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WELCOME
At the Wolfson School of Mechanical, Electrical and Manufacturing Engineering, we 
are committed to equipping the next generation of engineering and product designers 
with the skills they need to succeed. This book showcases the accumulation of these: 
innovation, creativity, analytical and communication skills in the presentation of the 
individual project work from our third-year Product Design Engineering students and 
group projects from the fourth year Project Engineering students within the School. 
The quality of their work reflects the expertise they have gained during their time with 
us, and in many cases also the experiences gained during the placement year.

The school is proud to produce students with a passion for engineering, who will 
thrive in any business and industry environments. I hope you will find the book 
interesting, inspiring and informative.

This year I am delighted to welcome back Simon Nicholls who will open the Exhibition 
with a keynote speech on his view of Product Design Engineering. Simon is a graduate 
of the Product Design Engineering degree programme and runs his own very 
successful company Omlet which specialises in pet care products.

Professor Paul Conway
Dean of Wolfson School 
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About the Wolfson School of Mechanical, Electrical 
and Manufacturing Engineering
As one of the biggest engineering schools of its kind in the UK, the Wolfson 
School of Mechanical, Electrical and Manufacturing Engineering has an 
international reputation for being at the forefront of technological innovation and 
for maintaining extensive links with industry.

Our graduates are testament to our success, helping to provide industry with the 
skills and knowledge to give them the competitive edge required to succeed in 
the 21st century.

In addition to holding a prestigious Queen’s Anniversary Prize in the category of 
Optical engineering: applications and knowledge transfer we are home to two 
EPSRC National Centres, for Innovative Manufacturing in Regenerative Medicine 
and for Innovative Manufacturing in Intelligent Automation.

Our industrially focused research enables us to work with some of the world’s 
most renowned engineering companies and helps us to generate around 
£6million in external research contracts each year.
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GUEST SPEAKER – SIMON NICHOLLS
Director and Co Founder of Omlet Limited
Simon Nicholls - a 2001 Product Design graduate of Loughborough University, began his experience of Industry 
with a one year placement at Dyson, the well-known company based in Wiltshire. It was here that he gained 
comprehensive, all round experience of how to design, market and produce successful products and it was an 
important addition to his education during his degree, which in turn gave him a solid foundation for Product 
Design. Having graduated, he embarked on the Masters Degree in Industrial Design Engineering at the Royal 
College of Art in London, where the fortuitous meeting of four people on that course resulted in the formation 
of the design company Omlet.

In 2003, these four friends - James Tuthill, Johannes Paul, William Windham and Simon Nicholls, came 
together to produce one of James’s ideas - a revolutionary new chicken house which they named the Eglu. The 
Eglu was launched in 2004 and was designed to make keeping chickens in gardens simple, opening up the idea 
of keeping these birds in towns and cities as well as in the countryside. To date it is the company’s most well 
know product. They continue to create aesthetic, practical and high welfare animal homes which make life 
easier for both the owner and their pet.

Omlet is a design-focused company who reimagines the way you live with and look after your pets, bringing 
you and your animal closer together.  They’ve made rabbit hutches which allow rabbits to express their natural 
behaviour; Beehives to improve beekeeping; Eglu chicken coops keep your chickens safe; the Qute hamster 
cage and the Fido Dog Crate look great in your living room, kitchen or bedroom and bring your pets into the 
heart of the house.

Simon will talk about his experience of transforming ideas into reality, managing the design process and 
running a business.
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INTRODUCTION TO THE TOTAL 
PRODUCT DESIGN PROJECTS
The exhibition shows projects from the Project Engineering - Total Product Design module. 
These projects are all industrially specified and sponsored. Each group consists of five 4th year 
Masters Students working over an entire academic year. The projects show the application of 
Integrated Design to equip students with the necessary design skills, project engineering and 
management skills they will require in industry. Thanks, go to the companies who have support 
the projects during the year namely; 

• Jaguar Land Rover
• J.C. Bamford Excavators
• Kohler Mira
• Leicester Hospital Trust
• Perkins Engines
• QFC
• Red Arch Engineering
• Rolls Royce
• Smart Weights

This is the 27th year of the Project Engineering – Total Product Design Module and it is great to 
see the original members of this arrangement, Perkins and JCB still contributing to the projects. 
The projects are all real projects from industry giving both students an exposure to mainstream 
current engineering and the companies concerned receiving a new un-blinkered view on their 
current and future products. These group based projects fit well with the requirements of the 
Professional Institutions, for students to work on a team based major project in their final year 
of study.

All of the projects give an opportunity for the undergraduates to show the culmination of the 
knowledge and capabilities acquired during their degree programmes. Many are also able 
to apply the skills developed during their industrial placement year. The end result is a truly 
outstanding and wide ranging set of projects which demonstrate that this group of young 
designers and engineers are ready to make a significant contribution to their chosen industry.

Paul King
Module Leader
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DEVELOPMENT OF AN 
ASSET TRANSPORTATION 
TRACKING SYSTEM
The ability to view actions and operations in terms of data provides an opportunity to 
increase efficiency and security in tracking the movement of people, objects and operations. 
Focused, mainly on the tracking of products, this project looked at the potential of 
developing a service that will revolutionise the transportation of goods by increasing the 
efficiency of the operations and improving the security of the products transported. 

The logistics sector is a growing industry that is predicted to grow further as the world 
becomes increasingly connected. However, the current goods transportation operations 
are fraught with security issues, lost products, damaged goods, inefficiencies and illegal 
actions that can lead to data and product security issues and profit losses. This project 
aimed to solve these issues through developing a service that can be utilised in the 
commercial transportation of goods to allow greater transparency of a given products 
journey. Through individual and batch product tracking, and sensor based transport 
monitoring systems, security and efficiency of operations can be increased.

The aim of this project was to assess the viability of a system through analysis of the 
market needs, appropriate design implementation and a proof of concepts approach. 
Through use of a Radio Frequency Identification (RFID) based system, tagged items within 
a given transportation space can be detected and identified, allowing loading, unloading 
and transit operations of the tagged items to be recognised. Security of an asset during 
transportation can be guaranteed through door opening/closing identification technology 
and continuous RFID checks. The quality of the product can be ensured through use of 
environmental sensors, to detect products stored in damaging conditions (e.g. excess 
humidity and temperature), and further sensors to recognise driver behaviour. Further to 
this, GPS tracking enables any variances from pre-determined routes to be detected as well 
as providing updates on the position of products. The developed system communicates to 
a website or app through the mobile network and thus allows updates on product status 
including an alert based system that will bring attention to any issues. 

JACK ADELSTON
E: j.adelston-12@student.lboro.ac.uk 

MAGDALEN AIREY
E: m.airey-13@student.lboro.ac.uk

IEUAN LEWIS
E: i.lewis2-12@student.lboro.ac.uk

 /ieuan-lewis-a8b090104

ROBERT PATERSON
E: r.paterson-11@student.lboro.ac.uk

 /PatersonRobert

ALEX WATKINS
E: a.j.w.watkins-12@student.lboro.ac.uk 

 /alex-watkins-2b650084

SUPPORTING COMPANY

WOLFSON RESEARCH
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INTELLIGENT ELECTRIC 
MOTOR CONTROLLER FOR 
AN E-BIKE
The use of electric bicycles (E-Bike) has become increasing globalised, with the industry 
currently valued as a multibillion dollar market. The majority of E-Bikes currently available 
to purchase are a motorised version of a traditional push bike, consisting of an electric 
motor, a motor controller and a rechargeable battery. These E-Bikes offer no adaptation to 
user requirements and levels of assistance and resistance, and there has been a growing 
demand for ‘intelligent design’ to be embedded within the E-Bike infrastructure. 

This project involves an investigation into the design and development of an intelligent 
electric motor controller which can be assembled onto any E-Bike. Detailed literature 
review was carried out to find market analysis on the ‘intelligent features’ which users 
would like to see on an ‘intelligent E-Bike’, in order to provide initial information. 

The ‘intelligent E-Bike’ would need to adapt to each user category such as a commuter, 
an athlete, a tourist and a courier, and provide the level of assistance in terms of power 
which they would require to carry out their journey. To understand and categorise the power 
limits of an individual from varying demographics, several test protocols were carried out 
on an Ergometer with over 30 participants. The testing protocols provided in depth data 
on power output from demographics with no cycling experience to elite cyclists, allowing 
comparisons to be made between perceived effort and power output, allowing power band 
limits to be distinguished.

A wide range of motor controllers were investigated to assess their capabilities in 
performing the required functions. The Business Process Model and Notation (BPMN) was 
used to graphically portray the functions of the E-Bike, allowing a controller capable of 
these to be selected. To implement the functions into the controller, a control strategy using 
power limit was adopted. This method defines a set power limit which the user should not 
exceed and provides assistance when the user is putting in effort above the limit. Through 
a user interface, it is possible to input data such as age, sex, cycling ability, to tailor the 
E-Bike towards a specific user requirement. In depth analysis and potential of this motor 
controller from a commercial and engineering aspect is discussed in the project report. 

VIREIN CHABRA

KIRAN AHMED

CHRISTOPHER 
WATSON 

ADAM GEOFFREY 
LITTLEBOY 

SUPPORTING COMPANY

WOLFSON RESEARCH
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CHRISTIAN JAMES
E: christian.james193@gmail.com

 /christian-james-7a556a92

STEVEN HAYWARD
E: hayward.steven@outlook.com

 /in/steven-hayward-581a3782

DANIEL DEAN
danieljdean.wordpress.com

 /deandan

MUHAMMAD 
FAKHRURRAZZY BIN 
MOHTAR
E: razzymohtar@gmail.com

 /muhammad-mohtar-64aa87114

SUPPORTING COMPANY

WOLFSON RESEARCH

ENERGY OPTIMISATION 
BY DYNAMIC RESOURCE 
MANAGEMENT
Manufacturing companies are under constant pressure to produce more products, at 
increasingly lower unit cost. One way to reduce overheads is to reduce energy consumption 
during manufacturing.

The aim of the project has been to develop a system capable of modelling a range of 
manufacturing processes in the virtual space. The system focusses on energy usage, 
allowing iterative reduction in energy costs through targeted improvement of process 
parameters. The system has been created in three stages: 

Stage 1:  Operational parameters are extracted from machine instructions and a predicted   
 energy signature is generated from these parameters. 

Stage 2: The signal is passed into a discrete event simulation which combines individual   
 processes to produce factory level energy usage data. 

Stage 3: The usage data feeds into a cost model which estimates energy costs based on   
 tariffs and costing methods set by energy suppliers.

The developed system has been applied to two case studies: manufacture of a printed 
circuit board; and CNC manufacture of a cylinder head. Reductions in energy costs have 
been achieved through iteration through the model stages. A service structure has been 
proposed which outlines how the system would be implemented within a commercial 
environment. 

14
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JOSHUA FINNERAN
E: j.finneran-12@student.lboro.ac.uk

LIAM THURSTON
E: l.c.thurston-12@student.lboro.ac.uk

ROB BALFOUR
E: r.j.balfour-11@student.lboro.ac.uk

CHRIS PARSONAGE
E: c.parsonage-12@student.lboro.ac.uk

SPENCER JONES
E: s.jones2-11@student.lboro.ac.uk

SUPPORTING COMPANY

JAGUAR LAND ROVER

PRESSURE PULSATIONS 
IN DIESEL LOW PRESSURE 
FUEL LINES
Jaguar Land Rover is a world leading automotive manufacturer that produces premium 
vehicles and luxury sports saloons. Diesel internal combustion engines are widely used in 
Jaguar Land Rover’s vehicles, due to their fuel efficiency and performance. The Ingenium 
is Jaguar Land Rover’s newly developed engine family with combined fuel economy figures 
of over 75mpg. To continue to improve performance, higher fuel injection pressures are 
needed, placing an increased demand on the fuel delivery system. This can lead to the 
generation of pressure pulsations in the low pressure fuel lines, which can manifest as 
audible noise in the vehicle cabin.

The aim of this project was to investigate these pressure pulsations, by developing 
a fundamental understanding of where pulsations occur and how the pulsations are 
generated. A secondary aim of the project was to provide design guidelines for a method 
to reduce the pulsations in future fuel system designs to enable continued improvement in 
engine performance without diminishing the customer experience.
This project has achieved the following:
1. A CAE tool has been developed from scratch using engineering first principles that can 

predict pressure pulsations generated in low pressure fuel lines. The CAE tool is capable 
of dealing with fuel systems with varying types of pumps, operating conditions, fuel line 
geometries, and materials. 

2. A test rig has been created to generate pulsations in the low pressure fuel line to allow in 
depth testing of the fuel system in isolation from the vehicle. The test rig is designed such 
that it easily accommodates fuel system changes, allowing maximum value to be derived. 
The collapsible mechanism of the rig allows factors such as the length of fuel lines and 
instrumentation location to be changed, to reflect different vehicle models.

3. Fundamental causes of pressure pulsations have been identified allowing informed 
recommendations for mitigating the pulsations to be made. 

Beyond this project, the CAE tool can be used to aid design of future diesel fuel systems, 
and the rig can be used to develop further solutions to mitigate pressure pulsations. 
Alternatively, the rig’s versatile design means it can be easily adapted to enable testing of 
other engine ancillaries such as water pumps.

16
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ERIC CARLEN
E: e.g.j.carlen-12@student.lboro.ac.uk

ELIZABETH DICHMONT
E: E.Dichmont-12@student.lboro.ac.uk

WILL FISHER
E: w.fisher-12@student.lboro.ac.uk

TOM FRENCH
www.tomfrenchdesign.com
E: t.french-11@student.lboro.ac.uk

 /tomfrench001 

SUPPORTING COMPANY

JAGUAR LAND ROVER

TURBOCHARGER 
BEARING FRICTION 
CHARACTERISATION
Automotive turbochargers traditionally, and currently, widely use plain bearings for both 
axial and radial support of the rotor shaft. With a continuing push to improve efficiency and 
performance in engines, the frictional losses in turbochargers can be reduced by moving to 
rolling element bearings in new higher performance engines. Whilst these bearings offer 
lower friction improving system efficiency and turbo spool-up, times they do have limiting 
factors such as a higher unit cost. 

Jaguar Land Rover currently use both types of systems and are continually striving for 
improvements. To achieve better performance the two systems must be characterised 
and compared. A test rig has been designed, developed and built to allow this to be done. 
This test rig measures the rotor speed, pressure, temperature and flow rates for both air 
and oil throughout the turbocharger system. With these measurements, several methods, 
including enthalpy and time based methods, can be used to compare the friction in the 
bearing systems. Utilising the new test rig, the friction within two of Jaguar Land Rover’s 
existing rolling element and plain bearing systems has been characterised and compared. 
New bearing designs using plain bearing have been proposed with the potential of cost-
effective friction reduction. The ideas generated include using magnetic force to reduce 
the load that the plain and thrust bearings must support, and adding foils as an interleaf 
between the shaft and the sleeve to decrease contact area, increase stiffness of the shaft 
and improve geometrical constraints of the system.

18
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CHRISTOS APOSTOLOU 
E: C.Apostolou-12@student.lboro.ac.uk 

DEREK SCHEP 
E: D.J.Schep-12@student.lboro.ac.uk 

GEORGIE LUFF 
E: G.Luff-13@student.lboro.ac.uk 

TOBY WILLIAMS 
E: T.Williams-12@student.lboro.ac.uk 

SUPPORTING COMPANY

J C BAMFORD 
EXCAVATORS LTD

HYDRAULICALLY ACTUATED 
TOW HITCH FOR JCB POWER 
SYSTEMS 
JCB is a world leader in the production of agricultural equipment. In the UK, JCB Power 
Systems produce several different machines, with the focus of this project being the 
Telemaster 320, one from the Telehandler range. Telehandlers are often equipped with tow 
hitches, which are located at the rear of a vehicle for towing trailers. The aim of this project 
is to redesign the tow hitch for a JCB telehandler; to improve the ease of use and speed of 
deployment for the user whilst reducing the manual interaction required. 

The majority of tow hitches currently on the market, including the JCB model, require the 
driver to exit the cab to manually maneuver it into the correct positon for attachment to a 
trailer. The current JCB system requires the user to loosen bolts and disconnect hydraulic 
pipes before rotating and reattaching pipes, resulting in a long deployment time in good 
conditions, further exasperated when under commonly experienced extreme conditions. 

Solutions considered during the design process included both manual and fully automated 
systems in order to deliver improved capabilities at a low cost. The final solution is manual, 
allowing the hitch to move between three distinct locations; Stowage, Travel and Pickup 
position. Although the specifics of the workings cannot be discussed due to contractual 
agreements, the final design allows the hitch to rotate between positions with the use of 
minimal moving parts, reducing the opportunity for failure and improving ease of repair.

Concept development is still ongoing, in order to achieve the best design of all individual 
components as an assembled solution. Finite Element Analysis (FEA) on a CAD model 
is being performed to assess the structural rigidity of the design and from this, the best 
geometry, sizes and materials will be highlighted and a scale prototype of the final design 
can be manufactured and presented to JCB. 

20
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MATTHEW TRIPP 
E: m.h.tripp-12@alumni.lboro.ac.uk

MICHELLE OKYERE 
E: m.okyere-11@alumni.lboro.ac.uk

JOSH VENN 
E: j.m.venn-11@alumni.lboro.ac.uk

TOM SHIPMAN
E: t.shipman-12@alumni.lboro.ac.uk

DAVID GRENVILE 
E: d.grenville-12@alumni.lboro.ac.uk

SUPPORTING COMPANY

J C BAMFORD 
EXCAVATORS LTD

THE RE-DESIGN OF THE 
MUDGUARD FOR THE JCB 
4000 SERIES FASTRAC
One of JCBs leading agricultural products is the Fastrac tractor, defined by its capability 
to travel at very high road speeds whilst maintaining the ability to perform well in the field. 
This model can accelerate up to speeds of up to 60kph, when travelling along main roads. 
However, when accelerating up to such high speeds, the tractor experiences a significant 
increase in spray from surface water. Specifically, debris collected in the wheel treads 
detaches and is collected on the front and rear windscreens, and lights. This led to the 
impairment of the driver’s visibility of the Fastrac and their surroundings. The debris, which 
consisted of mud and other materials from the field, could also impede other road users.

The aim of this project is to identify the source of the problem with the current mudguard 
system at high speeds, and produce a solution. Initial full-scale tests identified that when 
the debris departs from the wheel it is typically thrown in front of the vehicle, whilst smaller 
particles are carried by the airflow around the vehicle. The debris is then driven into by the 
tractor, causing it to obscure the vision of the driver. Additional studies have been conducted 
through Computational Fluid Dynamics (CFD) simulations. These simulations give an 
understanding of how the oncoming airflow interacts with the mudguard system, and the 
tractor body. By adding particle tracking to the simulations it is possible to observe how the 
spray impacts the tractor, when it is not stopped by the mudguard.

This project aims to deliver a final mudguard re-design which is tested through retrofittable 
attachments. The attachments will alter the form of the mudguard, whilst remaining within 
the package volume constraints of the tractor. In addition, a system has been developed to 
identify the performance of different mudguard designs. Using a simple image processing 
system, it is possible to measure the number of droplets passing past a camera before 
impacting the windscreen. This provides a qualitative figure to compare the new design to 
the existing one.

22
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DANIEL DE-BECKER
E: danieldebecker@yahoo.co.uk

 /danieldebecker

MATTHEW HEALTH 
E: m.j.heath@Outlook.com

 /matthewjheath

ADAM TRIGGOL 
E: adam.triggol@outlook.com

 /adamtriggol

JAMES WHITE
www.jamesawhite.weebly.com
E: james.a.white09@gmail.com

 /jamesalexanderwhite

SUPPORTING COMPANY
DR ATUL GAUR, CONSULTANT 
ANAESTHETIST, GLENFIELD HOSPITAL, 
UNIVERSITY HOSPITALS OF LEICESTER  
NHS TRUST

NEEDLE GUIDES FOR 
ULTRASOUND-GUIDED 
INTERVENTIONAL 
PROCEDURES IN PAIN 
MEDICINE
Project Supervisor: Dr Kaddour Bouazza-Marouf

Ultrasound is a non-invasive technique which can be applied to medical procedures to 
provide a visual representation of internal organs and blood flow within the body. The 
application can be applied to assist in needling procedures for regional anaesthesia, 
vascular access, biopsies and epidural procedures, as well as to detect abnormalities such 
as tumours. 

Needling techniques are performed using error prone freehand techniques which rely 
heavily on a high level of skill and dexterity from the clinician. Freehand techniques can 
also be hazardous in certain procedures including epidural injections which can cause a lot 
of pain if performed incorrectly. To overcome these limitations and to improve consistency 
between clinicians of varying experience, multiple needle guide designs have been 
developed. The designs have been refined for injection moulding and commercialisation 
from work undertaken previously. These designs assist clinicians when inserting needles 
into a specific target area of a patient’s anatomy with the intent of addressing ease of use 
and sterility issues. Such improvements have contributed to improved target accuracy, 
repeatability and user confidence which ultimately provides increased patient safety and 
comfort during procedures. The designs have since been patented and cadaver and clinician 
usability trials have been planned. This will allow the critical review of each design and 
enable final design refinements to be made for manufacturing and commercialisation. 

In addition to the core products, peripheral training material, visual media and software 
have been developed to aid commercialisation, training and integration into the hospital 
environment. This material is delivered across multiple platforms including iOS and 
Android apps, and will be documented on a website which is under construction to support 
marketing and advertising. A financial review of the tooling required for injection moulding 
for each component has also been conducted to provide initial estimations of the total 
moulding costs of each system. The project outcomes will ultimately aid awareness of the 
needle guide systems developed and provide a foundation to obtain funding for an initial 
production run of each system and for further clinical testing. 
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GEORGE BURGESS 
OLIVER JOBLING 
ROB LAW 
MICHAEL NICHOLSON 
LEWIS 
HANNAH WILES 

SUPPORTING COMPANY

UNIVERSITY HOSPITALS OF 
LEICESTER NHS TRUST

AID ORTHOPAEDIC 
SURGEONS IN 
ARTHROSCOPIC SURGERIES
Supervisor: Kaddour Bouazza-Marouf

This project is about the design of an ankle and arthroscope support to aid surgeons in 
ankle arthroscopic surgeries. Arthroscopic surgery treats and diagnoses joint pain using 
various tools and an arthroscope camera.

The simplest operations are purely diagnostic, whereby the arthroscope is used to inspect 
the joint, without removal or repair of tissue. Where removal and repair of loose and 
damaged cartilage is required, the orthopaedic surgeon must hold the camera and a tool 
throughout the operation (NHS, 2016).

When the surgeon requires both hands, the camera must be removed from the joint. Once 
the camera holding hand is free again the arthroscope is reinserted into the patient and the 
position of the camera is adjusted. The additional adjustment adds time and risk to  
the surgery.

Pinning of the ankle is a technique used to provide the joint with additional support. When 
this is required, a ‘fusion arthroscopy’ is undertaken. This involves fitment of surgical 
screws to the joint, in addition to keyhole inspection and repair. The joint is x-rayed in situ, 
after pinning, to ensure the screws are put in the correct place.

The keyhole surgery requires the foot to be held in plantarflexion, where the toes point 
towards the end of the table, to allow access to the joint by stretching it safely. When fusion 
surgery is required the foot must be in the dorsiflexion position, where their toes point 
upwards. This is to prevent any gap formation during the pinning of the ankle (Mahan & 
Cain, 2002).

Currently no single device exists to facilitate both the plantarflexion and dorsiflexion 
positions and allow an x-ray to be taken after fusion surgery.

The aim of this project is to:
Design a single integral system for ankle arthroscopic surgery to support the ankle 
in plantarflexion and dorsiflexion, as well as a lockable camera support to hold the 
arthroscope in position when the surgeon requires.

26
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VIBISH JOHNSON
E: v.johnson-13@student.lboro.ac.uk

SAMUEL TERRY 
E: s.j.g.terry-11@student.lboro.ac.uk

PETER CLINK 
E: p.clink-12@student.lboro.ac.uk

LEWIS WILSON 
E: l.wilson2-13@student.lboro.ac.uk

BRYAN NWIKE 
E: b.nwike-12@student.lboro.ac.uk

SUPPORTING COMPANY

KOHLER MIRA SHOWERS

IMPROVING PERCEPTION OF 
ELECTRIC SHOWERS
Heating water at the point of use provides both economic and environmental benefits for an 
electric shower over its mixer or power shower counterparts. Despite the benefits electric 
showers are often perceived to be secondary in performance with users concerned over 
the temperature fluctuation and lack of perceived pressure delivered form the shower. The 
scope of the project aims to address these issues and develop a product that will enhance 
the showering experience and improve the perceptions of electric showers.

Often the lack of pressure delivered from an electric shower is due to the existing mains 
pressure feeding the shower and not due to the operation of the shower itself. The 
developed prototype tackles this problem by recovering the pre-heated shower water, 
saving the normally lost heat energy and dramatically improving the flow rate. The 
prototype designed diverts the shower water and recirculates it into the shower system 
proving the ability to filter water at the point of reuse. The filtered water is combined with 
the electric shower heated water to deliver flow rates and performance comparable to that 
of a mixer shower. 

Filter research and Grey Water regulations guided the project into analysing and selecting a 
filtering process. Filter types included Micro, Ultra and Nano filtration as well as UV filters, 
activated carbon, induced coagulation and chlorine introduction. The resultant combination 
produced water that meets the required standards and is safe for showering reuse.
A control system has been developed alongside the filtering capability to regulate the 
combination of filtered water to mains water thus optimising the shower temperature and 
flowrate. Understanding the operation of the electric shower and developing a real time 
adaptive system became paramount to the success of the prototype. To prove the concept an 
Arduino was used to regulate the water flow rate and the merging branches of the system.
The outcome is a more sustainable shower that has increased flowrate and perceived 
pressure as well as a consistent temperature. 
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CHRIS CHELSEDINE
E: c.cheseldine-12@student.lboro.ac.uk

 /Christopher Cheseldine

MARK MCCORMACK
E: memccormack@hotmail.co.uk

JAMES OWENS 
E: james.g.owens@outlook.com

 /jamesgowens

RODRIGO PACHECO
E: Rodrigo.g.pacheco11@gmail.com

 /rodrigo-pacheco-783bb383

SUPPORTING COMPANY

KOHLER MIRA SHOWERS 

MINIATURE FLOW 
MEASUREMENT DEVICE 
THAT DOES NOT PROMOTE 
MICROBIAL GROWTH
Supervisor: Robert Wood

To improve the control and sustainability of their products, Mira have challenged the team 
to develop a miniature flow measurement device for use in their digital taps and showers. 
The healthcare industry is especially interested in this product, and therefore; a key feature 
of the device is it must not promote the growth of microbes.

All existing flow measurement technologies have been researched, and the team identified 
the electromagnetic method as the most suited for this application. This technology was 
chosen because of its minimal intrusion to the flow stream and ability to measure a large 
range flow velocity. Current electromagnetic flowmeters are extremely expensive, but the 
group believes that a cost effective method of measuring flow can be achieved.

Electromagnetic flowmeters use the principle of Faraday’s Law of induction. A biphasic, 
pulsating magnetic field is projected across the pipe, and electrodes are positioned 
perpendicularly to the field. As a conducting fluid crosses the magnetic field, a voltage is 
induced at the electrodes. This value is directly proportional to the velocity of the water 
travelling in the pipe, allowing the flow rate to be easily calculated.

To prove the concept, the team has created a functional prototype and testing rig. The aim of 
the project is to deliver a calibrated flow meter that meets respective sanitary regulations at 
a reasonable cost.
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ALEX BROWN
E: a.c.brown-12@student.lboro.ac.uk

 /alex-brown-033a93105

PETER UNDERHILL
E: p.underhill-13@student.lboro.ac.uk

 /peter-underhill-06013a12b

ROBERT GREEN
E: r.green2-12@student.lboro.ac.uk

 /robert-green-419992a6

SIMEON GREENWOOD
E: s.greenwood-12@student.lboro.ac.uk

 /simeon-greenwood-12681a84

STEPHEN WRIGHT
E: s.j.wright-12@student.lboro.ac.uk

 /swdesignsme

SUPPORTING COMPANY

PERKINS ENGINES

DESIGN OF TURBOCHARGER 
WASTEGATE ACTUATOR
Turbocharging provides a way of increasing engine efficiency to reduce fuel consumption 
while increasing power output and aiding compliance to exhaust emission legislations. 
Realising the full potential of forced induction requires accurate control of the intake 
manifold pressure, achieved by actuation of a wastegate.

Perkins’ current wastegate utilises a pneumatic actuator, fed by high pressure air from 
the intake manifold. This system requires a minimum operation pressure above that of 
barometric; which removes the ability to operate the wastegate at low engine speeds and 
loads. It is desirable to have an actuation system that can operate independently of engine 
speed so the wastegate can be opened to prevent surge and over spinning at low engine 
speeds. Perkins have asked for a solution to provide such actuation.

The requested project objectives:
• Design a system for controlling actuation of turbocharger wastegate
• Develop a control system to optimise steady state and transient boost response
• Demonstrate operation of the new actuation system on a test rig
• Evaluate performance against the current pneumatic design

The early stages of the project involved iterative concept design around four actuation 
methods; hydraulic, electro-mechanical, force displacement and novel techniques. Levels 
of concept convergence and evaluation led to a hybrid solution of electro-mechanical 
and force displacement methods. By moving electrical components away from the harsh 
environment of the turbocharger, and using a force transmitter, it was believed a solution 
giving maximum control over the wastegate could be engineered.

The final design consists of a dual Bowden cable arrangement; one cable acts to pull the 
wastegate closed while the other acts to pull it open. The cables are pre-tensioned by a 
torsional spring, and driven through a worm and wheel gear by a stepper motor, located in 
the main housing. The stepper motor position, and thus wastegate position, is monitored via 
a magnetic rotary encoder.

A proof-of-concept prototype has been manufactured and tested on an existing 
turbocharger rig at the Wolfson School. This includes functional and reliability testing with 
direct comparison to the existing wastegate actuator and in accordance to the product 
design specification.
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ANTHONY CHARLES 
MOTT 
E: A.C.Mott-12@student.lboro.ac.uk
E: Anthony.mott@hotmail.co.uk

 /acmott

CALLUM OGLIEVE
E: C.J.Oglieve-12@student.lboro.ac.uk

DAVID JOHN READMAN
E: D.J.Readman-12@student.lboro.ac.uk

JACK TILLEY
E: J.Tilley-12@student.lboro.ac.uk

 /jack-tilley-b6150291

RICHARD VIGIS
E: R.Vigis-12@student.lboro.ac.uk

 /richard-vigis-27347897

SUPPORTING COMPANY

PERKINS ENGINES 

LUBRICATION SYSTEM 
DESIGN FOR IMPROVED 
PRIMING OF KEY ENGINE 
COMPONENTS
Within modern internal combustion (IC) engines many key components experience high 
speed relative motion, and as a result lubrication of the system is critical to reduce friction, 
wear and fatigue of these components.

The lubrication system used within most current IC engines suffers from being unable to 
deliver instantaneous lubrication upon engine start-up. This is due to the oil pressure being 
generated by a pump mechanically driven by the engine and so cannot deliver pressure 
until the crankshaft is rotating.

The objective of this project is to design and test a new lubrication system that will reduce 
the priming time for key engine components, thereby reducing wear and increasing engine 
component durability. By increasing engine durability in this manner ongoing service and 
maintenance costs to the customer will decrease. This in turn will increase satisfaction, 
operational efficiency and confidence in engines manufactured by Perkins. The system is 
required to be suitable across the spectrum of applications and operating environments for 
the current portfolio of Perkins engines.

The selected concept utilises an auxiliary electrically driven oil pump that operates in 
parallel with the mechanical oil pump. In this design the electric oil pump is triggered to 
commence priming of the lubrication system before ignition; upon reaching a stable idle 
speed, the mechanical pump takes over and the electric pump shuts off. Additional benefits 
of the system include the use of the electric pump after the engine is switched off to cool 
the oil – the turbocharger is a prime example of this. This will reduce oil degradation arising 
from coking and thus reducing wear.

In order to demonstrate the feasibility of the selected concept a scaled down testing rig has 
been designed and manufactured to replicate the operation and environmental conditions 
of the full scale engines, with particular focus on close control of the engine start-up 
conditions. The concept is expected to operate effectively on the reduced scale, and will be 
tested for optimisation of the control system along with scaling up the design for full-scale 
implementation.
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STUART CAINES
E: S.M.Caines-12@student.lboro.ac.uk

SEAN DEVEREUX
E: S.A.Devereux-12@student.lboro.ac.uk

SAM HANCOCK
E: S.J.Hancock-11@student.lboro.ac.uk

TAK-CHI HO
E: T.Ho-12@student.lboro.ac.uk

SUPPORTING COMPANY

THE QUALITY FURNITURE 
COMPANY LTD

“NO MORE STAPLES”
Timber frames used in the construction of chairs & sofas are currently assembled using 
staples as the primary joining mechanism. This a labour-intensive process where the 
staples are applied manually with a hand held pneumatic gun. This creates operational H&S 
concerns including potential for: puncture related injuries, Hand-Arm Vibration Syndrome 
(HAVS) & noise exposure levels associated with the pneumatic air lines.

The project aim was to design a joining solution to be used in the assembly of QFC sofa 
frames which maintains or exceeds the current quality characteristics without using 
staples. To achieve this the typical joints used by QFC have been identified and catalogued 
across a range of sofa variations. Having determined which joints are most common, 
conceptual work to replace these with non-stapled equivalents has been undertaken.
The strength characteristics of the new joint designs have been tested by loading the 
component under test and measuring the deflection. The loads and loading positions 
are from the appropriate British Standards. The testing which has been conducted is 
only to show proof of concept of the joints and is not compliant to full testing required by 
commercial furniture distributors.

The project has achieved the aim of removing staples from the frame construction by 
utilising a combination of slotted design features and injection moulded components. The 
new frame design will reduce worker injury and noise exposure during frame assembly 
whilst minimising impact on assembly time.
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HANSPETER TANG
E: jinfonetang@gmail.com
T: +44 77949746267

SETH JACKSON
E: s.jackson-13@student.lboro.ac.uk
T: +44 7840879629

ELIZABETH ADEJUMO
E: a.e.adejumo-13@student.lboro.ac.uk
T: +44 7443588536

MATT CROSBY
E: crosbymc95@gmail.com
T: +44 7794650160

RICHARD HUGHES
E: Richard_hughes321@hotmail.com
T: +44 7772720879

SUPPORTING COMPANY

THE QUALITY 
FURNITURE COMPANY 
LTD

FASTER FOR LESS? 
AUTOMATED ASSEMBLY OF 
TIMBER FRAMED FURNITURE 
SUB-ASSEMBLIES
The Quality Furniture Company (QFC) is a UK based manufacturer of sofas who has 
made over 250,000 sofas a year for big-name retailers. Currently, the customizable sofas 
are made manually on a construction line from raw material to the finished product. To 
remain competitive in the market, QFC is considering implementing automation into their 
manufacturing process.

The main objective of this project is to design and develop an automation system that 
assembles the sofa sub-assemblies. The subassemblies were chosen to assemble instead of 
the whole sofa because of the following:
• An inexpensive validation technique
• Reduced degrees of freedom
• The first stage can incur savings into material delivery.

After many QFC visits and analysing their manufacturing process, the group found key issues 
with material handling, shape, orientation and material joining. Also, there was a significant 
amount of time wasted in the manufacturing process; specifically, 10 minutes used to find 
and allocate parts. Thus, the group decided to divide the project into 5 sections, focusing on 
material delivery in, material handling, fastening and joining, vision system and material 
delivery out. Initially, the group analysed last year’s project and automation system to gain 
knowledge on ways of implementing the project. Time was spent developing solutions and 
concepts for each part of the automation system to solve these problems.
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DEJAN BASU
www.thesupercorenetwork.com
E: dejanbasu@yahoo.com
T: 07596451684

 /dejan-basu

CHARLES LIVENS
charleslivens.wixsite.com/clivens-portfolio 
E: charleslivens@gamil.com
T: 07892789500

 /charles-livens

TOM MURTON
E: thomasmurton@hotmail.co.uk
T: 07545299391

 /thomas-murton

LEWIS STUBBS
E: l.stubbs-12@student.lboro.ac.uk 
T: 07460330851

 /lewis-stubbs

TOM WORLE
E: Tom.worle@btinternet.com
T: 07872312191

SUPPORTING COMPANY

RED ARCH 
MANUFACTURING LTD

TITANIUM EXHAUST JOINING 
Red Arch Ltd (RA), a manufacturer of premium car components, is currently investigating 
the practicalities of manufacturing Titanium exhaust systems to satisfy a new market 
demand. The aim of this project is to aid RA in this investigation by creating an optimized 
manufacturing process to join Titanium sections together and a joint mechanism to link 
Titanium and Stainless Steel sections.

The first aim of the two is to develop an optimal welding process for producing a Titanium-
Titanium weld which will perform to requirements under working conditions. In this case, 
an optimal welding process refers to minimizing the overall cost and time required to 
create the weld, whilst ensuring the welds performance. To achieve this aim, a set of key 
parameters that affect the weld’s structural performance has been used, manufacturing 
process/set-up investigated and a suitable testing method has been produced and used to 
verify the structural performance of the weld. With a final proposal of a bespoke fixture to 
be built into the jig, with the ability to effectively shield the weld pool in a atmosphere which 
contains <20ppm of O2 required for a nominal weld. 

The rational on the joining of Titanium-Stainless Steel has focused on research into current 
mechanical joining methods for thin walled tubular sections and the development of unique 
concepts tailored to a multi-material exhaust design. Detailed analysis and simulations 
have also been carried out to identify the scale of forces which will be created in these 
joints due to the difference in thermal expansion coefficients of the two materials. The 
final objective was to further clarify the proposed mechanical joint for application via their 
response to physical thermal cycling and fatigue testing. 

All the denoted work has been tailored to RA’s business and the consultation of them has 
been used to decide upon the final details. This includes the specified testing plan for all 
proposed ideas so they can withstand the life of a car (10 years or 200,000 miles) without 
failure and the ability to produce the desired 10,000 titanium exhaust systems per annum 
required. With the final handover to RA allowing them to move forward in manufacturing 
new exhaust designs and carrying out the final on true representative engine tests before 
implementation.
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MIKE BOOKER
E: mike@thebookers.org.uk

 /mikejbooker

RICHARD STOKES
E: r.j.stokes-12@student.lboro.ac.uk

MATTHEW GOODLEY
E: matthewgoodley@gmail.com

 /matthewgoodley

TOM ASTBURY
E: tomastbury01@gmail.com

SUPPORTING COMPANY

RED ARCH ENGINEERING 

ACTIVE SOUND
A new EU regulation (No. 540/2014) is to be enforced in 2019, stating that all electric 
powered vehicles need to sound similar to that of an internal combustion vehicle when 
moving below 20 km/h. This is to address safety requirements for pedestrians.
Red Arch Engineering are exploring the possibility of a high-end product that not only 
recreates a sound that is recognisable by a pedestrian, but sounds pleasing to the driver. 
This builds on a recent market trend, playing augmented sound through a vehicles stereo 
system.

Market research has been conducted to understand the needs of the market, and whether 
‘high performance’ sounds are more attractive than ‘normal’. It was conducted that sounds 
representative to that of the vehicle are most appropriate.

Moving forward, an investigation was carried out to understand the exact requirements 
of the system to ensure correct interpretation of speed and position of the vehicle by a 
pedestrian. Static audio tests were conducted to build a picture of the sound emitted by 
various vehicles, as well as how the sound is attenuated through the body work to be heard 
by the occupants. Dynamic tests were also completed to understand the amplitude and 
frequencies emitted by moving vehicles up to 40 mph. The conclusions of the tests drive the 
requirements of the system, be it number of speakers and power levels.

For the manipulation of audio to be played by the vehicle, a combination of MATLAB and a 
Raspberry-Pi has been used. The MATLAB script analyses a pre-recorded audio sample 
of a ‘normal’ vehicle to obtain the engine speed throughout the sample and splits the file 
into smaller samples of individual engine speeds. The Raspberry-Pi has then been coded 
to read the live engine data from the On-Board Diagnostics port (OBD2) of the vehicle, and 
then play back the corresponding audio file of the live engine speed. As electric vehicles do 
not have engine speeds or gearboxes, work has been done to understand the requirements 
that drive gear selection of automatic cars such that the road speed of the electric vehicle 
can drive a choice of gear, thus engine speed to be replicated by the audio system.
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SAMUEL MATTHEWS
ADAM RIDGWAY
CONNOR BUCKLEY
WILL BURTON

SUPPORTING COMPANY

ROLLS ROYCE

LOCALISATION OF FAN 
BLADE DAMAGE ON A GAS 
TURBINE ENGINE
Industrial Supervisors: Dr John Pearson, Mr Graham Watson – Future Technologies Group, 
Rolls-Royce

Debris induction into turbofan engines can, in the extreme, be catastrophic. A bird or other 
debris striking a blade can inflict damage such as chipping, cracking or cupping. Such 
damage can cause significant aircraft and engine downtime as every fan blade must be 
inspected by hand. With each fan blade tip travelling at around 950mph, any inconsistencies 
in the surfaces will introduce inefficiencies and imbalances into the engine. 

The aim of this project is to investigate a non-invasive method of detecting a debris 
induction event and determining the location of any inflicted damage whilst the engine is in 
operation. The ability to confirm and locate fan blade damage is required in order to reduce 
down time and associated costs. The aim of the project is to validate the concept with an 
experimental demonstration of the algorithms developed, and to provide an insight into the 
sensitivities of the techniques.
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DETECT AND CLASSIFY 
DAMAGE ON A FAN BLADE
The purpose of this project is to investigate the feasibility of using acoustics to detect and 
classify damage on a fan blade. The purpose of this method is that acoustics present a  
non-intrusive method of analysing fan blades that can be done in flight. This reduces 
time on ground for a quality team to analyse the fan blade, therefore saving money for the 
customer. Many of the faults have bird strikes as the root cause of the damage, commonly 
found during take-off or landing.

After fabricating an engine mount with removable blades, the blades were induced to three 
types of damage found on fan blades: cracking, chipping and cupping. The fan was spun up 
to 1350RPM and a microphone was used to collect acoustic data. The results obtained were 
reviewed by three scripts: a Fast Fourier Transform, a Neural Network and Fisher Criterion. 
These were designed so that future blades with unknown damages could be analysed.

MILUN DHANJEE 
PIERS CRAWFORD
CHARLES DING
JAKE RANKIN 
OLIVER YOUNG 

SUPPORTING COMPANY

FUTURE TECHNOLOGIES 
GROUP, ROLLS-ROYCE 
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INTRODUCTION TO PRODUCT 
DESIGN ENGINEERING 
PROJECTS
The PDE projects are undertaken by Part C students individually under the supervision of 
dedicated academic staff, and in many cases, with industrial sponsorship. This year we have 51 
projects covering a full spectrum of engineering applications from Innovative Wheelchair Design 
for Tennis Athletes to Numerical Modelling of Fracture of Femur for medical applications. The 
PDE project briefs come from a variety of sources – industry, research collaborators, students’ 
own ideas and internal requirements - with the aim of allowing the students to explore, in-depth 
and thoroughly, an extensive piece of work related to their degree programme. They are a critical 
and integral aspect of the programme learning outcomes, accredited by the IMechE, IET and IED. 

We are extremely grateful for the support received from our collaborators. The financial support 
and equipment that they have provided has been crucial to the success of the projects, and the 
motivation and insight of their staff has resulted in the most rewarding learning experiences for 
our students. Most projects also benefitted from the invaluable support and help from the School 
technical team.

I wish all the graduating students the very best wishes for their new careers.

PDE Programme Director 
Dr Mey Goh
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IBUKUN 
ADEGOLA

 /ibukun-adegola-75667175

“After my BEng 
in Product Design 
Engineering, I hope to 
study Entrepreneurial 
Design Management in 
Loughborough London 
for my masters.”

DESIGN A PORTABLE/WEARABLE 
DEVICE THAT OPTIMISES OR 
TRACKS STRENGTH TRAINING
The tracking of strength (weights) training in the gym is lagging behind compared to cardio training with 
the likes of Fitbit and the Apple watch. The device motivates the user as information over a period of time 
is displayed to showcase progress. 

A range of concept designs based on customer research were generated and a unique selling point (U.S.P) 
was established to stand out from new competitors. The wearable device quantifies certain strength 
metrics by tracking motion using an IMU (Inertia Measurement Unit) containing accelerometer and 
gyroscope. The sensor which is worn on the wrist is also detachable so it could be magnetically clipped-on 
to the gym equipment i.e. the bar which is made out of steel.

Challenges included removing gravity component from the raw acceleration data, adverse effect of 
accelerometer drift overtime and minimising integration error when obtaining velocity and displacement. 
The data acquired is transferred and stored on a mobile phone using Bluetooth LE.

This has been a very broad and rewarding project; as I have been able to use an extensive range of design, 
management and engineering skills to tackle the challenge of such a complex customer product design. 
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MATTHEW 
ANATOLE 
E: m.anatole@hotmail.com

 /matthewanatole

“Having a passion 
for the design behind 
new and innovative 
technology, I’m looking 
to pursue a career 
in this field, where 
I can combine my 
creativity and software 
development skills.”

VR FOR PRODUCT DESIGN 
ENGINEERING OPEN DAY
Virtual Reality is an exciting technology that has recently become easily accessible to the average 
consumer. With it comes a new medium that can emulate experiences not possible or available within 
the real world. 

The aim of this project is to research virtual reality’s potential use within Product Design Engineering 
and use this to create an application demonstrating the unique opportunities presented by the 
technology. The application, created in Unity for use on a HTC Vive, will ideally be able to be available 
for visitors to try during open days, hopefully generating interest and excitement for studying 
engineering at Wolfson.

The proposed final application is an educational demonstration of disassembly and re-assembly 
process of a complex CAD model assembly e.g. a car engine. Inside of a virtual workshop, users can 
interact with and learn about the individual parts of an assembly by tearing it down and re-assembling 
it in minutes. With VR, unique possibilities become available, such as the user being able to witness and 
virtually explore exploded assemblies presented in front of them. Users can also be individually guided 
through the disassembly/reassembly process, receiving useful information, when required, about 
the operations they’re carrying out. By utilising VR, a quicker and potentially more intuitive learning 
experience is possible, compared to the multiple disassembly tasks currently required during students’ 
time studying PDE.
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HANNAH 
KATHRYN 
BARNES
M: 07810332630

 /hannahkbarnes

“I will be working in an 
engineering role over 
summer before taking 
some time out to 
travel. I look forward 
to starting my career 
in design engineering 
on my return.”

CAN VIRTUAL REALITY BE USED TO 
IMPROVE PRODUCT DEVELOPMENT 
WITHIN THE FURNITURE INDUSTRY?
Supervisor: QFC – Quality Furniture Company

Virtual Reality has the potential to revolutionise many areas of the product development process, 
something that has already been proven within multiple industries. This project focuses on possible 
applications of the technology within the furniture industry, aiming to highlight areas of the current 
product development process where VR could be used to increase quality, reduce costs and enable faster 
lead times to help QFC; a leading furniture manufacturer, maintain a competitive edge. The project 
concludes with two main studies. 

The first will assess the effect of varied levels of immersion on a person’s perception in terms of the scale, 
style, comfort and ergonomics of an armchair. The purpose of this study is to help understand whether 
further immersion and more natural interaction with a product can support more informed and accurate 
decision making. 

The second study focusses on ergonomics. A simple parametric CAD model is used to represent sofa 
designs with a number of configurations populated by ergonomic data, some resulting in poor designs and 
others ideal. The study aims to determine whether participants are able to distinguish between technically 
good and bad designs whilst viewing the CAD model in a virtual environment vs in an alternative 2D or 3D 
medium. If the study proves successful “comfort” boundaries could be pre-defined within the CAD model 
providing a tool that could encourage creativity whilst maintaining desirable parameters.
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THOMAS 
CARTER 
http://tcarter-13.wixsite.com/
thomascarter
E: t.carter-13@student.lboro.ac.uk
M: 07580126072

“I will be moving into 
the final year of my 
MEng Product Design 
Engineering degree 
at Loughborough 
University. Upon 
graduation I aspire 
to lead a successful 
career in design 
engineering.”

INNOVATIVE WHEELCHAIR 
DESIGN FOR TENNIS ATHLETES
The sport of wheelchair tennis has been rapidly growing in popularity around the world with athletes 
playing the sport in more than 100 countries. Since its conception in 1976, wheelchair tennis has 
developed from a casual sport to an official full medal Paralympic event and in 2016 even became a 
featured grand slam at Wimbledon. As the sport has progressed, so too has the design of the wheelchair 
used to propel the athlete around the court at impressive speeds. The objective of this project was to 
research the effects of the wheelchair on the performance of athletes and propose an innovative new 
design of a tennis wheelchair.

Over the course of the project I have performed detailed analyses on current tennis wheelchair models in 
the market and investigated techniques used by elite athletes by attending the NEC Wheelchair Masters 
event in London. After completing my research I explored a wide range of initial concept ideas developing 
all components from the rear wheels to the wheelchair frame. I have carried out detailed design and 
CAD prototyping for two of the most promising designs; hub-less rear wheels and ball caster joints. This 
process involved investigation into materials and different wheelchair component configuration to optimise 
athlete performance. 

The final wheelchair design aims to reduce wheelchair weight while providing high end aesthetics and 
improved performance characteristics giving athletes an edge against competitors. 
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ALEX 
CHATTEN
www.alexchatten.co.uk
E: achatten23@gmail.com
M: 07766 938 920

 /alexchatten

“I look forward to 
teaching the English 
language in Taiwan, 
followed by a move to 
the Sunshine Coast, 
Australia. I ultimately 
aim to return to 
work in healthcare 
engineering.”

DISPOSABLE INSTRUMENTS FOR 
ORTHOPAEDIC SURGERY
Industrial supporter/sponsor: Smith&Nephew 

With the NHS under ever increasing financial pressure, and hip replacements on the rise, simplifying the 
surgical procedure, reducing operating time, and improving the outcome of surgery is of great importance. 
This can, in part, be achieved via instrument redesign. The focus of this project is on instrumentation for a 
hip resurfacing procedure.

Analysis of the surgical procedure revealed that the steps involved in preparation of the femoral head had 
potential for improvement. The new instrument combines the function of four existing instruments into 
one disposable, pre-packaged device. It also introduces patient-matched technology – the instrument 
is additively manufactured based on analysis of the patient’s unique anatomy, as shown by a CT scan. In 
addition to this, the instrument has been designed so that less soft tissue has to be detached from the 
femoral head.

Given the high-risk nature of medical devices, and strict regulatory standards, careful consideration of 
design, manufacturing, materials and the product risks have been taken into account. 

The project will be concluded with evaluation of a functional prototype via replication of the surgical 
procedure on polymer femoral heads. This project will provide a strong foundation for Smith&Nephew to 
continue any further development in patient-matched instrumentation for hip replacements. 
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ALSTON 
CHEUNG
www.alstoncheung.com
E: cheung.alston@gmail.com

 /alstoncheung

“In the upcoming year, 
I will be carrying out a 
year long internship at 
Apple before returning 
to Loughborough to 
complete my masters. 
Post university, I 
am interested in 
working in disciplines 
of mechatronics, 
automation or 
simulation.”

ROBOT WEED KILLER
Currently, domestic automation robots available on the commercial market can perform tasks such 
as vacuum cleaning, lawn mowing and swimming pool cleaning. This project explores the viability of 
automating additional domestic tasks such as weed removal. The aim of the project is to design and 
manufacture a functional prototype of a robot that automates weed removal on outdoor hard surfaces.

After a study of existing domestic automation robots, week removal methodologies, current sensor 
technologies and robotic control algorithms; an overall architecture was identified. Image recognition is 
used to distinguish weeds from brick paved flooring and weed removal is achieved through the application 
of sprayed liquid herbicide.

The targeted herbicide application approach maximises efficiency and reduces environmental impacts of 
herbicide use.

Navigation and control is performed with a Raspberry Pi and Arduino interfaced together. The project has 
expanded my knowledge of designing embedded real time performance software using C and Python; 
whilst getting exposed to open source tools such as GCC Make, OpenCV, Matplotlib, Numpy, Git and Linux 
Debian.

The project involved a broad range of engineering disciplines such as electronics enclosure design, 
pressure vessel design, fluid system design, circuitry design, sensor interfacing, control system design, 
embedded software, image processing, image recognition, experimental design and test data analysis.

PRODUCT DESIGN ENGINEERING PROJECTS

55



3D PRINTED DESIGN FREEDOM 
DEMONSTRATOR
The aims of this project were to design and fabricate a demonstrator model to communicate the design 
freedoms available with computer aided design and powder bed fusion additive manufacturing technology. 
The model will take the form of a fishing reel with all the same working functions as a conventionally 
manufactured product but with no additional post processing or assembly.

Testing has been undertaken using Selective Laser Sintering machines to derive the parameters for the 
final design including clearances and print orientation. Testing has been coupled with motion simulations 
and Finite Element Analysis to create robust that demonstrates the complex geometry and motions 
possible with additive manufacturing including gears, cams, and springs.

The final design was manufactured using the EOS P100 machine in nylon powder and is to be use in the 
additive manufacturing facility as an example model for future designers and as an educational tool for 
those who are new to the technology.

STEFAN 
CLARKSON
E: s.clarkson-13@student.lboro.
ac.uk

 /stefan-clarkson

“I will be continuing 
my masters degree 
here at Loughborough 
in product design 
engineering before 
seeking a graduate job 
in the manufacturing 
industry.”
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DESIGN FOR RECYCLING 
TO IMPROVE RECOVERY OF 
AUTOMOTIVE LEATHER PRODUCTS
Supervisor: Bentley Motors, Centre for SMART 

The Centre for SMART is a research and development centre which includes investigation into sustainable 
recycling processes for the footwear industry, a major leather consumer. To improve the economic viability 
and material quality, this project looks to vertically expand the research into the automotive sector. 
Material recovery in the automotive sector is progressively prominent as the End of Life Vehicle Legislation 
requires 95% of material to be recovered. 

This project aims to improve the recycling and recyclability of leather products, focussing on the 
Automotive Industry.
• Reviewing existing recycling processes and their applicability to leather products.
• Improving the design of leather products for recycling.
• Investigating the recycling processes for the range of materials within typical leather products.

The disassembly of multiple automotive seats has been undertaken to explore the product constituents 
and variations. Firstly, end of life vehicles have been disassembled to understand the implications of 
vehicles entering waste management. Secondly, focusing on design for recycling, automotive seats 
currently on the market have been analysed. 

HAZEL 
COATES
E:hazelmollycoates@gmail.com
M: 07462141087

 /hazelcoates/

“I will work at a 
design engineering 
consultancy until 
autumn, before 
travelling and 
volunteering until the 
following summer.”
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DEVELOPMENT OF AN 
INNOVATIVE BELAY CARABINER 
FOR ROCK CLIMBING
Supervisor: Dr Paul Sherratt 

After completing an industrial placement at Mammut Sports Group AG, Switzerland, one of the world’s 
largest producers of outdoor adventure equipment, Mammut asked me to design and develop an 
innovative “Belay Carabiner”.

After completing market research and talking to the end-users, I developed design concepts, which were 
then evaluated and developed. Once a final concept was chosen and evaluated the design was produced in 
CAD. Rapid prototype models where produced using selectively laser-sintered nylon. After evaluating the 
initial design, a second prototype round was completed after a process of iterative design.

The final Carabiner prototype was tested in several different ways including physical testing of the 
handling and its usability. Finite element analysis was used to model the carabiner when a tensile force 
was applied to it. Working with members of the Sports Technology Institute, digital image correlation was 
completed on the nylon prototype to produce a strain map of the carabiner. These techniques all helped 
with the development of the product. 

PETER 
DANSON
E: peterdanson@hotmail.com 

“Next year, I am 
taking some time to 
travel and go rock 
climbing. After that, 
I hope to complete a 
masters in sustainable 
manufacturing or 
design engineering.”
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DESIGN DEVELOPMENT FOR THE 
AIR HANDLING SYSTEM OF A 
CUMMINS 50L ENGINE
Industrial supporter/sponsor: Cummins Ltd.

Project summary and predicted outcomes: The project aims to look into part count reduction and 
increased design efficiency for sections of the Air Handling System of a 50L Engine. The outcomes for the 
project will include design proposals and Engineering Drawings for future reference at concept level only. 
The main tool for the project is DFA.

LAUREN 
DAVIS 
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DESIGN AND MAKE PROJECT – 
GUTTER CLEANING DEVICE
Cleaning the gutters of residential houses can be a difficult and dangerous task that usually requires 
ladders or special tools to assist and enable the reach and removal of dirt or even small plants 
accumulated in the gutters. Existing products range from Telescopic pole cleaners to ‘gutter bots’ varying 
in price between £20-200. Many products require ladders and are hard to use with minimal mobility when 
in operation. This makes it difficult for people with injuries or the elderly to clean their gutters; instead 
they have to pay to get their gutter cleaned, which can be extremely expensive. 

The aim of this product is to allow the user to easily clean their gutters without the need of a ladder. The 
product is designed to be lightweight and easy to use with an enjoyable user experience. Unlike existing 
products, there is a water fed system running up through the telescopic pole that ensures the removal of 
all debris and silt. A variety of scoop attachments guarantees that the product fits in all existing gutter 
shapes and provides the user with a precise clean. The telescopic pole makes the whole cleaning process 
almost effortless, only requiring the user to walk up and down the length of the gutter whilst the gutter 
trolley does all the heavy lifting.

JACK 
DENHAM 
E: jackdenham94@gmail.com

“I plan on continuing 
my education at 
Loughborough 
University, transferring 
onto the Industrial 
Design and Technology 
Masters course.”
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DEVELOPMENT OF A GOLF 
PRACTICE AID
Golf courses are known for their undulating fairways, lined by a range of lengths of longer rough grass and 
surrounded by bunkers and lakes ready to catch any stray shots. The variety designed into a golf course 
ensures that no two shot conditions will ever really be the same. So why is it that 67% percent of golfers 
practice at the driving range where the same shot is practiced repeatedly on perfectly flat ground and a 
single grass length until perfected. A gap in the market was identified to develop a more realistic practice 
environment to simulate golf course conditions and make the time spent practicing more beneficial. 

Completing detailed client and market research lead to the main features of the design to incorporate an 
angled surface and a number of different ground terrains (e.g. short/long grass, bunker shots, wet grass) 
for the user to practice on. 

The project investigated the design, manufacture and marketing of an adjustable mat structure to meet my 
customer requirements. The project involved relevant aspects of mechanical design and experimentation 
through finite element analysis and physical prototyping, to verify the concept of a scissor jack mechanism 
to angle two aluminium plates hinged together. Any angle is able to be practiced by rotating the base 
electronically. A business case was developed to include a specification of appropriate manufacturing 
technology, marketing and product branding to ensure a commercially viable product. 

ALEX 
DUBOWITZ
alexduby.wixsite.com/alexdubowitz

 /alex-dubowitz-827405a9

“I intend to spend most 
of the next six months 
exploring as much of 
the world as possible 
before putting all my 
effort into making this 
project a reality!”
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CREATING A VISUAL/AUDIO AID 
FOR PEOPLE WITH SPEECH 
DIFFICULTIES
Supervisor: Antony Sutton

There are a large number of people worldwide with complex communicational needs. These include many 
different types of conditions; some chronic, some occurring after trauma or surgery. Communication 
between a person and computer can be developed by translating breath patterns into speech, creating a 
new unique ‘language’. A feedback system, in either visual or audio form, is needed to teach the user how 
to operate the technology. This project explores the ways in which a feedback system can be created and 
used to enable communication for people with impairment.

The software is written in National Instruments’ LabVIEW. Visual aspects of the system are made to 
imitate the blowing up of a balloon. The use of colour gives feedback as to whether the user is creating 
the patterns that the system is looking for. The audio is created using musical theories to make it sound 
appealing. The musical patterns are made by integrating musical theories and the graphical output of the 
pressure sensor. An array of sounds allows the patterns to be played and become recognisable in music 
form, proven to help with memory and learning.

This project can be advanced so that the device can be used by a wider range of users. The aim for this 
area of future work is to ensure that the person and computer work together to generate speech.

AMY DUKE
E: amy_duke96@outlook.com
M: 07824 325649

 /amy-duke-319716b1

“During the next 
academic year I 
will complete an 
industrial placement 
and continue the 
MEng Product Design 
Engineering degree 
at Loughborough 
University.” 
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SEAT BELT ATTACHMENT DEVICE 
FOR PREGNANT OCCUPANTS
Previous research has shown that pregnant vehicle occupants tend to encounter issues with the current 
3-point seat belt system. The shoulder belt in particular, tends to cause discomfort due to abrasion and 
poor fitting as the body undergoes physical changes over the course of pregnancy. This will often lead 
to incorrect or lack of use which poses a serious risk to the safety of the pregnant occupant and foetus. 
There are many existing inventions in the market which provide auxiliary support to the seat belt by 
means of various repositioning mechanisms. However, there is a gap for products catered specifically to 
pregnant women to eliminate discomfort while adhering to The Department for Transport’s seatbelt safety 
guidelines. This project aims to fill that gap.

Based on the guidelines, which state that the shoulder belt should go between the breasts and around 
the abdomen, a design that uses a simple bistable mechanism with a heavy emphasis on usability has 
been developed. The design intends to reduce the width of the shoulder belt during normal use in order 
to better adapt to the form of a pregnant body. The pre-stressed stainless steel strip within the silicone 
protective cover deploys into a curved or flat configuration. During impact, the product which is attached to 
the shoulder belt will flatten under load, allowing the seatbelt to return to its original width. This, in turn, 
enables the seatbelt to carry out its intended function.

NICHOLAS 
EE
E: nicholas.ee94@gmail.com

 /nicholasee94

“I plan to pursue a 
career in design and 
development across a 
range of sectors and 
I’m currently exploring 
opportunities in the UK 
as well as abroad.”
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DESIGN AND EVALUATION OF AN 
ELECTRONICS MANUFACTURING 
TRACKING SYSTEM
This project looks at the application of Radio Frequency Identification (RFID) technologies to track various 
processes used in electronics manufacture. RFID already has widespread applications in supermarket 
anti-theft systems, inventory tagging and contactless payment systems to give a few examples.

Initially, a range of tags were evaluated to see which would be most suitable for being fixed to a PCB 
(Printed Circuit Board), before applying RFID to several PCB manufacture processes; particularly the 
picking and placing of components onto the PCB using surface mount technology before the reflow 
process. RFID was used to capture the cycle ‘signature’ for a pick and place simulation so that it would be 
possible to know if components had been placed on a board. It was also demonstrated how RFID could be 
used to identify solder paste tubes in a ‘smart’ fridge for traceability, as well as time in/out of the fridge 
and if the fridge door is open or closed.

Beyond characterisation of processes, a new tag was developed which is etched onto the actual PCB 
rather than being stuck on. The advantage of this being that the PCB itself is the tag, with no need to 
attach anything to the PCB to track it.

Pulling all experimental data together, it was then suggested how this information could be used as a base 
for a manufacturing tracking system, along with a supporting business case.

SAM 
FISHWICK
sites.google.com/a/student.lboro.
ac.uk/samfishwick1

 /sam-fishwick-4185049a
 /sam.fishwick.9

“After graduating 
from Loughborough, 
I intend on beginning 
a graduate scheme 
within engineering, 
building on the skills  
I picked up as an intern 
project coordinator  
for GE.”
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URBAN EXERCISE DEVICE
We are more conscious than ever to interact as efficiently as possible with the urban surroundings within 
which we live, work and play. Integrating fitness into the urban environment is increasing through urban 
’boot camp’ training session which engages people with the green spaces available to city dwellers. The 
task given to me at the beginning of the year was to create an innovative portable fitness solution that 
takes full advantage of the urban environment round us. 

Through my extensive research I found that females are more affected by their exercise environment than 
males. Replacing the confined gym environment with the open urban environment has shown to have a 
positive impact on a female’s mental well-being. A product gap was established in the market as this was 
an aspect that was not fully taken into consideration before. Females actively seek out interaction with 
others and this is shown through their attendance in exercise classes. For many other reasons as well as 
the ones stated, females became the target market of the innovative portable fitness solution. 

This innovation fitness solution utilises the fact that females prefer to work-out in groups and does not 
remove them from it, merely adapts it. The solution removes the aspect of isolation and replaces it with 
calibration and team effort. The solution uses Radio Frequency Identification (RFID) to unite the class, as 
every female will have a tag that tracks their interaction with targets that are strategically positioned to be 
integrated into exercise movements. This adds a new dimension to urban boot camps that enables every 
female at all fitness levels to progress and feel like a value part of a team. 

DANIELLA 
FRANKLIN
E: d.franklin-13@student.lboro.
ac.uk
M: 0752240723

 /daniella-franklin-21230aa7
 /franklin.daniella

“I’ve attained the 
opportunity to be a 
part of the UNITECH 
programme where I 
will study at TU Delft 
University in the 
first semester of my 
Master’s year.”
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CHILD OCCUPANT RESTRAINT 
SYSTEM
Supervisor: Memis Acar 2nd Reader: Sourav Ghosh

Child car restraints (CRS) provide children with the necessary protection in the event of a collision on the 
road. CRS vary in the level of protection they provide depending on the age of the child, but recent studies 
show that up to 80% of the restraints in use are not being used correctly. A misused CRS cannot offer its 
child occupant the high level of protection required by law in the EU.

This design and make project aims to address some of the causes of CRS misuse, and propose a solution 
in the form of a new product. By performing a literature review and gaining some first-hand consumer 
insight, the state of the CRS market in the UK and the EU was analysed. This research showed one of 
the main causes of CRS misuse centred around the seatbelt routing and early advancement of car seat 
groups.

A range of concepts were ideated and evaluated against a set of criteria (determined by the results of 
the literature review), allowing the lead concept to be identified and developed further. The final solution 
centres around moving the height adjustment mechanism from the head restraint (a common feature of 
CRS on the market) to the seat pan – this results in a better designed, more stable seatbelt routing and 
side impact protection. By the end of the project, a prototype of the height adjustment mechanism will 
have been produced and tested with consumers.

JOE GIBBINS
www.joe-g.uk
E: joegibbins@live.co.uk
M: +44 7935 209930

 /joe-gibbins

“Next year, I will 
continue to work 
towards my Master 
of Engineering 
qualification; I’ll carry 
on learning and finding 
new opportunities to 
showcase the skills 
I’ve gained throughout 
my education.”
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DISCRETE EXTREME SPORTS 
HELMET (DESH)
The goal of the Discrete Extreme Sports Helmet (DESH) is to reduce the quantity of severe head injuries in 
Skiing and Snowboarding. The DESH is concentrating on targeting the sports men and women who do not 
use head protection, usually due to the styling of the product and comfort issues. 

Utilizing the use of market research and an iterative design process, I developed my understanding of 
the problem and my designs. Here I found a means to disguise the ski helmet, as if it were a traditional 
Russian Ushanka hat. After this, I performed Finite Element Analysis and Drop tests on foam samples to 
study how they perform under impact. 

I used three types of foam, each of which had different structures cut into them, this was to try and 
understand how the energy would dissipate through lighter, but carefully structured foam. The structures 
were influenced by nature, such as Woodpecker and Ram skulls and Bees honeycomb. 

I predict that my newer design of a helmet will be more appealing to the unprotected members of the 
market, this was hypothesised by studying global and local fashion trends. 

WILLIAM B T 
HAMMICK
Williamhammick.com
E: William@hammick.co.uk

 /william-hammick-7840b5a7 

“In my next steps I am 
looking at moving to 
Switzerland to pursue 
my passion for product 
design and Skiing. 
Here I hope to design 
new types of skiwear 
and test the equipment 
in the correct 
environment.”

PRODUCT DESIGN ENGINEERING PROJECTS

67



RESISTANCE BREATHING DEVICE 
FOR SWIMMERS
Supervisor: Speedo UK

The objective of the project was to design a device that enables swimmers to benefit from resistance 
breathing in day to day pool training. Resistance breathing training is a technique that makes the 
respiratory muscles work against load during activity. This enables more powerful breathing and 
performance as well as better endurance. Currently there is no dedicated product for this purpose on the 
market.

Major challenges included, achieving a reliable and suitable method of resistance, working that in to a 
product that could be worn during training and making sure that it would not allow water to compromise 
function or training.

In depth research, design, development, and testing led to the utilisation of a diaphragm that would 
open and allow air flow at set internal negative pressures. This method provides resistance along with 
keeping the product watertight when submerged. This solution was then built into a bespoke product that 
minimised drag and wobble during usage in the pool. Various methods of adjustability have been designed 
to increase the products usefulness.

In the final stages of the project I will fine tune the diaphragm for test data recorded on the range of 
human breathing capacity. Alongside this, final testing of the prototype in the pool environment will be 
undertaken, this will allow me to gather feedback and finalise the geometry and design of the product.

GEORGE 
HARMAN
E: Georgeharman12@gmail.com
M: 07525460515

 /george-harman-7a8384b0

“After graduation, 
I plan to pursue a 
career in design and 
development.”
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DESIGN A SET OF MICRO 
CORDLESS POWER TOOLS 
Industrial supporter/sponsor: Bosch Lawn and Garden

The “Maker” movement is a growing trend globally. This, along with the rapid rise in desktop 3D 
printing, means that hobbyists and small scale designers manufacturing from their desk is becoming 
commonplace. A set of tools for a customers working in such an environment, is of significant potential 
value and places more worth on freedom and compactness.

The objective of the project was to research and identify the most useful combination of power tools and, 
as a proof of concept, design and prototype one of the tools selected, to gain customer feedback. Early 
market research indicated strongly, that whilst customers would benefit from compact tools, they were not 
willing to compromise performance.

The tool selected for detailed design was a miniature reciprocating saw. Achieving the desired product 
form resulted in a substantial focus on efficient use of space, in order to house the necessary components, 
whilst also optimising tool performance and resulting in a robust design which is suited to high volume 
production. This included considerations of battery capacity, motor power and gear reduction, to achieve a 
sensible stroke length, torque and speed for cutting. 

ALEX 
HARRIS
thiswoodwork.com
E: alexjharris1995@gmail.com
M: 07503116403

 / alex-harris/

“I will be returning to 
Bosch as a Product 
Development Engineer 
where I will continue 
my work with power 
tools.”
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MICRO MONSTER KICKBOARD 
BRAKE REDESIGN
With push scooters becoming increasingly popular amongst children and adults alike, a need has arisen 
for an improvement of the traditional rear wheel stomp braking system; one that inherently is cheap and 
simple, yet provides little braking control and excessively wears the rear wheel.

The aim of the project is therefore to improve the braking system on the Micro Monster Kickboard, a push 
scooter. Besides the above problems with control and wheel wear, the stomp brake also performs poorly in 
wet conditions, as there is direct contact between the wet wheel and the braking surface. 

Keeping in mind the simplicity of the existing system, along with the brand identity of Micro, being sturdy 
and reliable, the proposed solution is to use a hand activated disc brake. Engineering principles have been 
used to calculate the minimum required disc diameter (to brake without skidding), so as to not impact the 
mass and cost of the system, as has machining skill been used to manufacture three prototypes; allowing 
for the best ergonomic solution to be attained. The hand activation of the brake allows both of the user’s 
feet to be on the scooter deck (not reducing steering control) and the braking force can be greater due to 
the mechanical advantage of using a lever. The wheel will not wear, as it is not being braked on, and a disc 
brake is comparatively unaffected by wet conditions, eliminating this problem.

ROBERT 
HARTLEY
E: rjbhartley1@gmail.com

 /robert-hartley-a24318a6

“I will be completing 
by masters in Product 
Design Engineering 
(MEng) next academic 
year, before looking 
to work abroad in an 
engineering role the 
following year.”
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BUSINESS PLAN DEVELOPMENT 
FOR THE DESIGN, MANUFACTURE 
AND MARKETING OF ANIMAL 
FIELD SHELTERS
The purpose of an animal field shelter is to provide an animal with protection against the elements 
throughout the year in an open field. The aim of this project was to develop a viable business plan for an 
SME that includes the design, manufacture and marketing of animal field shelters. 

An in-depth analysis of the UK animal field shelter market was conducted from a modern business 
perspective. Based on the findings of this review, emphasis was placed on both product and service quality 
as these varied substantially in this market. Focus was placed on producing sustainable shelters. This was 
achieved by creating designs that are in-keeping with the nature and designed to minimise their negative 
impact on the environment. Similarly, appropriate animal welfare measures were implemented to ensure 
occupant comfort, safety and security throughout the duration of the project.

The proposed product range provides a high degree of customisation which caters for a range of budgets 
and personal circumstances. Unlike direct competitors, this project has highlighted a number of additional 
sources of revenue to ensure continued custom after the initial sale of the shelter. The outcome of this 
project is a feasible business plan that, with the appropriate financial investment and support, could be 
implemented nationally in the near future.

JAMES 
HIGGS
E: Jamesrichardhiggs@hotmail.
com
M: 07826553100

 /james-higgs-284700b1/

“In September 2017 
I am starting the 
General Engineering 
Graduate Programme 
at J C Bamford 
Excavators Ltd. 
Through this role 
I aspire to provide 
innovative solutions to 
global challenges.”
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THE DESIGN OF BRAKING 
SYSTEM FOR MOBILITY AID
Mobility aids have become a necessity for many elderly people who struggle getting around on their own. 
One of the most common mobility aids are “walkers” or “rollators”, which support the user whilst walking. 
These rollators are equipped with brakes which can be used to slow the motion or lock-up for no motion. 
Nearly all users recognise that although initially functional, the brakes soon become inadequate due to 
wear and the product is often discarded within a year.

The aim of this project has been to design a viable solution to this fault, to not only make these rollators 
safer but to also extend the products’ life span. The process began with critical analysis of the problem 
along with extensive research into existing brakes and appropriate materials. This included the 
dismantling of a variety of brakes, in particular drum/hub brakes, to help me gain a better understanding. 
It was important to consider the end user who may suffer from ailments that reduce dexterity e.g. arthritis. 
This led to the decision to also improve on the control mechanism. Throughout the course of design and 
development, engineering principles had to be considered and the relevant frictional force calculations 
were applied. The final result will consist of various models, including CAD and 3D prints, along with 
engineering drawings for manufacture.

I believe the experience gained from this investigative project will aid me in my future career as a Design 
Engineer.

CATHERINE 
HOLMES
E: catherine@mcholmes.com 
M: 07809612602

 /cathy-holmes

“I look forward 
to returning as a 
graduate to Triumph 
Motorcycles, 
where I will be 
starting my Design 
Engineering career 
in the Accessories 
department.”
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A DEVICE FOR MONITORING 
DOMESTIC FOOD WASTE
Imagine throwing away 1 in 5 bags of shopping next time you go to Tesco.
The average UK household disposes of this much food every week, costing them up to £470 per year and 
amounting to 4.2 million tonnes of avoidable food waste in the UK yearly. Consequently, the aim of this 
project was to develop a consumer device which could be used to monitor domestic food waste statistics 
and help the user to reduce food wastage.

After carrying out initial research to understand the extent and impact of this problem, a number of initial 
concepts were generated, before developing a final solution. The product proposal is a ‘smart scales’ 
whereby the user can save the weight of the food waste at the push of a button, as well as record other 
important information, such as the type of food. The device then identifies trends and generates feedback 
tips for the user.

This led to the production of a functional prototype of the product by interfacing a load cell with an Arduino 
and user interface. Following this, initial consumer tests have found that the presence of the device in the 
kitchen encourages users to track their food waste and can identify bad habits, such as not eating fresh 
food in time, and preparing too much food at certain mealtimes. Further development will involve linking 
the scales to the user’s smartphone and online shopping account for a fully integrated system.

BRAD 
HUGHES
E: bradhughes25@gmail.com

 /bradhughes25

“I have secured a 
graduate role in R&D 
at Jacobs Douwe 
Egberts where I 
will be working as 
a packaging design 
engineer, developing 
the World’s leading 
coffee brands.”
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IMPROVING THE DESIGN OF A 
TESTING RIG FOR STRETCHING 
POLYDIMETHYLSILOXANE IN WET 
CONDITIONS
The aim of the project is to improve the design of an existing plastic stretching rig for stretching the 
polymer Polydimethylsiloxane (PDMS) with cornea cells attached to its surface. The rig will be used to 
analyse the effect cyclic stretching has on living rabbit cornea cells in an environment similar to the eye. 
By stretching the cornea cells under strain/stress, it is hoped that the results will demonstrate how cells 
move to repair damage from eye related diseases/injuries. This could potentially lead to new ways of 
treating patients with eye damage.

The final product is the result of an iterative design process, aimed to create a modular system that can 
be adjusted for future use. As part of the solution to the challenge of liquid containment, a mould was 
manufactured for casting PDMS samples. The sample design holds cell medium, removing the need for 
external liquid containers which erode metal components. The final design is adjustable in the X and Z 
axes and a custom temperature can be set. Furthermore the design operates under a CKX41 microscope 
meaning that the cells can be viewed in real-time.

CHRISTOPHER 
HYDE
cahyde-13.wixsite.com/
christopherhyde 
E: c.a.hyde-13@student.lboro.ac.uk

“I am currently 
applying for 
graduate schemes 
in engineering, with 
an overall aim of 
developing myself both 
professionally and as 
an individual.”
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NUMERICAL MODELLING OF 
FRACTURE OF FEMUR
Bones are a critical part of the human anatomy. They form the main constituent of the skeletal system 
within the body and provide a hardness and rigidity enabling the maintaining of the skeletal structure 
which helps to form our body. Failure of the bone could produce debilitating injuries and so understanding 
such, would be of a great advantage within medicine and biomechanics amongst a vast number of other 
sectors and industries. 

This study was aimed at developing a fundamental model of a human femoral bone with characterised 
material and mechanical properties, in order to effectively simulate a range of failures within the bone 
for various damage scenarios. Simulations were produced by subjecting an idealised FE model of a 
femur bone to a number of nonlinear static and dynamic loading conditions. This was done to assess the 
effects that many forces and boundary conditions may have. In doing so, a deeper understanding of the 
mechanical behavior of bones could be achieved without having to use direct experimental data.

This study also highlights some of the many benefits that implementing FEA as an analysis tool can have 
within modern day science and industry. 

REBECCA 
HYDE
E: rebecca.greenehyde@gmail.com

 /rebecca-hyde-b3683811a

“I aim to have a career 
within engineering and 
further my studies by 
completing a Master’s 
Degree.”
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MATTHEW 
HYSLOP
E: m.hyslop@outlook.com

 /matthewhyslop

SOCIABLE SMARTPHONE USAGE
Neurological research on the cognitive behaviour of the brain of Millenials who spend most of their time 
during the day on their smartphone has found that their cerebral capacity to pay attention, be patient and 
analyse information has dropped by 33.3% compared with non-smartphone users in the year 2000.

Comprehensive analyses on existing products designed to mitigate against these effects and in-depth user 
research led to the development of a new market solution. Through Arduino hacking, iterative prototyping, 
testing and validation a product which tackles this issue at a new angle has been developed, suitable for 
industrial application. 

Working on this project has involved a wide range of engineering, product design, project management and 
analytical skills to tackle an issue which is not something 
smartphone users today are fully aware of. 

Next year I will be pursuing a postgraduate masters degree in Engineering Design at Loughborough 
University in order to work towards my Chartership qualification.
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SELF-RELEASE SEATBELT 
ATTACHMENT
Restraint systems are essential tools for occupant safety while you are travelling in a car. It is a legal 
requirement to fasten the thee-point seatbelt while the vehicle is moving.
 
Several devices exist which are designed to attach to the seat belts in order to pull them into a different 
position or change the way in which they rest on an occupant. Normally, the use of these devices is not 
recommended, as no standards currently exist to regulate them. Nevertheless, car seatbelt attachments 
are marketed and used to provide comfort or control the seatbelt path for front and rear seats. They are 
normally easily fitted to any standard seatbelt in any car and easily adjusted for the seatbelt to fit most 
passengers. Once installed, it is usually unobtrusive, its position can be adjusted and can stay in place as 
required.
 
However, it is questionable whether, during a crash, a seatbelt attachment would prevent the seatbelt to 
function normally as it is intended. So, our design addresses this problem. The device designed in this 
project auto-releases itself from the belt when an accident occurs; hence it does not interfere with the 
functionality of the seatbelt.

SASISHA 
KITAPHANICH

 /sasisha-kitaphanich/

“I am currently 
seeking career 
opportunities in 
product design and 
design engineering 
positions, whilst 
also looking at 
the possibility 
of furthering my 
education with an 
MSC.”
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DESIGN CONCEPTS FOR SMART 
ASTHMA PATIENT MONITORING
Asthma is globally, one of the common respiratory diseases, which causes breathing difficulties. It has 
curtailed a tremendous number of lives and unfortunately two-thirds of these deaths were preventable. 
Therefore, it is critical to have the condition under control through management. The aim of this project 
is to design a wearable smart device that aids to reduce the risks of life-threatening asthma attacks, by 
the measuring of lung performance, monitoring environmental triggers and transferring data collected to 
another electronic device, i.e. smartphone and computer, in real time. 

There are related existing products in the market but a product that comprises of both functions of 
monitoring lung function and environmental triggers can barely be found currently, which helped identify 
the direction of design for the proposed product. 

A thin, minimalistic and smart wristband is developed as final solution through an iterative design 
development with a detailed research on the current technologies. The wristband is incorporated 
of various sensors for measuring wheezing sounds, temperature, humidity, air particles and gases. 
Communication and location units are included for sharing and transferring collected data. A CAD model 
of the wristband is delivered to present and illustrate the idea in a high quality 3-dimensional perspective.

CHERI YAN 
WING LO
E: cherilo100@gmail.com

 /cherilo

“I plan on pursuing a 
career in the field of 
design engineering or 
design modelling, or 
continuing with further 
education in the form 
of a Master’s Degree 
or other external 
courses.”
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DESIGN CONCEPTS FOR SMART 
MONITORING OF ASTHMA 
PATIENTS
Asthma is a chronic obstructive pulmonary disease affecting 8 million people in the UK. Subsequently, 
around 5.4 million people require treatment in order to live a regular life. Despite the treatment, it has 
been estimated that three deaths occur each day as a result of this condition. Further estimates suggest 
that two out of three of these deaths could be prevented with better management.

Currently, monitoring asthma and other obstructive pulmonary diseases involves doctor visits, additional 
equipment or monitoring through adherence rather than assessment of lung function. This project aims 
to deliver a product that enables monitoring and controlling the condition in an easier and more effective 
way. The proposed solution combines in one device the functions of an inhaler, delivering the medication 
the patient needs to prevent or control the symptoms; and a lung function measurement device, providing 
daily measurements that can be recorded and used to follow the general state of health of the patient 
at that time, as well as analysing the trends and changes in the patient’s condition overtime. The data 
recorded will be stored and analysed by the patient’s smartphone or similar technology to ease the 
process and allow a better integration of the tasks into their daily life.

The integrated device´s aims are to give the patient and doctor a better understanding of the condition 
which will improve any course of action to be taken as well as improve adherence.

MARINA 
MARTINEZ 
PASCUAL
E: ma_mp96@outlook.com
M: +44 0 7715 316567

“After I finish this 
year I am planning on 
getting experience in 
industry before coming 
back to Loughborough 
to complete my 
studies with a Masters 
in Product Design 
Engineering.”

PRODUCT DESIGN ENGINEERING PROJECTS

79



REDUCING THE BURDEN OF 
BRITISH ARMY ISSUE RIFLE 
AUXILIARIES
Supervisor: John Tyrer

Over the last century, the physical load on infantry soldiers has continued to grow; this increases risk of 
injury and decreases a soldier’s physical and cognitive agility, therefore reducing their overall effectiveness 
on the battlefield. Steps have been taken to decrease a soldier’s burden by lightening the load carriage 
system and personal protective equipment. There is however, an opportunity to reduce load by reducing the 
number of rifle auxiliaries required to be carried by soldiers. 

The project found that weight reduction can be achieved by integrating rifle Surveillance and Target 
Acquisition (STA) equipment (day/night sights and laser illuminators) into a single device. This is because 
STA auxiliaries share common components such as: power supplies, apertures, lenses, sensors and 
displays. In addition to lower mass this solution has the advantages that it increases functionality and 
reduces the logistical footprint. The soldier is able to observe targets in the visible and infrared spectrums 
at day and night without having to change sights, therefore keeping the rifle’s zeroing. Only one device 
requires through life support and spares, instead of a whole family of devices, decreasing through life costs.

The big challenge the project faced was designing an optical system capable of collecting, focusing 
and separating a wide range of wavelengths using common components and materials whilst avoiding 
aberrations in the image generated.

RICHARD 
MATTHEWS
E: rdmatthews.work@gmail.com
M: +44 (0) 7722 145 710

 /richard.matthews.3133

“After finishing my 
degree I’m having 
some time out to see 
more of the world 
before hopefully 
embarking on a career 
in the Royal Marines.”
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HELP AROUND THE HOME
Young children are often willing to help with tasks around the home and garden such as washing, tidying, 
cooking and cleaning. Most common household tasks are currently difficult or unsuitable for children 
to carry out, negating the opportunity to provide practical help and to feel like a useful member of the 
household. 

There are many products that give the effect of helping at home, for example model kitchens and washing 
machines, however none of these products help with the tasks in hand or address problems. 
This project addresses the opportunity by investigating the domestic setting and gaining an insight into 
child and parent behaviour, and designing a product that will allow children to help with tasks around the 
home in a safe yet fun manner whilst providing a real practical benefit. 

Predicted outcomes are a physical prototype that can be tested within families to see if the product adds 
value to the tidying experience, alongside a CAD prototype to test the functionality of the product. These 
will in hand give results that allow for full scale production of a product that is suitable for help around 
the home. 

GOLDA 
DANIELLE 
MCNAMEE
El: goldamcnamee@gmail.com

“I hope to pursue 
a career in Project 
Management for 
Construction Projects 
both nationally and 
internationally. After 
I graduate I hope to 
receive my Chartered 
Status and further 
my engineering 
capabilities.”
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WHIPLASH PROTECTION FOR 
REAR SEAT OCCUPANTS IN 
AUTOMOTIVE VEHICLES
The UK has been named the whiplash capital of Europe with excessive claims costing insurance 
companies, and in turn the taxpayer, in excess of £2bn a year. 

Head restraints have been present in automotive vehicles since their mandatory introduction in the 1960s 
and it is known that if the head restraint is used correctly, i.e. positioned at the correct height with minimal 
distance to the occupants head, this would significantly reduce the risk of a whiplash injury in a rear end 
collision. However, this is rarely the case with modern vehicle users.

The main focus of developing whiplash mitigating devices or systems has been on the front passenger 
seats. With little or no development focused towards occupants in the rear of the vehicle. The scope of 
this project is to therefore address this development gap and design/develop a system concept that can be 
implemented in a bench style rear seat whilst neither hindering nor decreasing usability and functionality 
for other applications such as storage, folding of seats and installation of child seating

The chosen system utilises a ‘non-use position’ that prompts the occupant to correctly adjust the head 
restraint, complemented by a mechanical trigger released in a rear end collision. This deploys the head 
restraint toward the occupant. Limiting the rearward movement of the head and preventing injury.

SAM 
MEEHAN
E: s.t.meehan-13@student.lboro.
ac.uk or smeeehan@gmail.com

 /samueltmeehan

“I am actively 
seeking a career 
in Engineering 
Management and 
hoping to return 
to working in the 
automotive sector. In 
the future I would like 
to return to education 
and further my studies 
by completing a C.Eng. 
Accredited masters.”
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DIY REPAIR - MEASURING FACTORS 
AFFECTING CONSUMERS’ WILLINGNESS 
TO SELF-DETECT AND SELF-REPAIR
Project summary and predicted outcomes: There has been a trend in the number of self-repairing activities 
with a wide variety of repair kits and parts now available to purchase. This project is part of an ongoing 
study investigating the factors involved that affects the consumers’ willingness to engage in repair. 

The project involved a preliminary research phase to find the market opportunities, conducted through 
online questionnaires. This preliminary research was based on university student and found the most 
commonly repaired items were electronic, and social media was found to be a main predictor as to how 
people go about repairing. Self-repairing or repairing yourself was overwhelming supported over third 
party repair and original manufacture repair. 

The second part of the research involved considering existing studies and analysing any trends to take 
forward into this project and to see impact in the UK. Collecting both the preliminary data and the existing 
research a hypothesis model was used to summarise the part of the research. This involved a second 
questionnaire which also took place on university student studying at Loughborough University. The 
research data received was then analysed using SPSS software to identify any trend and significances

The expected outcomes from the study will enable a better understanding of the repair market and where 
it could go and how company could better utilise the existing opportunities. The study is part of research 
document that will be published in the near future.

ANAND 
MISTRY 
www.websitename.co.uk
M: 07915529235

 /anand-mistry-ba5398121

“Carry out more work 
experience in various 
types of fields to 
better my personal 
development and help 
me discover an area 
that I can thrive in.”
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PRODUCT TO AID THE COGNITIVE 
DEVELOPMENT OF A CHILD WITH 
DEVELOPMENT DELAY
Supervisor: Dr Jon Petzing 

Between birth and adulthood there are numerous development milestones to be met at certain time 
periods. When a child is not developing at the same rate as described within these milestones they can 
be described as having a development delay. Disability, illness or injury can affect the way a child’s brain 
develops.

For some children, this means the age at which they reach developmental milestones is later than 
typically developing (or neurotypical) children. When a child’s development is delayed parents can worry 
about their child’s development and struggle to see their improvements. This project allowed me to study 
the cognitive development that should be achieved throughout a Child’s education and establish how these 
can be improved or aided for a child with development delay, namely Down Syndrome. Down syndrome is 
a genetic condition that results in some level of learning disabilities. The scale of the learning difficulty 
is totally dependent on the child and can vary vastly between cases. From the research carried out a user 
profile was created to develop a prototype app which will allow parents or an educational institute to 
understand how the/their child is progressing. 

KEIRON 
MORRIS 
keironmorris@live.co.uk 

 /keiron-morris-18678b63

“Next year I will be 
carrying on my studies 
at Loughborough 
University completing 
my Masters in Product 
Design Engineering. 
After this I am either 
looking to study a 
PhD in Biological 
Engineering or going 
into Industry.”

ENGINEERING DESIGNERS 2017

84



THE DESIGN AND MANUFACTURE OF A 
SEATBELT ATTACHMENT TO IMPROVE 
BOTH COMFORT AND ROAD SAFETY 
FOR PACEMAKER IMPLANT USERS
In a world where the average age is on the rise and life expectancy is increasing, heart conditions and 
the requirement for a pacemaker are becoming exponentially more common. A number of conditions 
which are caused by a fault with the heart’s electrical conduction can be resolved with pacemakers. Some 
examples of these are: sick sinus syndrome, heart block, atrial fibrillation, cardio-inhibitory syncope and 
heart failure. 

Due to the clavicle location of the pacemaker on the chest, abrasion and impacts from a seatbelt whilst 
using a motor vehicle can cause severe discomfort and in the event of a road traffic accident can cause 
damage to both the pacemaker and the patient. This discomfort was found to be a cause for people 
not using; or using improperly their seat belt whilst driving, which is a major safety hazard both for 
themselves and others in the vehicle. 

As a result of this, the project will aim to design, test and manufacture an innovative seat belt attachment 
aimed at pacemaker users, in order to eliminate discomfort and in parallel improve road safety. Aside 
from reducing pacemaker discomfort, this product will aim to mechanically reduce the force applied to the 
pacemaker in the event of a collision.

CONNOR 
NISBET 
connor_nisbet@hotmail.co.uk

 /connor.nisbet

“After thoroughly 
enjoying an industrial 
placement at GE 
Aviation, I plan to 
seek a graduate job in 
engineering.”
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CHILDS MOBILITY VEHICLE 
The mobility market for children offers a wide range of vehicles that differ in size, shape, functionality 
and much more. However, there is a very limited range when it comes to powered vehicles designed 
specifically for young children with limb motor difficulties. 

The aim of this project is to design and build a battery powered vehicle suitable for young children 
with limb motor difficulties between the ages of 4 -9 years old capable of travelling on various surface 
conditions and usable in inclement weather. 

Research was conducted to look at current products in the market, ergonomic design and consumer 
needs. A Product Design Specification was developed which detailed the key specifications, which the 
design needed to meet.

Some of the design challenges involved creating a balance between comfort, safety, aesthetic appeal, cost 
and a design that is fit for purpose.

A thorough evaluation of the initial concepts was carried out resulting in a vehicle which will be front wheel 
driven to aid with manoeuvrability indoors and outdoors, and have a multi- configuration seat which can be 
set up to a standing position allowing a child more interaction with their environment.

CHRISTOPHER 
OLANIYI 
OGUNRINDE 
E: c.ogun@outlook.com

“I plan on gaining 
some work experience 
in the next two years 
followed by a Masters 
in Management 
with a view to 
follow my dream to 
become a successful 
entrepreneur.”
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DESIGN OF A STUDENT 
PROPOSED AUTOMATION SYSTEM 
– MAKEUP FOUNDATION MISER 
For makeup artists it is difficult to find liquid foundations to match individual skin tones. It is especially 
difficult for darker skinned individuals, due to the lack of variety in the market. Many artists result to 
mixing foundations using undertones in order to create the perfect match. Undertone is known as the 
colour underneath the skins surface. 

The aim of this project is to ease the burden from makeup artist, by designing a machine to automate 
mixing small amounts of foundation for each individual client. The machine is to also allow the artist to 
also pull back data for repeat clients. The machine designed will be a small and portable with the ability 
to detect individual’s skin tones using a colorimeter. A processing unit will then translate the numbers and 
swiftly replicate the colour detected into a liquid foundation form. This will be achieved by mixing various 
different colours together. Currently artists use trial and error and many different avenues to test if their 
mixture matches the skin. This machine will allow for a significant reduction in trial and error, as a result 
reducing the time used to complete the makeup job.

RHODA OJO
E: rhodaojo@hotmail.co.uk

 /rhoda-ojo-034283125

“I would like to 
start a career in the 
automotive industry 
contributing to 
improve the quality 
of products. I would 
also like to further 
my education and to 
complete a master’s 
degree.”
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POWERED CRUTCH TO ASSIST 
STANDING UP FROM CHAIRS
Industrial supporter/sponsor: Dr David Hutt

Most of the research done on a human being, animal or robotic has been focused on improving day to day 
activity such as running, turning and walking. However, not as much focus has been given to improve and/ 
or create a device that assists in movement such as Sit to Stand (STS), a movement that is simple and 
done without thinking but becomes progressively harder with age and deteriorating health. Due to this, the 
older populations often have difficulty in performing STS. Often, a person having difficulty to stand up will 
reach out to an object to pull themselves up. This can be highly dangerous and often leads to more serious 
injuries. Therefore, the goal of this project was to create a powered device that is relatively cheap and 
portable to bridge the gap in the market between high-end STS equipment suited for hospitals and rigid 
frames that offer stability but are lacking the assistive technology. 

Ustand is a bespoke product that was developed specifically to aid standing up. It provides assistive 
force through an electric actuator that is controlled via momentary push buttons to provide exact height 
adjustment. Strength and portability were the top requirements from potential customers, and so, Ustand 
provides the strength while remaining fully dismantlable and mobile for easy transportation.

LAWKO 
OSMAN
lawko14.wixsite.com/lawko-pde
E: lawko14@hotmail.co.uk
M: 07882786898

 /lawko-osman-792427a6

“I am currently 
seeking career 
opportunities 
within research and 
development positions, 
especially automotive 
industry.”
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EXPLORING THE INTEGRATION 
OF HAPTIC FEEDBACK 
TECHNOLOGIES INTO VIRTUAL 
REALITY DRUMMING
Virtual reality (VR) drumming is the niche that is bringing drumming into the modern realm of immersive 
media. Using a high-speed camera, current systems are able to create an audio-visual drumming 
experience whilst users play in thin air. Drumming, however, is a physical activity, and without stimulating 
the haptics (touch) side of a user’s being, the activity lacks authenticity. This project was carried out to 
explore a range of haptic mechanisms that could provide the touch sensation to VR drumming.

Product development began with the investigation into the inputs and outputs of the system; the 
accelerations involved in the motions of an air-strike and the forces/vibrations inflicted on a drumstick 
when striking a drum. These findings were implemented directly into 4 prototypes that were developed to 
compare various haptic technologies. Each mechatronic system was built to understand the acceleration 
waveforms of a user strike and trigger a dynamic vibrational or force feedback in response. 
 
Using Arduino boards, woodworking skills and 3D printing, haptics modules began to bring air-drumming 
to life for many target users. Thoroughly testing user perceptions of the modules formed a direction for 
the progression of this project. The future of VR is moving towards the incorporation of all 5 senses, and to 
see the drumming haptics system that’s been developed come to fruition could be a real game changer for 
the drumming sector.

AMOS TIMI 
OYEDEJI
E: amos.timi.oyedeji@gmail.com

 Amos Timi Oyedeji-1ab159a

“I plan on carrying 
out a design focused 
masters over the next 
few years hoping to 
one day be involved in 
product development 
within the consumer 
electronics sector.”
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STOP-START SHOWER
As global energy and water consumption continues to increase, despite its long-term availability becoming 
increasingly more uncertain. There is a need for viable product that helps save water within the domestic 
environment. Showers are seen to be more water efficient than baths, but this is not always the case with 
extended shower times leading to 130 litres of water consumption. 

The project involved investigating the possibility of adapting a shower to reduce its water consumption 
through stop-start technology, through the incorporation of a device that stops the shower from operating 
when the occupant moves away from the spray for example as a user applies shampoo. With the 
installation of the adapted showering device, the amount of water consumed by domestic showers may be 
substantially reduced. 

The project involved a full review of state of the art showers and water efficient shower solutions, gaining 
an understanding of domestic water heating and showers, a product design specification could be 
established, providing a number of requirements to be met by the concepts. With the completion of the 
product design specification, a number of concept solutions were proposed and then evaluated, developing 
into a final solution which after development could be built allowing for its performance to evaluated 
through appropriate means of investigation, allowing for the system to be analysed and evaluated giving an 
understanding into the feasibility of the system.

DAVID 
PARKES
E: Davide.parkes@btinternet.com
M: 07801921719

“I’ve thoroughly 
enjoyed my time 
at Loughborough 
University and look 
forward to taking 
the skills and 
knowledge learnt 
along the way into a 
design consultancy 
environment.”
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A RECYCLING PROCESS 
DEMONSTRATOR
Supervisor: James Colwill

With the increasing economic growth and consumption patterns society is experiencing, it seems 
like the most realistic way of achieving a sustained planet is increasing research and development in 
green technological solutions. To accomplish this we need to get students involved and interested in 
sustainability-related STEM fields at a young age. This has led to the development of this project; aiming 
to teach GCSE Physics students about sustainability and relevant scientific principles through the practical 
demonstration of a recycling separation process.

To feed into the main aim of the project, an industry inspired density separator was designed and a 
working prototype manufactured. The prototype satisfactorily separated polypropylene and polyamide 
particles based on their density.

The testing, technical exploration and user-based research carried out helped inform a final design, which 
with further work taken forward, could be used in schools.

Who knows? Maybe something like this could spark students’ interest into pursuing a sustainability-
related career path…

JULIA 
PÉREZ 
TORRES
E: pt.julia@hotmail.com

 Julia Pérez Torres

“I am currently looking 
for a job where I can 
grow personally and 
expand my skills 
and knowledge on 
sustainability related 
challenges.”
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DESIGN CONCEPT FOR SMART 
MONITORING OF ASTHMA 
PATIENTS
Stabilizing the condition of asthma patients is a significant element in the prevention of asthma attacks, 
which are distressing for the patient and costly to deal with for the healthcare services and society as a 
whole. Conditions such as asthma and COPD are managed with inhalers and compliance of the patient is 
important. 

Today’s busy and distracting lifestyle is a challenge to the medical industry in maintaining patient 
compliance. In case of asthma patient, they sometime forget to use their inhalers. This project attempts to 
design an inhaler that helps remind the patient of their usage while not hindering the inhaler’s functions 
and ease of use. The collected usage data can also be shared into the medical community for analysis. 

PARIN  
PIENPRASARTSIRI

E: pienpar@gmail.com

“I will explore into 
different inspiring 
career types after 
graduating this year.”
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THE DESIGN OF A CAR SEAT TO 
AID THE ELDERLY
Improving healthcare in the UK is giving rise to an aging population, and there is an ever-growing need 
for products that help to maintain a person’s independence for as long as possible. A persons’ strength 
& mobility decrease with age, and everyday tasks like travelling by car can become increasingly difficult 
for the elderly. Therefore, the objective of this project was to design a product that helps to maintain the 
elderly user’s independence, by aiding movements in and out of the car. 

All car seats are specific to the car type, therefore creating a universal mechanism for all seats was found 
to be most logical economical and consumer friendly solution. An iterative design process was used refine 
and evaluate concepts, resulting in a simple 3 stage, controlled-mechanism which:

1. Turns the user 90 degrees, to face out of the car
2. Slides the user a variable distance out of the car 
3. Tilts the user to a desired exit angle 

The mechanism reduces the workload on the persons’ limbs, aiding the person to rise out of the car, 
similar to existing products that the elderly are accustomed to, like the riser recliner, to make the process 
easier, simpler & more independent. 

CAD simulation software was used to analyse and evaluate the forces on the mechanism at each individual 
stage, to maintain the user’s safety. Ergonomic evaluation software was used to ensure the mechanism did 
not strain the user when being removed from the vehicle, and assess the usability of the mechanism for 
ease of use for the consumer.

JORDAN 
ROSENBERG
E: jordanrosenberg@hotmail.co.uk
M: 07799475406

“Upon graduating, I 
will be taking time 
out to travel and gain 
some valuable life 
experience. After 
which, I will assess 
the options from 
my academics and 
interests as to my 
future career.”
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BETTER EVOLVED GEOMETRY FOR 
THE EVOSHAPE NX10 CAD ADD-IN
Project Supervisor: Ian Graham 

EvoShape is a CAD Tool used to inspire people during the early design stages of product development. This 
tool uses Genetic Algorithms, Evolutionary Algorithms and Constructive Solid Geometry to generate and 
evolve populations of objects. 

The project itself was a form of product development and software development, as research was carried 
out investigating the existing functionality of EvoShape and the range of objects it could produce, in order 
to improve the areas that were lacking (according to user testing feedback) e.g. generations looking too 
similar early on.

Using group/individual surveys, original concepts as well as input from the lead developer of EvoShape, a 
feasibility study was constructed to finalise the enhancements that were going to be implemented. 

Throughout the project, having learnt to sufficiently program in C and understand NX Open API, external 
programs of the new enhancements were produced and tested before integrating the new features. 

EvoShape now utilises more features e.g. a combination of chamfered edges and blended edges, in order 
to provide a wider range of objects that are still complex enough to inspire during the early stages of 
designing, but not unrealistic enough that they cannot be used to design for the real-world. 

One of the project aims was to ensure the integrity of the evolutionary concept running through EvoShape 
was not affected, and so the objects still follow an evolutionary progression. 

KIRPAL 
KAUR 
SAGOO
E: kirpal.k.sagoo@gmail.com
M: 07496185936

 Kirpal Kaur Sagoo 

“After Graduating, 
I am hoping to gain 
some industrial work 
experience within the 
design sector, before 
completing a Masters 
in Engineering Design 
at Loughborough 
University.”
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TASMIN 
SARAVAN-
BUTLER
E: tasmin6@hotmail.co.uk
M: 07794724465

 /tasmin-saravan-butler

“I will be working 
for Jaguar Land 
Rover this summer 
before continuing 
onto the final year 
of my MEng Product 
Design Engineering 
degree here at 
Loughborough.”

ENHANCING THE DRIVING 
EXPERIENCE THROUGH AN 
ARMREST DEVICE
Industrial supporter/sponsor: Paul Maynard

Jaguar Land Rover supervisor - Emily Greenhalgh

This is a design project based on the design of the Captains Armrest which is currently being used in 
Range Rovers and Range Rover Sports. At present the armrest design has had mixed reviews from Jaguar 
Land Rover customers. This project aims to redesign the armrest so that it is designed more with the 
customer in mind. The project focusses on the user interface of the armrest and the design of the internal 
mechanism which allows it to be adjusted into a range of positions. 

The new armrest is designed so that the user will only need to press a button at the front of the armrest 
rather than raise the armrest and rotate an adjuster. This eliminates the unnecessary steps needed to 
adjust the armrest into a comfortable position. Additionally, this improves the aesthetics of the armrest 
and makes it more intuitive to the user. 
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UPCYCLING DESIGN: IS IT HERE 
TO STAY?
Here in the UK, we collectively send 45.9 million tonnes of waste to land fill each and every year, millions 
of tonnes of which are either recyclable items or those still in a perfectly useable condition. Is there a way 
to harness this potential in an environmentally friendly business model, one which produces quality goods 
that meet the demands of the consumer, while utilising little to no virgin materials in the process?

There is a current fashion for upcycling or repurposing design as an alternative to sending unwanted 
products to landfill sites. The scope of this project is to evaluate these types of approaches to ascertain 
whether they can become a permanent fixture in the UK design and manufacture market as a sustained 
business. This project will require the demonstration of the process by the design and manufacture of a 
household product.

The project began with an initial evaluation of existing upcycling design companies and their business 
practices. Various concepts were investigated before the idea of an upcycled premium home study space 
was selected. The final design was a height adjustable desk. This was manufactured in full, utilising two 
lead screws from old scissor jacks, along with second hand gearing components and ball thrust bearings 
to fabricate the hand crank operated height adjust mechanism. Other materials were sourced on freecycle, 
to prevent the waste from reaching landfill and helping the local community along the way.

JACK 
SKINGLEY
E: j.skingley-13@student.lboro.
ac.uk
sites.google.com/a/student.lboro.
ac.uk/jackskingley

 /jack-skingley-9ba362ab

“I plan to start a 
graduate role within 
engineering design or 
manufacturing, with 
particular interests 
in the sports and 
automotive industries 
while working towards 
chartered engineer 
status.”
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INNOVATIVE JOINTING METHODS 
FOR FURNITURE CONSTRUCTION
Industrial supporter/sponsor: QFC

Currently QFC assemble all of their furniture via the use of a nail gun as it travels down the production 
line. The use of nails presents a number of risks to the employees of QFC such as stray nails, the 
vibrations of the nail guns and also the requirement for ear defenders being present.

This project aims to remove the elements of danger faced with using the nail gun without compromising 
the integral strength of the furniture, the manufacturability of the furniture and also the comfort levels. In 
working with QFC, the design of parts must be created such that QFC are able to manufacture the parts in 
house without increasing assembly times or cost per sofa assembly. 

In order to remove the use of nails during production, an array of joints and attachment methods have 
been analysed and designed. These were then implemented into sofa parts to create model sofas that 
were able to be assembled and further developed.

The design of the final sofa will be created at a 1:1 scale to provide evidence that the assembly process of 
the sofa is feasible and can be compared against the standard process of nail gun use. 
In addition to this, strength testing of specific joints of the sofa will be carried out to validate the sofa 
complies with the correct specifications.

The end result of the project will allow QFC an opportunity to evaluate the advantages and disadvantages 
of a sofa without the requirement of nails and therefore conclude whether they wish to pursue this or not.

CHRIS 
VINSON
E: Chris_vinson@btinternet.com
M: 07775585957

 /cjvinson

“I am currently 
seeking employment 
within the engineering 
industry where I can 
further develop and 
enhance my skills 
gained throughout 
University.”
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ANTEROLATERAL APPROACH TO 
INTERBODY FUSION TREATMENT
Industrial Sponsor - DePuy Synthes (Johnson&Johnson)

Degenerative Disc Disease (DDD) is prevalent in around 80% of the population by the age of 50 with 35% 
of younger people at the ages of 20-39 showing DDD present at one disc level in the lumbar section of 
the spine. In order to ease the pain and to restore quality of life to patients, surgical intervention is often 
required.

The intervertebral disc is removed and replaced with an interbody/cage to restore the disc height and to 
allow for vertebral fusion. The current surgical approach is to enter laterally, known as Lateral Lumbar 
Interbody Fusion (LLIF), through the Psoas muscle. Difficulties are encountered with the transpsoas 
approach due to the numerous neurological structures that are present. Oblique or Anterolateral approach 
has risen in popularity, which negates the use of EMG and neurological injuries in LLIF. It has been 
requested that the current LLIF cage inserter, used to optimise the positioning of the cage, does not meet 
the surgical needs for the OLIF approach. Therefore a new cage inserter is required to function with the 
existing lateral cages for OLIF.

A curved cage inserter has been designed using a lever spring to hook the original cage and a simple 
screw mechanism at the users end the cage can be secured and released with ease. Featuring BrainLab 
and QR-Codes as additional features, they aim to meet future surgical needs optimising the design for 
many years to come and to offer a unique selling point.

GEORGE 
WINFIELD
winfieldgeorge@gmail.com

 /georgewinfield

“I look forward to 
undertaking a masters 
course focusing 
on engineering 
management to 
further develop 
my understanding 
of business within 
the manufacturing 
industry.”
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AUTOMATED ROCKING BUGGY 
DEVICE
The baby market is saturated with products that meet both the parent’s needs and the baby’s needs. 
However, a significant amount of time is still spent rocking a buggy back and forth. In addition, parent’s 
homes become playgrounds filled with all the latest baby technology and gadgets, with little room 
remaining for the spaces intended use. This presented an opportunity; the project is focused on designing 
a small, portable device that automatically rocks a baby buggy to take away the need for parents to rock 
the buggy, as well as send the baby to sleep and prevent crying. It allows parents to enjoy more time to 
themselves or use the extra time more productively. 

The journey started with concept generation, based on extensive and varied research, which led to the use 
of a closed air system that was then developed, analysed and refined to produce a final design. A prototype 
was created with the use of Arduino coding, motors, pumps, sensors and material analysis, suitable for 
further industrial development.

The tubes are rolled out and then the buggy’s back wheels are rolled onto the two tubes. The device is then 
started, initially inflating the two tubes and then steadily inflating and deflating the tubes in turn, causing 
the buggy to move slowly back and forth.

ELLIOTT 
WORSLEY
E: elliottworsleys@yahoo.co.uk
M: +44 (0) 7748 253149

 /elliott-worsley

“I will be going to work 
for Surrey Satellite 
Technology Limited as 
a project manager. My 
role will involve project 
managing the design, 
build, test and launch 
of satellites.”
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SPACE SAVING BICYCLE RACK
This project aims to design a bicycle storage rack for a minimum of 5 bicycles that is space saving 
compared to current designs, whilst not compromising on bicycle safety or ease of use. The problem 
at current, is that although fairly compact designs exist, many of them do so whilst leaving the bicycle 
extremely vulnerable to theft due to there not being enough locations from which the bicycle can be 
locked. Some current designs, when near full capacity, are very difficult to get a bicycle in/ out of and 
restrict access to locks.

As such, the main focus of this project was to find the right balance between the three factors, whilst 
saving space was the main objective. By investigating current designs and their flaws, the proposed design 
aims to address these through effectively trapping the front wheel, leaving only the need for one lock 
which can be used to lock the rear wheel and the bicycle frame and keep the bicycle secure. By alternating 
the height of each bicycle the design brings them as close together as possible without limiting ease of 
use through approximately 20% space is saved compared to current designs. 

The prototype differs from the final proposal due to workshop limitations, but serves to prove that the 
design is robust, space saving, safe and easy to use. A full set of 5 would allow ground fixings to be tested, 
from which a final design could be produced. With confidence that it would meet the intended goals.

DOMINIC 
ZDZIARSKI
E: d.zdziarski-14@student.lboro.
ac.uk
M: +44 (0) 7756 555218

 /dominic-zdziarski-918701b1

“After finishing my 
degree next year I aim 
to seek employment 
within the engineering 
industry with a focus 
on CAD design and 
travel around the 
world to broaden my 
horizons.”
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SECOND YEAR APPLICATION 
OF PRODUCT DESIGN GROUP 
PROJECTS
This is the 8th year that Sagentia* has supported our PDE second-year group projects. This year 
they challenged the students to improve the festival experience for two different personas: ‘Flynn 
the raver’ (music fan, tight budget, travels light, likes cool gadgets etc.), and ‘Carol, mother of 
two’ (disposable income, safety conscious, wants convenience and comfort).

This year’s more open project brief has been especially challenging, as teams have had to define 
their own design brief – identifying opportunities for product innovation based on their own 
market and user research.

The images overleaf show the 14 teams’ concepts at the project’s midway point (halfway through 
the academic year) – when you read this, they will have completed their projects and submitted 
their reports. At the exhibition you can see their prototypes and posters, and in the afternoon 
they present their design solutions to Sagentia. Prizes are awarded to the two teams whose 
products display the best combination of innovation, effectiveness and commercial viability.

Dr Ian Graham
Module Leader

* Sagentia are a science and technology design consultancy whose involvement with Loughborough is part of 
a wider Academic Partnership Programme, which aims to bring a real-world perspective to students’ learning 
and to gain access to some of the best upcoming talent in science, technology and design. There are currently 
two students, Kate and Andy, from the PDE course working at Sagentia on their placement year.  They are 
working alongside six people who are graduates from the PDE degree programme.

PRODUCT DESIGN ENGINEERING PROJECTS

101



102

ENGINEERING DESIGNERS 2017

SLEEP TIGHT 
A comfortable travel pillow with foldable features and 
secure compartments to ensure all valuables are safe 
while you sleep.

ZIPPR 
The ZIPPR securely locks your tent zips together,  
securing your whole tent.  Giving you full peace of mind, 
the ZIPPR is simple and intuitive to use, rechargeable 
and operated wirelessly with a button attached to your 
festival wristband.
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TREBLE 
An innovative trolley design that combines transport with 
utility. The Treble  transforms into 3 different positions. 
The first is a compact, folded position that allows the 
Treble to fit easily into the smallest of car boots. The 
second position is the trolley, for transporting everything 
you’ll need to your camping spot. And finally, the trolley 
can transform into a table for use throughout the festival.

RECIPROPACK 
This will save the parent from taking the bag off 
frequently and allows one handed access to small items 
like toys to keep the little ones happy or baby food which 
can be kept cool in the insulated module.

TRI LOCK 
Provides a safe place to put valuables while you are away 
from your tent. The product is primarily for festival goers 
but is also for camping enthusiasts. It will include a 
ground anchor secured into the ground beneath the tent. 
This will connected to a storage space within the tent 
ensuring no one can walk off with it.

ANTI-TRIP TENT PEG 
An ergonomic tent peg with an innovative release 
mechanism to improve campsite safety. 
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HY-GI 
A personal multi-compartment toiletries container to 
store and transport essential hygiene products for use 
at festivals.

TRAVEL AND 
SWITCH 
A roofbox that allows the user to remove it as one unit via 
an extendable rail system to be used as a trolley for all 
their camping gear.

FESTISAFE
Keep your possessions hidden and safe without the 
hassle of a pre paid lock up

P.E.G.
P.E.G increases the child’s independence in pitching 
and removing a tent in an entertaining and safe manner, 
whilst still being functional when the tent is erect by 
lighting the way home.
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BAG TO BED 
A dual purpose product that allows the customer to use 
product as a 50L backpack that can easily transform into 
a 2m long camp bed. The perfect space saving and weight 
reduction partner to suit all outdoor experiences.

CONVERTIBLE 
WAGON 
A large wagon for families to transport camping and 
festival equipment which can be converted into table and 
chairs fit for a family.

T3RRA TRUCK 
Introducing the modular T3RRA TRUCK.
Gives effortless multi-terrain transportation, providing 
easy access to your belongings at any time. Lightweight 
and secure, camping couldn’t get easier. 

INFLATE-A-SAFE 
Child safety and location is very important to parents, 
especially outside of the comfortable home environment 
and in crowded areas. “Inflate-a-safe” is a simple and 
effective product to quickly and reliably locate a child if 
lost, and help provide feedback to parents on their child’s 
location to prevent this from happening.
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Credits
Many thanks to everyone that has contributed to enabling the projects and the exhibition 
which showcases the excellent work. This includes; All of the companies who dedicate time 
and resources so the students can experience true industrial projects.

The academic staff and supervisors who give encouragement and drive to the projects.

The technical staff who with their engineering skills and guidance enable the realisation of 
projects into working prototypes.

The administrative staff who have worked tirelessly to ensuring the projects and exhibition 
run smoothly.

The students who have dedicated themselves to produce excellent work. A special mention 
goes to the following students who have contributed to the organisation of the exhibition.

• Nicole Cox
• Joe Gibbins
• Keiron Morris
• Michelle Okyere
• Timi Oyedeji
• Tasmin Saravan-Butler

Editor
Robb Doyle BEng(Hons) MSc FHEA
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