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s I write this, I am thinking about a piece of my own research, some of
which was published at the E&PDE16 conference in early September,
which demonstrates the monoculture that is engineering
apprenticeships – at least in my locality! My local FE college has
approximately 140 ﬁnal year level 3 apprentices, many of whom go on to study
HNCs, FdEng and BEng/MEng courses validated by my own university.
My research into progression shows almost total domination by white middleclass males; white and male Ngures are in excess of 90%. Meanwhile, the
proportion of those from working-class backgrounds, determined by postcode
data (less than 10%) or parental occupation, at around 25%, is small. Two
reports this year, the most recent in a long line, consistently report on skills
shortages, with the Engineering UK 2016 report*
suggesting an annual shortfall. It states: “…within the
engineering-related demand, 56,000 jobs per year are
needed at level 3 (Advanced Apprenticeship) and
107,000 at level 4+ (HND/C, foundation degree,
In a world where skills shortages are rampant,
undergraduate or postgraduate and equivalent)…Our
why are so many young people marginalised?
analysis of the supply data shows an annual shortfall of
asks IED Chair Tania Humphries-Smith
29,000 people with level 3 skills and 40,000 with level
4+ skills” (p7). Also highlighted is the impact of
disadvantaged backgrounds on young people’s achievement at GCSE level.
The most recent report, ‘2016 IET Engineering and Technology Skills and
Demand in Industry’,** suggests that school leavers and graduates do not have
the right skill set for the engineering industries and that more graduates in
particular need work experience. But it also suggests:
• 9% of the UK engineering and technology workforce are female
• 63% of businesses don’t have gender diversity initiatives in place
(increased from 57% in 2015)
• 73% don’t have LGBT or ethnic diversity initiatives in place
• 40% of employers agree that their organisation could do more to recruit
people from diverse backgrounds.
This is food for thought, from my point of view. If, as a sector, we are
constantly saying there is a skill shortage, we need to look at a more diverse
population from which to draw and be prepared to be pro-active about gender and
ethnic diversity; about offering work experience and stopping to consider whether
that apprentice you have just put on a craft skills course because of their GCSEs
might have a disadvantaged background. Does your organisation offer work
placements? Do you have a gender or ethnic diversity initiative in place? Do you
consider the background of apprentices? It would be good to hear your
feedback and views on this – see below.

Embracing diversity

*http://www.engineeringuk.com/_resources/documents/EngineeringUK-Report-2016-Full-Report_live.pdf
**http://www.theiet.org/factﬁles/education/skills2016-page.cfm

Get Involved

If you would like to contribute to any discussions, write to:
Dr Tania Humphries-Smith
CTPD CEng MIED FHEA FRSA, Chair, at:
The Institution of Engineering Designers,
Courtleigh, Westbury Leigh, Westbury, Wiltshire BA13 3TA.
Or email: chair@ied.org.uk
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ASIDES
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Designs
on the
Moon
Colin Ledsome CEng FIED, on how
you can never cloak over the power
of imagination when you set
engineering students a tough
design challenge

S

ome years ago , I was asked to
help with an OU Summer School,
including setting a design
challenge to a class of some
30 students. Rather than focusing this on
a single project, I decided to describe a
scenario and then let them decide on
what aspect to tackle.
“Suppose we are designing a small
town for several thousand people about 30
years from now. The basic technologies
can be extrapolated from current ones. We
need living and working accommodation,
shops, transport, utilities, sporting and
community facilities, and all the rest. The
only complication is that it is on the Moon.
We are going to use a small Lunar crater
as a starting point and erect a domed roof
over it to allow an atmosphere similar to
Earth. The environment is entirely as we
are used to, except that gravity is 1/6th
of Earth’s gravity. You may choose
construction, transport, 6tness, shopping or
any other aspect of lunar life as the focus
of your design.”
I gave them a talk about some of the
effects of reduced gravity to help frame
the challenge. Low gravity means that

www.ied.org.uk

anything resting on a surface does so with
reduced pressure and hence there is less
friction available. This severely affects
both human and mechanical movement,
restricting the acceleration, cornering and
braking available. Convection currents will
be much weaker, reducing cooling effects
and giving problems with cooking,
ventilation and more. Clothing and other
soft materials will not drape or hang in
the same way.
Structures will not need to carry Earth
levels of weight, but will have to sustain
any forces due to motion, including
collisions, since mass remains the same.
Exercise could be taken by running
around a steeply banked track, so that the
centrifugal effect gives a feeling of
increased weight. Large fans would
probably be needed to provide some air
circulation within the dome to help
remove heat and exhaled air and replace
it with new supplies. Imaginations began
to clarify, and questions became
conversations and exchanges of ideas.
I let the students break up into groups
of their own choosing.
Two days later, we came back together

to discuss the paths their designs had
taken. There were drawings, and a few
models, of slim structures with large
spans supporting walkways. Some had
designed travellators and ropeways for
transport. A few had looked at furniture or
cooking appliances. However, the best
result came from several groups who had
combined their thinking into a simple
solution to the transport problem.
Suppose that everyone wore a cloak.
Styles, colours and materials could vary,
but the cloak was useful. If you wanted to
travel across town, you entered one of the
exercise buildings, strategically placed
around the town, and began to run around
the parabolic interior. A few circuits would
build up a reasonable speed, allowing you
to run up a ramp at the top and leap into
the air. Spreading your cloak, you could
then hang-glide to your destination.
Brilliant!
If you have an interesting design
‘Asides’ story to pass on, please
get in touch with the editor. We
would love to hear from you.
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IED student prizes 2016
The IED has once again recognised in its annual awards those final-year student projects
that most caught the eyes of its panel of independent judges. Here are those students’ winning
projects – both group and individual – and the stories behind each of them

Individual Prize

Individual Prize

University of Strathclyde, Department
of Design, Manufacture & Engineering
Management

Newbury College

Project: ‘Improving Spinal Health
through better Sitting Habits’
“Knowing of many students and ofﬁce workers who struggle
with poor sitting habits, and resulting spinal aches and
pains, I set out to understand how to aid those in similar
situations,” says Joey Ho StudIED. “Through numerous
observations and input from various health experts, a need
was recognised for a product which would actively encourage
better sitting habits in an unrestrictive, simple, and nonirritating manner.”
From this research, and through extensive prototyping
and testing, ERGO was developed. It is ﬁtted on existing
ofﬁce chairs, and provides fully adjustable lumbar and
thoracic support to the user. Through embedded sensors,
ERGO also detects poor sitting habits, and provides
feedback to the user via a wireless module users can place
in their line of sight, allowing them to train themselves into
better postures.
Ho, 23, is currently volunteering in South Africa, where
she aims to further explore the role that design engineering
has within developing communities.

6

Project: ‘Gearing Assembly for Hydrochloric Acid Level
Gauge‘
George Collins StudIED, 24, started his career at Bayham
(manufacturers of magnetically coupled tank contents
gauges and liquid level control equipment), ﬁrst as a
draughtsman before moving into an R&D role. His HNC
project was to create a gearing system for a mechanical
ﬂuid level gauge that was suitable for measuring high
concentrations of hydrochloric acid in a variety of storage
vessels. This demanded the use of many new forms of
technology that had never been used at Bayham before,
such as FEA (Finite Element Analysis) and rapid prototyping.
“The design process was fairly straightforward, he says.
“The most vital part was the initial research. Existing
methods of measuring corrosive liquids were investigated,
which gave a good idea of the challenges involved.
“Of the three concepts that were developed, the selected
design was made from PEEK, and was highly chemically
resistant and durable.”
The good news is that the acid gauge is now being
exposed to foreign markets. Current enquiries suggest that
it will perform very well.

www.ied.org.uk

IED STUDENT PRIZES 2016

Individual Prize

Newbury College
Project: ‘Echelon Ankle Vacuum Management System’
Chris Prozzo, 22, Newbury College, led the project from
the initial concept ideas to creating and testing the
prototypes. The aim was to produce a valve (the
Echelon Vacuum Management Valve) small enough to
attach to a patient’s prosthetic that would allow them
to adjust the level of vacuum within their socket to suit
their personal preferences.
“This was an important feature to have and an
interesting task to undertake, as it gave me the
opportunity to work on a more personal level with the
amputees that we assist on a daily basis,” he says.
“As a prototype, the valve was made from aluminium,
as this made it lightweight, yet durable enough to
handle the pressure inside, clinically safe, and easy to
change, should a new idea arise.”

Group Prize
University of Strathclyde, Department of Design, Manufacture
& Engineering Management
Project: ‘DM501 Industrial Projects – Product Design
Engineering’
Project team: Michael Northcote, Amie Walker, Yee May Chau,
Mairi Mitchell – all StudIED – and Muhammad Hazim Bin Fakhri.
A Cubesat is a miniature satellite which is often purpose-built
according to the function at low cost, in comparison to its
competitors. Currently, the solar panels that provide power to
the unit are deployed utilising a series of mechanical hinges;
incurring lengthy assembly procedures, utilising a large number
of components.
The team, sponsored by Clyde Space in Glasgow, were
tasked to deliver a second-generation deployment mechanism.
The new system expands two solar panels by employing a
torsion spring to create an angular displacement with a runner
system to lock the panels in place. Financial beneCts are
signiCcant, saving 87.5% per Cubesat, while minimising the
number of parts employed.
A vertical stack assembly, including error-prooCng measures,
reduces the likelihood of operator Ctting mistakes and shortens
the lead times for production. Clyde Space are yet to comment

on the project outcome. However, it is felt by the team that the
second-generation deployment mechanism offers an alternative
to standard hinge construction, resulting in the elimination of
risk upon part reliability.
Michael Northcote, 24, is currently in the production
sector of Chivas Brothers (Pernod Ricard) as an
operations engineer and has had exposure to
the aerospace sector during his years of study.
He is actively investigating all possible career specialism
opportunities and focusing his time within continuous
improvement based initiatives.
Amie Walker 23: intends to pursue a career in the
manufacturing sector, with future ambitions to
become a chartered engineer.
Yee May Chau, 23: as a recent
graduate of engineering design, she
recognises the wide variety of work
she could undertake to apply the
knowledge and skills obtained at Strathclyde
University. She intends to explore different Celds
of work and “identify an area in which I excel
and therefore will enjoy doing for many years
to come”.
Muhammad Hazim Bin Fakhri, 25:
after graduating from the University of
Strathclyde with an MEng in Product
Design Engineering, he is now ready
to further his studies, focusing on sustainable
product design. “Currently, I am familiarising
myself with the entrepreneurial world, in order
to become a successful technopreneur in the
future,” he says.
Mairi Mitchell, Cfth member of the
university team, whch was sponsored
by Clyde Space in Glasgow.

www.ied.org.uk
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Group Prize
University of Bristol
Project: ‘Improving Performance of Remotely Operated Vehicle
for High Tidal Flow Environments’
Project Team: Peter Collen StudIED, Tom Lawson StudIED,
George Sleath
Course: MEng Engineering Design with Study in Industry
(University of Bristol)
Tom Lawson, 23, is employed as a systems engineer
on multi-disciplinary military projects.

Peter Collen, 24, has just begun postgraduate
research investigating heating effects on space
vehicles during atmospheric re-entry.

Final System
The Dnal system is shown above, in which the original
vehicle sits within a hydrodynamic shell. The thrusters are
mounted such that they operate outside the shell, with the
rear propulsors also possessing a vectoring capability. The
UDS (right) consists of a locking mechanism mounted on a
ballast bag, which rests on the sea Eoor. This prevents the
umbilical drag force from being transmitted to the vehicle.
Mechanism
Assembly
The umbilical
passes from the
support vessel
to the ROV
from left to
right. Due
to an inequality
in the lever ratio,
the vehicle can pull
the umbilical through, but
load on the cable connected to
the ship cannot be passed onto
the ROV.

8

Exploded Mechanism
The mechanism consists of four key
components. The
base (red) is
mounted to the
structure of the
UDS. A high-friction insert
(green) Dts into the base
to prevent cable slippage.
The lever arm (blue) holds the
umbilical cable in place against the
tidal ﬂow whilst still allowing the ROV to pull the cable through.
Finally, the entire assembly is fastened with a single bolt (grey)
allowing easy installation and repair.
Tidal stream turbine array
Tidal energy is a promising future energy source for the UK,
which possesses approximately 50% of Europe’s tidal energy
resource. A major barrier to the growth of the tidal industry is the
associated installation costs. Many turbines are installed using
remotely operated vehicles (ROVs) – submersibles connected
to a vessel by an umbilical cable. Although functional, these
vehicles are not optimised to work in high Eow velocities,
which limits operations to short windows around slack tide.
This project aimed to produce a design solution that would
increase the operable duration of this deployment window. The
overall design development followed a double-diamond process
with a staged down-selection strategy employing several stages
of increasing Ddelity, ranging from simple feasibility studies to
detailed analysis and prototyping.
The Dnal system developed consisted of an after-market
‘modiDcation pack’ for existing ROVs. This incorporated a
hydrodynamic shell to reduce vehicle drag,a vectored thrust
system to better utilise currently available propulsive power and
an ‘Umbilical Divider System’ (UDS). This would react the drag
load from the umbilical cable, ensuring minimum loading on the
vehicle itself. Each sub-system was initially designed using hand
calculations and empirical methods, before the functional
performance of the components was veriDed using
computational methods, including structural Finite Element
Analysis (FEA) and Computational Fluid Dynamics (CFD).
A key mechanism in the UDS was also prototyped to allow for
testing. The Dnal system was compared to a benchmark ROV
using Mermaid, a marine operations simulation tool produced by
Mojo Maritime. The results showed that the team’s design
solution increased the maximum operating Eow velocity by 170%
and reduced the average installation costs of a large array of
turbines by 65%.
Their tutor Paul Harper, lecturer in Engineering Design (IED
AfDliate), comments: “The group produced an exceptional
project, creating innovative design solutions that have real
potential for future commercial development. They demonstrated
excellent application of systematic design processes and were
highly effective in liaising with the project's industrial partners to
ensure the key design requirements were accurately captured
and addressed in their Dnal design.
Harper adds: "I know the students were also
extremely grateful for the outstanding support
received from Mervyn White, their academic
advisor, as well as Babcock International Group,
Mojo Maritime, Saab Seaeye and Liam Warren,
a tidal turbine installation specialist, throughout
the course of the project."

www.ied.org.uk
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Bryn Burbidge, left,
with managing
director of Innovate
Product Design,
Alastair Swanwick.
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Lock-down!
When Bryn Burbidge’s bike (or bike seat!) was repeatedly stolen, it was high time for action

E

ngineering student Bryn Burbidge had all the motivation
he needed to embark on designing his own bike lock.
“On three occasions over the last two years, someone
has stolen either my bike seat or my bike. I wanted to
build a locking system that would ﬁt into the actual frame of the
bicycle, not only as a solution to carrying around a clunky D lock,
but as a solution to stop people stealing my bike.” Thus the idea
for Burbidge’s ‘SeatLocky’ design was born and now the London
South Bank University (LSBU) student’s integrated bike lock
concept has won him top honours at the New Designers 2016,
an annual event where 3,000 of the most promising graduate
talents from Britain’s leading design courses exhibit.
Presenting at the event, in company with a selection of the
best students from the LSBU BSc(Hons) Product Design course,
he took the ‘New Designers Innovate - Helping Inventors Design’
award, receiving £750 cash, plus a work placement with Innovate
Product Design, which helps clients to market new product and
business ideas.
So, how does the SeatLocky work? The clever bit is that the
actual lock is integrated into the bicycle seat post and slides into
the frame of the bike, well away from thieving hands! The entire
design was carried out at LSBU, beginning with a wooden model
that was adapted and changed after testing. Burbidge then
created a 3D model, using Inventor, Autodesk’s mechanical
design and 3D CAD software.
“I started with two metres of aluminium, toned that all down
on the machines and milled it,” he says. “The hinges were made
on CNC, a computerised milling machine which has a thousandth
of a millimetre accuracy every single time. They were then tested

www.ied.org.uk

in a machine to measure the strength of the metal. A human
deﬁnitely couldn’t get this lock off with a crowbar,” he states.

HOLISTIC APPROACH

Dr Deborah Andrews, associate professor of design in the School
of Engineering at LSBU, comments: “I am delighted that Bryn’s
well thought-out integrated bike lock was so well received by the
judges. His design represents the emphasis our engineering
product design course places on a holistic approach, design,
thinking and creativity to ensure that solutions are resourceful
and innovative.”
Burbidge will shortly begin his placement with Innovative
Product Design and his next goal is to get the SeatLocky patent
protected: “Winning this award means a lot,” he adds. “I’ve put
so much hard work into my SeatLocky design, but didn’t expect
for it to take off. This placement will be completely new territory
for me and I’m really looking forward to being involved in the
commercial side of designing a product that’s going to be massmanufactured.”
The LSBU projects on show
demonstrated the creativity and
ingenuity of the ﬁnal-year
students. As well as Burbidge’s
SeatLocky, LSBU student
designs included modular
bicycles, sound-cancelling
panels for indoor gardens
and sensor-based musical
instruments.
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BONDING TRIUMPH

A touch of glass
With the unveiling and opening of the new Chanel glass
flagship store, Amsterdam has gained a new architectural
highlight – and DELO Adhesives was right at the heart of
this remarkable project

W

ith the Crystal Houses
Amsterdam project – the
city’s new Chanel glass
ﬂagship store – its clear
that the architects MVRDV have created
something unique. The complete facade
of the old brick house has been removed

and replaced by new, transparent glass
blocks. The frame of door and windows
are also completely made out of glass
elements, replacing the old brickwork.
And it was DELO Adhesive's products
that were used for bonding the more than
7,000 handmade glass elements of the

7,000 handmade glass elements form the
fa•ade of the Chanel building

10

façade, joining the blocks reliably and
steadfastly together. Moreover, thanks to
the special properties of the DELOPHOTOBOND adhesives, the bonding
stays permanently transparent, producing
the truly stunning ﬁnish and effect that
has transformed the building into nothing
less than a work of art.
These adhesives are characterised by
their great elasticity and are tensionequalising. These are particularly
important attributes, especially in a
facade that is exposed to atmospheric
inﬂuences like rainfall and heat.
Moreover, the adhesives do not yellow
even after years, but remain transparent,
which is of utmost importance when
bonding decorative elements such as
perfume bottles, for example. The reliable
adhesives made it therefore possible to
do completely without traditional mortar.
Compared to conventional building
adhesives that mostly cure at room
temperature, DELO-PHOTOBOND reaches
its full strength, thanks to UV light.
The extensive bonding of the glass
elements has been cured by the DELOLUX
20/ 400 nm ﬂood lamps produced by
DELO. Distributing light homogeneously, a
ﬂood lamp enables curing of larger areas
in a matter of seconds. The LED ﬂood
lights can be adjusted to individual
production settings and ﬂexibly integrated
into fully automated assembly lines. They
are especially suitable for large areas
that need consistent illumination for
curing: by placing DELOLUX 20 or
DELOLUX 202 ﬂood curing lamps in a row,
it is possible to bring light evenly to large
adhesion surfaces. In-series connection
of these LED curing lamps is possible
both on a setup's x-axis and y-axis.
Another advantage of these ﬂood
lamps is that, thanks to the cold light
source, heat development on the
component is very low. In addition, this
type of ﬂood lamp is said to show a very
long lifetime and completely even light
intensity – for optimal curing results
throughout their lifecycle.
www.ied.org.uk

Crystal maze: nothing less than a work of art

EYE-CATCHING

Design plays a major role, particularly in
the luxury goods sector, and architects
MVRDV – which engage globally in
providing solutions to contemporary
architectural and urban issues – has
really succeeded in letting the facade of
Chanel’s Crystal Houses stand out from
the other shops in the street. The glass
facade is an eye-catcher and lights up
brightly, especially in the dark.
What, though, was the thinking behind
this project that produced this stunning
result? Crystal Houses began its
existence with the request of Warenar
(a limited partnership focused on
investments in luxury retail real estate in
Amsterdam) to design a ﬂagship store
combining both Dutch heritage and
international architecture on the PC
Hooftstraat, Amsterdam’s one and only
luxury brand street that was previously
primarily residential.
MVRDV wanted to make a
representation of the original buildings
and found a solution through an extensive
use of glass. The near full-glass façade
mimics the original design, down to the
layering of the bricks and the details of
the window frames, but is stretched
vertically to comply with updated zoning
laws and to allow for an increase in
interior space. Glass bricks stretch up the
www.ied.org.uk

DELO Adhesive's products were used for bonding the more than
7,000 handmade glass elements of the façade, joining the blocks
reliably and steadfastly together. The bonding stays permanently
transparent, producing the truly stunning finish
façade of Crystal Houses, eventually
dissolving into a traditional terracotta
brick façade for the apartments (as
stipulated in the City’s aesthetics rules),
which appears to be ﬂoating above the
shop ﬂoor.
The design aims to provide a solution
to the loss of local character in shopping
areas around the world. The increased
globalisation of retail has led to the
homogenisation of high-end shopping
streets. Crystal Houses offers the store
a window surface that contemporary
stores need, while maintaining
architectural character and individuality,
resulting in a ﬂagship store that hopes to
stand out amongst the rest.

POETIC INNOVATION

“We said to the client, ‘Let’s bring back
what will be demolished, but develop it
further’” explains Winy Maas, architect
and co-founder of MVRDV. “Crystal
Houses make space for a remarkable
ﬂagship store – respect the structure of

the surroundings and bring a poetic
innovation in glass construction. It
enables global brands to combine the
overwhelming desire of transparency with
a couleur locale and modernity with
heritage. It can thus be applied
everywhere in our historic centres.”
After conceiving the initial idea,
MVRDV worked closely with a number of
partners, including DELO Adhesives, to
develop the technologies to make it
possible. Solid glass bricks were
individually cast and crafted by Poesia
in Resana, near Venice. Research
undertaken by the Delft University
of Technology, in partnership with
engineering ﬁrm ABT and contractor
Wessels Zeist, led to the development
of structural solutions and fabrication
techniques, with the use of a highstrength, UV bonded, transparent
adhesive from DELO Industrial Adhesives
in Germany to cement the bricks
together, without the need for a more
traditional mortar. Six to 10 experts
11

BONDING TRIUMPH

worked every day for a whole year in a
place that bore more resemblance to a
laboratory than a construction site. Due
to the sensitivity of the materials, an
extremely high level of accuracy and
craftsmanship was required, and a
technical development team was onsite
throughout the process.
Since this construction is the ﬁrst of
its kind, new construction methods and
tools had to be utilised: from high-tech
lasers and laboratory grade UV-lamps, to
slightly lower-tech Dutch full-fat milk,
which, with its low transparency, proved
to be an ideal liquid to function as a
reﬂective surface for the levelling of the
ﬁrst layer of bricks.

DECEPTIVELY TOUGH

Despite its delicate looks, strength tests
by the Delft University of Technology
team proved that the glass construction
was in many ways stronger than
concrete. The full-glass architrave, for
instance, could withstand a force of up
to 42,000 Newton: the equivalent to two
full-sized SUVs.
The development of new construction

The glass construction was in many ways
stronger than concrete
methods unearthed additional
possibilities for future building, such as
the minimisation of waste materials. In
essence, all of the glass components are
completely recyclable. Waste materials
from the project, such as imperfect
bricks, could simply be (and were) melted
down and remoulded or entirely
repurposed. Such is also true for the
entire façade itself. Once the building

has reached the end of its life span, the
whole facade can be melted down and
given a new life. The only exceptions to
this rule are added features that ensure
the security of the building, such as a
concrete ram-raid defence plinth, hidden
in a blend of re4ective and translucent
materials, and built to withstand the
force of a car crashing into the building.
Repair protocols were developed in the
event of any damage, allowing for the
replacement of individual bricks.
With a façade made primarily out of
glass, it was important to ensure that
energy requirements were supplied
through renewable sources. Therefore,
the building was designed around a
ground source heat pump, its pipes
leading up to 170 metres underground,
allowing for an optimal indoor climate
throughout the year – a crucial element
when dealing with delicate, sophisticated
detailing, while striving for a proper
energy balance at the same time.
To see the Youtube video about the
Crystal Houses Amsterdam project, go to:
https://www.youtube.com/watch?v=WFle

The workplace bore more resemblance to
a laboratory than a construction site
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RAIL STRIKE

AdobeStock

Zap attack
on leaves
It’s a constant source of train delays and the butt of endless jokes from weary commuters:
‘leaves on the line’ (and ‘wrong kind of snow’) But how do you solve this perennial problem?

I

n the latest attempt to end the scourge of leaves on the
line, rail bosses are all set to zap them with microwaves.
Trains are to be ﬁtted with tiny devices at least 100 times
more powerful than domestic microwave ovens that will ﬁre
at a line a fraction of a second before the wheels touch.
The technology, which could be introduced within two years, is
designed to dry the tracks instantly during the autumn months
when large numbers of leaves create a slippery mush.
It is among a series of solutions being investigated by the
Rail Safety and Standards Board as part of a £4 million
programme to ease delays caused by falling leaves. Leaves can
cause havoc, because they create a layer on the rails. It means
drivers have to brake earlier than usual when approaching
stations and accelerate more slowly to avoid wheelspin.
Other ‘anti-leaves’ ideas at an advanced stage include
blasting tracks with dry ice to remove all moisture and using a
magnetic-based braking system to slow trains without relying on
the wheels to grip the track. It comes as train companies prepare
to impose annual ‘leaf fall timetables’ that lead to slower
connections on parts of the network and some stations being
skipped altogether.
Last year, leaves were blamed for creating more than 5,800
hours of delays. Network Rail alone spends about £50 million
clearing leaves from tracks, including running specialist trains
that clean rails using water jets before applying a sand-based gel
to help trains to gain traction.
The microwave system is being pioneered by the
Imagination Factory, a west London-based product design
www.ied.org.uk

company. It involves fitting cables 30mm wide to the front of
all train wheels that blast the line with a powerful 120-kilowatt
ray. The company said that the energy was used to instantly
“dissipate water from the rail surface”, enabling the train to
pass. The system, which sits 25mm from the surface of the
line, is applied during braking, rather than clearing the rail at
all times.
Julian Swan CEng MIED, the company’s cofounder, said that
the technology would be subjected to full trials on a test track in
the west Midlands in the next few months. The company is in
discussion with a number of rail operators and train building
companies, including Bombardier and Hitachi.
“This is a huge problem for the rail industry,” conﬁrms Swan.
“We are very conﬁdent that this is a more efﬁcient and clean way
of dealing with it.”

Other solutions employed
● Special treatment trains with water jets and sand-based gel
● Track-cleaning teams with descaling machines
● Receiving ‘adhesion forecasts’ twice a day from weather
forecasters to pinpoint locations where the largest number of
leaves are expected to fall
● Growing plants and trees that are “less likely to shed leaves
on the tracks” when replacing vegetation.
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Ove Arup:

Revealing the untold design stories behind some of the world’s most famous buildings, the
V&A recently staged the first ever major retrospective on Ove Arup (1895-1988), the most
influential engineer of the 20th century, as part of its ‘Engineering Season’

T

he V&A has been celebrating the
life and legacy of the 20th
century’s greatest engineer
Ove Arup (1895-1988), staging
the Arst ever retrospective on the
philosopher-engineer. Through his
pioneering philosophy of Total Design,
which for him meant to ‘join all the
professions right from the start’, Arup
redeAned the way architects, designers
and engineers work together.
The exhibition, staged in cooperation
with the global engineering and design
consultancy Arup and which ended in early
November, revealed the untold stories

reality to showcase in excess of 100
years of creativity, engineering and
architectural design.

behind what have become some of the
world’s instantly recognisable and
celebrated buildings. Most of all, the
exhibition demonstrated how, without
Ove Arup and his Arm, projects like the
Sydney Opera House, Centre Pompidou
in Paris and Crossrail might never have
seen the light of day.
Forming part of the V&A Engineering
Season, the exhibition featured more
than 150 previously unseen prototypes,
models, archival materials, drawings,
Alm and photography, as well as new
immersive digital displays featuring
animations, simulations and augmented

PIONEERING APPROACH

(© David Messent)

Sydney Opera House
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Ove Arup, of course, was the pioneer of
a multidisciplinary approach to design
that has deAned the way engineering is
practised today. Training Arst in philosophy,
and with a highly poetic and imaginative
sense of design, he revolutionised the
Aelds of civil and structural engineering.
The V&A exhibition presented a selection
of Arup’s ground-breaking projects during
the last century, including collaborations
with leading architects like Berthold
Lubetkin, Renzo Piano, Richard Rogers
and Norman Foster.
It also explored the ground-breaking
work undertaken by Arup worldwide today,
including major infrastructure projects
like Crossrail, currently Europe’s largest
underground railway, innovative
technologies for acoustics studies like
SoundLab – as well as SolarLeaf, an
experimental bio-reactive façade system
that uses microalgae to generate
renewable energy. The exhibition
immersed visitors in the creative and
collaborative work of engineers, architects
and designers who, together, design our
buildings, cities and urban systems.
As Maria Nicanor and ZoAa Trafas
White, co-curators of the exhibition, state:
“Ove Arup was the greatest engineer of
the 20th century. Unconventional and
playful in his approach, his collaborative
working style revolutionised building
design during his lifetime and inBuenced

www.ied.org.uk

(© Max Dupain, Courtesy Arup)

Engineering Colossus

Ove Arup on the Sydney Opera House
construction site with Michael Lewis
and Jack Zunz, 1964

Sir Ove Arup by Godfrey Argent

THE ARUP LEGACY AND VISION
Engineering Designer editor Brian Wall toured the exhibition in company with Ewan Smith CEng MIStructE
MIED, senior structural engineer, Arup, to relive some of the remarkable projects that have come to deﬁne
Ove Arup and his legacy – see main story. But what lasting in,uence has the great man had on the company
that has continued to thrive and prosper at the highest levels? Here, Ewan Smith offers his personal insights
I joined Arup in 2004 as a graduate, having completed my Masters degree at the
University of Wales, Swansea. Arup was special and I knew that from the start. It’s
all but unique in the construction industry, being entirely owned in trust by its
employees: the John Lewis model of the building world. We have no external
shareholders, no investors, no share price to maintain and no executives to please.
However, it’s not just the company ownership that makes us what we are.
Sir Ove Arup formed the company in 1946, but our ownership structure wasn’t
formally established until the 1970s. Ove recognised his and his partners’ age, and
the changing way of working around the world. In response to the collective desire
for the practices bearing his name to continue working together after his time in
the lead, he formed the company as we know it today, held in trust, with a rolling
team of guardians who are given the wheel to help guide our course.
EMBRACING CHALLENGE
As a graduate, I recall walking the corridors of the various Arup ofﬁces, and taking
in posters of vast and complex projects of which the company was most proud.
Projects like: The Sydney Opera House, Coventry Cathedral, Lloyds Building in
London, The Pompidou Centre in Paris and, more recently, the Swiss Re Tower in
London, Marina Bay Sands in Singapore and The Beijing National Stadium. Yet in
the mix, too, were small projects, yet still technically complex and almost brilliant
in their simplicity. Projects such as the Kingsgate Bridge in Durham and the
Snowdon Summit building. Of course, there were the challenging projects, too,
some right in the public eye, such as the Millennium Bridge in London.
At Arup, we never talk about ‘problems’; we turn them into exciting challenges
and that is the one key thread uniting everything we undertake. Each project
represents a great opportunity to broaden our knowledge and to develop fantastic
new solutions in full view for everyone to see.
Even in my short career to date, there have been many Millennium Bridge-style

www.ied.org.uk

challenges to various degrees on many projects. Maybe not quite so public, and
not so late in the design, but it is what we do best: problem-solving. We love it and
it’s why clients come back to us, because they know we will ﬁnd a solution.
I worked on one project where we were asked to review a foundation design
for a series of high rise towers that were founded on exceptionally poor ground.
The client’s project costs were escalating and preventing the project progressing.
Previous design reviews had reﬁned the design and offered minor savings, but not
sufﬁcient to continue the development.
At Arup, we adopted a completely different approach. Rather than propose a
reﬁnement of the design, we opted to use the high ground water table to omit the
foundations almost entirely and essentially Goat the structure in the poor ground
through the use of a deep basement. This to me typiﬁes Arup, our approach to
work and our thinking.
SIX CORE VALUES
We were conceived as a ﬁrm of structural engineers. Now we incorporate a full
range of multi-discipline engineering designers, planners, consultants, scientists,
ecologists and strategists, to name but a few. We have our own university, and our
own community engagement and humanitarian development charity. Ove founded
the company on six core values, at the heart of which was holistic design, a
process that sought to generate more effective solutions for our clients. By
working together, within Arup and with other team members and the client, we aim
to simplify and optimise a solution that better suits the end user’s needs (albeit
sometimes achieved through a more technically complex solution!).
We turn over in excess of £1bn annually, working out of 89 ofﬁces, in 38
countries, but our key asset is our 12,000-strong staff. And within each of us is
a little of Ove’s own views, his thoughts, his drive, his goals and his ambition.
Together, our goal always is to shape a better world.
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OVE ARUP

(© Ian Dagnall Alamy Stock Photo)

Exterior view of Centre
Pompidou, Paris

how buildings are made today. Ove Arup’s
career began at the height of the
Modernist Movement in the 20th century
and went on to last over ﬁve decades.
The exhibition paints a picture of the man
whose ideas led to the creation of one of
the most innovative and inﬂuential
engineering consultancies working today.
It also presents Arup’s contributions to
nearly 100 years of developments in
engineering and architectural design.”
‘Engineering the World’ shed new light on
engineering stories that made possible
some of the world’s most iconic buildings.
Tristram Carfrae, deputy chairman of
Arup, had this to say: “Ove Arup founded
our ﬁrm with a highly original vision,
combining philosophy and engineering to
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create a holistic approach to design that
he called ‘total architecture’. Given the
signiﬁcant challenges the world faces, this
pioneering approach to engineering design
has never been more relevant than today.
For his life and our on-going work to be
recognised and celebrated by such a
world renowned institution as the V&A is
very gratifying. It demonstrates how Ove
was a pioneer of his time and how the
ﬁrm continues to follow his pursuit of
creativity and innovation based on worldclass expertise.
“The V&A tells this story beautifully
and we feel sure this exhibition will be
an inspiration to the next generation of
engineers, designers and all those
interested in the built environment.”

A Portrait of Ove Arup
(1895 – 1938)

The exhibition began with Ove’s early
career during the burgeoning Modernist
design movement and his education in
philosophy, mathematics and engineering.
It explored the profound effect his
relocation to London in 1923 had in
shaping his understanding of modern
engineering practice, through encounters
with leading architectural theorists like the
Bauhaus founder, Walter Gropius, and Le
Corbusier, as well as his collaborative
projects with experimental architects
Tecton Group. Technical studies and
models for early projects like the Penguin
Pool at London Zoo and a lithograph
portrait of Ove Arup by Le Corbusier were

www.ied.org.uk

OVE ARUP

of the building’s most distinctive feature –
its external structure and exposed
services – and the creation of a new
architectural style where the engineering
of a building deﬁned its appearance.
Ove Arup strongly believed that ‘design
should embody a sensible way of
building’, and encouraged an approach
that united invention with functionality
and a respectful use of resources.
The exhibition featured the ﬁrm’s
collaborations with leading emerging
architects that pioneered new approaches
to construction that are still in use today.
These included Arup’s collaboration with
Foster + Partners on the Hong Kong and
Shanghai Bank HQ, which used
unprecedented elements of prefabricated
construction, and the Kansai International
Airport Terminal Building that united
structural design with environmental
engineering concerns. The last ever
project completed by the man himself, the
Kingsgate Footbridge in Durham, near his
birthplace of Newcastle, illustrated the
essence of his Total Design ideals.

on display. Memorabilia from Ove’s
personal drawing collection also served to
shed light on his sense of humour and
charisma, including his original doodles
and doggerel – hand-drawn sketches that
often accompanied his fanciful poems and
notes.

Ove and His Firm (1938 – 1988)

The exhibition proﬁled Ove Arup’s career
over ﬁve decades across the 20th century
– a time of great social, political and
technological change and the cataclysmic
Second World War. Guided by his own
writings on his philosophy of Total Design,
it explored the principles he set out for his
ﬁrm, and the company’s evolution into a
breeding ground of talent and
experimentation.
Ove’s contribution to the war effort was
explored through his radical designs for
improving inadequate wartime air raid
shelters and crucial work on the Mulberry
temporary harbours deployed during the

Penguin Pool,
London Zoo

(© ZSL)

Arup after Ove (1988 – 2016)

D-Day landings in France in 1944, built to
facilitate rapid ofﬂoading of soldiers and
cargo. Meanwhile, the story of the Sydney
Opera House revealed the key engineering
idea that made its completion possible –
the ﬁrst ever application of computergenerated calculations to a building
project. On show was the original Ferranti
Pegasus computer used by Arup
engineers that is said to have saved 10
years of manual calculations, as well as
preliminary sketches, technical drawings,
models used for stress testing and the
previously unseen original calculations
for the gravity-defying roof.
Then there was a showcase of the
Pompidou Centre, which explored the Arup
engineer team’s contribution to the design
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This section of the exhibition examined
Ove Arup’s legacy and highlighted recent
projects by Arup, showing how cutting-edge
engineering solutions are transforming our
built environment. Major infrastructure
projects such as Crossrail were brought
vividly to life via a new digital interactive
map showing underground tunnelling,
allowing visitors to navigate their way
through London’s underbelly. Arup’s
new technologies for acoustics and
environmental sound studies, mentioned
earlier, were showcased through immersive
simulations, including a recreation of an
Arup SoundLab, presenting case studies
for concert halls and studies for the muchdebated HS2 railway route. The exhibition
also looked at Arup’s engineering solutions
for open source housing design, including
the ﬁrm’s recent collaborations with
Architecture 00 on WikiHouse, as well as
innovative crowd ﬂow analysis projects
undertaken for cultural attractions around
the world, including the V&A. All in all, this
was a great tribute to a great man.

ROOM
WITH A VIEW
Completed in 2006, the Senedd is a
5000m² Breeam Excellent assembly building
for the Welsh Government, which includes a
primary debating chamber, three committee
rooms, ofﬁces, public space and viewing
galleries. The building is linked to the
primary assembly facilities and
accommodation in neighbouring Crickhowell
House. Arup provided a full structural, civil
and geotechnical design to construction and
specialist input on facades, transportation,
lifts and wind environment.
The building seeks to embody democratic
values of openness and participation. This
idea of openness is exempliﬁed by the
transparency of the building, with a circular
space at its heart providing the 60-seat
Debating Chamber. The chamber is deﬁned
by the dramatic funnel, which is drawn down
from the roof above. Topped with a rotating
wind cowl, this ventilates the chamber via
the funnel hung from the roof. Glazing on the
cowl admits daylight, re0ected down into
the chamber by an inverted conical mirror.
The building’s 0oating roof was developed
utilising advanced 3D form-ﬁnding software
that allowed the architect far greater control
in ﬁne-tuning the design's complex and
repetitive geometry.
Arup achieved the architect's design goal
of a transparent 0oating roof by providing
lateral building stability through use of tight,
slender vertical supports with ﬁne diagonal
bracing. Extensive wind tunnel testing led to
implementation of discreet wind shelters that
preserve the building's transparency and
views from inside.

The exhibition and V&A Engineering Season was
co-curated by Maria Nicanor and Zoﬁa Trafas
White from the V&A’s Design, Architecture and
Digital department.
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The space race never
pauses for breath,
because there is no
finishing line. As Colin
Ledsome CEng FIED
states, even as the first
astronauts were walking
on the moon, various
proposals for a Space
Transport System to
replace the Apollo/Saturn
combination were already
on NASA’s drawing boards

O

nwards and upwards, as the
saying goes, and never more
so than when designing for
spaceﬂight. When proposals
for a Space Transport System (STS)
started to capture NASA’s attention, one
of the leading contenders coupled a
winged orbiter with a larger winged
booster vehicle that carried most of the
fuel and the main engines. The booster
was intended to lift an orbiter to a
separation level near orbital height before
continuing to circle the world and landing
back at Kennedy, where a long runway was
built to handle it.
18

After inspection and any refurbishment,
the speci)cation required the booster to
be re-fuelled, mated with a new orbiter
and ready to lift off again after just 48
hours. A number of orbiters were expected
to work together to construct a space
station, amongst other things. This meant
the development of two complete vehicle
designs, but everything would be reusable. The initial investment would be
high but, with all parts re-usable, the cost
per launch would have been much lower
than Saturn. The boosters could also have
been used by themselves to launch large
satellites, segments of the space station,

or parts of deep space vehicles, for orbital
assembly.

CHALLENGER DISASTER

Washington baulked at the initial cost and
insisted on a cheaper solution. The result
was that the booster engines were moved
to the orbiter, the booster lost its wings
and became a simple tank structure, and
two solid-fuel boosters were added to help
get it off the ground. This brought the
initial cost down, but made each launch
more expensive. It also left NASA with a
political problem. The earlier design had
had enough components to make
www.ied.org.uk

THE SPACE RACE
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Hubble Space Telescope

Those boosters had another effect.
Solid rocket fuel is designed to burn at a
high temperature and pressure, generating
a lot of exhaust thrust. In order to do so,
they use sulphur, phosphorous,
magnesium and other materials that are
not good for the environment. Much of
this is delivered high in the atmosphere
where it does most harm. The boosters
have been described as the most polluting
machines on the planet. In contrast, the
main engines burnt hydrogen and oxygen,
giving an exhaust of superheated steam
with little effect on the environment.
Alternative low pollution liquid-fuelled
boosters were designed as replacements,
but never built.

SHUTTLE AND HUBBLE

AdobeStock

Author Colin Ledsome: the route to
the outer planets, and the stars
that lie beyond, is beckoning

The Shuttle, as the STS came to be
popularly known, can be regarded as a
resounding success, despite two major
failures killing their crews. The Shuttle
was designed to be just that, a shuttle
between Earth and low orbit able to carry
cargo and crew. It was used to launch
hundreds of satellites of various sizes,
even small-scale school experiments, as
well as take major structural segments,
equipment and early crews to the
International Space Station (ISS). Also,
Shuttle crews carried out scienti,c tests
and made many Earth observations for a
variety of purposes. Getting to orbit was
seen as routine. The UK supplied a

Free Fall, Micro-Gravity and Zero Gravity

something in every state of the USA,
giving an incentive for their political
representatives to support the project and
its jobs. However, the simpler system
didn’t have enough parts.
The solution was to divide the boosters
into segments. The result satis,ed the
accountants and kept the politicians on
side. Twenty years later, the failure of the
joints seals between segments brought
down Challenger, killing its crew. Ironically,
one of the main arguments eventually
deployed to bring the STS programme to
an early end was the high cost of each
launch.
www.ied.org.uk

The RAF’s WW2 reconnaissance aircraft, the AVRO Shackleton, was described as “10,000 rivets ﬂying
in close formation”. An object in ‘free fall’ is in a similar situation. Each part is moving in an orbit in
the same direction at the same speed as all the other parts, so there are no appreciable forces
between them. In orbit around the Earth, each part of a compact satellite is in a similar orbit to all the
other parts, in a balance between the gravity pulling them down and the inertial ‘centrifugal’ force
pulling them up. Thus any motion within the satellite takes place in apparent null gravity, with
everything ﬂoating relative to the rest.
Strictly speaking, this only applies to objects at exactly the same orbital height as the centre of
mass (CM) of the satellite. At points slightly above or below this height, orbital motions tend to move
objects away from the height of the CM. This creates an apparent ‘micro-gravity’ ﬁeld, which can affect
sensitive experiments. For a long thin satellite, this effect becomes signiﬁcant and tends to orient it
radially to the Earth, known as ‘gravity stabilisation’. Taken to extremes, this leads to Arthur C Clarke’s
concept of a ‘space elevator’, a very long cable in a stable radial orientation, which could be used to
travel between different orbital heights. If this were in a geostationary orbit, it could in theory be long
enough to be attached to a ground station at the equator, giving simple access to space. (The
problems to be overcome to achieve this make it an unlikely proposition in the foreseeable future,
although a series of shorter ones in different orbits might prove useful.)
Since the gravitational attraction between two masses extends to a theoretically inﬁnite distance,
there is nowhere in the universe where there is truly zero gravity, only regions where the gravitational
and acceleration effects balance out.
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Multi-Stage Launchers
The design of a multi-stage launcher
involves far more than simply stacking
single-stage vehicles one above
another. For example, a longer vehicle
tends to have significant bending under
lateral forces induced by aerodynamic
forces, structural vibration and steering
actions. This means that the control
system at the top isn’t always pointing
in the same direction as the engines at
the bottom. Separation between stages
happens after the lower-stage engines
stop firing.
The next stage is now in free fall,
and the fuel can float within the tank
and may not be accessible to the
pumps. Small solid fuel motors usually
fire to settle the liquid, so it can be
pumped to the engines, which must
start before the small motors burn out.
Separation is usually achieved with a
ring of explosive bolts that must fire
simultaneously, bringing its own
challenges (such as not allowing the
shrapnel to escape).

number of systems and payloads used on
the STS. For example, British Aerospace
(now BAe Systems) built most of the
standard ‘pallets’ ﬁtted in the cargo bays
to carry satellites and other equipment.
Canada supplied the manipulator arm
used to lift items out of the cargo bay.
Similar arms are now in use on ISS.
The biggest single item lofted by the
Shuttle was the Hubble Space Telescope.
This large instrument was launched on 24
April 1990, but it was soon realised that
there was a problem with focusing. Its
large mirror had been ground to match a
computer-generated curve to a very high
accuracy and had been carefully checked
to ensure the shape was correct.
Unfortunately, the equation for the shape
had been incorrectly transposed into the
manufacturing and checking systems. An
optical test of the complete assembly,
which would have found the error before
launch, was cancelled to save costs.
Happily, the telescope was designed to
be serviced in orbit and its vision was
ﬁnally corrected by a Shuttle mission in
December 1993, at a cost many
thousands of times more than that saved
in cancelling the test. There have been
ﬁve service missions to Hubble (the last
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Richard Branson: Virgin Galactic plans to
take the well-heeled on space ﬂights in
the not-too-distant future
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in May 2009), replacing gyroscopes, solar
arrays and batteries, as well as upgrading
the electronics and instruments, and
boosting the telescope back to a higher
orbit each time. At the time of writing,
after 26 years it is still making new
discoveries and returning incredible
pictures of the heavens and will for more
years, but there is currently no way to
carry out any more servicing missions.

INTERNATIONAL SPACE STATION

The ISS began as an all-American project,
but costs made it necessary to involve
other agencies. The ﬁrst segment was
launched in 1998. Some Russian
segments were delivered by automatic
Russian launchers, but most were brought
by the Shuttle. Assembly was done using
the Canadian manipulator arms. The
station consists of a series of modules,
which may be moved or replaced to
change the overall conﬁguration. There is
also an external structural spine, which
supports the solar arrays and other
external equipment. The design was
modiﬁed as the station grew and some
early modules were built, but never ﬂown.
Originally, there was going to be a main
habitat module where the crew would have
personal space and sleeping
arrangements. Instead, sleeping
places are distributed throughout
the station.
The normal crew is six, but may
vary during changeovers. Most are
mission specialists, with particular
experiments to carry out, but all take
their turn at the housekeeping and
maintenance duties. Occasional space
walks are needed to access the external
equipment and sometimes to carry out
repairs or inspections. With the retirement
of the Shuttle ﬂeet, most supplies and
crew changes have used the Russian
launchers. Recently SpaceX, a private
company backed by billionaire Elon Musk,
has made cargo deliveries to the ISS,
using its Falcon series of launchers.
While the ISS has dominated orbital
activities, occasional missions to further
parts of our solar system have gone to
Mars, Mercury, Jupiter, Saturn and even
Pluto. Commercial communication
satellites, scientiﬁc instruments, a GPS
system, weather observatories and more
have gone into service. In the UK, in the
late 1970s, a team at the University of
Surrey began looking for small amounts of
www.ied.org.uk

THE SPACE RACE

extra capacity on proposed launches, then
building modest-sized and inexpensive
satellites to hitch a ride into orbit. The
ﬁrst was launched in 1981. The company
that spun off from this – Surrey Satellite
Technology – is still successfully launching
satellites, with Sir Martin Sweeting, a
leading member of the original
team, an IED prizewinner.

SPACED-OUT THINKING

Until the Soviet Union launched
Sputnik 1, few people thought
that space travel was likely to
happen and would probably be far
too expensive to contemplate. This
was despite the growing popularity of
space-based science ﬁction. Once a few
pioneers had shown space ﬂight to be
possible, the initial impulse for others was
the prestige of proving ‘we can do it, too’.
Then the initial costs became clear and
political support waned, even though it
could be shown that there were
considerable long-term economic
advantages. The programme was
maintained as the communication, Earth
observation and surveillance (including
weather and climate reports, crop
monitoring, positioning systems and more)
activities grew, allowing scientiﬁc payloads
and deep space missions to be launched
within restrictive budgets.
As the original national programmes
are curtailed by budgetary constraints,
international co-operation and commercial
interests have come to the fore.
Enterprises of all sizes are beginning to
see a long-term proﬁt in being in the
space business. The prospects of new
material sources, processes only possible
in microgravity (including whisky distilling),
space tourism and new sources of energy,
to add to the already proven space
activities, are encouraging the
development of small and medium-sized
commercial launchers, new engine
systems, exotic fuels and much more.
More countries, such as China, India and
Japan, have very ambitious space
programmes in development, including
manned missions to Mars and permanent
Lunar bases. China has orbited prototypes
of its own space station. Some of the
incentive is still prestigious, but the
growing realisation of the commercial
opportunities are underlying much of the
activity. Major achievements by these
countries could revitalise American,
www.ied.org.uk

Left: Sir Martin Sweeting’s Surrey Satellite Technology has been
delivering small satellite missions for 30 years
Above: Reaction Engines Limited hopes to have a ﬂight demonstration
of its Skylon rocket plane before the end of the decade
Russian and
European
involvement.
Meanwhile, later
this year, Elon Musk’s
SpaceX hopes to be the
ﬁrst to reuse a rocket booster,
with the ﬁrst stage of the Falcon 9
employed for an ISS delivery used to
launch a satellite. Virgin Galactic, backed
by Richard Branson, hopes to offer trips to
space to the (rich) public within a few
years. Several other private initiatives are
hoping to Bnd a niche in the growing
space industry.
In the UK, Reaction Engines Limited
hopes to have a Cight demonstration of its
Skylon rocket plane before the end of the
decade. This will use revolutionary hybrid
rocket engines, which are air-breathing
within the atmosphere, but switch to
internal oxygen supplies for space. The
vehicle would be able to operate from any
long runway without complex ground
facilities. It could be used for delivery to
low orbit or for high-speed Cight to distant
destinations. It has Bnancial backing from
UK, European and US sources. The project
founder, Alan Bond, is also an IED
prizewinner.

NEW ERA DAWNS

Getting into space isn’t easy. In 2015, Bve
out of a total of 86 launches were
failures. The need to keep lift-off weight to
an absolute minimum results in very small
margins of safety and a need to analyse
carefully all of the possible ways that
things can go wrong. In addition,
manufacture must be to high levels of
accuracy, using the best material quality,
and tests must be carried out to ensure
reliable operation at all stages. It’s also
an expensive investment, although the
returns can be high. The major barriers to a
space programme are Bnance and politics.
Politicians and economists usually have
little understanding of the purposes or

technical consequences and tend to delay
decisions. NASA has been expecting to
launch a manned mission to Mars within
the next 20 years for the last 50 years!
China or India could beat them to it.
We are entering a new era of
exploration and exploitation, similar to
that from Elizabethan to Victorian times,
requiring a commitment to a signiBcant
initial investment with some risk, but with
the potential for considerable returns.
As in those earlier times, there will
be failures and disasters, but the
consequences will be the expansion of
human activity into the near solar system,
with the route to the outer planets, and
the stars that lie beyond, beckoning.
I believe that the exploration and
colonisation of the solar system and its
planets will become the biggest inCuence
on human activity in this century.
Watch this space!

The Design Challenge
Once a few ﬂights to the Moon had been
accomplished, space came to be regarded as
just another working environment and
spaceﬂight was a routine activity. Nothing could
be further from the truth. The best chemical
rockets are only just powerful enough to break
free of Earth’s gravity. Indeed, 90% of the takeoff mass of a chemical rocket is fuel and
oxidant. Even then, depleted stages must be
discarded to avoid carrying their mass into orbit.
To maximise the useful payload, the normal
structural safety margin on an unmanned
vehicle is only 10%, while, on a manned
mission, it is 30%. However, these margins are
for the most extreme load cases and normal
operations are usually far from these limits,
although those extreme cases do happen
occasionally. The new proposals for air
breathing engines and high altitude launches
will ease this situation a little.
Even so, the space environment represents
a huge design challenge.
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SAFARISEAT:
A story of people
Inclusive design means many things to many people. For poverty-stricken communities in
developing countries, it can be a lifeline, as industrial designer Cara O’Sullivan MIED explains

I

nclusive design is often referred
to as maximising user diversity to
make something suit as many
people as possible. In the context
of a traditional commercial market,
inclusive design can mean more
customers. In the context of a povertystricken community in a developing
country, inclusive design can mean
solving some of the world’s most
pressing problems. Social enterprise Uji
considers higher-level inclusion such as
geography and economics to be just as
important as the inclusion of specific
individuals’ needs.
Recently founded by a team of awardwinning designers and inventors, Uji
works in developing regions of the world,
creating open source designs to help
people to lift themselves out of the
poverty cycle.
There is great power in being able
to look through each other’s eyes, to
understand how one another feels and
to have true empathy for those with
backgrounds different to our own. Our
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beliefs, our habits, our unique abilities;
diversity is life’s greatest asset, which
makes inclusion one of our greatest
design challenges.

IN SEARCH OF THE REAL ROOT

Uji is currently working on the
development of SafariSeat, an all-terrain
wheelchair for people in developing
countries. Mobility allows people to be
independent, which will give SafariSeat
users better access to education,
employment and social inclusion.
The SafariSeat project was conceived
after co-founder Janna Deeble
experienced an accident which left him
wheelchair-bound for three months.
Janna grew up in rural Kenya alongside
local people, which is when he first met
Letu, a man disabled by polio, living an
isolated, traditional lifestyle. Janna’s
wheelchair experience reminded him of
Letu and, for the first time, he began to
understand the reality of his situation.
With a mission as ambitious as Uji’s,
it is essential that the real roots of a

problem are fully understood before
attempting to find a solution. As
Einstein said: “If I had one hour to solve
something, I would spend fifty-five
minutes defining the problem and five
minutes finding a solution.”
People such as Letu who live with
poverty at the same time as having a
disability are caught in a vicious cycle,
which is almost impossible to break out
of. After receiving a donated wheelchair
from a charity, Letu thought himself
lucky, but this was short-lived, as the
wheelchair was not designed for the

Letu testing out SafariSeat
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INCLUSIVE DESIGN

rough terrain where he lived. When the
wheelchair broke, he discovered it could
not be easily or affordably repaired
locally, so the donated chair quickly
became redundant.
Uji’s design process centres on
empathy; getting to know people as
people, not just as users. A large
proportion of the designers’ time is
spent immersed in the lives of the
intended users, at first simply
understanding how they live, observing
the hurdles they face; and later,
revisiting them, using their feedback in
order to hone and modify their designs.
A balance of ethnography, journey
mapping and co-design enabled Deeble
to understand thoroughly the root of
Letu’s problem and develop SafariSeat
as a response to his genuine needs.

solution: something intended to be
adapted to its context to suit different
cultures and environments accordingly,
similar to nature’s own ‘design’ process.
This philosophy stems from the
organisation’s conscious effort to avoid
encouraging a dependency culture.

MOVING FORWARDS WITH
SAFARISEAT

The more time that designers spend
surrounded by the people and contexts
they are designing for, the more insights
they are able to collect, which helps
refine product specifications and shape
the direction of forthcoming work.
The future of open design
organisations like Uji largely relies upon
achieving sustainable business models
to allow for continual research and

-powered design
DESIGNING IN THE OPEN

“Open design is empowering, inclusive
and ethically sound – it creates a better
product by crowdsourcing ideas and
experiences,” explains Deeble. “We have
witnessed how sharing in this way can
foster collaboration between citizens of
the world and create goodwill.”
By offering a pictographic construction
manual that transcends language
barriers, anyone with the necessary skills
and resources can contribute to improving
the design of SafariSeat or modify it to
suit their locality. At the same time, it
ensures implementation of the design
causes minimal disruption to local
cultures and lifestyles.
Uji carries the ethos that product
design should ideally result in a ﬂexible

SafariSeat draws a crowd for a close-up look
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development, while freely sharing their
work. Such business models tend to
seek income from sources other than
product sales.
Uji has spent the past two years
working in collaboration with a number
of organisations across developing
regions of the world, in order to refine
its unique self-sustaining business
model. The social enterprise is now in
the last few days of running a campaign
to raise funds for setting up workshops
and manufacturing SafariSeats across
Africa. To watch a short video about
the SafariSeat story, or to support
the campaign, head over to:
www.safariseat.org.
To find out more about Uji, visit:
www.facebook.com/uji.org.uk.

Ethnographic research at a mobility
rehabilitation centre

Top three design
principles from Uji
Affordability is one of the most crucial
requirements when designing for people in
developing countries. If a product is not
designed to meet a well-calculated price
target, then it is likely never to reach the
intended user. SafariSeat was designed to be
made entirely from locally available materials
and bicycle components, to minimise costs
without compromising safety.
Collaboration with local organisations is the
most resourceful way to utilise existing
distribution channels and to reach users. The
designers of SafariSeat have been working with
an organisation called APDK, which has
invaluable expertise in local manufacturing
techniques, locally available materials and
supply chain management. The expertise from
such organisations is essential for making
products suitable for sustained long-term use.
Local maintenance of a product is vital, if it is
to have lasting impact. SafariSeat uses local
resources and the skills of local people,
creating local jobs in a self-sustaining industry,
which in itself relieves poverty. Locally
maintainable products are more attractive to
micro-entrepreneurs since they hold the
potential to generate future commercial
possibilities through servicing and custom
modiﬁcations to suit speciﬁc needs.

Letu’s so
n,
Sebato
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BLOODHOUND:
back on the scent
After long delays that threatened to sideline the mighty BLOODHOUND Project
indefinitely, with dwindling finances and debt the main culprits, plans for challenging the
World Land Speed Record in 2017 are firmly back on track. Brian Wall reports

T

he BLOODHOUND Project is
ready to roll again, in twin
pursuit of the World Land Speed
Record and smashing the
1,000mph barrier, thanks to a three-year
deal brokered with the Zhejiang Geely
Holding Group (ZGH), making it the prime
sponsor and OfHcial Automotive Partner.
The deal is the largest in the history of the
project. The leading Chinese automotive
group will provide technical, as well as
Hnancial, support to the project and
promote its ‘Inspirational Programme’
throughout Asia.
The recent signing of other major
agreements means The BLOODHOUND
Project now has sufHcient funding pledged
to complete the car and advance
preparations for its Hrst World Land Speed
Record Campaign (the current record is

Andy Green: the driving force behind the wheel in
the quest to break the World Land Speed Record
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763mph – 1,227km/h), although the
ultimate goal is to smash through the
1,000mph barrier.
The possibility that Project
BLOODHOUND might have been lost
entirely as sponsorship money started
drying up was a sad prospect. For this is
a British initiative with truly global reach.
Followed in over 200 countries, its
roadshows have toured Europe, Canada,
South Africa, Brazil, India and China, while
the Model Rocket Car Challenge is now
rolling out across 5,500 UK schools and
10 countries. At the same time, the UK’s
Great Campaign, an ofHcial partner to the
project, uses BLOODHOUND to promote
UK skills worldwide – a much needed
injection to remedy a worrying shortfall.
So, who exactly is ZGH? It’s the largest
privately owned Chinese auto group and

has grown rapidly over the last few
decades. The parent company to Geely
Auto, ZGH also owns Volvo Car Group and
London Taxi Company (which makes ‘black
cabs’). Geely Auto has four international
research and design centres, employs
close to 10,000 engineers worldwide and
has also established universities, further
education colleges and technology
schools across China.

HEAVY BACKERS

Geely joins a distinguished roster of
international organisations supporting the
engineering adventure, including RollsRoyce, Castrol, Rolex, Parker HanniHn,
Atlas Copco, STP, Lockheed Martin,
Nammo, Thyssen Krupp and Otto Fuchs.
Jaguar continues in its role as technical
partner to the project and its V8 engine
will remain the Auxiliary Power Unit that is
used to power the oxidiser pump for the
BLOODHOUND’s rocket.
The partnership will see Geely Auto
technology being employed within
BLOODHOUND SSC; Geely Group vehicles
being used in South Africa throughout
record campaigns; design and engineering
support being provided, where required,
to help the project achieve its goals;
promotion of BLOODHOUND right across
Asia; and the team’s STEM (Science,
Technology, English and Maths) inspiration
programme rolled out across China.
“We could not have a better partner
than Geely: not only are they an
international technology company with
tremendous vision and capability, but also
they share our passion for innovation and
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Engineering insights
BLOODHOUND will go from zero to 1,000mph in 55 seconds
and back to zero again in another 65 seconds
education,” comments BLOODHOUND
project director Richard Noble.
“Their support, both technical and
ﬁnancial, means that we can now plan
next year’s record-breaking challenge with
conﬁdence. It also means we can take our
STEM inspiration message to a vast new
audience, which is great for science and
engineering, but also for promoting Great
Britain,” he adds.

BREAKING THE BARRIERS

Li Shufu, chairman, Zhejiang Geely Holding
Group, backs -up those sentiments: “We
are proud and excited to be part of this
extraordinary team. Geely shares the
same challenging spirit and passion for
pushing technological barriers as the
BLOODHOUND Project. Since day one,
we have been committed to breaking
technology barriers at Geely and working
with Project BLOODHOUND will help
further our mutual technology
breakthrough to an international audience.
It also means we can tell millions of young
people, in China and around the world,
about the opportunities presented by
studying science, technology, engineering
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and mathematics. That is what makes this
‘Engineering Adventure’ so special and
why we wanted to be part of it.”
BLOODHOUND engineers are now
returning to the project, having taken
short- term contracts elsewhere; a major
programme of work to become ‘race
ready’ has begun in earnest.
The car displayed to widespread
acclaim in September 2015 was a ‘trialbuild’, without ﬂuids, done in part to
check the ;t of over 3,500 bespoke
components. Conventional motor
manufacturers typically build hundreds
of pre-production prototypes to ;nalise
details. There being but one BLOODHOUND
SSC, the project used this opportunity to
see if brackets were in the right place, key
components are accessible for servicing
and one-off parts manufactured to the
correct tolerances. The team has now
largely disassembled the 13.5m long
streamliner, documenting the process in
;ne detail to create the BLOODHOUND
User Manual.
Where necessary, modi;cations will be
made and new parts created before
BLOODHOUND SSC is reassembled and

• BLOODHOUND’s wheels spin at
10,200rpm – that’s 170 times per second.
They generate 50,000 radial G. At this
speed, a 1kg bag of sugar would weigh 50
tonnes or the equivalent of a fully laden
articulated lorry.
• BLOODHOUND will run on the Hakskeen
Pan, South Africa. This is an alkali playa,
which is essentially a dried-up lake bed.
A team of 317 members of the local
community were employed to clear the
desert. They shifted 15,800 tonnes of
stones by hand, from an area of 22 million
square metres – the equivalent of clearing
a two-lane road from Bristol to Moscow.
• For the 1,000mph (1,600km/h) runs in
2018, BLOODHOUND SSC will be ﬁtted with
three hybrid rockets, which, when combined
with the EJ200 jet engine from a Euroﬁghter
Typhoon plane, will produce 135,000 thrust
horsepower – equal to 180 Formula 1 cars.
• BLOODHOUND will decelerate from
1,000mph (1,600km/h) at 3G, equivalent
to slowing from 60mph (100km/h) to
standstill in 1 second.
• BLOODHOUND will go from zero to
1,000mph (1,600 km/h) in 55 seconds
and back to zero again in a further 65
seconds, during which time it will cover
12 miles.
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Pic credit: Flock London.

BLOODHOUND REIGNITED

BLOODHOUND REIGNITED

FACTFILE

26

BLOODHOUND: a project with many parts to play

Pic credit: Flock London.

• The world land speed record of 763mph
(1227km/h) is held by Thrust SSC, a UK team led
by BLOODHOUND’s project director Richard Noble
and driven by Andy Green.
• The BLOODHOUND team scoured the globe
to ﬁnd the perfect desert to run the car on. It
needed to be at least 12 miles (19km) long, 2
miles (3km) wide and perfectly ﬂat. The Hakskeen
Pan, Northern Cape, South Africa was selected.
• At full speed, BLOODHOUND SSC will cover a
mile (1.6km) in 3.6 seconds – that’s 4.5 football
pitches laid end to end per second.
• BLOODHOUND has three power plants: a
Rolls-Royce EJ200 jet from a EuroIghter Typhoon;
a cluster of Nammo hybrid rockets; and a 550bhp
Supercharged Jaguar V8 engine that drives the
rocket oxidiser pump. Between them, they
generate 135,000 thrust horsepower – that’s the
equivalent to 180 Formula 1 cars.
• Over 280 global companies, 200 of which are
SMEs, are involved in the BLOODHOUND project,
which has become a showcase for science and
engineering capability.
• 8,000 schools have engaged in the
BLOODHOUND BLAST Channel to access free
education resources.
• There are now 100 BLOODHOUND education
STEM Hubs across the UK.
• 550 BLOODHOUND School STEM Communities
have been set up in the UK.
• 65% of students engaged by BLOODHOUND
would consider engineering or science as a
vocation (sample size: 1,804).
• The Model Rocket Car Challenge, supported by
Guinness World Records, has seen students build
model cars capable initially of speeds of 88mph,
which then rose to 210mph and now 553mph
(889km/h), a record held by Joseph Whitaker
Young Engineers Club.

transported to Newquay Aerohub for tiedown tests with its EJ200 jet engine and
Nammo rocket system in place. The RollsRoyce jet is a tried and tested component
used to develop the production engines
for the Euroﬁghter Typhoon. Development
of Nammo’s rocket resumed this October
and will culminate in ‘tie-down tests’, with
the system that was installed in the car at
Newquay Aerohub in July-August 2017.
With these successfully completed, the
team will then do a slow speed (around
220 mph/354 km/h) shakedown test
along Newquay’s runway. This will also be
an opportunity for the team to practise
live-streaming data and imagery from the
car – a key aspect of BLOODHOUND’s
mission to share the adventure with a
global audience.

PIT STOP FROM HELL

By this time, the team’s Rapid Response
and Turnaround Crews will have
familiarised themselves with their Geely
vehicles and completed extensive training
ready to support high speed running in
South Africa. This will include rehearsing
‘the pit stop from hell’: an intense 40minute period between timed runs during
which the car will be checked, refuelled
and made ready for the return leg. This
‘race within a race’ is crucial to setting a
record: in 1997, a delay of just a few

seconds cost the team the top prize. With
the Shakedown Test successfully
completed, BLOODHOUND SSC will be
loaded onto a CargoLogicAir Boeing 747
freighter to be airlifted to Upington, South
Africa. The team rehearsed the procedure
in July of this year at the Farnborough
International Airshow.
BLOODHOUND SSC will then be
transported by road to the team’s desert
base at Hakskeen Pan. Under the
guidance of operations director Martyn
Davidson, some 16 container loads of
equipment will have been shipped in
advance and a self-contained village,
complete with workshop and its own TV
studios, set up.
It seems, with new sponsorship money,
BLOODHOUND has its tail up and the
scent of victory in its nostrils again. Roll
on to the Cnal countdown and hurtling
through that 1,000mph barrier.
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Century celebrations beckon for E&PDE
The E&PDE Conference in 2017 will be hosted at the HiOA
Conference centre in Oslo, Norway, and will form part of its
100-year jubilee celebrations
In addition to staging the Engineering & Product Design Education
Conference next year, Oslo and Akershus University College of Applied
Sciences will produce a book and hold an exhibition as part of the
celebrations, which will include the development of their Product Design
Department to the ever-changing needs of Norwegian society.
Oslo is the capital of Norway, of course, and, although the city
continues to grow, the closeness to fjord and forest is a signiﬁcant and
very positive force in the city. The organising team at HiOA plan to show
E&PDE Conference delegates some of Norway’s historical roots and views
of the beautiful Oslo fjord.
The theme for the conference is ‘Building Community: Design
Education for a Sustainable Future’ which stresses the importance of
design education in building future societies. In Norway, community
building goes beyond the local level to the society as a whole and it will
be an opportunity to share ideas with delegates from other parts of the
world. Topics that will be discussed and debated include:
• Design education in practice

The professional and CPD....
CPD is understood across most professions as the systematic acquisition
of knowledge and skills, and the development of personal qualities to
maintain and enhance professional competencies.
As a member of a professional body, you have signed up to a Code of
Conduct that states you will take all reasonable steps to maintain and
develop professional competence by attention to new developments
in science, technology and design that are relevant to your ﬁeld of
professional activity.
Many Chartered professions are required to provide evidence of CPD
and it is now a requirement for all Engineering Council registrants to have
their CPD records ready for an annual check by their professional body.
From January 2017, we will be requesting that all members active in
the design profession have their CPD records available for audit and we
will be selecting a random 10% of members’ records for this purpose.
www.ied.org.uk

• Collaboration in industrial involvement in design education
• Creativity and innovation in design education
• Ethics and social issues in design education
• Assessment methods in design education.
Details of the event can be found on the E&PDE website at
http://epde.info/epde2017/ and information on travel, hotels and early
enrolment information will be released here and on the twitter feed –
@e_pde – so do take a look.
Delegates planning to attend the conference may wish to extend their stay
over the weekend to take part in ‘Designers Saturday’ and ‘Designers
Public Sunday’ – http://www.designerssaturday.no/in-english. This is
an annual event that includes design talks and a free bus service to
international exhibitors displaying their latest designs at 15 locations
across Oslo city centre.
Why not sign up and join in!
21 November 2016 – submission of abstracts (maximum of 500 words)
16 December 2016 – notiﬁcation of successful abstracts
27 February 2017 – submission of full papers
21 April 2017 – notiﬁcation of accepted papers
22 May 2017 – deadline for submission of ﬁnal paper and paper
summary.

.... and here’s what your CPD
evidence needs to show
The IED takes the view that CPD should be a re1ective, outcome-based
activity and not necessarily made up of proscribed activities.
CPD can consist of training courses, seminars, professional activities
such as mentoring/assessing or formal education and keeping up to
date by reading technical journals.
Some members will have CPD records completed for their employer
which will be acceptable to the IED.
Records of your CPD activity can easily be submitted to the IED
via the MyCareerPath tool, which is available on each member’s
personalised area of the IED website.
Please keep an eye out for an email or letter in January 2017 to
inform you if you have been randomly selected to submit a CPD record.
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New move to STEM skills gap
Research shows that one of the biggest challenges within STEM
education and encouraging tech literacy amongst young people is
a lack of easily relatable materials linking the relevant subjects and
technology skills to real careers.
Now comes the launch of a new initiative to tackle this problem –
BT STEM Crew, a unique and free online STEM learning programme
designed to engage both girls and boys aged 11-16 in biology, physics,
maths and design & technology.
The force behind this is Land Rover BAR's ofﬁcial charity, the 1851
Trust, in direct response to research amongst educators across the UK,
with the programme drawing inspiration from Land Rover BAR's
extensive technical experience to provide a solution. In fact, the 1851
Trust developed BT STEM Crew alongside the British America's Cup
team's quest to bring home the trophy. First contested in a race around
the Isle of Wight in 1851, the cup is sport's oldest International trophy
and one that Britain has never won.
Featuring real data and information from the team's base, all BT
STEM Crew resources have been produced and reviewed in
collaboration with STEM teachers. The programme is designed with UK
classrooms in mind, and is accessible via mobile, tablet and desktop.
Students will use speed, distance and time to analyse team
performance; learn about the crucial role played by data analysis in
elite sport; understand the importance of diet and nutrition for crew
performance and study how materials form an integral part of design.
BT STEM Crew will also give students the chance to learn about the
wide range of professions involved with Land Rover BAR, focusing on
how they've found fascinating careers after taking qualiﬁcations in
physics, engineering, maths, boat building, meteorology, computing
and much more. Responding to the new STEM learning programme, IED
chief executive Libby Meyrick has welcomed the initiative: “This looks

LAND Rover BAR race boat (c)
Harry KH - Land Rover BAR

Land Rover BAR team principal and skipper Ben Ainslie takes part in
a BT STEM Crew lesson with students from Nobel School, Stevenage
like a fantastic contribution to the ongoing battle to plug the skills gap
in engineering,” she said.
“The BT Stem Crew initiative is not only tailored to teachers and the
curriculum, but is engaging and exciting to the pupils both within and
outside of school hours.”

Elections & Registrations
Chartered Technological
Product Designer
Paul Pearson
Wellingborough
Transfer to Fellow
Andrew James Watts

London

Transfer to Member
Dean Clayton
Salisbury
Paul Anthony Davis
Yate
Malvin Gonzales
Cardiff
Robyn Elizabeth McRae
Gargunnock
Priya Mistry
Walton-on-Thames
Robert Alexander Moses
Swansea
Samuel Mark Ruckley
Bournemouth
Stuart Scott
London
Election to Member
Leonie Charles
Bracknell
Transfer to Graduate
Christopher Price
Halesowen
Election to Student
Prince Svipira
Dudley
Max Ronan Treacy
Wollaton
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ENGINEERING COUNCIL
REGISTRATIONS
Chartered Engineer
Robert Alexander Moses

Godrergraig

ACCREDITATIONS
University of Derby
BA (Hons) Product Design –
2016-2020 – MIED and RProdDes
BSc (Hons) Product Design Engineering –
2016-2020 – MIED and RProdDes
University of Strathclyde
BEng Product Design Engineering –
2016-2020 – IEng and Partial CEng
MEng Product Design Engineering –
2016-2020 – CEng
BEng Production Engineering &
Management – 2016-2020 –
IEng and Partial CEng
MEng Production Engineering &
Management – 2016-2020 – CEng

BEng Sports Engineering 2016-2020 –
IEng and Partial CEng
MEng Sports Engineering – 2016-2020 – CEng
BSc (Hons) Product Design & Innovation –
2016-2020 – IEng and Partial CEng
MSc Design Engineering – 2015-2020 –
MIED and further learning to CEng
MSc Product Design – 2015-2020 – MIED
and further learning to CEng
MSc Advanced Manufacturing: Technology
and Systems – 2015-2020 – MIED and
further learning to CEng
MSc Mechatronics & Automation – 20152020 – MIED and further learning to CEng
University of Central Lancashire
BEng (Hons) Motor Sports Engineering –
2015-2020 – IEng and Partial CEng
BEng (Hons) Motor Sports Engineering with
Industrial Placement – 2015-2020 – IEng
and Partial CEng
MEng (Hons) Motor Sports Engineering –
2015-2020 – CEng
MEng (Hons) Motor Sports Engineering with

Industrial Placement – 2015-2020 – CEng
BEng (Hons) Computer Aided Engineering –
2015-2020 – IEng and Partial CEng
BEng (Hons) Computer Aided Engineering
with Industrial Placement – 2015-2020 –
IEng and Partial CEng
MEng (Hons) Computer Aided Engineering
– 2015-2020 – CEng
MEng (Hons) Computer Aided Engineering
with Industrial Placement – 2015-2020 –
CEng
BEng (Hons) Mechanical Engineering –
2013-2020 – IEng and Partial CEng
BEng (Hons) Mechanical Engineering with
Industrial Placement – 2013-2020 – IEng
and Partial CEng
MEng (Hons) Mechanical Engineering –
2013-2020 – CEng
MEng (Hons) Mechanical Engineering with
Industrial Placement – 2013-2020 – CEng
Bournemouth University
MDes Product Design – 2015-2017 – CTPD
MSc Product Design – 2015-2017 – CTPD
www.ied.org.uk

E&PDE 2016

Creativity in action

The Engineering and Product Design Education (E&PDE) Conference has just celebrated
its 18th birthday! Held in Denmark this year, it was a great success, as Christian Tollestrup,
head of the Industrial Design Section, Department of Architecture, Design and Media
Technology, Aalborg University, reports

A

alborg is the ‘capital’ of the northern region in Denmark and
sits right at the Limfjord, which deﬁnes the ‘border’ to the
Vendsyssel area at the northern reaches of the country. Aalborg
was traditionally an industrial town, with power plants and
heavy industry. But the last two decades have seen tremendous change,
with a new harbour front, cultural venues, student accommodation and a
city campus for Aalborg University.
So it was only ﬁtting that the Industrial Design Section of the Department
of Architecture, Design and Media Technology of Aalborg University should
welcome the E&PDE conference series to our new ‘Create Campus’, which
opened in 2014.
The theme of the conference was ‘Collaboration and CrossDisciplinarity’. The Erst keynote speaker, professor Marianne Stokholm
from Aalborg University, gave delegates an Introduction to Danish Culture,
Danish Design and Danish Design Education, providing the basis for
understanding both the Industrial Design Engineering Programme and the
role of design in the local community.
On day two, chief designer Morten Bo Jensen from VIPP, the iconic
design company, gave a keynote on how the company has used design as
a strategy, explaining how its design engineers align all aspects of
developing a business with one philosophy: the “staying power of
products”.
Beyond the keynotes, four well organised and located parallel sessions
allowed the 140 delegates to select which of the 107 papers they wished
to attend.

www.ied.org.uk

Away from the presentations and en route to the conference dinner,
not far from the harbour front, there was time to visit the Utzon Center
where one of the great Danish architects, Jørn Utzon – for whom the
centre was built – was introduced to delegates by Associate Professor
Thomas Arvid Jaeger from Aalborg University. The dinner was held at the
Søgaard Bryghus microbrewery where the warm hospitality – and food
and drink, of course – ensured the conversation was lively and engaging.
The conference closed with the presentation of prizes, sponsored by
LEGO. The winners were:
Best Paper: Carolina Gill and Merce Graell, ‘Teaching Design Thinking:
Evolution of a Teaching Collaboration Across Disciplinary, Academic And
Cultural Boundaries’
Best Presentation: Tatjana Le Blanc and Mario Gagnon, ‘Co-talk? The
role of collaboration partners in design education’
Best Student Presentation: Arnt Kåre Sivertsen, Designing For
Small Bathrooms’
Best Student Paper: Sunniva Münster, ‘The Potential for a Critical
Design Approach to Create Innovation Within the Construction Industry
Through Participatory Design Workshops’
Best Poster Presentation: James Lowley, ‘Ethical Bicycle
Consumption; From Used Frames to New Products’.
The Department of Product Design at HiOA, Oslo, will be organising the
19th E&PDE conference, which runs from 7-8 September 2017. The
theme will be ‘Building Community: Design Education for a Sustainable
Future’. We hope to see you there.
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WHAT’S HAPPENING

Kickstart for SafariSeat

Deionised system shrinks water footprint

SafariSeat is a wheelchair that has been designed speciﬁcally
for people in developing countries. It’s low cost, all-terrain and
open source. SafariSeat can be made in basic workshops
using bicycle parts, which makes it easy to repair.
Essentially, where sand replaces pavement, SafariSeat
helps people with disabilities lead independent lives. It’s a
remarkable and much needed breakthrough, which Cara
O’Sullivan MIED, pictured above, discusses in detail in her
article on page 22. Now SafariSeat has launched a
crowdfunding campaign on Kickstarter to raise money to build
as many chairs as possible and develop an open source
manual. Local workshops can then use the manual to make
SafariSeats for their communities. See www.safariseat.org.

Veolia Water Technologies has supplied a deionised water system to Jaguar Land
Rover’s Halewood factory. The new bespoke engineered system, which can deliver
up to 90m3/h of deionised water, replaces the 40-year-old ion exchange plant at
Halewood which was reaching the end of its life.
To ensure a perfect bodywork Hnish on all Land Rover models, high purity
deionised water (conductivity <0.5µS/cm) is used at all stages of painting from
phosphating through to Hnal electro-coating. Average water consumption is almost
30m3/h; then, when baths are being dumped and re-Hlled, this can increase by a
factor of three for short periods.
Veolia’s Strata+ uses the latest short-cycle counterIow regeneration technology,
with layered beds. This design improves chemical usage efHciencies and reduces
waste water, achieving long-term cost savings and helping to reduce Jaguar Land
Rover’s water footprint.

Alliance drives growth
and prosperity

The X factor in space ﬂight

The National Centre for Universities and Business (NCUB)
aims to inspire universities and business to work together
for growth and prosperity. NCUB, an independent and notfor-profit membership organisation, was tasked by the
Perkins Review Task and Finish Group for Employer
Engagement in Higher Education to create an additional
online platform to facilitate university business
collaboration in engineering.
Thanks to funding from BEIS, that platform has just
gone live – in beta – with the engineering>workwith
(www.workwith.online/engineering), connecting the
engineering community with relevant content and expertise
from universities, industry bodies and beyond. The National
Centre is now adding to and enhancing the resources,
guides and case studies progressively.
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The incident where a SpaceX rocket exploded at the
Kennedy Space Center in Florida – the latest of three such
occurrences – prompted a backlash in some quarters,
with some seizing on it as a disaster waiting to happen.
However, Loizos Heracleous, of Warwick Business
School, pictured, a Professor of Strategy who has worked
with NASA in the modern space race involving SpaceX,
has sought to give the explosion what he regards as a
much more considered context.
"At around six launches per year, SpaceX is gathering valuable experience, and
each accident brings lessons on how to enhance the integrity of the craft for future
missions – for example, the June 2015 explosion was due to a faulty steel strut that
allowed helium to escape, which led to enhanced checks for future missions and to
further development of the software speciHcally for abort situations.
"With space missions, even the most advanced simulations cannot replace
learning by doing, given the multitude of variables involved and the importance of
learning from experience. This explosion will not change the long-term goals of
SpaceX, which are to reduce the cost of space Iight through the use of reusable
rockets and eventually to colonise Mars."

www.ied.org.uk
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.
The IED, established in 1945, incorporated by Royal Charter in 2012, is a
licensed body of both the Engineering Council and Society for the
Environment and we register our suitably qualiﬁed Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech), Chartered
Technological Product Designers (CTPD) and Registered Product Designers
(RProdDes). We also offer professional recognition to Product Designers,
CAD Technicians, and those who teach and lecture in design or CAD.
We represent our Members’ interests at the highest levels and raise
awareness of the professional standards of our Members, whilst providing a
resource and information service, and a friendly and approachable route to
assessment and registration.
www.ied.org.uk

shows commitment to

Why become a member of the IED?

continuing professional

Membership of any professional body gives you professional recognition and
status, and an acknowledged code of conduct to work to. Membership of
the IED gives you the added credibility of being acknowledged for the role
you play in Design and Innovation, and helps to develop your skills and
knowledge in these areas.
As well as the various registrations, membership of the IED gives you the
opportunity to meet with other designers and discuss issues particular
to your ﬁeld of expertise or interest. Many of our Members prefer to
communicate primarily through the discussion forums on our website,
as this lends itself to the busy work schedules – however, we also run
seminars, meetings and events where Members can carry out CPD and
meet up.
The IED is the only Institution that represents designers in all
Engineering and Product Design ﬁelds, plus those who teach these skills.

development and promoting

“For any design engineer hoping
to pursue a career in industry,
membership and registration

good practice in those with
whom we interact on a daily
basis. The IED provides a
natural home for those whose
roles encompass a diverse
range of skills.”
BH, Chartered Engineer

How do you join?
We have made the application process as simple as we can. To maintain
the high standards of membership, we need all prospective members to:
■ Complete an application form
■ Submit a CV and details of relevant educational qualiﬁcations. All applicants
are assessed by a Committee of Members.

If you are a designer who would like to gain formal professional recognition, or work in an
organisation which employs designers, and would like to have your employees gain membership
and professional recognition, contact Sue at the IED on 01373 822801 or send an email to:
sue@ied.org.uk to discuss your next step.

Engineers
Without
Borders
Engineers Without Borders-UK
is an international development
organisation that removes
barriers to development
through engineering. Our
programmes provide
opportunities for young people
to learn about technology's role
in tackling poverty.
We are always on the look out
for new volunteers, so to get
involved or make a donation
please visit out donations page
at http://www.ewb-uk.org

