect dislocations by both impingement and distraction.  

 
Designers: B. Md. Zubir, A. Hart, J. Thompson, H. S. Rattan,  

S. Schiffer, V. Chan, O, Munter.  
Supervisors: P. Keogh, D. Tilley, S. Gheduzzi  
 
Sponsors: University of Bath 



8 - Bath Cycle Uplift System 
 
Design Brief 
The project looks at the design of a new transport system to improve the cycle 
network in Bath. Currently there are 1.8 million journeys per year made up to 
the University of Bath campus with 40000 of these are made by bike. The 
reason for the small number of bike journeys has been shown to be due to the 
exhausting climb required, a 1.1 mile hill with maximum gradient of 8degrees.  
 
Specification/Key Issues 

• To be competitive with or surpass current transport metho ds regarding 
journey time and cost as well as environmental impact. 

• Designed and built to be safe. 
 
Achievements/Description of the Design 

• Designed to 00/9/EC, EU Cable Installations Designed to Carry People 
Directive. 

• Peak Capacity of 2000 riders per hour. 
• Fully subterranean design. 
• Modular design aiding manufacture, and installation. 
• Lower running costs and emission, than buses serving the same route.  

The system is designed to transport a bicycle and rider up steep gradients 
without requiring the rider to pedal. The user traverses the system on a 
specially designed trolley The user loads on to the trolley whilst it is stationary 
in a designated loading area, then when ready it gradually accelerates up to 
speed and attaches to the cable, which provides the motive power to climb the 
hill.  At the top of the hill, the trolley disengages from the cable and is 
gradually decelerated so that the user can dismount safely.  The trolley then 
reengages with the cable and returns down the hill directly under the users 
riding the CULS up the hill. 
The system is designed in a modular fashion which enables 90% of the design 
to remain constant with only slight design alterations required for different 
applications and routes.  
The CULS is designed to fit into the road eithe r on the pavement or between 
the road and the pavement. Using the system will provide greater safety for 
bicycle users than riding on the road, due to the distinct separation from road 
traffic that the system design offers.  
The system is powered by an underground cable similar to a ski chair lift 
operation, except that all the workings of the system are underground.  The 
cable runs continuously and provides the motive force to transport the bike and 
user up the hill. 
 
Designers:  Ed Atkins , Farahidayu Abd M alek, James Cooper,  Andrew 

Jones, Martin Sowden, Edwin Wilson 
Supervisors: Dr. Jos Darling , Tim Holsgrove  

9 - Yellow Fat Packaging Line  
 
Design Brief 
As part of the Clover production lines at the Dairy Crest factory in 
Crudgington, Telford, Smurfit Kappa have installed a number of secondary 
packaging lines to perform the packaging operations of finished margarine 
tubs. The production lines are currently in the midst of alteration as part of an 
ongoing industry trend towards retail ready packaging (RRP) driven by 
supermarket chains to improve their in store efficiency levels. As part of the 
Kaizen philosophy con tinuous improvement is a must leading to the desire 
from both Smurfit Kappa and Dairy Crest to improve the productivity and 
efficiency of these secondary packaging lines.  
 
Specification/Key Issues 
The following areas were identified by the group as areas  where 
improvement may be sought and were the subject of work during the project:  

• Design for Rapid Changeover 
• Operator Interaction 
• Fault Detection   
• Flexibility of the Overall Packaging Line 

 
Achievements/Description of the Designs 
The solutions have been designed in a modular, non dependent fashion to 
enable the implementation of as few or as many of the ideas as is deemed 
suitable.  
The solutions designed covered the following areas: 

• Adjustable plates to improve the time required for changeovers and 
improve the flexibility for future product sizes. 

• A device to enable the adjustment of multiple leadscrews simultaneously, 
again reducing the time required for changeovers. 

• A system to identify the removal of multiple carton blanks from a 
machine hopper. 

• A syst em to automatically correct faults in the product collation process 
without the need for operator interaction. 

• A flexible robotic gripper aimed at increasing the flexibility of the 
production process by allowing articulation of different product types / 
sizes without performing changeover operations in the product collation 
process. 

 
Designers: F. El Agha, M. Ferris , G. Howard, A. Nash, R. Small,    

 N. Tsartsaris  
Supervisors:  Mr. J. Matthews, Dr. G. Mullineux    
Collaborators: Smurfit Kappa UK, Dairy Crest   



11 - Filter Profile Machine 
 
Design Brief 
The brief of this project was to asses the operations in the Profile area of the 
Pall Filters factory in Ilfracombe, particularly focussing on a fundamental 
redesign of the filter log manufacturing equipment.  The aim is to obtain a 
50% increase in product output (good product leaving the factory).  The 
redesign must obtain a 75% reduction in waste material and more than 50% 
reduction in changeover time from manufacturing one product to another.   
The economic impli cations of obtaining these goals are significant for Pall.  
The new design must also cater for future markets.  Currently, Pall is 
developing very fine filters for the automotive and electronics industries and 
these are the areas they hope that a new machi ne design will allow them to 
exploit. 
Specification/Key Issues 
The new design must: 
•    Produce filters to the same quality as the existing machine does and  
     incorporate progressive filtration through the layers 
•    It must be flexible and cater to produce the large range of sizes and  
     porosities that Pall require from the machine 
•    It is preferable that the machine can incorporate online testing and   
     slitting in order to increase productivity and reduce waste.  
 
Achievements/Description of the Design 
The new design represents a radical new method of producing filters.  
•    It uses a continuous process; the cores of the filter are loaded onto the  
     mandrel at one end of the machine.  They are then stepped along the  
     mandrel using an original mechanism where 10 sets of die blocks spray  
     media onto them.  Once the filter passes beyond the final die block, it is 
     slit to the correct length. 
•    It incorporates online testing of diameter and weight. 
•   It significantly reduces changeover time and waste by having a secondary  
     mandrel set up to specification ready to simply swap onto the machine.  
 

 
 
Designers: Phillip Brown, Christopher Cargo, Emily McNee,  

Alexander Munn, Alexandra Staffurth    
Supervisors: Dr. Richard McIntosh, Bob Jardine   
Sponsors: Pall Filters  Ilfracombe   

10 - Robo-Crab 
 
Design Brief 
The “San Ignacio” lagoon is a key feeding and calving ground for the Grey 
Whale. There is a demand for an underwater device that is able to take samples 
from the lagoon floor for analysis. The lagoon is a heavily protected en vironment 
which means that regular diving is not allowed and a solution must cause 
minimal disturbance to the mud and sand that makes up the seabed. Further -more 
the device will encounter very high currents (5 -6 Knots) which are acting within 
this lagoon due to its tidal nature. 
The proposed solution must negotiate rocks and obstacles present on the seabed, 
take soil samples and return these to the surface for analysis. It should be 
remotely controlled using cameras to navigate and have a flotation system to 
bring the crab to the surface upon coring completion.   
The design should initially be fly -by wire with no umbilical however there is 
desire for future developments to make the crab fully autonomous and 
independent; able to analyse terrain, walk and take samples independently.  
 
Specification/Key Issues 
The key issue in the design of this crab are the high (5 -6 Knot) currents 
encountered in this tidal lagoon. 
Other key issues included: 
•  An effective corer able to collect samples: 30cm deep, 10cm diameter  
•  Modularisation to allow flexibility, development potential and portability  
•  A Failsafe flotation system  
•  Design of stable reliable locomotion system 
•  Effective User control and visualisation 
•  Onboard battery power 
•  Minimal disturbance to mud/sand with a small footprint 
 
Achievements/Description of the Design 
An effective, highly flexible design able to operate with minimal impact, in this 
high current, underwater environment has been designed. 
The design is effectively be the first mediu m sized ROV (Remotely Operated 
Vehicle) able to operate within these high current environments. As a result of 
this unique capability and market research, a lot of interest has been generated in 
the tidal power industry with regards to modifications to their needs.  
The designs use of its modular format gives an extremely flexible design. There 
is scope for thruster, operation specific modules (e.g. sonar, manipulator arms) 
capabilities to be developed and simply slotted into the design. 
 
Designers: Tim Antos (PM), Charlie Ranscombe, Najwan Mohd Yatim,  

Andrew Bryant, Simon Pykett  
Supervisors:  Dr William Megill, Dr. Necip Sahinkaya   
Sponsors:  The University of Bath   



12 - A Desk-top Materials Testing Machine  
 “For all-electric low force dynamic testing” 
 
Design Brief 
Material testing technology has been around for decades and has only 
developed into new technologies in the last years. Having traditionally 
implemented the use of hydraulic actuation because of the known qualities 
of fluid power, the use of electromagnetic actuation has only recently 
become an official commercial proposition. 
The increased actuator force density and lower cost of high performance 
devices combines with the rising demand for lower-force testing, 
particularly within the biomedical sector of materials research. As 
customers will prefer to avoid hydraulics, the alternative presented by an 
innovative technology application, carrying out the same tests, will appeal 
to the market. 
 
Specification/Key Issues 
Design development for the Glymo XT includes: 
• A smaller, more portable testing machine.  
• A variety of dynamic testing capabilities.  
• Purely electric equipment operation. 
• Low force but very high accuracy.  
• User-friendly interface software. 
• Conforms to machine & safety regulations. 
 
Achievements/Description of the Design 
The Glymo XT desk -top materials testing machine is the first low-force 
materials testing machine to incorporate nearly t he full feature range for the 
modern testing spectrum, maintaining a high level of functionality and an 
aesthetic aspect. 
• One of two possible testing orientations: vertical and horizontal.  
• Linear electromagnetic induction motor provides precise loading  

patterns. 
• Rotary brushless motor allows accurate rotary actuation. 
• Testing range of 0-250 N sub-N testing capability (linear). 
• Testing range of 0-7 Nm, sub-Nm testing capability (rotary). 
• Linear testing stroke of ±25mm, rotary testing stroke of ±90°. 
• Control system development to encompass a high accuracy for 

both linear and rotary load, displacement and specimen stiffness.  
 
Designers: R Ramos Tomás, G Kontouzoglou, J Royce,  

T Dowson, P Curzon 
Supervisors: Prof. Andrew Plummer, Dr. Nigel Johnston 
Sponsor:  Instron Corporation 

13 - High-Flexibility Slitter 
 
Design Brief 
To meet customer’s orders in some 3-piece can 
manufacturing plants, slitters require frequent size 
changeover, sometimes up to 3 times a day. A typical changeover can take 
between 90 and 120 minutes.  
A new conc ept for a highly flexible slitting machine is required to reduce 
changeover time to a target of 10 minutes. A single operator/setter must be 
able to achieve the target changeover time and highly skilled tasks must be 
minimised or eliminated. After setting, the machine must be highly 
repeatable with no blank measurement drift. 
 
Specification / Key Issues 

• Changeover target time of 10 minutes 
• Food and aerosol cans formed from thin gauge flat sheet steel  

- Sheet size of approximately 1m x 1m 
- Sheet thickness ranges from 0.14mm to 0.24mm 

• 2 orthogonal cuts required to form can body blanks 
- 1st cut tolerance (Body blank length) = ± 0.05mm 
- 2nd cut tolerance (Body blank height)= ± 0.10mm 
- Body blank squareness to be ± 0.20mm 

• High repeatability of blank tolerances and squareness 
• Machine to be run and changed over by a single operator with 

basic skills 
Achievements / Description of the Design 
The High -Flexibility Slitter RG120 provides the 3 -piece can manufacturer 
with new levels of versatility and performance. A novel locking and 
positioning system permits the industry’s first fully automated rotary shear 
changeover, whilst the utilisation of a guillotine -style cutting operation 
provides infinite variability on the body blank height cut.  

• Highly efficient and flexible Rotary Shearing/Guillotine 
configuration 

• Unrivalled changeover time of under 15 minutes (Single operator)  
• Maximum guillotine speed of 2Hz) 
• Load capacity of 2150 sheets 
• Linear layout providing a compact footprint (<10m2) 
• Simple control via two user interfaces 
• Fully inter-locked enclosure ensures operator safety  

 
Designers:  Nick Kerrison, Dane Palmer, Ali Raja, Chiok-Sing Li, 

Stuart Reid, Sudesh Jeganathan 
Supervisors:  Professor Steve Culley Dr Ben Hicks 
Sponsors: CROWN Packaging UK PLC 



14 - Robo-?hair                                                                                                                               
   
Design Brief 
 The focus of the project is to design a chair for disabled individuals 
(primarily elderly, cereb ral palsy and neuromuscular diseases).  The chair is 
required to assist the user from a seated to standing position either by lifting 
the seat or combining the lift with a tilt motion.  Another project focus is to 
design a chair that is fully customisable so it can fit a range of anatomical 
sizes and encourage a correct seating posture for the occupant.  The chair 
should still maintain the comfort of a standard armchair and incorporate with 
this pressure care to minimise the probability of pressure sores developing. 
   
Specification 
The key issues which the chair is required to address are: 
•  Ability to assist the user from a seated to standing position 
•  Be customisable so can cater to the needs of individual users  
•  Encourage an optimum sitting position 
•  Provide comfort to the user 
•  Be aesthetically acceptable in a living environment 
•  Meet the seating needs of elderly individuals and people with cerebral     
   palsy or neuromuscular disorders 
    
Description of the Design 
The final design solution is highly adaptable and allows the user to sit in a 
comfortable and optimum sitting posture and also provides intelligent support 
to assist the occupant to a standing position.  The achievements of the design 
are: 
•  A geared system that offers variable l ifting and tilting motions of the seat  
•  Frame adjustability allowing the height of the chair and seat depth to altered  
•  Motorised backrest recline action 
•  Footrest elevation and extension to prevent pressure sores developing  
• Lateral support to support the users’ torso and lumbar support to encourage    
  an optimum seated posture 
•  Fully adjustable armrests which rotate to allow for side transfer from the   
   chair 
•  Pressure care throughout the chair for maximum comfort and prevention of  
   pressure sores 
•  An intuitive control system with simple and easily manipulated interfaces   
     
Designers:  Lauren Parsons, Samuel Stephenson, Tho Wei Tan,  

Helen Barker, Ayesha Patel, Allan Petchey  
Supervisors: Prof. Tony Miles,  Prof. Roger Orpwood 
Sponsors: BIME 
   

15 - Formula Student 2008 
 
Design Brief 
It is to be assumed that  assume a manufacturing firm has engaged us to produce a prototype 
car that appeals to the non - professional or weekend autocross racer. The nature of 
autocross means that the car must have excellent braking, accelerating and handling 
qualities. Marketability is also improved through use of common parts, aesthetics and 
reliability.   This year, TBR08 will design the car for entry into class 3, a paper based design 
appraisal. Next year sees the building of the car for entry into class 1 of the UK Formula 
Student event at Silverstone, where it will race against designs from around the world.  
 
 
Requirement Specification 
The main requirements for TBR08 are: 

• Reliability - Team Bath Racing typicall y fail to finish the endurance event in the 
class 1 competition. This event is the most heavily weighted so completion is 
essential.  

• Good handling - TBR08 will be driven by non - professionals and so the car must 
be easy to drive.  

• Lightweight - A lighter  car will be more nimble, although the 200kg barrier is 
hard to break without expense.  

• Powerful – The course at the competition will be tight, so the car must be able to 
accelerate as quickly as possible.  

 
Achievements/Description of the design 
The team has been successful in designing a car that is different from its predecessors, and 
which meets the requirements of its user. TBR08 is able to give the following specification 
for its main car: 

• The car will use a supercharged 600cc Yamaha R6 engine.  
• The car will run on E85 fuel. 
• The chassis will be a steel spaceframe. 
• Inward diverging double A – arm suspension will be used.  
• The car will weigh roughly 230kg without the driver.  

 
Designers:     Ben Drumm, Jason Bleach, Mark O’Sullivan, Dominic Afonso, 
                      Mohammad Abdul Aziz, Stuart Chubbock, Eric Griffiths,   
                      Pete Morton, Andy Witherspoon. Dave Given, Olly Cartledge,  

      Harry Cheung, Paul Kleister, Alex Paine, Joe Pepper, Ian Siddy,  
      Stephen Sollars 

                                
Supervisors:  Kevin Robinson, Chris Brace, Geraint Owen 
 
Sponsors:      Royal Navy,  Castrol,  Perkins Engines Co Ltd,  Nitron, Deloitte,   

      Accenture,  CP Engineering,  Ricardo,  The Bugatti Trust 



16 - Formula Student Alternative Powertrain 200  
 
 
Design Brief 
For the purpose of the competition, it is to be assumed that a manufacturing firm 
has engaged us to produce a prototype car that appeals to the non - professional 
or weekend autocross racer. The nature of autocross means that the car must 
have excellent braking, accelerating and handling qualities. Marketability is also 
improved through use of common parts, aesthetics and reliability.  
This year, a group has been set  up to investigate alternative powertrain 
configurations.   
 
Requirement Specification 
The main requirements for the project are: 
•    To investigate alternative powertrain configuration, other than a four   
     cylinder motorbike engine, for use in a formula student car.  
•    Take the chosen powertrain forward and successfully convert the TBR06 car  
     Class 1 (200) 
 
Achievements/Description of the design 
After considering a number of options, the final design consists of a super 
charged, single cylinder, diesel engine coupled to  a CVT. The main features are:  
•    The car will use a supercharged, modified Ford Puma engine  
•    The Engine will be coupled to the Milner style CVT, supplied by InterSyn,  
     via a clutch, supplied by Triumph 
•    Ricardo Wave simulation predicts; max  power 21kW @ 3000 rpm and peak 
     torque 74 Nm @ 2500 
•   The whole powertrain has been successfully package within the TBR06   
     chassis  
 
Designers: Andy Lane, Daniel Curtis, George Gottsberger,  

Phillip Gschwantner, Andy Lewis, Rob Millat, Rick Vi nall. 
 
Supervisors:         Kevin Robinson, Chris Brace, Geraint Owen  
 
Sponsors:               Royal Navy,  Castrol,  Perkins Engines Co Ltd,  Nitron, Deloitte,   

              Accenture,  CP Engineering,  Ricardo,  The Bugatti Trust  
 
 
 

Starling Project  - Team A  
 
Design Brief 
The current generation of short -haul civil aircraft were designed at a time when 
low-cost airlines were in their infancy, and as such are not optimised for these 
types of operations. As such a project was undertaken to design such an aircraft, to 
seat 150 passengers, and achieve a maximum range of 3000nm.  
Aims 
The aim of the project was to meet the technical specification laid out by Airbus 
Future Projects office, and also to investigate and make recommendations for the 
business aspects of the project. The aircraft was aimed toward the needs of the low 
fare airlines, for which high utilisation and low running costs are paramount. An 
entry-into-service date of 2015 was targeted. 
Specification 
(1)   Payload 150 passenger 
(2)   Range 3000 nm  
(3)   Design cruise speed Mach 0.8 
(4)   Take off field length  2000m 
(5)   Time to climb  25 minutes 
(6)   Initial cruise altitude 35 000 ft 

(7)   Maximum cruise altitude 41000ft 
(8)   Approach speed < 135 kts CAS 
(9)   Landing field length 1600 m 
(10) VMO / MMO 360 kts CAS  
(11)Equiv.cabin altitude 41000/8000ft 

Achievements / Description 
A high -wing aircraft has been designed, and has a Maximum Take Off Weight of 
66.5 tonnes. Because engine clearance issues are avoided for the high-wing, the 
potential to fit ultra -large bypass ratio engines in the future is enabled. 
Furthermore, since the aircraft sits low to the ground, ground handling and 
passenger loading/unloading is greatly eased. Carbon composites are utilised for 
the primary structures of the aircraft, and a ‘more -electric’ concept for systems has 
been employed. An advanced flight deck, compatible with Future Air Navigation 
Systems (FANS), will enable further improvements in efficiency for the aircraft, 
which offers a saving in Direct Operating Costs over existing competition.  
 
Designers: Jonathan Pye, Chris Bell, Nick Brain, Antony Agopian,  

Rebecca Povall, Amberish Jaipuria, Zehao Yang, Tim Lunnon,  
Jonathan Ashley 

Technical  Dr R Butler, Dr JL Cunningham, Dr M Wilson, Dr H A Kim,  
Supervisors Prof I Gursal, Dr G Lock, Dr M J Carley, Dr MA Sokola,  
(Academic) Dr C W Stammers, Dr D G Tilley, Dr M Meo, Prof GW Hunt  
Technical   Sir Robert Hill, Jonathan Reeve, Prof J Jupp, , Mr M L Jukes,  
Supervisors   Mr P A Chapman, Mr T Engel brecht, Mr R Holliday, 
(industry)  Mr A D Heaton, Mr A Williams, Mr K Macgregor  
Business  Mr ML Jukes, Prof JA Jupp, Mr RG Outram, Mr M Ball , 
Supervisors Mr C Dressel, Mr C Stevens, Prof ST Newman, 

Dr J Crocker, Mr R Holliday, Mr K Macgregor  
Technical Support Airbus UK, Rolls-Royce 



Continental Cruise Liner – Team B  
 
Design Brief 
Since the mid-1990s the fastest growing sector of the airline industry has been so-
called ‘low-cost’ airlines, transporting passengers in an all economy - class aircraft 
on intra-continental routes for as low a fare as possible. The most efficient aircraft 
currently available to them are the Airbus A320 and Boeing 737 families, both 
designed over twenty years ago to cater for the very different business model of 
traditional ‘flag-carrier’ airlines. A requiremen t exists for an aircraft or family of 
aircraft that cater specifically for low- cost airlines, capable of flying all current 
routes with an equivalent passenger load to their operating aircraft. All factors of 
the low-cost airline business model, such as low turnaround times and 
 
Specification/Key Issues 
(1) The aircraft must carry around 150 passengers including their typical luggage 
over 1800nm (standard) or 3000nm (extended) range. (2) Conform to ICAO code 
C airport compatibility regulations. (3) Have a m aximum takeoff field length of 
less than 2000m, and a maximum landing field length of 1600m. (4) Have a cruise 
speed of above Mach 0.78. (5) Comply with CS -25 Certification Regulations. (5) 
Reduce operating costs to minimum, at least 10% below those of com peting 
aircraft. 
 
Achievements/Description of the Design 
The aircraft designed is of a unique twin-deck, mid wing design that reduces total 
operating cost through speeding turnaround and flight times. Composite structure 
is utilised through the wing, empen nage and front and rear fuselage sections to 
reduce Operating Weight Empty to 33.5t, and blended wingtips are fitted to 
decrease drag whilst complying with airport space regulations. The standard range 
aircraft (CCL 600-SR) is capable of carrying 156 passe ngers at 29” seat pitch over 
1800nm, with an operating cost reduction of up to 8% over existing aircraft. The 
extended range version (CCL 600-ER) carries up to 138 passengers at 32” seat 
pitch over 3000nm, with operating cost benefits of up to 9% over competitors.  
Designers:  George Rouse, Helena Murphy, Jason Gnaneswaran,  

Roy Cheng, Ka Leong, Nicholas Dearden, Omar Al-Harran, 
Savvas Hadjikyriacou, Stephen Randall,  

 
 
Supervisors:  Dr R Butler, Dr M Wilson, Dr H A Kim, Prof I Gursul,  

Dr G D Lock, Dr M J Carley, Dr C W Stammers, Dr D G Tilley 
 

Industrial Prof J Jupp, Mr N Wijker, Mr K Macgregor, Mr J Crocker, 
Supervisors  Mr R Holliday, Mr T Engelbrecht, Mr M L Jukes,  

Sir Robert Hill, Mr M Ball Mr A D Heaton, Mr A Williams,  
Mr C Stevens, , Mr C Dressel 

ContinentalCruiseLiner 
 Low Fare-Airline Aircraft  - Team C 
 
Design Brief 
The aviation sector is expected to grow steadily in size over the coming decades 
with one of the main drivers being the rise of the low fare airlines. Both primary 
global airframe manufacturers - Boeing a nd Airbus - predict that the market for 
single aisle aircraft in the 150 seat range will steadily increase over the next two 
decades with North America and Europe being the largest two markets. However 
there is no aircraft currently on the market designed specifically for this sector. 
Therefore, AeRoman are developing an aircraft specifically suited for the low fare 
airline industry since it is felt that prospects for a new aircraft entering this market 
in the near future are very promising. 
Aims 
The aircraft design would be optimised for quick turn -around times and for seating 
150 passengers in a single class configuration. Entry into service date is targeted as 
2015 and the aircraft’s total Direct Operating Costs (DOC) will strive to be 10 –  
15% less than current aircraft .  The  aircraft is designed to meet and surpass any 
current and future proposed regulation in this area. 
Specification 
(1) The aircraft must be capable of carrying 150 passengers a over a range of 3000 
nm (or 1800nm for short range version)  with sufficient fuel reserves at a cruise 
speed of Mach 0.80. (2) Aircraft must adhere to ICAO code “C”, whilst achieving 
an ETOPS certification of 90 minutes. (3) Adhere to EASA CS -25 regulations for 
civil aircraft (4) Aircraft should operate out of a 2000m runway (take -off) and 
1600m (Landing), with an ACN code not greater than 40. (5) Optimisation for 
low-fare operation (i.e. short turn - around time and low operating costs) (6) 
Systems and materials should be designed for entry into service date of 2015.  
 
Achievements / Description 
The aircraft MTOW of 76 tonnes reflects the Vega’s capability to carry 150 
passengers over a 3000 nm range. The aircraft cruises at Mach 0.76 with ICA at 
31000ft, incorporating a low wing V-tail configuration with 2 under wing turbofan  
power plants. An ACN of less than 40 allows the aircraft to use designated 
airstrips with a mean DOC saving over competitor aircraft of 9.03%.  
 
Designers:    Carl Sangan. Nathan Chapman. Neil Baker, Dave Ellis  

Andrew Clark, Frederick Berg. Andy Lam,  
George Stern. Manda Manda. Michael Tysome,  

Supervisors:       Dr R Butler, Dr M Wilson, Dr H A Kim,  Prof I Gursul, 
Dr G D Lock,Dr M J Carley,  Dr C W Stammers, 
Dr D G Tilley, Mr R G Outram. Prof S T Newman  

(Industry)            Prof J Jupp, Mr A D H eaton, Mr M L Jukes,  
Sir Robert Hill, Mr R Holliday, Mr C Stevens, Mr M 
Ball, Mr C Dressel, Dr J Crocker, Mr K Macgregor.  

Technical  Support: Airbus UK, Rolls-Royce 



Next Generation Short Range aircraft – Team D  
Design Brief 
The current short-range aircraft families (i.e. A320, B737) were developed 
primarily to meet the requirements of flag carriers and major airlines. However 
the rapid growth of Low Fare Airlines (LFAs) signifies that the next generation 
of short range aircrafts will be targeted primarily for LFA.  
Aim 
The Aim of this task is to design a short-range aircraft primarily to meet the 
requirements of LFAs targeting mainly the European and the North American  
markets with an entry into service of 2015. The key design drivers for the aircraft 
are reduced operating costs, increased reliability and minimum turnaround time. 
The initial aircraft should also be considered in the context of alternative aircraft 
markets (i.e. flag carriers) and a future family concept. 
Specification 
The aircraft must be capable of 
1.   Transporting 150 passengers in a single class layout.  
2.   Meeting an extended range 3000nm (CA-120) or a standard range of   
      1800nm (CA-110) in still air conditions with sufficient fuel reserves.  
3.   Meeting ICAO code “C” airport compatibility limits.  
4.   Adhering to CS-25 airworthiness requirements. 
5.   Meeting a maximum landing field length of 1600m at sea level, with an   
      approach speed of no more than 135 knots. 
6.   Meeting a maximum take-off field lengths of 2000m at sea level ISA+15. 
 
Achievements / Description 
The design is a high wing T -tail, lower to the ground and with optional on -board 
stairs to facilitate reduced turnaround time. The aircraft has a MTOW of 69.9 
tonnes with a maximum payload over the extended 3000 nm range. The aircraft’s 
top cruise speed is 0.82 and economic cruise speed is Mach 0.80 with ICA at 
35,000ft and service ceiling of 41,000 ft, meeting a time to climb of 25.1 
minutes. Powered by two Rolls Royce engines (138.7 kN at SSL thrust) the CA -
110 meets ancillary requirements of take -off at 8,500ft, showing its versatility 
powered with two Rolls Royce engines (138.7 kN at SSL thrust). The aircraft 
utilises a ful ly composite tail section and 60% composite wing structure to 
minimise DOC. 
 
Designers: Huw Brassington, Donald Browning, Anna Davies,  

Moshab Ghazzawi, Ioannis Panayiotou, Jack Nicol, Kabir Rai 
Singh, Matthew Thompson, , Chee Siong Yap  

Supervisors: Dr R Butler, Dr M Wilson, Dr H A Kim,  Prof I Gursul,  
Dr G D Lock, Dr M J Carley,Dr D G Tilley, Dr C Stammers  

Industry: Prof J Jupp,  Mr P Chapman, Mr K Macgregor, Mr N Wikjer,  
Mr M L Jukes, Sir Robert Hill, Mr RHolliday,   

Technical  Mr T Engelbrecht 
Support:  Airbus UK, Rolls-Royce 

  

   CAELUS 
      AEROSPACE 

Low Fare Airline Optimised Aircraft  - Team E 
 
Design Brief 
The current generation of short -range aircraft (i.e. A320, b737) were developed 
primarily to meet the requirements of the flag carriers and major airlines such as 
British Airways and Continental.  The recent rapid growth of Low Fare Airlines 
i.e. Easyjet, means that the next generation of short -range aircraft are likely to be 
primarily operated by LFAs.  Consequently an aircraft should be designed to fulfil 
this new market.  Two variants of the aircraft are necessary to satisfy  both the 
European market and the longer range North American market.  The entry into 
service date shall be 2015 
 
Specification/Key Issues  European Market      American Market 
Passenger Capacity  150 
Design Range (Still-ari)  1800nm   3000nm 
Design Cruise Speed  0.8 Mach 
Take-Off Field Length  2000m 
Time to Climb   N/A      Less than 25 minutes 
Initial Cruise Altitude ICA  35000ft 
Maximum Cruise Altitude  41000ft 
Landing Field Length  1600m 
Turn Around Time   Minimise 
Airport Compatibility Limits ICAO Code ‘C’ 
Direct Operating Costs Minimise – Target is 15% improvement upon 

competitors 
 
Achievements/Description of the Design 
The Sky-Shuttle incorporates a high strut-braced wing with a conventional tail and 
is powered by two high -by pass ratio turbofan engines.  The aircraft has a 
Maximum Take - Off Weight of 65 Tonnes with an ICA of 35000ft and cruise 
Mach number of 0.8, the design complies with both markets, using a centre tank to 
increase the range to the desired 3000nm.  The capacity of the aircraft is 150 
passengers and a DOC saving of 8% has been achieved on the competition.  The 
aircraft complies with all of the design specifications, however the time to climb 
was increased to 35 minutes in order to enable the use of smaller engines.  The 
design utilises materials modern materials and systems to improve the fuel 
efficiency.  
 
Designers: Christopher Crawshaw, Vincent Seow, Brian Tung, 

Ricky Taylor, Jerry Liu, Hamadah Mahir, Rachel Pain, 
Jaehyung(Jay) Kim, Ricky Clayton  

Supervisors: Dr R Butler, Dr M Wilson, Dr H A Kim, Prof I Gursul, 
Dr G D Lock, Dr M J Carley, Dr C W Stammers,  
Dr D G Tilley 

Technical Support  Airbus UK, Rolls-Royce 



Project Sponsorship 2006-2007 

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.

Smurfit Kappa UK, Dairy Crest
Pall Filters, Ilfracombe

Instron Corporation
Crown Packaging UK 

Bath Institute of Medical Engineering
Royal Navy 

Castrol Consumer
Perkins Engines Co Ltd

Ricardo Engineering
Nitron Racing Systems Ltd

The BUGATTI Trust
Deloitte

Accenture
CP Engineering

Instron Corporation

The Smallpeice Trust
http://www.smallpeicetrust.org.uk

We continue to acknowledge the contribution of the Smallpeice Trust 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 Integrated Industrial Project is a design-based project undertaken in 
local industry over a six-month period from March to August.  
 
Typically ten 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 IIP Students are: 
 
 
United Kingdom 
 
Student               Company  Supervisor 
 
Habgood  Stephen               Rolls-Royce   GDL 
Jazanovich  Michael            Rolls-Royce   GDL 
Langmaak  Stephen             Rolls-Royce   GDL 
Shah  Samir                         Rolls-Royce   GDL 
Simmonds  Oliver               Rolls-Royce   GDL 
Tipples  Robert                   Rolls-Royce   GDL  
Piperakis Alex   Schlumberger   FHO                                                        
Hawkshaw Nick                  Computer Patent Annuities Ltd       SJC 
 
 
 
France 
 
Student               Company                            Assessor 
 
Gennaro  Bianca               GKN Driveline, Arnage   STN 
Cherel  Audrey                    CNES Toulouse                              MJC 

Integrated Industrial Projects (IIP)  



2007 Engineering Projects 

Undertaken at the University of Bath 
 

Student Title Group Supervisor 
Abbot Marc  Robotic Fish CS GS 

Polypyrrole is an electroactive semi -conductive material which, when engineered correctly, can 
be used for such purposes as act uators or sensors. A proposed alternative function is to generate 
propulsion for a robotic fish. Application of polymer actuators as artificial muscles would 
significantly reduce bulk, weight and noise of existing underwater robots. This project focus’s 
upon optimising the caudal fin design to increase thrust and efficiency of a biomimetic robot 
developed at the University of Wollongong, Australia. 
Abu Baker, 
Syazwani Azah  

Investigation of Bone Remodelling via 
Structural Optimisation 

AA HAK/JLC 

In a life time, bone continually undergoes remodelling to repair damages from daily physical 
activities and maintain structural integrity. This is due to its remarkable ability to self -repair and 
adapt its structure to any mechanical changes in its environment. In t his project, evolutionary 
structural optimisation (ESO) method was applied using finite element analysis to investigate the 
effects of mechanical loading on the internal architecture of the proximal femur. 
Adamson Luke  
 

Microcar Powertrain Design and Installation MS JD 

The Microcar Virgo is a small two -seater vehicle designed to provide a green transport solution. 
It uses a 505cc petrol engine combined with a constantly variable transmission but resulted in 
poor efficiency. The current drivetrain was rep laced by a 350cc Hatz diesel engine and an 
Enfield motorbike 5-speed gearbox/clutch. 
The vehicle required:      •A mounting frame, including NVH reduction  
                                        •Optimum gear ratios and transmission drives  
                                        •Clutch and gearbox controls 
                                        •Installation and testing 
Alabbar Saeed 
 

Cost Estimating in the Construction and 
Aerospace Sectors 

SB LBN 

This project is concerned with cost estimating practices in the construction and aerospace sectors.  
The techniques that are at the forefront of cost estimating in each sector are assessed as well as 
the most common practices adopted in industry.  From this the good and bad aspects of cost 
estimating in each  of the industries can be identified, such that a recommendation can be 
proposed for the prospect of knowledge fertilisation between the two sectors. 
Ali Imran  Mahle Engine Evaluation 

  
FS CJB 

The Mahle engine is the first engine manufactured specifical ly for the formula student 
competition. A turbocharged model of the engine was produced using Ricardo Wave and 
simulations were carried out to try and maximise engine performance. Valve timing, valve 
duration, compression ratio and combustion characteristi cs were all optimised for maximum 
performance within the engine’s maximum cylinder pressure. A finalised model was produced 
for gasoline and E85. 
Anderson Martin  
 

Noise Control for Rijke Tubes Using Intake 
Modifications 

AA MJC 

In this study the effects of modifying the duct terminations of a horizontal Rijke tube. Were 
investigated. This was done to ascertain its suitability in modelling the acoustic properties of 
aero-engine intakes. The investigation comprised of comparing the acoustic spectra of vario us 
scar fed terminations of increasing angle and varying chevron terminations of increasing chevron 
number. These were compared against a standard termination. Furthermore, numerical 
predictions of the terminations were carried out. 

 

Student Title Group Supervisor 

Ashley Jonathan  The Ranque Hilsch Vortex Tube  AA KR 

With no moving parts the Ranque Hilsch Vortex Tube separates compressed air into hot and cold 
streams. At first glance this seems to contradict the second law of thermodynamics and even 
now, there is no clear theory that can explain the phenomenon completely. This project analyses 
the vortex tube system as a one dimensional control volume backed up with experimental data to 
explore why it is not more widely used for cooling and heating. 
Aslett Philip  Performance of Prosthetic Feet  SMMG MPA 

Stance flexion is vital in allowing amputee gait to match natural gait as closely as possible. A 
device was manufactured from carbon fibre composite to fit above the articulating knee joint of a 
transfemoral amputee allowing a small degree of stance flexion. Device alternatives were tested 
mechanically using Blatchford’s R & D testing facilities then Finite Element Analysis was used 
to run engineering simulations. A viable solution to the problem was achi eved and an attractive 
product made. 
August Charlie  Aerodynamics of membrane wings AA IG 

Micro-Air Vehicles with a wingspan of less than 150mm will soon become an important part in 
modern surveillance. Whether for civil or military use, these devices wi ll be able to carry small 
cameras on flights of up to 30 minutes at slow speeds. This research observed the different 
modes of vibration in a latex wing section typical of the type used in MAVs when placed in a 
steady airflow at different angles of attack. 
Balasingham 
Suhanya  

A physical and thermal analysis of a formula 
student brake disc and brake pad 

FS JGH 

The aim of my project was to optimise a brake disc which will be lightweight yet reliable for 
formula student use.  It was important to prevent the  operating temperature of the brake disc to 
be above the critical temperature of the components in a braking system. FE analysis and 
numerical calculations have aided my project in producing a brake disc. Testing was carried out 
in order to validate the numerical data using TBR06. 
Barratt Tom  
 

Damper Evaluation on a Formula Student 
Car 

FS JD 

The spring and damper’s role within a race car is to control body and wheel motion to maximise 
vehicle performance.  The overall aim of this project was to improve the suspension performance 
of the 2007 Bath Formula Student car.  Theoretical analysis of the suspension has been 
undertaken to calculate the optimum suspension setup.  Static dynamometer and vehicle testing 
were then used to validate the theoretical values and provide real performance figures. 
Batley Laurance  
 

Ekranoplan performance benefit of the 
stingray sailing craft 

SB JLC 

This project followed the development of a revolutionary hydrofoil sailing craft with ekranoplan 
and cantilevered wing -sail. Team  Invictus is developing the 50 knot craft, called Stingray, to 
break the Trans -Atlantic Speed Sailing record. Ekranoplan is the Russian term for a wing in 
ground effect. The ekranoplan was tested in the University of Bath 2.1×1.5m low speed wind -
tunnel. This project showed that the ekranoplan would have a negative performance benefit that 
would reduce the cruise speed of the Stingray sailing craft. 
Beard Martin  
 

Absorption of impact loading in locomotive 
buffers 

MS FHO 
 

Low velocity impacts can cause sig nificant damage to railway locomotives, vehicles and their 
contents; therefore there is a need for a device that can help avoid this damage. Impact absorber 
units based on Equal Channel Angle Absorption (ECAE) have been analysed for three different 
bore di ameters, under both static and dynamic loading conditions, using plastacine as the 
deformable material. Thought has been given to ways to incorporate this technology into existing 
and new railway structures. 

 



Student Title Group Supervisor 
Beevers Robert  
 

Collaborative working within design process DMM LBN 

The aim of this study was to assess the Collaborative Working of a Design team through the use 
of a computer software program.  Recordings and transcriptions of teams meetings were applied 
in a conceptual computer toolkit, the opinions of the group members were established through a 
questionnaire and personal opinions were recorded through observation.  The three data sets were 
compared and suggestions made as to how the Collaborative work may have b een improved and 
how this research may benefit any design team.  
Bell David  Advanced Oleo-Pneumatic Shock Absorber 

Design For Landings On Rough Airstrips 
DMM CWS 

This project entails the development of a computer model to simulate the effects of an airc raft 
with oleo-pneumatic shock absorbers landing on a runway, focusing on the motion and properties 
of the shock absorbers, as the aircraft impacts the runway, and also whilst the aircraft is 
travelling along runways of varying roughness.  Additionally, th ere is some investigation into if 
the performance of the shock absorber may be improved, through new design additions and 
control systems. 
Bennett Dan  
 

Alternative materials for lightweight formula 
student suspension 

FS AJG 

A racing car’s wishbones conn ect the outboard assemblies to the chassis. Traditionally, at Bath 
University, these wishbones have been made from steel. This project covers the design and 
manufacture of wishbones using carbon fibre for the majority of the construction, in order to gain 
a performance advantage from the reduced weight of the unsprung and overall mass of the 
vehicle. 
Berry James  
 

Simulation of a dimensional stone sawing 
factory using the Witness simulation 
package. 

DMM RIM/ARM 

Johnsons Wellfield Quarries Ltd is a large s andstone extraction and dimensional stone sawing 
quarry. The aim of this project is to increase the output of the dimensional stone sawing factory 
by 20% using simulation and modelling techniques. The project is broken down into two key 
areas; creating a simulated model of the factory and proposing improvements to better utilise the 
current equipment and facilities. To create a model the WITNESS simulation package was used. 

Betts David  Structural optimisation of truss 
 

AA HAK 

It has been shown that topo logy and material optimization of continuum structures tends to lead 
to truss -like solutions. In this project a new truss topology optimization program has been 
developed based on the ground structure approach. It is intended that the results of this progr am 
be carried over into the field of continuum optimization, overcoming the difficulty of 
implementing a buckling constraint. The influence of buckling on the optimal design is 
demonstrated by working examples. 
Bhundia Purvi  
 

Environmental Impact Assessment of a 
Rolls-Royce Combustor Re-design 

AA GDL 

In this project a Rolls -Royce engine combustion system was conceptually re -designed with the 
aim to reduce its environmental impacts throughout its life cycle. Alternatives to raw materials, 
manufacturing pr ocesses, disassembly techniques and end -of-life strategies were proposed. A 
qualitative and quantitative environmental assessment of the redesign was carried out along with 
its implications on thrust and specific fuel consumption (performance of the whole engine). 
Alternative life -cycle concepts that were environmentally favourable than the current design 
were submitted. 

Student Title Group Supervisor 
Blackwood James  CFD prediction of aerodynamics drag 

 
AA MW/IG 

This project analyses the drag charact eristics of an in -flight refuelling drogue as part of an 
attempt by Flight Refuelling Ltd. to design a variable drag drogue capable of refuelling 
multiple aircraft with varying flight envelopes during the same mission.  The objectives of the 
computational fluid dynamics project include: comparing the results from CFX with Fluent, 
determining the grid dependency of the drogue, analysing transient flow characteristics and 
performing a feasibility study into performing LES computations. 
Blakey James  
 

Micro-Hydro Developments at Tellisford 
Mill on the River Frome 

AA GPH 

Tellisford Mill is a micro-hydro scheme with a power output of 60kW that began operating 
earlier this year. With both climate change and energy security promoting the use of renewable 
energy sources this report introduces the principles of micro-hydropower generation. It 
provides a detailed analysis of the planning, design and construction phases of the project and 
the equipment that has been installed and compares similar projects throughout the UK and the 
rest of Europe. 
Bond Tim  
 

Structural Mechanics of Cardiovascular 
Stents 

SB SP/GWH 

Metallic stents in the form of a wire -mesh are commonly used to act as a scaffold to keep 
arteries open and maintain normal blood flow without the need for i nvasive surgery.  The 
project scope is to investigate the performance of a variety of different mesh geometries from a 
structural and a geometric perspective.  The first stage of the project predicted the amount of 
cell growth (neointimal hyperplasia) around each different stent and a second stage investigated 
the compliance of each stent through finite element analysis.   
Boon, Kan Wah  
 

Analysis of sandwich panel under blast 
loading 

SMMG MM 

Blast resistance on civilian main building structures has been taken seriously in recent years 
especially after the recent increased in terrorist attack on civilian structures. Hence the aim of 
this project is to study and investigate numerically the performance of both rigid and square 
honeycomb sandwich panel under impulsive blast loading using a computational simulation 
program such as ANSYS LS -DYNA. The reliability of this commercial code was tested by 
comparing its results with previous researchers.   
Bourdillon Sophie  
 

Thermochromic liquid crystals for gas 
turbine heat transfer 

AA GDL 

A cylindrical model with a realistic showerhead configuration was placed in an open section 
wind tunnel.  Hot air was pumped through the cylinder and out of the holes to model the 
coolant flow.  The fundamental fluid mechanics of the flow was analysed.  These results were 
obtained using an IR camera and were compared to the accuracy of the Thermochromic Liquid 
Crystals used by Reiss and Bőlcs (1999) whose study this research project is loosely based on. 
Brodie Rebecca  
 

Novel strain sensor design based on 
campaniform sensilla 

SB SEC/JFVV 

This project focused on Nature’s strain sensors, in particular campaniform sensilla (insect cells) 
and their potential to amplify strains by the deformation of a hole within the exoskeleton.  The 
campaniform sensilla were modelled as two -dimensional fibre -reinforced composite plates 
with openings.  By examining different hole shapes and different fibre orientations using finite 
element analysis, it was possible to identify configurations that will amplify the globally 
applied strain without significantly increasing the stress concentrations around the hole. 

 



Student Title Group Supervisor 

BulliAlessia 
 

Stability of Towed Vehicles' MS DGT/JD 

This project is concerned with the development of a computer simulation model for assessing 
the high speed stability of a car/trailer combination. A control concept has been developed that 
applies the trailer brakes when the trailer begins snaking about the hitch point. The benefits to 
be gained from this approach have been assessed in simulation by adding the braking system to 
an existing Simulink® model developed at Bath. The results obtained indicate that applying the 
trailer brakes following a severe driving manoeuvre improved the towing stability of the 
car/trailer, compared with applying the car brakes alone or applying no brakes at all. 
Burton Andrew  
 

Morphing of a Cantilevered Wingsail SB RB 

Wingsails offer increased efficiency and speed over conventional soft sails. This project 
investigates the use of structural morphing concepts with the aim of being able to actively 
control the twist angle distrib ution of the sail with height above the deck. Finite element 
analysis was used throughout the project with analytical hand calculations used to validate 
models. One morphing concept was developed which involved controlling shear force along a 
slit cut longitudinally down a mast section. 
Cappell Matthew  
 

Robominnow Project SB WMM 

The ongoing Robo -minnow project aims to design and manufacture a miniature autonomous 
submersible with a propulsion unit and structure based on the systems utilised by a fish. Ph ase 
2 researched the use of polymer -based electro-activated artificial muscles to power a flexible 
segmented spine section. The materials researched to produce the actuators have superior 
performance to traditional actuators, produce no noise and have few moving parts. 
Carter Luke Development of a CFD Model for a 

Centrifugal Pump 
MS DGT/DNJ 

CFD has in recent years become a powerful tool for predicting the fluid flow in many different 
situations where conventional testing is either impractical, time consum ing or expensive. The 
aim of this project was to develop a steady -state CFD model of the flow through a centrifugal 
pump used in the ongoing ‘Active Valve and Pump Technology Project’ at the University of 
Bath in order to better understand the internal flow, specifically in the low flow rate condition. 
Charles Benjamin  
 

Analysis of the beach casting and rod SMMG DPA 

This project involved investigating the effects of leader length and sinker weight on the cast 
distance and was completed by video analysis of the casts. 
The results showed an optimum leader length for each sinker weight, whilst the lightest sinkers 
did not load the rod sufficiently.  The strength of the shock leader was justified, with the drag 
on the running line being the main factor in a c ast distance reduction to half the theoretical 
value. 
Cheung William 
CY  

Design of table tennis ball launcher to 
generate reverse spin 

SMMG MPA/ 
ARM 

As there are currently no standard test for testing table -tennis rubbers’ spin reversibility and 
amount o f speed returned from a shot. Therefore we are to introduce a standardised test for 
table-tennis rubbers’ testing. And as part of the research, the aim of the project is to design a 
target which will simulate table-tennis shot (including topspin and backspin), so that a real shot 
can be simulated in testing to make tests results more trustable. 

 

Student Title Group Supervisor 

Cleaver David  
 

Experimental Investigation into the Fluid 
Dynamics of High-Amplitude Pulsating 
Pressure Impinging upon a Rectangular 
Obstacle 

AA SAM 

Hot-wire measurements were taken above and behind a two -dimensional rectangular obstacle 
under the influence of both streamwise flow and high -amplitude pulsating flow. The purpose 
was to investigate how the two flows interact with parti cular emphasis towards heat transfer 
characteristics. The pulsating flow acted as an obstacle causing the streamwise flow to divide 
around it. The streamwise flow caused the pulsating flow to be constrained so that its effect 
was both focused and shifted rearwards. 
Cox Timothy  
 

The Effect of Mean Flow on the Inertance of 
Hydraulic Components 

MS DGT/DNJ 

Inertance is an important property which is necessary to perform dynamic modelling of 
hydraulic systems, but which is difficult to determine for complex g eometries, either 
mathematically or through the use of CFD. This project builds on previous work in developing 
an acoustic experimental method to easily determine the inertance of a component. The 
developed method was then used to investigate the effect of  mean flow on the inertance of a 
variety of common hydraulic components. 
Coysh Thomas  
 

Handling of a tilting three wheeled vehicle MS MNS/JD 

Tilting three wheeled vehicles are a possible answer to the problem of transport overcrowding. 
Through tilting into corners, tall and narrow vehicles can be made stable and able to corner at 
speed.  By changing the angle of the tilting axis, the rear wheels of the vehicle can add 
additional steering as the vehicle leans into corners.  This project investigates the pr operties of 
rear wheel steering on a tilting three wheeled scooter. 
Crickmar Adam  
 

FE Modelling of BOX ankle prosthesis SB JLC/SEC 

'Finite Element Analysis of a prosthetic ankle: A statically loaded two dimensional stress 
analysis of the BOX Total Ankle  replacement, produced by Finsbury. Stress conditions inside 
devices of this nature are critical in determining wear and therefore life expectancy. In vivo 
studies are becoming increasingly difficult to conduct, hence the greater need for more in vitro 
studies, such as this one. Results agree with other sources and predict good wear conditions.' 
Dams Michael  
 

A biomechanical study of the role of 
femoral anteversion angle in human and 
primate location 

SB SB/SEC 

This project aims to develop a 2D computer model of the proximal human femur and use finite 
element analysis on the model to find the stress and strain distributions that occur under normal 
loading conditions. The variation in stress/strain distributions are analyzed under a range of 
neck-shaft angles and conclusions drawn. 
Daniel Ritchie 
 

Drive Style Analysis AA CJB 

Much attention has been given to objectively define subjective vehicle driveability; considered 
to be one of the benchmarks of product quality and performance.  This research extends th e 
capability of quantifying this intangible effect, initiated during my summer placement.  
Through the evaluation of drive cycles, fuel consumption and real world driving behaviour, the 
sponsoring consultancy, Mahle Powertrain Ltd., is provided with a robu st and functional 
calibration toolset.  It concludes with huge potential for further development. 

 



Student Title Group Supervisor 

Davies Monty  
 

Solar Powered Kayak MS WMM 

This project looks at the feasibility of replacing a human’s effort with solar energy. An existing 2 
man sea kayak has been modified to use an outrigger covered with solar panels powering a 
propeller that will replace one of the human paddlers. The final test will be to see if the kayak 
can be navigated around the Isle of Wight in 18 hours in aid of the charity ‘Paddle for Life’. 
De Winter, Remy  
 

Turning a free 3D computer systems into a 
CAD system 

SPD AB 

The RepRap project is attempting to break new grounds by developing a self -replicating rapid 
prototyping machine, produced and di stributed entirely under the GNU General Public Licence. 
This part of the project involved adapting the open -source 3D-modelling package called Art of 
Illusion to include CAD-like tools for use by RepRap developers.  These tools, including a RGB 
colour-mapper and teardrop shaper, will be of specific use to the RepRap project and will assist 
in the development of digital engineering parts. 
Dean Stephen 
 

Stability of a thermal front passing through a 
multilayered systems 

AA DASR 

This project takes a look in to the modelling of a two layered porous media, with differing 
properties, by utilising fortan77 programming and matlab tools.  The situation of particular 
interest within it is the case of a horizontally layered porous medium where the vertical direction 
above the interfaces of the layers can be considered infinite, and where the lower boundary layer 
is subjected to a relatively instantaneous temperature change.   
Deardon Nick   Vehicle Dynamics Modelling using Racing 

Academy Software (BEng) 
MS JD 

This project will use the Racing Academy software to carry out a parameter study on a vehicle.  
Every possible variable has been altered, the results explained and compared with the expected. 
Racing Academy has great potential for use as a teaching aid as it ena bles students to visualise 
what is happening.  Therefore, a tutorial sheet for use with third year automotive students has 
also been developed. 
Dodgson Emily  
 

Finite Element Modelling of  
Bioceramic-Ferroelectric 

SMMG CBR 

Emergence has consequences for manufacture because it refers to a situation where the elastic 
and loss modulus of a composite become independent of its microstructure.  These properties 
were experimentally measured and emergence found. There was insufficient evidence to 
conclude what la w described this behaviour. FE models used various cell shapes to model the 
material.  FE and experimental results were compared to assess the impact of modelling 
assumptions.  Hexagonal cells are recommended for future models. 
Dunning Peter  
 

Development of fixed grid computational 
analysis technique for 3D structures 

AA HAK 

The fixed grid method has been successfully employed in the important area of topology 
optimisation.  The aim of the project was to develop a three -dimensional capability for the 
method though implementation of a computer program.  The principle of the method for 
structural analysis is to disassociate the finite element mesh from the boundary of the structure, 
allowing the use of regular sized elements and the properties of boundary e lements are 
modified using a volume weighed average. 
Eeles Trystan  
 

Competition Submersible: Stability and 
Design for Slalom 

CS WMM/ 
MJC 

The project was an investigation into the handling characteristics of the BURST racing 
submarine. Testing was carried out to determine the rate of turn, minimum turn radius and drag 
coefficient of the design. It was determined that the current design could successfully negotiate 
the slalom course with the addition of an improved control surface array. It was recommended  
that no manoeuvrability enhancement design scheme be implemented. 

 

Student Title Group Supervisor 

Ellis  David  
 

CADCAM Integration  DMM PGM/JJ 

Computer Aided Manufacture has fast become the standard process type used in the 
manufacture of high precis ion prismatic parts. The process used, although highly accurate, 
never produces parts identical to the nominal design. Tiny variations, both dimensional and 
geometrical, are always present in all the part's features. The size of these variations affects th e 
parts functionality. 
This project aims to identify how geometric and dimensional accuracy varies in multiple 
features of a prismatic CAM part. 
Fagan Michael  
 

Joining Natural Fibre Composites 
 

SMMG MPA 

The development of natural fibre composites has be en well documented, however very little 
work has concentrated on joining these materials. This project has developed two new types of 
co-cured joint that involve the intermingling of fibres from each composite part. The failure 
process, mode and strength o f unidirectional sisal -epoxy composite intermingled joints were 
investigated experimentally. The strongest joint was found to have a tensile strength exceeding 
80% of the un-jointed composite strength. 
Farrow Tom  
 

R6 engine and transmission lightening 
 

FS KR 

The aim of this project was to reduce the weight and improve performance of the Formula 
Student Yamaha R6 engine. Component modification and structure rationalisation led to a 
weight saving of 2.06kg (4%) and a 0.5% reduction in engine inertia, which  is equivalent to a 
reduction in static vehicle mass of 27.86kg, or a 1.6% better acceleration event time. A further 
1.12kg saving has been identified, which would yield an additional 0.4% improvement in 
acceleration time. 
Fawcett Richard  
 

Computational Modelling of The Swirling 
Jet Downstream of a Vane Swirler 

SB JLC/SAM 

Within gas turbine combustors swirling flows are important for stable combustion. Modern fuel 
injectors generate such flows using an array of swirl vanes, commonly known as swirlers. Th e 
current design process has iterative elements and here CFD offers the potential for 
improvement. This study focuses on the jet downstream of a si ngle swirler, and evaluates 
whether a computational model, using a k-ε turbulence model, can recognise changes in swirler 
geometry for a modest computational effort. 
Fisher Nicholas  
 

Development of a CAD System for 
Customised Orthotics 

DMM STN/VD 

The foot is a complex mechanism and minor medical defects can lead to abnormal performance 
and serious pain. This project aims to develop a parametric Bespoke CAD system capable of 
automatically designing a suitable, custom made, foot correcting orthotic device from a simple 
set of measurements. The system has been developed in the Rhinoceros CAD package to 
automatically and rapidly generate the insole orthotic parametrically for CNC manufacture. 
Fraser Richard  
 

Quantification of Orientation in Trabecular 
Bone 

SB SEC/ 
DASR 

Bones conceal an intriguing level of complexity; the honeycomb -like internal structure is 
specifically arranged to resist local loading, and is capable of remodelling itself to adapt as it 
changes. It is the study of this structure that is th e focus of this project, that is, to design a tool 
allowing the computational measurement of the internal orientation. This was achieved with a 
Matlab based image processing analysis. 

 



Student Title Group Supervisor 

Gaches Andrew  
 

An Investigation into  the Feasibility of 
Using ANSYS V9.0 to Simulate Sound 
Propagation into a Far-Field Region. 

SMMG MM 

This project looks into the feasibility of using the multi -physics finite element software, 
ANSYS V9.0, to model sound propagation from a nacelle into a fa r-field region. The report 
looks into simulation scenarios & boundary conditions which ANSYS V9.0 can solve, then 
highlights the benefits of using a multi -physics software package rather than a dedicated 
acoustical solver. It concludes with limitations fou nd when trying to model acoustical 
simulations in the presence of a mean flow. 
Gale Dean  
 

Pilot Operated Reducer Valve Study MS DGT/DNJ 

Instability has been discovered in the field with the Sun Hydraulics pilot operated reducer 
valve, PPDB -8WN. The inst ability has been replicated at Sun, and is found to increase or 
decrease depending on the reduced pressure volume downstream of the valve (when in a dead -
headed reduced pressure line condition).   To establish what parameters cause the volume 
dependant instability, experimental tests and dynamic modelling have been carried out with a 
view towards valve design improvement. 
Gayson Christopher  
 

Model of Human Urinary Bladder Function MS RFN/DGT 

Urological dysfunction is an unfortunate inevitability for many,  including complaints 
attributable to the urinary bladder, for example incontinence.  Urodyanimic testing is often 
performed on patients who develop urological symptoms to assist in the diagnosis of such 
complaints.  Founded on a biological understanding, this project models the function of a 
typical human bladder in Simulink in an endeavour to further understand its behaviour, 
utilising data from urodynamic testing in order to validate the model. 
Gerard Maxine   
 

Thermally stable fluorocarbon ferroelectrets 
with high piezoelectric coefficient 
manufacturing 

AA CRB/FHO 

Since the middle of the eighties a new kind of piezoelectric materials has been discovered. 
Indeed polymer foams with very high insulation properties, after polarisation in a strong 
electric field, exhibit an important flow of charges in response to a mechanical force if they are 
covered with a conductive film. They are usually called ferroelectrets. Because of their 
flexibility, the ranges of possible applications are very broad. Certainly ma ny of them are still 
not tested and need to be explored. 
Ghani, Mohd Asni 
Abd  

Development of Bioceramics for Bone Graft AA IGT 

Human bones have a foam -like structure with high degree of interconnectivity. However there 
are limitations in the supply, hen ce alternatives such as ceramics are widely used. The current 
structures of this material have low degree of interconnectivity. Minimal Surface Structures 
have been found to have high degree of interconnectivity but their mechanical properties are 
unknown. Hence the objective of the project was to test the mechanical properties of such 
structures using Finite Element Analysis (FEA). 
Gilmour Robert  
 

Comparison of measurement techniques of 
fluid borne noise from positive displacement 
pumps. 

MS DNJ 

The objective of this study was to compare different measurement techniques of the fluid borne 
noise produced from a pump. Two techniques were chosen; the secondary source method and 
the anechoic termination method. These techniques were compared experimentally an d 
analytically, with results obtained from a positive displacement piston pump. The methods 
were compared on the basis of several criteria including accuracy of results, testing time and 
test rig cost, with both methods providing comparable results. 

 

Student Title Group Supervisor 

Glynn Oliver  Low-Inertia hammer 
 

SB JFVV 

This project applies the biomimetic principals associated with woodpeckers (which utilise 
resonant frequencies when pecking trees) to the design of a motor driven hammer with low net 
inertia. A hammer design is selected and in order to optimise it, a model based on Lagrangian 
equations of motion is developed to predict resonant frequencies, hammer head motion, and the 
strike force. Other design elements are then considered, and a CAD mo del of the hammer is 
developed. 
Godden Dan  
 

Impact on a formula one car structures SMMG MM 

This project models the phenomenon of impacts into a composite material of varying 
geometries. These impacts are modelled in three dimensions, using ANSYS finite element 
software and the simulations are validated with reference to experimentally determined data. 
The geometries are simple to start with and eventually evolve into structures reminiscent to the 
side panels of Formula 1 cars hitting a tyre wall. 
Hall David  
 

Effect of Inertia upon the Stability of Car/ 
Caravan Combinations 

MS JD 

The aim of this project was to produce a number of educational models that could be used for 
public exhibition; these models were designed using simulation and experimental tes ts to 
illustrate the concept of inertia, and to show how greatly inertia can affect caravan and trailer 
stability and safety.  The concept of changing inertia is to be shown to be analogous to changes 
in the positioning of luggage inside the trailer or caravan. 
Hammond Daniel  
 

Effect of Shape on Heat Transfer on Surface 
Mounted Objects 

AA SAM 

This experimental project investigates the effect of simple changes in topology from a basic 
cuboid shaped object on the heat transfer from the object. The object w as subjected to 
combinations of pulsating air currents from above and free stream flow and the heat transfer 
rates for various topologies compared. One of the main applications for such research is for 
improved component cooling in the electronics industry  where reducing power consumption 
and noise is vital 
Hamzah Siti  
 

Using simulation to optimise the 
performance of a fully automated 
supermarket 

DMM RIM/ARM 

The fully automated supermarket is a new concept of grocery shopping that will not only 
benefit the customer but also the supermarket itself. Grocery shopping will be hassle free and 
much quicker.   The project is to build a simulation of the automated supermarket and to 
investigate certain variables that may affect the system. Although the system is s till at the 
initial stage in development, it holds future promise to become a success. 
Hart Iain  
 

Effect of Surface Topology on Convection 
Heat Transfer. 

AA SAM 

An experiment focused on the effect of altering surface topology of Metal blocks on the 
convection heat-transfer coefficient.  The average coefficients are compared as are the standard 
deviation of a large number of results.  The viability of modeling is also looked into by analysis 
of results, comparing the accuracy of the different shaped blocks. 
Hawes Gareth  
 

Flow and Noise Reduction in Motorcycle 
Helmets 

AA MJC 

Motorcycles are an important form of transport in many countries; however prolonged use of a 
motorcycle especially at high speeds can lead to permanent hearing damage, as a consequen ce 
of high levels of aerodynamic noise. The purpose of this investigation is to establish the causes 
of this noise and to try and produce a device that can aid in reducing the noise levels that 
motorcyclists are exposed to. 

 



Student Title Group Supervisor 

Hogg Kevin  
 

Mission Planning and Feedback Control of 
the University of Bath’s Underwater Vehicle 
(AUV) 

CS WMM 

The University of Bath’s AUV is entering the Student Autonomous Underwater Vehicle 
Competition’s European leg (SAUC -E), in Gosport during Jul y 2007. This project involved 
generating the control algorithm to command the AUV’s propulsion to guide the AUV around 
an underwater obstacle course. A vision system was used to recognise targets about the course 
and a map was generated showing the locatio n of these. Techniques such as calibrated 
perspective and position monitoring were utilised. 
Holland Emilie  Leading-edge Slot for NACA 2415 Aerofoil AA 

 
GDL/GC 

The aim of this project was to make an improvement to the second year mechanical 
engineering aerofoil laboratory by producing a leading -edge device for the NACA 2415 
aerofoil used in the transonic wind tunnel, which would enable the students to gain as much 
understanding as possible of Fluid Dynamics through experimentation. Test results and flow 
visualisation show the characteristics of lift over an aerofoil, as well as boundary layer 
separation principles. 
Holland Ian  
 

Impact Fatigue Testing of Pharmaceutical 
Tablets 

SMMG JV 

During their lifetime pharmaceutical tablets are subjected to repeate d impacts occasionally 
resulting in fracture, exposing the drug carrying core reducing the shelf life. This project aimed 
to investigate this failure by modifying a pendulum impact rig into a machine capable of 
perform multiple impacts onto a tablets surfa ce. Fabrication of the designed equipment was 
followed by a series of tests. This experimental phase proved that the apparatus was capable of 
discerning between tablets of different formulations. 
Host Christopher  
 

The Surface Characteristics and 
Aerodynamics of the Golf Ball 

SMMG RS 

The golf ball is simple in construction and much research and analysis has gone into design of  
the dimple shape, size, depth and pattern. A selection of golf balls with a variety of surface 
characteristics have been tested i n a wind tunnel to calculate the critical Reynolds number and 
the coefficient of drag with the aim of understanding aerodynamic flow around a golf ball, to 
identify surface characteristics that produce the lowest coefficient of drag. 
Howard Andrew  
 

The Onset of Nonlinear Groundwater 
Convection Due to Diurnal Heating Effects 

AA DASR 

Convection within a porous medium has been a major topic of research for the past 100years.  
This project aims to test the stability of a system subjected to an oscillating bo undary 
temperature, an area of research largely unexplored. Through computer modelling, the presence 
of convection onset can be tested, along with the mechanism related to its formation.  
Through diurnal heating this condition is experienced in nature, con tributing to large scale 
avalanches and other witnessed phenomena. 
Hun, Loke Wei  
 

Aerodynamics modelling of formation flight 
 

AA MJC 

Large aspect ratio wings improve range of the aircraft and reduce fuel consumption rate, due to 
the drag reduction for a  given lift. However, large aspect ratio implies a large wingspan, 
indicating unreasonably flexible and fragile aircraft structure. Observation of migrating birds 
flying in V -shaped formations has encouraged researchers to investigate the possibility of 
formation flight of multiple aircraft to achieve energy savings. This project focuses on the 
performance benefits and stability characteristics of a civil transport aircraft in formation. 

 

Student Title Group Supervisor 

Imrie Chris  
 

Non-Linear flow of non Newtonian fluids 
 

AA GM 

In the food processing industry, various mathematical models are used to predict the behaviour 
of different food products whilst undergoing stress.  Due to the nature of the material being 
non-Newtonian, the mathematical models v ary greatly in complexity, yet all produce similar 
results.  The project will attempt to show that in certain conditions the simpler mathematical 
models are accurate to within an acceptable degree, thus simplifying the application of such 
mathematical models in industry. 
Jacobs Peter  
 

Measurement and prediction pf impedance 
of hydraulic orifices  
 

MS DNJ 

Hydraulic systems are used for many modern applications. However, pressure ripples within 
hydraulic circuits can lead to noise, resulting in reduced eff iciency of power transfer, while 
generating potentially damaging vibration. Noise levels can be limited through effective 
design, but requires detailed knowledge of component Impedance characteristics. While much 
work has been conducted in this area, the e ffect due to mass flow rate is not well understood 
and so, forms the basis of this investigation. 
Jamalud-Din, 
Sherifull-Din  

Free convection in an enclosed porous 
media with one side-wall heated and another 
cooled  

AA DASR 

A horizontal temperature difference is applied to a non-dimensional porous media model which 
consists of a fluid -filled enclosure containing several conducting solid blocks. The 
streamfunction values across the blocks will differ when their locations and orientations are 
changed slight ly due to the effects of buoyancy, Couette shear flow, and Poiseuille pressure 
flows, described by full non-dimensional Navier-Stokes equations. Hence, one can evaluate the 
overall effective permeability of the porous media systems being investigated. 
 Japp Will  
 

The Use of Carbon Fibre Tubing In a 
Formula Student Steel Space Frame Chassis 

FS AJG 

Synopsis: The project was concerned with assessing the suitability of using carbon fibre 
members within the chassis of this year’s University of Bath Formula St udent entry. 
Techniques for creating a strong joint were developed and tested, with results compared to 
actual loading within the chassis of a previous entry. The effect on performance of the 
installation was measured in terms of torsional rigidity, mass saving and cost. 
Jenkins Holly 
 

Static and Dynamic Loads on the Human 
Spine 

SMMG MM/SG 

Sections of porcine lumbar spine consisting of two vertebrae and intervertebral disc were 
subjected to compression and bending under constant and cyclic loading. Pressu res were 
measured within the nucleus pulposus of the disc using a needle mounted pressure transducer. 
The changes in pressure over the duration of the static and dynamic tests were recorded and a 
number of differences were observed and analysed. Maxwell mo dels were used to characterise 
the viscoelastic nature of the specimens. 
Jewell Joe  
 

Reverse Engineering of an Automotive 
Component 

FS GWO/JJ 

Reverse Engineering (RE) is the process undertaken to replicate a component when the design 
information is miss ing. In this case the component is an inlet manifold for a 1920’s Bugatti 
which needs one of the flanges rotating through 90°. The component was laser scanned from 
several angles which were compiled to create a 3D CAD model. This was modified as above. A 
pattern and corebox were designed and produced using selective laser sintering ready for 
casting. 

 



Student Title Group Supervisor 

Joe-Njoku Carl I  
 

Static Propagation of Delimitations in 
Composite Laminates 

SB RB 

The work to characterise and document t he failure modes of composite laminates subjected to 
Barely Visible Impact Damage (BVID), necessitated a study of the static propagation – in 
Mode 1 – of delaminations within various ply orientation interfaces, in relation to the measured 
fracture toughnes s (GIC). Inter -Laminar cracks, introduced by Polytetrafluoroethylene films 
during laminate lay -up, were propagated via the Double Cantilever Beam (DCB) method 
initially, and in the second phase of tests, via compressive methods incorporating post-buckling 
analyses in test specimen design.  
Jones Daniel  
 

Technology Management in the Aerospace 
Industry 

DMM PGM 

The field of technology and innovation management has become increasingly popular within 
organisations over recent years. Driven primarily by global isation, it is being recognised as a 
key tool for survival.  This project investigates how the aerospace industry is structured and 
how it manages technology.  Particular focus is paid to the increasing use of composite 
materials within the industry, highl ighting present and future trends, and the steps taken to 
achieve implementation on a mass-production scale. 
Juniper Sam  
 

Structural Optimization of a Composite Wing 
Box 

SB RB 

This project seeks to assess current and available design methods and to deve lop a process that 
will improve optimisation techniques whilst maintaining design rules where appropriate. 
Methods are assessed quantitatively and qualitatively using Ansys and Viconopt and an 
improved lay-up standard is suggested. 
Lamming Chris 
 

Analysis and computation of regularly -
spaced localized buckles  in pipelines 

SB GWH 

The potential energies of a subsea pipeline that is subjected to axial loads due to constrained 
thermal expansion are evaluated. The constraint is due to seabed / pipeline interaction and the 
system is modelled as an elastic beam on a frictional foundation. A new variable is introduced, 
that allows for the development of equally spaced but locally formed buckles along the 
pipeline. With these solutions found to be possible, the means of realising them is discussed. 
Legg David  
 

Material characterisation techniques for bio -
materials 

SB SP/GWH/ 
PSK 

A test methodology was to be developed to measure the Young’s modulus and Q factor of 
organic ceramics.  Eggshell was used to develop a method using vibration testing to provide the 
frequency response function of test specimen, from which natural frequencies and Q factors 
may be obtained.  Experimental results combined with finite element modal analyses were used 
to determine the Young’s m odulus. 
Liang Helen  
 

ECOBEEHIVE: The Development of 
Sustainable Honey Production and 
Packaging techniques for Adaklu, Ghana. 

SPD MPA 

For the rural mountain community of Adaklu, Ghana, the development of improved methods in 
honey production and packaging  is necessary to further increase the vitality of the current 
beekeeping subsistence economy. The design study has taken a holistic approach to the 
problem providing a novel sectioned log hive and honey packaging method which improves the 
general beekeeping process and honey production system that are symbiotic with the Adaklu 
environment, society and culture. 

 

Student Title Group Supervisor 
Loftus Craig  
 

Towards Sustainable Heating Systems for 
Bath Abbey 

AA GPH/ 
Sir R Hill 

Abstract: This project investigates systems to improve the sustainability of the heating of Bath 
Abbey. Through an analysis of the heating requirements, and constraining factors a number of 
heating systems were assessed as to their suitability and sustainability within the context of  the 
Abbey. Several areas of further work were identified which are required to remove certain 
areas of uncertainty. A system of condensing gas boilers was recommended based on current 
understanding. 
Long Robin  
 

Instrumentation Development for Impaction 
Grafting 

SPD AWM/ 
AJM 

There is a need to improve on the instrumentation currently used in impaction grafting, a 
surgical procedure in hip revision operations. This project involved the design and 
development of a more effective instrument that would impro ve the long term success rates of 
the procedure. A new image analysis-based test was also developed to assess the efficacy of the 
procedure, showing the new instrument to compare favourably to the current technology. 
Low, Kah Zhoy 

 
Technology Management o f Light -weight 
Aluminium Structure in Automotive Industry 

DMM PGM 

Light-Weight innovation has always been important in automotive industry. It is thus important 
for the innovation process to be managed, particularly outsourcing issue with suppliers. This 
project will evaluate the trend of the joining technologies in production of light -weight 
aluminium structure in the automotive industry, and discuss the outsourcing pattern in 
aluminium joining technologies. 
Macarthur Isabel  

 
The Development and Testing of 
Bioceramics. 

SMMG IGT 

This project involved the development of two calcium phosphate composites (for use as a bone 
substitute) that were placed in distilled water at 37ºC and pH 7.2 for various time periods. They 
were tested mechanically, in tension, using a four point bend test and in compression. The 
surfaces of the samples for each time period were also observed using a scanning electron 
microscope. This project is an in vitro study of these composites.  
Macchetta Andrea 
 

Effect of Grit Blasting on the Adhesion of 
Plasma Sprayed Coatings 

AA IGT/JV 

Cement-less implants are becoming more popular in joint replacements for young patients as 
these are able to bond directly to the bone and have increased biocompatibility whilst still 
maintaining the strength, ductility and ease of fabrication of metallic implants. 
The project aims at investigating the influence of surface preparation on the performance of 
orthopaedic coatings, leading to a better understanding of the process for optimisation and 
consequently a better performance of the implant. 
Magill Thomas  
 

Development of a new diagnostic tool for the 
assessment osteoporosis 
 

SMMG MM/SG 

Osteoporosis is a growing concern in an aging population, affecting 55% of adults.  Current 
diagnostic techniques use x-ray radiation, but there is serious health risks associated with this.  
Current research into ultrasonic, non-destructive testing has been used to discern whether it is a 
feasible method of predicting bone density to assist in the diagnosis of osteopor osis.  This 
involved looking for any harmonic difference between the two sample densities and whether 
any resonance shift occurred. 

 



Student Title Group Supervisor 
Malcolm Lindsay  
 

Sloshing of fluids MS DGT/DNJ 

Sloshing is a widely recognised phenomen on in a range of engineering applications based 
around transportation of fluids in tank environments subject to excitation.  This is of particular 
concern within the aviation industry, where the use of internal structures as baffles can reduce 
the effects.  This project intends to develop and validate a CFD model based around a simple 
rectangular tank to understand the impact of baffles within fuel tanks on the sloshing behaviour 
observed. 
McCormack 
Jonathan  

A Life Cycle Assessment of Biodiesel from 
Malaysian Palm Oil 

AA GPH/MM 

Biodiesel from Malaysian palm oil could be used to help the UK reduce its carbon emissions 
and meet its obligation to the EC biofuels directive. A life cycle assessment (LCA) study has 
been conducted to determine the environmental impacts of the fuel over its entire life. The 
results are used to compare the fuel with fossil -fuel diesel and biodiesel from oilseed rape. 
Deforestation for plantation development in Malaysia is also considered. 
Miles Keith  
 

Response of historic buildings to 
earthquakes 

MS CWS 

Many of Europe's most important historic centres lie in earthquake zones and are therefore at 
risk of destruction by seismic motion. After an in -depth literature review, this investigation 
derived and numerically solved the non -linear equations associated with both rocking and 
sliding ridged bodies. The programs created were then used to model the rocking response of a 
masonry wall, supporting the experimental work on masonry structures performed previously 
at the University of Bath. 
Morgan Tim  
 

All Terrain Wheelchair SPD AWM/JD 

Standard wheelchairs have poor Off -Road performance and as such limit 
the freedom of the User. Downhill Racing wheelchairs have good Off -road 
performance but lack practicality. To solve these conflicts a n All Terrain 
Wheelchair was designed and a fully operational prototype was 

manufactured. This Prototype was tested and evaluated by a Target User and demonstrated 
excellent Off-Road performance, enabling the User to tackle extreme terrain previously found  
impossible in a standard wheelchair. 
Moseley Sam  
 

Advanced Manufacturing Techniques for a 
Formula Student Suspension Upright 

FS AJG 

The upright plays a crucial role in the function of a suspension system.  It must locate and 
support the wheels, brakes and suspension wishbones transmitting the forces through to the 
chassis. This project involves the exploration of manufacturing techniques available to Team 
Bath Racing, resulting in the manufacture of magnesium sand cast and CNC machined 
aluminium components, both of which outperform previous designs on the basis of cost and 
mass whilst maintaining the necessary strength and stiffness.     
Ng Jingyang Characterising the knowledge contributions 

of design models/representations 
 

 BH 

In the design of large engineering systems, such as the Airbus A380,  thousands of computer 
based models may be constructed and used to generate important design knowledge. Managing 
these design models poses a major challenge for today's engineering organisations. This project 
investigates the development of a formal approach for identifying and characterising  the 
knowledge contributions of such models in order to improve their  organisation and 
management. 

 

Student Title Group Supervisor 
Ng Lilis  
 

Establishing the value of engineering 
information 

DMM MJD/SJC 

Advances in technology have made information more readily accessible. Excessive information 
(information overload) affects a person’s decision making and effectiveness at work. Thus, it is 
necessary to provide a means of e stablish the value of engineering information. The aims of 
this research project were to analyse and validate and compare and contrast some information 
value assessment tools. One tool - ‘QAP tool Mk2’ - was developed, based on the result of 
critical validation. 
Norman Jonathan 
 

Actuation of Unsymmetrical Composite 
plates 

SB JFVV 
 

Various species of plant can morph with changing humidity levels; this is used to aid seed 
dispersal.  A simple example is the opening of pine cones in dry conditions and closin g in 
damp conditions.  The plant cell wall is the source of the properties of plant tissue and at a 
basic level represents a composite material.  A pine cone scale is here modelled as an 
unsymmetrical cross ply composite to predict the movement observed. 
Nurse Melanie  
 

Flow Visualisation Over Flexible Flapping 
Airfoils 

AA IG 

The current study used experimental methods to investigate the effects of airfoil multi -
directional flexibility on flapping flight, at scales applicable to Micro Air Vehicles. Flexib le 
model wings were oscillated in heave in a water tunnel. Flow visualisation and force 
measurements were used to analyse the effects of different flexibilities, angles of attack and 
flapping frequencies on the resulting flow. It was shown that all three v ariables can be 
optimised, and are comparable to those employed by flying insects. 
Organ Mark  
 

Noise from novel aircraft configurations AA MJC 

A boundary integral element method code was used for the purpose of ascertaining the acoustic 
benefit of positively scarfed aircraft engine nacelles, where it is assumed that the fan is the only 
sound generator.  Results were found for large and small nacelles enclosing fans with 
supersonic and subsonic tip speeds.  The issues associated with the integration of scarfed 
nacelles onto existing aircraft were explained.  An appraisal of the computational numerical 
method was also given. 
Park Alexander  
 

Biomechanical Investigation and 
Development of the Hobie MirageDrive 

CS WMM/PM 

The Hobie MirageDrive is a commerciall y available propulsion unit that propels kayaks using 
counter rotating fins.  The aim of the project was to develop the MirageDrive and complete a 
biomechanical investigation of pilot operation for BURSTs human powered submarine.  Static 
thrust and input forces were measured to provide efficiencies through a range of cadences, and 
a CODA 3D positioning system was used to measure the kinetics of the pilot’s joints. 
Parkin Edward  Simulation of manufacturing line DMM ARM 
Detailed planning and analysis of a design is required to reduce the risk to investors and to 
maximise the design’s benefits.  Using Witness simulation software, this project analysed and 
evaluated proposed and alternative designs for a Polymer Bonded Explosive (PBX) 
Manufacturing Facility ba sed on throughput and labour requirements, to give expecte d 
performance characteristics. A user -friendly and flexible simulation package of the complete 
Facility was produced to allow future scheduling and performance analysis by company 
managers. 
Parvizian  Ehsan  High Accuracy Machining using Lean 

Automation in Aerospace Industry 
CS CC/WM 

The Aim of this project was to improve robot accuracy and control in Aerospace milling. The 
force feedback controller had been designed with aid of MATLAB and robot RA PID program 
to maintain the same force during the milling process in order to reduce inaccuracy due to the 
higher unexpected force on the composite material of the wing. 

 



Student Title Group Supervisor 
Patel Harshull  Aerodynamics of morphing wing AA IG 
In recent times aircraft have been designed for an intended task, with a suitable configuration 
and set of aerodynamic characteristics. Current advances in technology allow for a morphing 
wing to be developed, which can change its configuration and chara cteristics to undertake a 
range of tasks. This investigation undertakes a full pressure analysis to look at the ability of a 
delta wing to morph through anhedral and dihedral variations. 
Pettit Andy  
 

Handling development of a F ormula Student 
car 

FS KR 

The primary aim of this research project was to maximise the performance potential of Team 
Bath Racing’s 2007 Formula Student entry through analysis of the handling behaviour of the 
2006 vehicle. Separate Design of Experiment screening studies were setup to  determine the 
most significant variables in terms of acceleration, steady state cornering and transient 
performance. A full data acquisition system was installed to facilitate detailed analysis of 
vehicle behaviour and identify experimental anomalies. 
Radue, Nicholas 
Kjell-Ake  
 

Use of shape memory alloy to increase the 
impact resistance of composite winglet 
structure 

SMMG MM 

This project investigates the possible improvement that superelastic shape memory alloys can 
have on composite impact tolerance an d resistance. A variety of impact simulations were 
produced using ANSYS and an explicit dynamic solver (ls -dyna). The models ranged from a 
simple impact on a plate to a more complex high speed winglet collision model. From the 
simulations and previous lite rature review it was found that the employment of SMA’s did 
improve the impact resistance. 
Ratnayeke Reshan   Race Car Aerodynamics 

 
FS GWO 

This research project investigates different aerodynamic modification which could be 
implemented to a Monoposto 20 00 race car to improve its present aerodynamic setup to 
produce faster lap times. The second phase of this project analyzed the performance of a 
formula student race car (TBR007) by simulating track performance with various aerodynamic 
modifications to observe the benefits and penalties associated with them. 
Ridley Jenny  Steel suspension design study 

 
MS PSK 

Siemens Magnet Technology Ltd. design and manufacture superconducting magnets for 
Magnetic Resonance Imaging (MRI) scanners. This project investigat ed the feasibility and 
potential benefit of converting the magnet suspension of a current product from carbon fibre 
bands to stainless steel rods, with the aim of finding a more cost effective solution. The project 
involved developing the design concept, a ssessing its performance, estimating the cost saving 
and finally identifying any further testing required. 
Robinson Kingsley  
 

Design Optimisation of Aircraft Thin Panels 
for Buckling 

AA HAK 

Thin panels subject to shear loading are used extensively in ai rcraft structures, due to there 
light weight and stable post -buckled behaviour. The design optimisation of these panels is 
complicated and slow requiring non -linear analysis.  A model of representing shear panels as 
an equivalent truss lattice has been dev eloped.  This project develops a method to optimise the 
equivalent truss-lattice structure and then use it as a tool for the optimisation of a continuum 
shear panel. 

 

Student Title Group Supervisor 
Robson Donald  
 

Improving the performance of continuous  
form-fill-seal packaging machines 

DMM BJH/GM 

Vertical form, fill and seal machines present a quick way to package  products into bags, but 
their output is limited by intermittent feeding of  the film used to form the bag. Manufacturers 
have overcome this by including vertically translating jaws. The resultant machines are 
Continuous motion, but are complicated and can suffer large (and sometimes  destructive) out-
of-balance forces during operation. This project involves the design of a new jaw assembly that 
greatly reduces the out-of-balance forces. 
Row Chris  
 

Whole Life Cycle Management: Cost 
Estimation in the Electronics Industry 

SB LBN 

Of accurate life cycle cost estimation, particularly in light of recent changes and developments 
in technology. It anal yses the effectiveness of SEER -H, a cost estimation software tool, in 
predicting the life cycle cost of a simple electronic component. It was found that although the 
program is very capable in estimating most aspects of a product’s life cycle, its ability to 
predict the retirement costs of electronic components could be improved, particularly in light of 
recent legislation affecting the industry. 
 Rusby Mike   
 

Controlled Escape from Trapped Modes in 
Magnetic Bearings 

MS PSK/MNS 

A magnetically levitated r otor coming into contact with a plain bearing can experience many 
contact modes. Backwards whirl is particularly damaging and this research constructed a 
dynamic simulation in Simulink which showed that piezoelectric actuators could prevent the 
induction of this state. It was shown that the contact forces experienced could be higher than a 
passive bearing, but that it was also possible under certain circumstances to return the rotor to 
the desired non-contact state. 
Salah Nasser  
 

Experimentation and Testing of 
Electroceramics for Biomedical Applications 

AA IGT/CB 

It was proposed to investigate the dissolution of hydroxyapatite (HA), barium titanate 
(BaTiO3) in distilled water to determine any changes in mechanical properties. 
Three material variants were investigated each comprising different volume fractions of 
hydroxyapatite (HA) and barium titanate (BT); 100%HA, 100%BT, and 90%BT -10%HA. The 
manufactured materials were then immersed for 1, 3, and 6 weeks and subject to mechanical 
characterisation by ball -on-ring testing and visual surface inspection using scanning electron 
microscopy (SEM). 
Samuel Mike  
 

REpRap: Field's metal write head SB AB 

RepRap is short for Replicating Rapid -prototyper. The aim of the project is to develop a 
machine that can replic ate all of its own components. This project has been an investigation 
into deposition of Field’s Metal, a low melting point alloy, for automated electronic circuit 
construction. Several techniques for deposition have been considered, resulting in the desig n 
and build of a heated extruder, which will add molten alloy to casting channels designed into 
plastic parts. 
Sander Stefan  
 

Motion requirements for pick-up 
manufacturing operations 

DM GM/JM 

The aim of this research project is to provide more understanding of the factors which limit the 
performance of the pick-and-place packaging machine RthetaTM Casepacker developed by Quin 
Systems. The project consists of two parts. Firstly some experiments, to estimate the limiting 
factors, will be carried out with the help of a conventional robot.  
Secondly these results will be used to find the optimal motion paths and settings of the machine 
for a given pick-and-place task. 

 



Student Title Group Supervisor 
Sauven James  
 

Thermodynamics of low energy domestic 
buildings 

AA GPH/SA/ 
PG 

Energy analysis has seen widespread use in the study of energy systems 
though it has become evident that this method alone cannot fully describe a 
given situation. The basis of this investigation was to provide a concurrent 
exegetic assessment of the energy flows within a domestic building allowing 

a more complete assessment of losses and in doing so highlight any key areas in which to 
improve process efficiency. 

Scott Christopher  
 

Generation of High Order Perturbation 
Equations for Post-Buckling Analysis of 
Truss Lattice Structures. 

SB GWH/PK 

The computer program Maple has been used to automatically generate high order perturbation 
equations via a combination of differentiation and symbolic manipulation in order to achieve a 
more accurate solution to the post -buckling path of truss lattice structures loaded under shear. 
These generated equations have then been contracted and transformed into a format compatible 
with another program calculating the post-buckling path and the deflections of both the tension 
and compression members of the lattice and a greater accuracy in results has been achieved. 
These results have then been verified with a simple FEA analysis. 
Sethia Ruchika   Fracture Fixation with Axially Stable 

Osteoporotic Plate System : 
SB JLC/AWM 

In this study, hybrid set of screws (locking, cortical or a combination of both) were trailed with 
rigid solid polyurethane foam plates, used as a bone substitute material, and AxSOS fracture 
plates. The effect of the position of various combinations of screws on the stability and strength 
of the fracture fixation was analysed so that the most suitable combination of screws could be 
found. 
Shreyas Attavar 
Shailesh  

Outsourcing in the aerospace sector 
 

DMM LBN 

The commercial aerospace industry has seen an upsurge in global outsourcing recently, 
primarily due to increasing demand from emerging Asian economies like China and India. The 
first critical step requires companies to identify what they can or cannot outsource, by 
identifying the ir core competence. This project aims to identify the technological aspects of 
competence by defining a framework for which technological competence can be modelled in a 
general aerospace case. 
Singh Harjee  
 

Calibration of Liquid Crystals 
 

AA GDL 

The research project was focused on calibration of thermochromic liquid crystals, apart from 
any specific application. It will provide the readers with an outline of all the available literature 
on using thermochromic liquid crystal thermography and the expected  measurement 
uncertainty. The recently recorded phenomenon of ‘aging’ was also investigated in detail. 
Finally, the ‘dimensionless hue – temperature correlation method’ was evolved to collapse data 
from different bandwidth crystals and varying viewing angles onto one ‘universal’ curve.  
Smith Richard 
James  

Manual and Automatic Buoyancy and Trim 
Control of a Human-Powered Submarine 

CS WMM/AK 

The project involves the design of a system to control the buoyancy of the Human Powered 
Submarine being developed by BURST at the University of Bath.  As the submarine is a free -
flooding, pedal-operated vehicle driven by a pilot on SCUBA equipment, buoyancy systems of 
both submarines and for divers are considered during the design process.  Finally, an automatic 
control circuit is designed and simulated for basic control of the submarines depth. 

 

 
Student Title Group Supervisor 

Soh Joelle  
 

Technology Tracking, Domain Knowledge 
and Context in Engineering Design 

DMM SJC/BJH 

Technology tracking comprises monitoring, c apturing and delivering relevant information on 
new technologies to update an organisation’s knowledge.  A review of emerging 
communications techniques, along with their associated new software applications, was 
performed. By interviewing engineering design ers, separate internal and external technology 
tracking methods were identified as requirements.  The requirements were matched with 
software applications, culminating in a solution method proposal of establishing a wiki for 
internal tracking and a feed server for external tracking. 
Spragg Rob  
 

The Use of E-85 fuel for Formula Student 
Applications 

FS CJB 

The Formula Student rules give the option of two control fuels for the 2007 event. These fuels 
are Shell VPower – a 99RON gasoline and E85 – a blend of 85 percent ethanol 15 percent 
Gasoline rated at 110RON.  This project investigates the potential benefits of running E85 as a 
Formula Student fuel in accordance with competition rules. This includes engine calibration on 
both fuel types and dynamometer testing the engine to asses performance. 
Squire Jonathan  
 

Carbon Dioxide Transport Through A 
Trafalgar Class Submarine 

AA SAM/MW 

Carbon dioxide removal during a distressed submarine situation is currently achieved by means 
of forced ventilation flow through a soda lime CO2 scrubber. Lithium hydroxide curtains have 
recently been developed which rely on non-forced flow. 
An investigation into the possible techniques for modeling the production and transport by non-
forced flow of CO2 using a CFD analysis has bee n carried out such that recommendations can 
be made for the deployment of the new curtains. 
Sykes Blaze  Autonomous Underwater Vehicle 

 
SPD WMM 

This project details the design of a robot submersible capable of navigating underwater to 
identify and intera ct with predefined targets using an array of sensors for the 2007 Student 
Autonomous Underwater Vehicle Competition - Europe. Work this semester has focused on 
physical device design, with emphasis on propulsion system development. The vehicle is 
currently controlled remotely by an operator - future work will involve converting the existing 
robot into an autonomous underwater vehicle for the competition. 
Taylor Oli  
 

Technical Management of a Formula Student 
build 

FS GWO 

Formula Student challenges Univers ities to design and build a Formula style racing car to 
compete in an engineering, business and dynamic competition each summer.  
The build of TBR07, the 2007 Bath University Formula Student car, technical and project 
management was undertaken in this report. 
Templeton Robert  
 

Competition submersible:Hull& drag 
minimisation 

SB WMM 

An investigation into non -propeller propulsion, the propulsion methods used in nature, and 
their application in an efficient human -powered submarine. The system has been design ed to 
minimise craft perturbations, 
Including the design, manufacture, and analysis of a human powered 4 foil counter -heaving 
system for use in the 2007 International submarine races, accelerating the ¾ tonne vessel from 
stationary over a 30m distance, and maintaining speed over a 100m race distance. 



Student Title Group Supervisor 
Traynor Alison  
 

A Comparison between Fixed and Mobile 
Bearing Knee Replacements 

SMMG SG/AWM 

This project aimed to compare two different types of knee replacements; the Rotag lide+ 
Mobile Bearing Total Knee System and the Rotaglide+ Fixed Bearing Total Knee System to 
see whether the theoretical benefits of the mobile bearing are evident during in vitro testing. A 
model limb was created to measure the maximum contact pressures o n the bearing surface 
during both static testing (0º flexion) and during a dynamic cycle from 0º-62º flexion. 
Tsuda Kentaro  
 

Development of a flow bench and its 
application to a Yamaha R6 engine 

FS KR 

This project looks into the development of a flow bench for this year’s Formula Student engine, 
Yamaha R6, with consideration of its further use by the Team Bath Racing in the future. The 
aim of this development is to facilitate a device for finding out the discharge coefficient of the 
inlet and outlet ports by various experimentations. This data can then be used and processed for 
the engine mapping modelling. 
Turner Bret  Electronic Notebook Experimental Research 

 
 SC 

A project for experimental research into the day -to-day workings of an engineer with mod ern 
technology. The aim is to recommend a standardised way in which organisations can add 
structure to formalise an engineer’s notebook to support knowledge sharing, and help reduce 
the development timescale of new and existing products. The tools on a tab let PC that aid 
knowledge sharing for an Organisation are; templates, tagging and importing relevant 
documents into Microsoft OneNote®. 
Vaughan Adrian  
 

rackets Vibration Damping in Tennis 
Rackets 

SMMG RS 

The project involved the characterisation of the vibrational properties of tennis rackets with 
reference to tennis elbow, through investigating the numerous variables in racket design. This 
was achieved with a novel testing rig and method, designed and used together with a detailed 
testing program. Performance improvements were attributed to the rackets materials, designs or 
inbuilt technologies. The analysis and evaluation of the results allowed the design and 
manufacture of solutions, resulting in improved damping performance. 
Wardle John  
 

External control and hull characterisation for 
a human powered submarine 

CS WMM 

This project aims to consolidate the work undertaken on control of a human powered 
submarine. For the first time, a fully functional submarine has been available for testing. The 
main ob jective of this project was to characterise the hull. An experiment was performed to 
investigate the induced rate of turn from a step input rudder deflection. This data was then used 
to update the proposed three layer nested control loop to further develop ment of a fully 
automated control system.   
Wasiak James 
 

Guiding Team Selection For The Design 
Process 

DM LBN 

The overall aim of this research was to ascertain the effectiveness of design teams. A thorough 
review of existing methods for forming teams was undertaken. Experiments involving 14 teams 
and 80 individuals were performed analysing attributes such as Belbin roles, academic profile, 
specialist disciplines and the design tasks. Findings showed the importance of selecting the 
correct leader as well as other key factors. Implications for developing a more holistic team 
selection model are then proposed. 
Wilkins Ross  
 

Telemetry and Data Analysis for Full Car 
Modelling 

FS GWO 

This study uses vehicle modelling in the simulation program ARC eLap to rea lise the full 
potential of a Formula Student car.  Completing a number a test sessions, logged data was 
compared with simulation runs and key design and setup changes have been proposed to 
improve acceleration, steady state and full track performance. 
 

Student Title Group Supervisor 

Williams Alan  
 

The analysis and evaluation of contact and 
bending stress in non-standard and 
asymmetric tooth forms. 

MS PSK 

Summary: This investigation researches the potential benefits of altering the tooth geometry of 
a sta ndard gear tooth, as used by Allen Gear Ltd, in particular the effects on the stress 
distribution through the tooth.  Coupled with this, the effects on the load sharing, contact ratio 
and stiffness of the tooth were analysed.  The stress reducing benefits of an increased pressure 
angle are weighed against their impracticalities during manufacture and the risk of through 
hardening the tooth tip. 
Williams Sion  Fold-away furniture 

 
SPD GO/NMS 

The project is concerned with the design of an innovative mechanism for the folding of table & 
chair units in one motion, to the smallest possible size. Concept prototypes were created in 
physical & CAD form to assess the proposed final design. Links between Excel & Solid  Edge 
were constructed allowing simple iteration of structural dimensions. A 1:1 scale physical 
prototype was constructed, highlighting design problems that were addressed through further 
development. 
Williamson Laura  Bone replacement materials 

 
AA IGT 

The aim of this project was to manufacture bioceramic scaffolds that would be used alongside a 
cartilage scaffold in a bioreactor at Keele University. The bioceramic scaffolds were required 
to have particular dimensions as well as a 1 mm diameter hole through the centre. The project 
looked into various methods for producing the hole, including creating a hole prior to sintering 
as well as drilling the bioceramic after sintering. Further work is still needed to optimise the 
technique, however this project has highlighted that it is possible. 
Wilson Richard  Aerodynamics of Novel Refuelling Drogue 

 
AA IG 

The continued requirement for mid air refuelling has prompted “the world leaders of in flight 
refuelling systems” to develop an innovative variable speed product. Whilst this invention 
broadens the operati onal envelope relative to previously available products, its novel design 
results in destructive aerodynamic fluttering at the top end of its speed range. This project 
utilized an experimental analysis of the problem and met its objectives by gaining an in creased 
understanding of the fluttering being experienced. 
Wilson Katherine  

 
Developing a strategy for the assessment of 
stability of tibial components in total knee 
replacement. 

SMMG AWM, SG 

Aseptic loosening of the tibial component is the most common mode of knee replacement 
failure, caused by prosthetic movement in the bone. A strategy was developed that enabled the 
stability to be assessed. The aims were to; design/construct a model, appropriately attach the 
measurement system, apply various loading conditions, and analyse the produced data. This 
allowed the micromotion and migration of the stem between two different parts of the model to 
be determined. 
Withers Mike  Development of a Supercharged GP Engine 

 
FS GWO 

This project aimed to assess the effectiveness of the application of modern design techniques to 
a 1920’s gran d prix engine. Simulations of existing engine components were performed using 
computational fluid dynamics and then validated with actual test data. Design areas were 
highlighted for performance improvements; the improvements were then used to produce new 
component designs. The new designs were modelled and run through the original simulations 
and the performance characteristics were compared with the existing components. 

 



2007 Engineering with Language 
MEng Year 4 Project Abroad  

Student Title Group Supervisor 

Wu Qian 
 

RepRap: making and handling construction 
materials  

SMMG AB/ 
MELLIS 

RepRap is a project aims to develop a low cost rapid prototyping machine with the ability to 
construct 3D objects and self-replicating using FDM technique. This project aims to contribute 
to the RepRap project by proposing a variety of potential construct and support materials that 
would be able to incorporate with the RepRap machine and testing with RepRap machine was 
also performed in order to determine their suitability. 
Xing Fan  
 

Dynamics stiffness method for aircraft 
structural analysis 

SB SP/GWH/R
B 

Traditional finite element analysis requires prohibitively fine mesh to analyse high frequency 
vibration problems in aircraft structures. Dynamic stiffne ss method is an alternative candidate 
whereby the solution can be made more efficient. In this project, a dynamic stiffness based 
MATLAB program was built to analyse cantilever beam, and then developed further to analyse 
frame structures. The ultimate goal of this project is to analyse specific aircraft structures, such 
as the stiffened panel of aircraft wings. 
Yim Calvin   
 

Constraint based modelling of rotational 
power transmissions 

DM BH/GM 

Constraint-based modelling techniques have been successfully u sed in the  design and 
optimisation of machines, and in particular, machines involving  mechanism systems. This 
project investigates the use of constraint -based modelling to support the design of rotational 
power transmissions which frequently involve a large number of standard components. 
 
Key to Groups: 
AA = Aero/Auto; DM = Design & Manufacturing; FS = Formula Student;  
MS = Machine Systems; SB = Structures & Bioengineering;  
SMM = Sports, Medical & Materials; SDP = Specialist Design Project 

 



 
 

Student Project & Supervisor Assessor 

GERMANY 

Flight Fabien Simulation of a hybrid powered vehicle with an 
integrated torque vectoring driveline 
Felix Toepler  IKA,RWTH Aachen, Germany 

WMM 

Until recently, the flexibility and advantages of hybrid drive lines have only 
been exploited to reduce fuel consumption/emissions and to enhance 
longitudinal acceleration during peak demands.  A vehicle model was 
created using the MATLAB/Simulink software package, which also 
includes a torque vectoring system in addit ion to a typical parallel hybrid 
driveline.  This enables an optimum distribution of torque to individual 
wheels and thus improves the lateral dynamic vehicle behaviour. Standard 
manoeuvres were performed to demonstrate the vehicle’s abilities.  
Gallagher 
Philip 

Analysis of Supercritical Organic Rankine Cycle 
 Andreas Schuster TU München, Germany 

KR 

Power generation by low temperature heat sources such as waste heat, 
geothermal and biogass is an important tool in environmentally friendly 
power generation. The typical method for such power generation is the 
Organic Rankine cycle (ORC). A potentially more efficient system is to run 
an ORC at supercritical pressures allowing more power output from a given 
heat source. This project compares the traditional ORC with a supercritical 
version and draws conclusions about the potential of the supercritical cycle.  
Martel Lauren  
 

Technical Evolution - Research of Methods to 
predict the development of Technologies  IKA,  . 
Ingo Schulz, RWTH Aachen, Germany  

CAM 
 

.   
The aims of this project were to research methods of technology forecasting 
and establish those which an engineer could use. A system was devised for 
an engineer to use to determine how to develop a specific technology using 
these methods, based on establis hing the following three goals: at what 
stage the current technologies in that field are; an end goal of a technology 
to exist in the future and a market which that technology will satisfy.  
Royle Alison  Coolant Production within Combined Cooling, 

Heating and Power Systems  
Dr. -Ing Claudia Werner,  TU Berlin Germany 

CB 

Combined cooling, heating and power (CCHP) is a recent technology aimed 
at increasing power generator efficiency. This project researches both current 
CCHP usage and cooling technologies, performing a comparative analysis 
between absorption and compression chiller systems, based on energy supply 
for a hospital. The systems are subjected to three analyses: exergy, economic 
and thermoeconomic, the results of which determine that the absorption  
chiller system performs marginally better under the constraints.  
 

 
Student Project & Supervisor Assessor 

FRANCE 

Geyer Jonas Study of CO2 heat pump cycles and 
equipment  
Prof. Daniel Favrat, EPFL, Lausanne, 
Switzerland 

GPH 

The present trend in Europe is to limit the use of synthetic refrigerants like 
HFCs and replace them whenever possible by natural refrigerants - such as 
CO2 - which have only minor global warming potentials. However the 
CO2’s low critical pressure imposes the use of supercritical cycles.  
During the project existing cycles were reviewed and modelled (MATLAB 
with REFPROP). Furthermore, COP improvements with multi -stage cycles 
were investigated and a test facility for domestic water heating was 
designed. 
Hancock Danielle "Theoretical Modeling and Experimental 

Exploration of Shrouded Contra-Rotating 
Propellers." 
Roger Barènes, SupAèro, Toulouse  

MW 

Unmanned Aerial Vehicles (UAVs) have emerged as the next generation of 
aerospace vehicles and are already employed in both civil and military 
applications around the world. 
This study aims to explore, using computational modeling and experimental 
determination, the optimum configuration and propeller design of shrouded 
contra-rotating propellers and the effect of the addition of control surfaces 
with a vi ew to their use in Vertical Take -Off and Landing (VTOL) UAV 
applications. 
Somer Selim  Analysis of the dynamics of a manual 

gearbox car drivetrain in transient 
conditions.  
Prof. Philippe Vélex,INSA de Lyon 

PP 

The project focuses on the study of the dyna mic behaviour of a car's 
propulsion system during gear changing. These conditions are not steady 
state since the force is not transferred equally during the clutch engagement 
and disengagement actions. The project was done mainly with Matlab, and 
more spec ifically Simulink which allows easy manipulation of block 
diagrams to make models. The driveline was studied as a chain of rotational 
mass-spring-damper systems. 



Department of Mechanical Engineering Prizes 
 

DOWTY GROUP NO 1 PRIZE        …………………………..   LOUDOUN  James         
Best student graduating in Mechanical Engineering 
 

ROYAL AERONAUTICAL SOCIETY PRIZE     …………… SMITH Simon  
Best student graduating in Aerospace Engineering 
 

FORD MOTOR COMPANY PRIZE …………………… CARLESS Owen  
Best student graduating in Automotive Engineering 
   

IET PRIZE     ………………………………………………… ELIAS Edward  
Best student graduating in Manufacturing Engineering 
 

CROWN Europe PRIZE    ………………………………….. BANKS Oliver  
Best student graduating in Innovation & Engineering Design 

  

FRANK WALLACE PRIZE ………………………………      QUINCE Katherine   
Best performance in the Language option of   CLEYNEN Olivier 
 Engineering with a language course 

 

JOSEPH BLACK PRIZE    ………………………………… HARVEY Paul   
Best performance in Group Business & Design Project 

 

IMechE (HEADQUARTERS) PRIZE    ………………….. HUNT Tom 
Project Prize (Research Project)  
 

IMechE (WESTERN BRANCH) PRIZE   ……………….. SIMPSON Emma 
Fredric Barnes Waldron Best Student Prize  
 

HMGCC    …………………………………………………. HOLDEN Chris  
Best Specialist Design Project 
 
ROLLS –ROYCE ………………………………………… BULLOCK Arthur 
AutherHighest level of academic ability in Year 3  
 

 
THORNTON     ……………………………………………… CARRELL Elizabeth 
ElizabethOutstanding academic performance in the final year (SMMG) 
 
 

ARMOURERS & BRASIERS ……………………………. PUDDOCK Timothy 
TimothyMedal for outstanding project work (SMMG) 
 

 

SIEMENS PLC PRIZE     …………………………………… RIDLEY Jennifer 

Best Industrial Placement Performance combined with other achievements 
 
ELI  LILLY    ........................................................................... BURKE Richard  

Best Year 2 Performance (2004/2005)  

 
UBS    ........................................................     BOND Tim            DAVIES  Monty 

Best Business Plan 2005/2006   WAH Boon Kan, HE Wei,   
 WILLIAMS Sion  RIDLEY Jennifer 

Prizes 2006 
 

Smallpeice Trust Prizes - Design 
 
Group Design Prize: 
Mechanical/Manufacturing/IED/Automotive 
 

Wheelchair 2020 
ABU BAKER Syazwani 
HART Iain 
HOLLAND Ian 
KHAN Irshad 
LONG Robin 
MORGAN Tim 

 
Group Design Prize: - Aeronautical 
 
360 Seat Long Range Airliner Team B 

AUGUST Charlie 
CAPPELL Matthew 
FRASER Richard 
HOGG Kevin 
HOLLAND Emile 
KHALID Gona 
LITTLEWOOD Roger 
MACCHETTA Andrea  
ORGAN Mark 
SQUIRE Jonathan 

 

Accenture Business Prize 
 
Sustainable Energy System 

BLAKEY James 
CHEUNG William Chi Yuen  
McCORMACK Jonathan 
MILES Keith 
NORMAN Jonathan 


