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VIEW FROM
THE CHAIR

I

n my last ‘View’, I reported on my adventures as a judge at TeenTech –
the organisation co-founded by the current IED President Maggie Philbin
to “help young people understand the opportunities in the science,
technology and engineering industries, no matter what their gender or
social background”. This, along with looking at the theme of next year’s EPDE
Conference (abstracts due in November!) at the Dyson Design School –
‘Diversity or Conformity?’ – got me thinking. I wrote in my last comment piece
that many young people entering engineering, in particular, seemed to get their
careers advice from family members who were already in the profession, and
how engineering and other STEM subjects were not well understood by the
general public. Initiatives like TeenTech bring
experience of STEM subjects directly to a diverse group
of young people and, indirectly, their parents.
On a much smaller scale, I manage an outreach
provision in my own university that sees one of
our Product Design graduates taking practical exercises
into schools, as well as providing careers advice about
How can young people seeking to enter engineering Product Design and Engineering. This activity is
get sound careers advice? IED Chair Tania
focused on around 18 local schools identified as
having pupils from diverse and less affluent
Humphries-Smith believes there is much that can
backgrounds, and has been conducted with years
be done by way of expert help and guidance
7 and 8 pupils for four years now, with a fifth just
commencing. To date, the provision has provided 45 workshops per year,
reaching around 1,000 pupils every year.
Many schools now come to us requesting not just workshops, but attendance
at Careers events and even a workshop for parents. The practical nature of the
provision is particularly important in the face of decreasing opportunities for
pupils to take Design & Technology, as heavily reported in the press1, due to
loss of workshop facilities in schools and changing priorities in the curriculum.
Feedback received from teachers includes this kind of comment: “I just
wanted to say a big THANK YOU for Friday. The children had such a brilliant day
and, looking through the feedback surveys they completed, they really enjoyed
your session ... They liked that it was hands on and they thought your
presentation was really good. It was great, because some of these children
didn’t know you could go to university and study subjects like product design.
I thought you were great with the children; you were informative, friendly and
interesting. I have even had parents comment on how great it was!”
And feedback taken in two schools indicates that more than 80% of pupils
who attended these workshops went on to select a design-related subject
for their GCSEs. This really does demonstrate the importance of outreach
activities to our profession.

Reaching out
to Outreach

1

http://www.telegraph.co.uk/education/2017/03/10/design-technology-gcse-axed-nearlyhalf-schools-survey-finds/ ; https://www.designweek.co.uk/issues/22-28-august-2016/gcseresults-bring-light-10-drop-students-taking-dt/

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

The air that

we breathe
Without oxygen, we are nothing – literally. Colin Ledsome CEng FIED contemplates a world
where this very source of life is in worrying decline

P

Institution of Oceanography at UC
San Diego – reveal that the oxygen
content of the air is slowly declining.
The current rate of the fall is about
19 parts per million per year. This
is not thought to be enough to have
an effect on our health, but it is
a clear indication of the scale of
the problem. Before the industrial
revolution, silver didn’t tarnish; it
remained bright and shiny. At night,
it was possible to see the colours of
the brighter stars and planets; now
they are too dim for our eyes to see
those colours. All of this is due to
the pollution in the air we breathe,
which we now know is losing oxygen.
Add in the problems of plastic waste
and other man-made pollutants, and we
can see that a carbon footprint is only
a small measure of the problems that we
face cleaning up our world. Then we come
to global warming...

AdobeStock
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other ways. Oxygen is extremely reactive
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and forms a vital part of our ecosystem.
and summer as plant growth is at a
It is produced by most forms of plant life,
maximum, and a reduction as they die
which have generated all the oxygen in our
back and decay for the rest of the year.
atmosphere over billions of years – some
The graphs shown – courtesy of Scripps
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Defenders o
With extreme weather ﬂuctuations and climate change concerns, the imperative
to ensure adequate protection against future tidal ﬂooding has never been greater

N

atural variation in our
weather and future climate
uncertainty, compounded
by the challenges of water
demand changes, resource availability
and the effects of aging infrastructure,
has serious implications on sustainable
water and wastewater services around the
world. These natural and built variations
have placed unprecedented demands on
assets and ecosystems.
One consequence is the need to
protect London and the Thames estuary
from current and future tidal flooding.
To meet that challenge through to
2100, CH2M and the UK Environment
Agency has formed the Thames Estuary
Asset Management 2100 (TEAM2100)

6

Program. The effort includes design
and development of an extensive flood
management program — the largest
of its kind — incorporating a series of
fortifications, embankments, flood gates,
pumping stations, outfalls and major
barriers to protect London, Essex and
Kent from tidal flooding along the 175km
tidal River Thames.
Valued at a cost of more than £300
million, the program also integrates
provisions to optimise returns on Thames
flood defence investments, including
continued maintenance, essential
asset improvements and environmental
upgrades to benefit people and wildlife
along the tidal corridor. In its first
year, TEAM2100 focused on gaining a

sound understanding of the asset base,
undertaking engineering investigations
on 180 gates and 50 km of walls and
embankments throughout the estuary.
These investigations will help to optimise
the works programme over the remainder
of the 10 years.
The scale and importance of the
challenge cannot be overstated. The
Thames estuary tidal flood defence
system extends from Teddington in
West London, through to Sheerness
and Shoeburyness in Kent and Essex,
protecting 1.3 million people and a
calculated £275 billion worth of property,
and is formed from more than 3,500
different assets, including the iconic
Thames Barrier.

www.ied.org.uk

TIDAL FLOODING

f the realm
SCALE OF THE TASK

Significant investment is required to
ensure that these assets continue to
provide protection against flooding into
the next century, despite rising sea levels.
Increased wall heights and a new barrier
will be required later this century.
Program director Matt Kuhn anchors
the TEAM2100 team’s efforts, working

necessary improvements for future-proof
protection.”
Meanwhile, a full renovation of Peakirk
pumping station on the River Welland on
behalf of the Environment Agency has
significantly boosted the effectiveness of
flood defences in the area. Work carried
out has included the refurbishment of the
station’s pointing doors; the installation

with more than 100 integrated teammates
and The Environment Agency. “From data
management and drone technology, to 3D
augmented reality for safety applications,
intelligent infrastructure and green
infrastructure trials, working on a project
like TEAM2100 that’s adopting leadingedge technologies to better understand
how to manage risk, protect people and
assets, meet regulatory requirements and
offer long-term resilience against variability
and change is a truly exciting, rewarding
opportunity,” he says.
“Water resilience is about more than
suggesting sea walls, higher levees, bigger
tunnels and more reservoirs as solutions.
At CH2M, we’re applying our integrated
risk-based planning process up and down
the world’s coasts to quantify risks and
understand the asset vulnerabilities in a
system context, so our clients can make

www.ied.org.uk

of an adjustable stoplog and automated
weed screen; the total renovation of the
pumping station itself; as well as an
inspection and overhaul of existing pumps
on site.
Since winning the Environment Agency
refurbishment contract for the pumping
station, ECS Engineering Services was
able to complete the project within
months, enabled by experience gained
as an appointed framework contractor to
the agency.
Peakirk pumping station plays an
important role in protecting properties that
lie upstream of the facility, so completing
the work swiftly was of the utmost
importance. The centrepiece of Peakirk’s
flood defences are its pointing doors.
Renovation work to these required their
removal from the central sluice structure,
so they could be transported to ECS’

fabrications workshop for re-engineering
and painting. The existing mitre posts were
also replaced, with the new alternatives
trimmed to size during the reinstallation
of the gates. However, challenges arose
during the project when the existing stop
log guides were deemed unsuitable for
use during a dive survey, meaning the
central structure could not be initially
dewatered to remove and reinstate the
pointing doors.
ECS tackled the problem by erecting
a temporary dam, allowing engineers
to install improved guides and a fully
adjustable 5,000 kg stoplog. With
adjustment from 6,800 mm to 8,000
mm, and motion enabled by a rack and
pinion drive with a balancing gate, the
new stop log provided a modern solution
of increased versatility for the needs of
the end user. Once the central structure
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ECS replaced the weed screen to provide an
appropriate fit with the automated grab, as well
as incorporating new maintenance platforms,
task lighting, level sensors and improved
controls

TIDAL FLOODING

had been dewatered, debris could be
cleared and the gates could be removed.
To operate the newly renovated pointing
doors, ECS delivered a mechanical
counter balance system, which utilises
a weight stack to actuate the gates in the
event of flood conditions.

SCREEN TIME
In addition, the existing weed screen
cleaning system at Peakirk required
attention. The system was unreliable and

its effectiveness was further hindered
by the fact that the automated grab
systems were not compatible with the
existing weed screen, increasing the
build-up of debris. ECS duly replaced the
weed screen to provide an appropriate
fit with the automated grab, as well
as incorporating new maintenance
platforms, task lighting, level sensors and
improved controls. The new controls were
integrated into the existing framework by
ECS, enabling a full electro-mechanical

refurbishment that has greatly improved
clearing efficiency and flood safety.
Peakirk operates six separate pumps
on site: three diesel and three electric
variants. All of the pumps required
dismantling, inspection and assessment
– with the Environment Agency requiring
a full record of findings regarding each
of the pumps. Refurbishment work
could then be carried out, followed by
subsequent reinstallation and testing.

DEFECTS UNCOVERED
The electric pumps had suffered
particularly from wear, but were renovated
and reinstalled to safeguard pumping
capacity at the facility. Furthermore,
a condition survey of the supporting
infrastructure around the pumps and
pump chambers discovered that the steel
work was in a poor state of repair, so
these elements were fully replaced.
To complete the comprehensive
overhaul of the facilities, ECS turned
its attention to the pump house. Due to
an Environment Agency policy to reduce
manual lifting at such facilities, ECS was
required to upgrade the overhead lifting
equipment. The addition of electrical
drives and hoist systems, coupled
with plug-in or radio remote pendant
controls, eliminated any required manual
involvement to operate the crane.

THE LIGHT TOUCH
The centrepiece of Peakirk’s flood
defences is its pointing doors, which
have received a complete renovation.

A temporary dam was erected, allowing engineers to install improved guides
and a fully adjustable 5,000 kg stoplog.

8

Lighting was also a concern, as the
existing installation was mounted on the
ceiling, which made maintenance difficult.
To remove the need for specialist access
equipment, low-level, energy efficient LED
lighting was installed in the diesel pump
room, greatly improving accessibility.
Jamie Wesley, contracts manager at
ECS, expands: “The project at Peakirk
demonstrates our full breadth of electromechanical services, as well as the
integrated approach, which has seen us
tackle a number of high-profile projects
on behalf of the Environment Agency.
The state-of-the-art facilities at our
headquarters, extensive knowledge of
conducting on-site operations and the
versatility of our product offering means
we were are to deliver within a short time
frame, even in the face of unforeseen
challenges.”

www.ied.org.uk

DESIGN IN INDIA

A nation
embracing

the future
India has been described in the past as a very old country, but a very new nation. Design in India
is similar – a very old activity, yet a very new profession, as practising product designer Professor
A Balasubramaniam explains

D

esign has been an inherent
part of everyday life in India.
The intricate embellishments
on textiles, the detailed work
on wooden architecture, the elaborate
knowledge of metallurgy used in basic
metal crafts, the decorative art on walls
in houses or faces of dancers, the
stunning design of the monuments are
all testimony to the fact that India is a
design-rich country.
It was against this background
that the National Institute of Design,
(NID) Ahmedabad, was set up by the
Government of India in 1961, which was

the beginning of professional design
education in our country. The NID was
established on the basis of the India
Report, a document worked upon by
renowned designer duo Charles and
Ray Eames. The Eames report spoke
elaborately on preparing young
professionals who would help sustain
and enrich the Indian ethos through
design.
Design in India started out by
catering to the small industries and
crafts, but it has been mapped,
by late Prof M P Ranjan, that
design is needed in all 230
sectors of the economy.
Today, the profession has
discovered its calling. Design,
especially product design, has
been able to branch off in multiple
directions: medical and health
product design, agricultural products
and equipment design, design for
handicrafts, design for IT, including
digital products, social design and
experience design.

Above Left: Clothes hangers made in
bamboo, designed by Pravinsinh Solanki.
Left: Serving tray in bamboo by the author.
Right: Book shelf in bamboo, designed by
Sandeep Sangaru.

www.ied.org.uk
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Design in India is maturing now as
a fully-fledged profession that includes
Indian brands that are finding their feet
in international markets.

SHOWING THE WAY
Tata Motors, the company that owns
the Jaguar brand, had proved this by
developing the cheapest car in the
world. The TATA NANO introduced the
term ‘frugal engineering’ by designing
and manufacturing the INR 100,000
passenger car (approximately £1,200).
The car made the world sit up and take
notice of India’s capability to re-invent
such vehicles. It was also the beginning
of India-centric product design. Certainly,
it appealed to the aspirations of families
that wanted to grow from owning twowheelers to cars.
I come from a generation that had
the choice of two car models: the
Ambassador, which is nothing but the
Morris Cowley, and the Fiat, from Italy.
Customers could choose a car model
by just tossing a coin. Design had no
role to play in the sellers’ market. With
the opening up of the economy and car
models being launched every month,
designers are called upon to develop new
products. Cost cuts, inventory reduction,
streamlining production, better aesthetics
and good ergonomics were the factors
that drove businesses to hire design
professionals.
When customers craved for choice, it
was the white goods industries that woke
up to the benefits of product design.
Automobile manufacturers followed

suit. Medical equipment, agricultural
implements and other socially relevant,
but for-profit, organisations started using
Indian designers who were quick to apply
their problem-solving techniques for better
use. A lot of my contemporary designers
also took to entrepreneurship and
establishing their own brand of products.
Some of these entrepreneurial ventures
went on to become global brands.

ANCIENT TECHNIQUES
Mukul Goyal, a product designer, is one
such entrepreneur, who works with metal
artisans and develops new products that
were made by the ancient technique of
lost-wax process. Mukul established his
business – one that made stylish products
for everyday use that were desirable in
outlook and exciting to use. His brand
now sells the world over, and is known for
the elegance and craftsmanship that has
become the hallmark of Indian design.
He took his inspiration from a craft
technique and gave it a global twist.
Instead of making highly decorative
products, he created fun products that
can be used at home and the workplace.
Designers from India have this advantage
of dipping into the know-how that ancient
crafts offer all around. Interesting
processes, intricate forms, an array of
materials and awe-inspiring hand skills all
contribute to the Indian design idiom.
Traditional knowledge contributes to
the design programmes that is found
missing in design education in other
countries. The design education at NID
and other institutions prepares one

BIOGRAPHY
Professor A Balasubramaniam is a practising product designer, based in Gurgaon,
India. He is a graduate of the National Institute of Design (NID), Ahmedabad,
India. Besides product development, he has also been involved in institutional
development, having headed the Fair-trade division of Oxfam, Great Britain in
India; co-ordinated setting up PRIDE, a design excellence division at NSIC (National Small Industries
Corporation); and led the design team of bamboo design and development projects in the North East
for UNDP (United Nations Development Programme).
As a visiting professor, he went on to teach and be a jury member in all the major design institutes in
the country, including NID. He founded January Design (http://januarydesign.com), a consultancy that
works mainly with marginal crafts, grass-root innovations and the MSME sectors of the industry.
He also writes a blog called Design Thoughts on India-centric design matters (http://designdesh.
wordpress.com), besides regularly writing on design issues in major design publications. He can be
reached at bala@januarydesign.com.
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for this. Elaborate craft-documentation
exercises carried out by generations
of students have helped not only in
documentation of the craft techniques,
but also in enriching the design
curriculum. Textiles, metal, wood,
terracotta and bamboo products from
various parts of the country have
undergone up-market makeovers through
design intervention, resulting in clean,
fashionable products that are finding new
urban markets all over the world.

SHOOTS OF CREATIVITY
Sandeep Sangaru, a furniture designer,
uses indigenous bamboo and transforms
them into stylish furniture that is
manufactured using a combination of
traditional processes and engineering.
His products are exported even to China,
where bamboo products are found in
abundance. Named as a ‘young and
promising’ designer, his latest work was
showcased at the recent London Design
Festival. His furniture in bamboo, using
trusses to create book shelves and sofas,
are exported to major countries, as they
are both sophisticated and sustainable.
Bamboo, as a material, is found in
abundance in the country. As it is as
strong as steel and more sustainable
than wood, many designers in India are

www.ied.org.uk

DESIGN IN INDIA

The author, working with clay
artisans to develop book ends.

using it for everything from utility products
to toys, to contemporary furniture, to
building bridges and houses.
My own bamboo design of office and
hotel products for the UNDP (United
Nations Development Programme) project
was, happily, well received by the target
audience. Artisans in Assam were trained
to make these products, using local
handicraft processes, resulting in a variety
of new products that found new markets.
Pravinsinh Solanki, another
accomplished furniture designer and
an academic has designed a series of
clothes hangers in bamboo that are
derived from slicing the bamboo at
creative angles. Keeping in mind the
advantage of bamboo, he explored
versatile forms that use no adhesive,
resulting in well-finished and minimalistic
design. These stylish hangers have been
exhibited in The World Bamboo Museum,
Damyang, South Korea.

are growing. This also gives the Indian
designer an edge over designers from
other countries.
The foray of Indian design into
craft design has also resulted in other
countries taking interest in working in
India. Oxfam Great Britain, and Traidcraft,
two organisations that take pride in fair
trade products, regularly develop craft
products for their international markets.
In this process, they work with local
designers to design and develop products
that are marketed to their clientele in the
UK and elsewhere.
Several years ago, TIME magazine
wrote a cover story on Indian CEOs. Back
then, Unilever, Pepsi,
Microsoft, Citibank,
MasterCard, Google
and many other
Fortune 500
companies

Lamp in Wood made by Nagaland
artisans. Designed by the author.

had CEOs of Indian origin. The article
mentioned that the attributes Indians have
are apparently tailor-made for operating in
the chaotic world today: multi-culturalism,
ability to work under complex constraints,
working with meagre or depleting resources
and speaking the global business language
– English.
Multi-culturalism is in India’s DNA.
Working in chaotic conditions
is a given. Frugal or meagre
resources is an everyday
problem. Add a dash of
creativity, awareness of
traditional knowledge and
ease with the English
language, and designers
in India are getting ready
to take on the world and
embrace the future.

GLOBAL IMPACT
Clearly, this is India’s unique contribution
to design. Designers have been able
to leverage working with hand-made
processes, indigenous materials and
skilled artisans at the grass-root levels to
produce products for a global audience.
And the markets for these products

www.ied.org.uk

‘Lunchtime
Salt and
Pepper’,
designed by
Mukul Goyal.
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Making it happen...

on the day
Globally, there are nations or cities preparing to host a major games event as
you read this. Karsten Heard RCADMan IEng MIED explains how those tasked with
delivering the temporary design and build overlay projects set about getting it right and on time

A

little-known aspect to the
delivery of major athletic events
and the provision of an athletes’
village is how host countries
are able to provide the catering facilities
that enable the provision of up to 60,000
meals a day in a structure that is large

Up to 60,000 meals a day have to
be provided to athletes in temporary
structures.

enough to accommodate 5,000 seats for
all the athletes, officials and volunteers
that attend, compete and make these
events successful.
In the past, when athletic teams were
hosted in an array of hotels local to a
venue, it was relatively easy to use the
existing infrastructure in the host country
to support these events. Since those days
of Chariots of Fire, it has now become
necessary to house athletes in secure
areas with all the amenities stipulated by
numerous federations and sports that are
now encompassed within a modern multisports games event.

LEGACY FACTOR
Within almost all bids submitted to win
these events for host cities, efforts are

12

centred on the legacies that these events
can provide to benefit communities after
the games have finished. Therefore, it is
more important than ever to ensure that
the games facilities can be removed or
converted into “legacy mode” after the
games at the lowest cost, but still provide
the necessary prestige or ‘wow factor’ to
show the host nation at its best.

COMPLEX DEMANDS
Since 2000, PKL Group (UK) has
been involved with supporting these
major sporting events, using specialist
commercial catering equipment housed
within modular and temporary structures.
The complexity of these installations
has increased steadily since 2000 to
now require kitchen and dining spaces
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The complexity of the facilities delivered
has increased steadily since 2000.
that could accommodate several football
pitches up to 20,000 square
metres in total area
and involving up
to 4,000 items of
equipment.
“As with all major
events, unlike a normal
construction project, the
start date of an event cannot
simply be pushed back due to construction
site delays,” points out Karsten Heard
RCADMan IEng MIED, design and technical
development manager, PKL Group (UK). “It
has to be completed on time, so that the
games, the spectacle and the celebrations
can begin. One way to facilitate value
for money construction and ease of
conversion of the games venues into
‘legacy mode’ is to build facilities using
modular or temporary structures.”

construction utilised was at its highest
proportion, compared to all previous major
events.
“The design and build of a large
temporary catering venue can be
compared to the building of a small village
but with all of the functional design,
structural, mechanical and electrical
components implemented and coordinated
within a confined and secure site,” he
explains. “This major undertaking must
also be completed within the allotted
construction programme stipulated, so
it is handed over in time prior to the start
of a major games event.”
The design process generally starts
with the organising committee defining
their vision for the games’ food service
provision. PKL assists by providing the
concepts and space allocations to define
the total area needed for construction
within the athletes’ village, based on
experience.

It is
then necessary
to assist the master caterer
appointed by the games’ organising
committee in completing the space
planning and embodiment design of the
large commercial kitchen and dining
areas used to produce the high volumes
of food necessary, all the while trying
to encompass the vision that has been
stipulated by the games’ organising
committee.
“The embodiment design stage of
the process can take up to 12 months,

and is undertaken simultaneously in
communication with engineers and
designers responsible for bringing in the
utilities needed to run all the mechanical,
electrical and civil infrastructures needed
to support the main dining hall facilities,”
says Heard. “PKL can provide this
information, due to the systemisation it
has devised with equipment scheduling,
generated within its CAD software.”

IN-HOUSE SYSTEMS
These schedules are linked to external
databases that then calculate total utility
loads or costing information. “Because
PKL operates within what is, in effect,
a relatively niche industry inside the
construction sector, it has had to produce
and maintain these systems in-house.”
On completion of the embodiment
design stage and the approval of general

arrangement drawings by the
caterer and organising committee, all
equipment utility schedules and bills of
quantity are produced. Working in host
countries does also require that drawings
and technical information is translated into
the local language before PKL is able to
commence with the detailed design stage
of the project. To allow the time on site to
be compressed and therefore reduce the
overall construction programme, PKL has
developed modularised kitchen exhaust
systems that are pre-fitted complete
with gas, electric and plumbing and fire
suppression systems.

MASSIVE UNDERTAKING
In 2008, it was stated that, to host the
games in 2012, it would require the
biggest organisational effort in the UK
since the planning of D-Day in 1944. “With
that in mind, it is essential planners are
able to understand the value of temporary
or overlay construction to the successful
delivery of a games event,” he adds.
“In 2012, the proportion of temporary
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The level of design coordination creates a plethora of documentation
and drawings in varying stages of progress and approval to achieve the final layout.

These modularised systems are
able to be transported efficiently within
shipping containers throughout the
world and are thereby capable of being
positioned on-site for final connection to
local services.The added virtue of using
modularised specialist rental equipment
for major events throughout the world
is that a games organising committee
can look to reduce its environmental
impact by the inherent benefit of reuse,
which in itself provides a zero to landfill
environmental solution.

AUTHORISED SIGN-OFF
“Local gas regulations and differing
construction codes throughout the world
pose challenges to the use of European
hire equipment,” explains Mike Dyer,
the company’s senior project manager.
“PKL is proactive with in-country certifying
authorities to ensure that its equipment is
allowed to be used and signed off as safe
by installation engineers or inspectors.”
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The installation of a host of temporary
mechanical and electrical infrastructure
within the catering facility is completed
by local contractors under the guidance
of PKL project managers to local code
requirements. The design of mechanical
and electrical works requires coordination
with the semi-permanent structure that
is used to house the main dining hall
facilities. PKL achieves this coordination,
it says, by ensuring that all design
elements are overlaid from different
contributors. These contributions include
structural, gas, water, waste, exhaust
and electrical services in concert with site
topography and underground services.
“This level of design coordination
creates a plethora of documentation and
drawings in varying stages of progress
and approval status,” comments Heard.
“As such, it has been necessary to use
online document management systems
in common with the construction industry
to ensure that clients and contractors are
issued with the correct information and
that works are only authorised with the

latest design information.”
According to Andrew Allen, graphic
designer at PKL, once the embodiment
and detail design phases are completed,
“the ‘look and feel’ of the dining hall
needs to be completed to ensure a
coherent look to the facility in tune with
the games branding”. This PKL supports
by creating 3D design visualisations.

GAME ON
“PKL’s experience in the design, project
management, maintenance and removal
of large scale major event catering
facilities allows the games organising
committees to concentrate on running
the enormous task of delivering a major
event,” states Peter Schad, international
director, PKL Group (UK).
“Many of the skill sets, experiences
and capabilities retained by PKL are
distinct to the delivery of major event
catering facility,” he adds. “These special
capabilities ensure that these unique
facilities are delivered successfully on
time throughout the world.”
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BLOODHOUND SSC

Bloodhound

ﬁnally goes on trial
The supersonic BlOODHOUND SSC, out to smash the world land speed record,
recently took to the runway in its ﬁrst public appearance, suffering a minor setback

B

LOODHOUND SSC completed a
series of trial runs at Cornwall
Airport Newquay at the tail-end
of October. Although the team
behind the project to break the existing
world land speed record has declared
itself satisfied with those initial tests,
not everything went exactly to plan.
Putting a sensor failure on the throttle
pedal meant that BLOODHOUND SSC
did not achieve reheat (aka afterburners)
during the two test runs on the Education
Day at the airport. On the plus side, the
BLOODHOUND Engineering Team was able
to investigate the data straight away and
within minutes had identified the issue.
As engineering director Mark Chapman
commented in the immediate wake of the
tests: “Whilst the driver, Andy Green, was
not able to reach maximum reheat and
show flames out the back of the car, he
did reach 185mph in front of an audience
of three thousand school children, who
had been eagerly awaiting this event for
several weeks.
“This car is a unique vehicle made
from 3,500 purpose-designed and
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individually built components. When
the two sensors on the throttle pedal
didn’t agree, they put the car into a safety
mode, which meant Andy was unable to
reach reheat. This is exactly what they are
meant to do, so this constitutes another
useful outcome for our test programme
here at Newquay.”

TESTING TIMES
In the weeks before the 30 October event,
the BLOODHOUND Team had carried out
both static and dynamic tests at Cornwall
Airport Newquay, which had been very
successful overall, it reports. A rigorous
set of run profiles saw the BLOODHOUND
driven at gradually increasing speeds,
culminating with 210mph trials on 26
October. Despite the slightly slower than
predicted speed on the day, however,
the team has gathered enough data and

hands-on experience to feed back into the
next stages of development and planning,
it confirms.
Pursuit of the land speed record is a
mighty undertaking. A sequence of runs
in South Africa next year should prove
to be the countdown to making a fullout assault on the land speed record,
but also the added goal of breaking the
1,000mph barrier. BLOODHOUND is a
formidable beast. It is 13.47 metres long
and three metres tall, weighing in at 7.5
tonnes. Its engines generate a combined
135,000 thrust horsepower, equivalent
to 180 Formula One cars. The car has
been designed to reach speeds of up to
1,050mph, meaning it would be able to
travel the length of four-and-a-half football
pitches in one second. Three brake types
are needed to stop the vehicle: the air
brake will be used at 800mph; parachutes
will be deployed at 600mph; and a friction
brake will kick in at 200mph.
Despite the slight hitch during initial
trials, none of the team doubts that the
record is still within BLOODHOUND’s
sights, come the final showdown.
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BEYOND HUMAN
LIMITS

The exponential rise of innovation can no longer be met with designs developed by human
beings. Here, machine learning is offering solutions, so that you don’t have to.
Justin Cunningham reports.

T

here’s a reasonably established
school of thought that suggests
the world, its machines, its
cities and products have all
become too complex for the human brain
to comprehend. Managing transport
systems, for example, like roadways or
airports, can’t be done efficiently anymore
by human beings… at least not alone.
If you’re an engineer and you don’t
understand that the rules and tools of
the game are changing, you’re going to
be left behind in a wake of disruptive
technologies. Though the term is
frequently overused by just about
everyone, society is on the brink of being
driven by a new fuel. Oil is being replaced
by data. And the most valuable firms on
the planet – Amazon, Facebook, Google
and Microsoft – are furiously mining the
new commodity, using the cloud as their
pipeline.
The consumer-based Internet of Things
and Industry 4.0 are also all about data
acquisition; and the sheer amount of data
that’s due to be captured is staggering.
But data, of itself, has little value. What
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has changed is that there is a fastemerging enabling technology that can
find hidden insight and value within it.
That technology is artificial intelligence
(AI) and the application of AI, known
broadly as machine learning. AI is set to
fundamentally change the world as we
know it, but also how engineers think
about and tackle problems.
“Our tools and what we expect from
them are undergoing a metamorphosis,”
says Mike Haley, the senior director of
machine learning at CAD giant Autodesk.
“They are being transformed by abundant
computation. When computation was
finite, we made tools that need input and
direction. You directed the tools. But now
we can flip the whole thing around. No
longer simulating, based on a design. And
not just simulating during design. We can
simulate to discover design.
“Generative design tools anticipate our
needs and, in doing so, help us discover
the best solution possible. For generative
design to work, you describe the problem.
What are the goals, the constraints and
the forces at play? These new tools help

you discover what is possible by using
abundant compute power to analyse the
entire solution space, discovering ideas
you would never have come up with.”
To understand why AI can find ‘a better
solution’, we have first to understand
our own very human limitations. Most
products, if you look hard enough, are
embedded with human fallibility, which
has been slowly absorbed through years
of inherited design and poor iteration. It
means that what we think is an optimised
solution is often riddled with needless
compromise.

PSYCHOLOGY AND BIAS
There are about 250 documented human
biases and we all have them. Even when
we are aware of them, we can’t help but
use them, as they are intrinsic to our
psyche. From an evolutionary perspective,
bias allows us to deal with complexity.
Bias, or ‘gut-feel’, points to a solution.
“When we come up against an
everyday problem, we don’t sit there,
shocked, thinking ‘there are a million
possible solutions, which one will
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I choose?’” continues Haley. “You
immediately think of just a few as the
brain automatically funnels down the
options. But those might not be optimal.
“Bringing AI techniques into design
tools means you don’t need to worry about
your bias. You can let the tool guide you.”
The idea is that, instead of defining
geometry, engineers will define boundary
conditions. It is about telling the software
the function that is required and then
letting the software come up with an
optimised solution. Broadly known as
generative design, the software assesses
thousands of design possibilities that
an engineer, or even team of engineers,
would never be able to achieve. And while
a certain design concept might have been
dismissed at an early stage, AI might find
that actually, if you did proceed down
that road and overcome ‘x’, then it is a
far better solution overall. Think 48v car
batteries, for example. AI offers the ability
to start each project with a clean sheet
of paper and from first principles. It is
not about experience or prejudice, but
assessing physics and performance.
“When it comes to configuring systems
architecture, machine learning itself can
already do it better than we can,” states
Haley. “Take Google Translate, which we
use to translate directly from one language
to another, like a tourist using a phrase
book. That explains why some of the
results can be a little off.
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The rate
of innovation and inherited
complexity of modern
mega-systems, such as
healthcare or transportation,
is outpacing human
ingenuity, adaptability and
comprehension.

“But when the
architecture of
Google Translate
was subjected to
a machine learning
system, it yielded a
totally different result;
one which today can
absorb the meaning from any
language into a central language neutral
representation of ideas, which, in turn, can
be expressed in any other language. This
preserves so much more of the nuance
of language. The downside is that no one
knows how it works. It’s inscrutable. The
machine design complexity escapes our
comprehension.”

MACHINE LEARNING
Machine learning algorithms allow
computers to do just that: acquire insight
based on the data that they are receiving.
It goes well beyond the standard IF/THEN
commands used in classical programming.
Instead, programs are able to become
predictive and focus on principles, and
not mathematical formulas.
The technique is being applied in a
whole number of areas, including facial
recognition, cancer detection and driving,
with solid headway now being made. But
really this is just the tip of the iceberg.
Stan Schneider, the CEO of Real-Time
Innovations, a company that claims to live
at the intersection of functional artificial

intelligence
and pervasive
networking, says:
“Has anyone
done the math of
Moore’s law? How
much better do you
think a computer will be in
forty years? Computers, today,
can almost drive and write music as well
as we can. But computers 40 years from
now, if you do the Moore’s law calculation,
aren’t going to be 100 times better, a
1,000 times better or a million times
better… they will be a mind-boggling 100
million times better than they are today.
“So, your kids are not going to drive,
they won’t compose music and they won’t
write… they might for fun, but they won’t
have to… Machine learning will make us
all healthier, greener, smarter and safer.”

CHANGING TOOLS
Just as machine learning is able to take
data and form insights, the tools being
developed by some industry players are
looking to leverage the expected incoming
flow of data.
With digital twin capturing terabytes of
real-world data on a daily basis, a machine
learning algorithm will very quickly form
ideas and conclusions about how to
design for optimal performance or minimal
cost. All it needs are boundary conditions
from engineers to specify trequirements.
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data, and data is fairly useless on its
own. But the implications of AI in the
design space are enormous.”

OVERCOMING ASSUMPTIONS

Hackrod used generative design to make
its performance car frame 25% lighter
While this all might sound somewhat
far-fetched and certainly way off in the
future, the technique is already being
applied today.
“We see symbols and algebra signs
as ways of manipulating our CAD tools;
the computer doesn’t,” says Haley.
“Here, data drives the design. And as
we capture increasing amounts of data,
we can tackle ever bigger problems,
because of the capability of modern
machine-learning techniques and massive
parallelism of the computing systems that
they run on.”
It was recently put to the test by a US
research project to investigate ways
to apply the technologies to building
a performance car. Hackrod wired a car
with sensors and then put it through a
punishing test drive in the Mojave Desert,
California. The result was a massive data
set that described the car’s structure, the
external environment and all the forces
acting on it.
The team then used the data as the
‘boundary conditions’: essentially, the
environment that the car needed to
operate within. This data was plugged
into the generative design system, which
created hundreds of new options for the
frame. The aim was to make it as light
as possible, but with the same strength
and stiffness. The result was a frame that
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“Our tools and what
we expect from them
are undergoing a
metamorphosis... we view
them with an equality of a
true design partner that is not
just good at execution, but
exploration, too.”

was 25% lighter, but just as strong as the
original. While the frame looks similar to
a topologically optimised part,
the system was not removing
material from the frame, but
designing the frame from
scratch.
“A human would find that
almost impossible to design,”
says Chris Bradshaw, a senior
vice president at Autodesk.
“The next wave of innovation is
going to be driven by data. As
sensors spread across almost
every industry and the Internet
of Things, it is going to trigger a
massive influx of data that can
be used to drive future designs.
“We’ve struggled for decades
to analyse and utilise all this

Simulation, historically, has been founded
around algorithms that essentially
calculate real-world performance, based
on numerous assumptions. Nearly all
of our models in the world are basic
approximations routed in mathematics.
And, though accurate, the insight that
can be gained is entirely at the mercy of
engineers’ skills and their biases.
However, by teaching an AI with realworld data, simulation becomes enabled
by intuition and reason, rather than
long-winded calculation and bottom-up
formulaic results.
“Just as we need to let go of the
wheel to realise the potential for selfdriving cars, we also need to let go of our
traditional tools,” concludes Haley. “Only
then will we realise its full potential. Our
design tools can remain permanently
connected, permanently learning and
growing. And so they transform into
something much bigger. What we are
seeing is something that is greater than
the sum of its parts.
“We need to let go of the tool and let
the tool come to us. So, the tools are not
only as logical and analytical as ever, but
they are also creative and intuitive. At
Autodesk, we are designing these tools
and we view them with an equality of a
true design partner that is not just good
at execution, but exploration, too.”
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ARCHITECTURAL SUCCESS

Genetic links
A new conference centre at the Wellcome Genome Campus in Cambridge
has taken its unique design from genetic research, reflecting its location at
the heart of a place that is committed to life-changing science

D

esigned by architects Abell
Nepp and ARUP engineers, the
recently opened £21.9 million
Wellcome Genome Campus
Conference Centre in Cambridge boasts
1,600m² of exhibition and breakout
spaces, plus a 300-seat auditorium, all
housed within an historic walled garden
overlooking a tranquil adjoining orchard.
It proved to be a challenging task to
blend stunning contemporary architecture
with the existing Grade II listed country
house of Hinxton Hall, which included
incorporating the Kitchen Garden wall of
the original house and moving a 45 tonne
rare black Mulberry Tree, requiring two
cranes and 18 hours to complete.
The main space is enclosed by a
truncated, skewed, elliptical roof that
used 360 bespoke glazed tiles, supported
by 112 tonnes of steel. Some 240 of
the bespoke roof tiles are of ultra high
performance ‘Kapilux’ glazing, which
provides natural light, while minimising
solar gain – ensuring the space is light
and airy, but also comfortable and usable.
The central auditorium is encased with
the designs of four phylogenetic patterns
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– Tree of Life, Primate, Insect and Cell
– designed by Alistair McAuley of the
award-winning Glasgow-based Timorous
Beasties, whose design studio is noted
for its surreal and provocative textiles and
wallpapers. Also, 283 curved perforated
metal acoustic panels, with more than
12 million perforations in them, have been
fitted to the outside of the auditorium to
provide the best possible sound quality
within the exhibition space.
The conference centre’s design was
particularly important, as it lies at the
heart of the Wellcome Genome Campus,
home to some of the world’s foremost
institutes and organisations in genomics
and computational biology. This includes
the Wellcome Trust Sanger Institute and

European Molecular Biology LaboratoryEuropean Bioinformatics Institute. Around
2,000 people work on the campus,
including research scientists, graduate
students, data and informatics specialists,
and the administrative and other staff who
support them.
“The Wellcome Genome Campus is
committed to delivering life-changing
science with the reach, scale and
imagination to solve some of humanity’s
greatest challenges,” says Bruce Nepp,
from the architects Abell Nepp, who led
the project. “We wanted to provide a
building that matched that aspiration
and delivered a world-class facility for the
thousands of scientists each year that will
pass through the campus.
“Blending the old and new, and drawing
inspiration from science, we hope we have
provided an energising and inspirational
space that will be at the heart of the
biomedical science community for many
years to come.”
The campus itself consists of more
than 125 acres of landscaped grounds,
parkland and a wetland site by the banks
of the River Cam.
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Adding up

The Value
We have all come to marvel at what can achieved with 3D
printing. Now additive manufacturing is taking us above and
beyond that, it is argued, into another dimension

A

dditive Manufacturing (AM)
goes beyond 3D printing. It has
evolved into a production and
manufacturing technology that
displaces or complements conventional
processes in an increasing number of
applications in aerospace and defence
(A&D), as well as other industries.
At its genesis some 30 years ago,
3D printing was restricted to plastic. The
advent of laser sintering metal powder
changed the game, because it allows
metal objects to be printed. Almost every
type of metal can be used for AM by
putting down successive layers of metal
powder that is then solidified, using
precisely targeted heat from lasers.
According to Stephen Chadwick,
Dassault Systèmes’ EuroNorth managing
director: “Technology allows a 3D digital
model to be perfectly reproduced as a
solid metal object. AM has the ability to
build parts on demand with designs that
include internal cavities and lattices,
known as bionic structures, that reduce
weight and maximise strength, without

3DEXPERIENCE platform
joiner validation.
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compromising mechanical performance.”
Even complex mechanical parts – an
encased set of gears, for example – could
be made without assembly, he states.
3D printing relies on digital simulation
technology for design. The process differs
from that for manufacture with subtractive
machine tools, because there is no
machining and minimal finishing required
to create parts.
There are very few restrictions on
what can be produced with AM. It works
well when customisation is a key factor,
but is increasingly being deployed
for serial production. In some cases,
finishing after parts have been made is
complex, because traditional grinding
tools must be used on the 3D printed
part. However, this can be factored in
and simulated at the design stage, and
easily accommodated within the overall
workflow. 3D printed parts will always be
exactly the same as the digital design,
which means there is no need to account
for the action and performance of
traditional machine tools. Furthermore,
because parts do not have to conform
to the strictures of machining, they can
take on new forms. Using integrated
design and analysis software on a unified
platform enables ‘hard points’ – ie,
points of contact – to be defined
as design drivers.
“This means that points
of contact, space envelopes,

and functional
and structural
requirements can
be used to define forms
automatically in a process
called, generative design,” says
Chadwick. “Integrating finite element
(FE) analysis into the design process in
real-time makes it possible to develop
products with the precise structural
characteristics needed to match their
function. Designing this way not only
saves time, but can also help overcome
the current skills shortage for highly
qualified design engineers, because part
of the design process is automated.”

BOMS AWAY
Predictability of form, performance and
lifespan are built into AM, because
digital designs are exactly reproduced
as solid objects. “The digital model has
all the characteristics of its physical
counterpart,” he adds. Residual stress,
thermal evaluation and cooling rates
can also be calculated prior to part
manufacture. Another benefit is that there
is no wasted material, as happens with
subtractive machining where shapes are
cut from a solid block of often valuable
metals, such as titanium. Deploying AM
means that tooling does not need to be
set up, which helps reduce lead times,
and AM is calculated to use 90% less
energy than traditional machine tools.
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CATIA PLM jet.
Image copyright:
Dassault Systèmes
In many cases, AM reduces Bills of
Materials (BOMs), because the process
can replace, with a single part, what
used to be constructed from several
components. Material requirements are
also reduced, since only the precise
quantity of material needed is used to
make a part. “That can lead to weight
reductions of up to fifty per cent”, adds
Chadwick. “That is very attractive to the
aerospace industry where weight reduction
is of significant benefit, because it leads
to better fuel consumption,
longer range, reduced carbon
footprint and more innovative design
possibilities.”
AM is used extensively by aerospace
OEMs, including Airbus Group, which
after a two-year comprehensive
benchmarking process is extending
its use of Dassault Systèmes’
3DEXPERIENCE platform to its AM
programs integrating design, simulation
and production.
Airbus Group will deploy collaborative
design and simulation applications (as
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part of the ‘Co-Design to Target’ industry
solution experience) for the additive
manufacturing of tooling, prototyping and
parts for test flights, and for production
use on commercial aircraft. This provides
Airbus Group with digital continuity to
optimise its conceptual designs by
virtually validating each phase of the AM
process. Using this approach,
Airbus Group can
explore

design and manufacturing possibilities
to meet engineering and manufacturing
requirements for the AM of tools and
parts.
As Robert Nardini, senior vice president
Engineering Airframe, Airbus, recently
commented: “Numerous projects across
Airbus are accelerating the use of additive
manufacturing to produce prototypes, as
well as production components, potentially
delivering lighter and less expensive parts
that meet technological, performance,
safety and cost standards.
“Airbus has long used 3D simulation
applications to accelerate the structural
analysis and virtual testing of aircraft, and
now we can define a new way of designing
parts by leveraging simulation-based
design to better answer aviation market
needs,” he added.
AM creates new opportunities in many
different areas, such as remote fabrication
for support and maintenance, rapid
prototyping for realising new concepts
and experiences, and, perhaps most
importantly, developing designs that
were previously impossible to fabricate.
Essentially, Airbus Group is looking to
take advantage of the 3DEXPERIENCE
platform’s automated design assistant
for parts, whether they are 3D printed
or not, thus accelerating a new wave of
transformation in the aerospace industry.
Using this platform, Airbus will have an
end-to-end solution, including
all engineering parameters,
for the AM of parts

3DEXPERIENCE platform
simulation: Aerospace 5
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inclusive of material science, functional
specification, generative design, 3D
printing optimisation, production and
certification.

AM SCALABILITY
It was in June this year that
Dassault Systèmes and
Airbus APWorks GmbH, a
subsidiary of Airbus and
specialist in metal 3D
printing, announced
they had entered
into a collaborative
partnership to
advance the use of AM for large-scale
production in the aerospace industry. The
collaboration will, it is confirmed, leverage
Dassault Systèmes’ 3DEXPERIENCE
platform and APWorks’ consulting,
engineering and production expertise for
new developments in the virtual validation
of the AM process.
The two companies will extend the
capabilities of the afore-mentioned
‘Co-Design to Target’ industry solution
experience to develop an integrated
process that provides digital continuity
for all engineering parameters across the
value chain necessary for the additive
manufacturing of a part. This will make
the AM process, from design optimisation
up to production, replicable and scalable.
“The 3DEXPERIENCE platform is a first
important step to replicable and scalable
serial production. Simulation can help to
predict and avoid part failures,” according
to Joachim Zettler, CEO, APWorks.
“The aviation industry is safetyoriented and new product introductions
typically take time. With the virtual
validation of the AM process, we can

CATIA PLM jet (Dassault Systèmes).
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Transparency Plane.
Image copyright: Dassault
Systèmes
expect certified serial additively
manufactured parts,” he confirms.
Adds Michel Tellier, vice president
Aerospace & Defense Industry, Dassault
Systèmes: “Virtual technologies and
additive manufacturing are enabling the
industrial world to do more with less
waste, weight and costs, as well as
freeing designers to explore complex
shapes that could not be manufactured
using traditional processes. Only by
reducing the distance between real and
virtual to zero can industry build and
experience the future. Dassault Systèmes
is joining efforts with leading-edge
innovators in this field, like APWorks,
to accelerate technology adoption in the
industry.”
In addition to aerospace, the
collaboration will also target potential
applications in the automotive and
medical industries, as well as in robotics
and mechanical engineering.

END-TO-END AM
Another AM partnership is with Safran
Group, a leading international hightechnology group in aerospace, defence
and security, where virtual validation of
the AM process will be developed.
The partnership combines the
3DEXPERIENCE platform with Safran’s
expertise in innovative technologies,
for the development of a leading
end-to-end digital solution for AM. It
addresses upstream material design, and
downstream manufacturing processes
and testing. This will provide digital
continuity for all engineering parameters
necessary for the AM of engine parts.
That includes material science, functional
specification, generative design, 3D

printing optimisation, multi-robotic
production and certification.
“Research and technology is a
fundamental part of Safran, allowing us
to drive continuous improvements for
safer and more environmental-friendly air
travel,” says Pierre Fabre, the company’s
senior executive vice president R&T,
Innovation. “Safran is currently leading
the field in using 3D printing technology
to manufacture its engines. By pooling
expertise with Dassault Systèmes and
its 3DEXPERIENCE platform, we can
accelerate the innovation process and
better meet customers’ needs.”

4D DESIGN
According to Dassault Systèmes’ Stephen
Chadwick, deploying AM in the aerospace
industry brings otherwise dispersed
islands of expertise onto a single unified
platform. “This provides the ability to
access all relevant data from a single
source, meaning there is only one version
of the truth. Digitally simulated parts can
also be placed in real-life context to show
how they will behave and perform when
made. 3D simulations can also include
the 4th dimension, time, to demonstrate
product performance over its lifecycle.”
AM represents a new arena not
just for aerospace, but for many other
manufacturing sectors. When it is run on
a seamless unified platform that builds
bridges between skills, the advantages
and benefits of this exciting technology
are multiplied. Its dynamic evolution is
attracting ever more interest and bright
minds, because AM stands at the cutting
edge of technology, which, like all good
technology, makes complexity into
something that much simpler.
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VICTOR VICTORIOUS

FIGHTING FOR

CHANGE

Paralympian Phil Eaglesham has helped pioneer a trailblazing
height-adjustable wheelchair that transforms the user
experience – with cutting-edge space technology built in

C

orporal Phil Eaglesham has
proved to be the driving force
in helping to create a new
style of mobility device, after
catching the debilitating Q Fever while
serving in Afghanistan and having to use a
wheelchair himself. He found that existing
designs were impractical, unwieldy, too
low down and incompatible with modern
living, and so he determined to create a
revolutionary new wheelchair that could
help users live their lives more fully and
to feel “abled, not disabled”.
Designers from the University of
Sheffield’s Advanced Manufacturing
Research Centre have worked with
Eaglesham to take cutting-edge space
age technology and Boeing engineering to
re-invent the wheelchair. The ‘Victor’ chair
can be raised to eye level, turn virtually
on the spot, is narrow enough to get
through doors, promises to be in a more
affordable price bracket than others on
the market and could change the lives of
millions of users for the better.
“Being in a wheelchair made me see
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first-hand the challenges faced and so
I tried out loads of solutions on the
market, but none of them tackled
everyday problems that I, and other
mobility device users, have on a daily
basis,” says Eaglesham. “So we
decided to team up with experts from
the University of Sheffield to design and
build a completely new type of wheelchair
and price it at a point where it could be
accessible to everyone.”

ALTERED
STATES
The wheelchair
aims to overcome
challenges, he says,
such as:
1. Social height being talked down to
when you are sitting
in a wheelchair is a
frustrating experience,
as people treat you as
‘disabled’.
2. Mounting kerbs - most devices
cannot climb a simple pavement,
so going from road to the
path or even just
crossing the
road is often
more of a
challenge than
it needs to be.
3. Inside and
Out - several
devices will not
fit through

a standard door and therefore the users
require numerous vehicles to get through
a full day - eg, one for home, one to go to
the shops etc.
4. Sitting at a table - several mobility
devices have front steering and controls,
so the user cannot easily and discreetly
pull up to a table.
5. Look good, feel good - most mobility
devices on the market have had little or
no design input and we want our
solution to make the user feel
empowered.
6. Modular - as users’
conditions decline, there
is often a need for

Riding high: the ‘Victor’
wheelchair is designed to
be fully height-adjustable.
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VICTOR VICTORIOUS

The Victor prototype is in development.

On return from Afghanistan, he had
customised a Segway by putting a seat on
it, in order to be at the same height as his
wife and friends - but soon found he didn’t
have the core strength to hold himself up,
and also discovered that it wasn’t legal on
roads and footpaths in the UK.

LIFE-CHANGING

modifications, resulting in a new device
being required. A modular system will
allow the customisation to be applied as
required on the existing device.
Eaglesham is originally from Northern
Ireland and served in Afghanistan as part
of Taunton-based 40 Commando. He
caught the Q Fever illness on his last day
of a six-month deployment. The bacterial
infection leads to physical debilitation
which, in his case, means he has been so
weakened that he cannot lift a coffee cup
or play with his children and is confined to
a wheelchair.

That led him to designing the elevating
wheelchair. It is still in the development
stage and the launch was aimed at
helping to raise the £600,000 needed to
build two fully working prototypes through
Crowdcube, a shares-based fundraising
platform.
“In October 2010, Helmand Provence,
Afghanistan, my life changed forever,” he
explains. “Since then I’ve struggled with
the why’s and what’s, as to the nature
of ‘why me?’ As my illness got worse, I
began to find the reason: that I was given
an opportunity not only to change my
life path, but also the lives of possibly
millions of disabled people the world over.
“With the support I’ve had, it became
vital to find like-minded people who had
the foresight of giving disabled people
the ability to live in an able-bodied
environment, rather than constantly
trying to adapt or structurally change
everything.”
Eaglesham met various businessmen,
including Brian Meaden, the father of TV
show Dragons’ Den’s Deborah
Meaden, at a private charitable

function and the two immediately struck
up a rapport.
Meaden senior helped to introduce
Eaglesham to engineers from his own
Alma Mater, the University of Sheffield.
The team at the Advanced Manufacturing
Research Centre re-invented the
wheelchair, designing it not only to rise up
to ‘social height’, but also to mount kerbs
and small steps, and turn on the spot. It
will reduce the need for costly adaptations
to kitchens and bathrooms and will help
countless lives.

HEIGHTENED INDEPENDENCE
“To take a disabled person back to a
social height, to aid social interaction,
but also increase independence, has
been key,” says Eaglesham. “The whole
team have worked endlessly to produce
what we now call VICTOR, to enable not
only myself, but those in varying degrees
of circumstances to conquering horizons
that we’ve previously avoided at all costs.
I’m excited for my future using Victor, but
more excited about the possibilities that it
will give others.”
At the same time, he has also
been pursuing other goals, including
representing Ireland in the Paralympics
Games in Rio in Air Rifle Shooting.
For more information, visit
www.victormobility.com

TIME FOR A BETTER WAY
The ‘Victor’ wheelchair prototype was unveiled
during a launch at the Imperial War Museum
(IWM) in London, attended by serving and
ex-servicemen and women, along with several
wheelchair users, many taking the opportunity
to try out the wheelchair for the first time.
There are around 127,000 people in
the UK that, as a result of neuromuscular
disorders, are in need of a mobility device.
This increases by 634,000 in the US and
1.46m in Europe to 14.35m globally. Yet
the models that are on the market today are
mostly regarded as impractical, unappealing
and impact the user’s sense of self-worth.
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Despite the lack of innovation,
quality and practicality, estimates
suggest that there are more than
300,000 of these devices on the
UK roads and that there are over
80,000 sold in a single year.
The market was valued at
US$ 8bn in 2015 and is projected
to expand at a CAGR of 7.2% from
2016 to 2024 to reach a total of
US$ 15bn in 2024.

Pictured right: Phil Eaglesham
with wife Julie - and ÔVictorÕ.
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OIL & GAS

A subsea umbilical clamp was
required by FMC as part of the
equipment spread to securely
‘hold back’ a compressible control
umbilical cable deployed to
operate subsea hardware.

the

Pushing past

boundaries
T

he offshore oil and gas industry,
even in times of low prices and
abundant supply, is driven by the
almost relentless search for new
fields to replace those coming towards
the end of their natural productive lives.
Often this forces exploration in ever more
challenging environments and places huge
demands on the boundaries of technology.
And these challenges are no
better exemplified than in the design
and construction of subsea flowline
infrastructure in very deep waters,
where operators strive for ways to
shorten project lead times to reduce
both development costs and the time
to ‘first oil’, which is critical in terms of
project cash flows. This has demanded
innovation in both technology and working
methodology – necessitating close working
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As offshore oil and gas reserves become ever more
difﬁcult and costly to recover, the demand for
innovative technology has never been greater
partnerships with clients and the supply
chain alike.

SUBSEA CHALLENGES
Joe Orrell, managing director at RED
Engineering, is only too aware of the
challenges in subsea infrastructure design
and the role that fast track engineering
solutions can play in overcoming these.
“Deepwater flowline infrastructure takes
many different forms and configurations,
but a universal demand is for methods
to retain position relative to vessels,
wellheads and other subsea structures.
Such methods must allow for tidal range,

subsea currents, inherent buoyancy and
variable weight,” he states.
Critical in securing a solution is the
method of holding or clamping equipment
in place. “The demands this places
on existing technology and design
methodology – and the resulting solutions
– is illustrated by the TAPB piggyback
clamp system, designed to allow the
development of the pioneering Laggan
Tormore project off the Shetland Islands
by Subsea 7,” says Orrell.
“During the installation and operation
of pipelines, a secondary line is
sometimes introduced, attached to
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Main image: preparing to
engage the umbilical clamp
for deployment in 3,000m of
seawater.
Inset: The TABP piggyback clamp
system for Subsea7.

approximately 17,500 individual clamps.
In operational terms, pipe lay speeds of
over 1,100 m/hr were achieved – more
than five times faster than the traditional
banding method, adds Orrell. “The
economic benefits of this technology
approach are clear: as a pipe-lay vessel
can cost in excess of $300,000 a day,
so the increase in lay speed generated a
savings of several million dollars. Three
patent applications were subsequently
lodged by Subsea 7 to protect this
innovative technology.”

MULTIPLE PAYBACK

the main pipeline using a piggyback
system, to provide adequate support.
The Laggan Tormore project required the
simultaneous installation and long-term
subsea deployment of 140km of a primary
eight-inch diameter pipe with a secondary
two-inch pipe attached or ‘piggybacked’ on
top of it.”
This involved RED Engineering
developing a new, semi-automated clamp
and installation system in less than
12 months. This increased installation
rates from 200m/hr to 1200m/hr, while
generating savings of several million
dollars due to tumbling installation times.

ELIMINATING DANGERS
The existing method of attaching a
piggyback line to a primary pipeline
was via rubber blocks and steel bands,
manually installed by a team of offshore
technicians. It also required six operators
and was potentially dangerous, with
incidents being recorded where operators
caught clothing or fingers in the tightened
steel bands. This was both an unreliable
and hazardous method. It was clear to
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Subsea 7 that it was not feasible to
install a 140km piggyback line using this
technology.
“The solution to the challenge was a
phased development programme built
around three fully integrated elements,”
explains Orrell. “The creation of a new
piggyback clamp arrangement required
extensive research, development and
testing to ensure a clamp that was robust
enough to be installed without cracking;
would provide a secure fastening;
and would survive long-term subsea
immersion.”
The second stage called for the
development and manufacture of a firstof-its-kind machine capable of fixing the
blocks to the pipelines while they were
in motion before completion of the final
stage. This involved engineering support
for the installation, commissioning and
operation of the equipment on the Seven
Oceans pipelay vessel, which is capable
of rigid and flexible pipelay in water
depths up to 3,000m. The installation of
the 140 km pipelines was completed in
February 2013, with the deployment of

Another area to benefit from the latest
in fast-track design and engineering
innovation is around the economic, safe
and efficient servicing and maintenance
of subsea oil wells in deep water. “When
FMC was developing its new vessel-based
well intervention system, a requirement
was identified for a subsea umbilical
clamp as part of the equipment spread
to securely ‘hold back’ a compressible
control umbilical cable deployed to
operate subsea hardware.
“The key component of a subsea
well intervention system is a complex
‘stack’ deployed from a support vessel
and docked with a subsea wellhead, and
usually operated via a control umbilical.
Following a review of the proposed
operations, analysis revealed that a
subsea hold-back clamp was required to
support the umbilical from the vessel,
while completing intervention operations
over an extended period.”

CLAMP CHAMP
This threw up a particularly challenging
requirement, as the umbilical cable was
compressible and, because it comprised
a series of cables and hoses (electrical,
fibre optic and hydraulic), couldn’t be
squeezed excessively when clamping to
avoid internal damage.
In addition, because the umbilical
cable was grease-filled, it might have
leaked on compression, immediately
reducing the external friction properties
of the cable. In short, the challenge was
to design and engineer a clamp system
that could generate a holdback force
of up to 26t, while gently gripping a
fragile, compressible and greasy 61mm
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diameter cable. “A clamp solution,
featuring an innovative arrangement of
spring-applied pads to give a consistent
squeeze pressure over a 3m length
without resorting to a more complex
electrohydraulic system, was designed
and commissioned in less than seven
months,” reports Orrell. “Key to the
success here was prior knowledge of
the friction properties of subsea cables,
and the ability to quickly test and validate
a potential solution.
“Without the umbilical hold-back clamp,
it would not be possible to complete
vessel-based riser-less well intervention
operations in deeper water, as the steel
armoured umbilical cable used to control
the subsea equipment would be at risk
of failure. The alternative would be to use
a much more expensive offshore drilling
rig with a riser-based intervention system.
The clamp has therefore enabled FMC to
offer deep-water well intervention services
at a more attractive rate, giving them a
competitive advantage in this field and
cutting the cost of subsea oil and gas
production.”
Full-scale qualification testing is another
critical challenge in subsea infrastructure
design and fast track engineering
solutions. This can be exemplified in
another RED Engineering project to design
tether clamps for the installation in the
Gulf of Mexico, the world’s deepest
offshore oil and gas development to date.
The requirement for the tether clamp
was driven by the need to securely
fasten a fragile and compressible control
umbilical to the seabed in over 2,900m of
water for the lifetime of the development.
Several difficult challenges had to be
overcome, if success was to be achieved,
according to Orrell. Also, in parallel to
the design effort, a test programme,
which required the development, design
and operation of a bespoke test rig, was
completed to model and assess the exact
behaviour and friction properties of the
installed umbilical cable.
“The development of a suitable
clamping mechanism had to cater
for the fact that the umbilical cable
changes diameter during installation
and a compliant clamp mechanism had
to ensure application of a consistent
clamping force, allowing correct retention

www.ied.org.uk

of the cable during installation and at full
operating depth,” he further explains. “A
tension mechanism using 24 x 1.8m long
titanium bars was developed to apply a
spring tension to the pads that gripped the
cable. This ensured cable retention as it
shrank under hydrostatic pressure during
deployment to full water depth. Titanium
rods were selected for the compliance
mechanism, as they are corrosionresistant, lightweight and have the correct
elasticity properties. This also had to be
verified by testing during the development
of the clamp, as this was a first-ofkind application.” Given the prolonged
deployment of the clamp, an additional
system was developed to allow the
titanium rods to be re-tensioned subsea by
a ROV (remotely operated vehicle), if it was
observed that the grip on the cable was
declining over time.

PERFORMANCE TESTING
To test the performance of the clamp
ahead of delivery to Subsea 7 (the
subsea installation contractor), a specially
designed test rig at RED Engineering’s
test facility in the North East of England
allowed the clamps to be fitted to a cable
sample before it was pulled with a force
of 126t over a 24-hour period to check for
any slip.

The TAPB piggyback clamp system.

“The project timescale allowed only
20 weeks to engineer, build and test the
two-clamp systems, which has now been
installed,” says Orrell. “Once operational,
a peak production of 50,000 barrel of oil
equivalent (BOE) per day for first phase
of development was estimated. Without
these clamps, it would not have been
possible to access a recoverable reserve
of approximately 250 million BOE.
There’s no doubt that as oil and gas
reserves become more difficult and costly
to recover, the demands for innovative
technology will continue to grow, providing
opportunities for companies like RED
Engineering, which have grown up on
the back of innovation and engineering
excellence, to show their capabilities.
Investment in new technologies and
engineering talent, alongside experience
gained working around the world for
international operators, will undoubtedly
continue to secure a strong position and
reputation for oil and gas service expertise
and knowledge in the times ahead.

QUEENÕS AWARD HONOUR
RED Engineering has received a Queen’s Award
for Enterprise in Innovation from the Duchess of
Northumberland in a presentation at its North-East
headquarters. The award is one of the highest
honours that can be bestowed on a UK-based
company, and is given annually to those who have realised outstanding
success and achievement.
Shown above with the Duchess are, from left, RED Engineering directors Joe Orrell, Richard Kent
and Toby Bailey, with the commemorative bowl she presented to the company.
A high-tech clamp designed for the world’s deepest underwater oil well was among the work
singled out in the award’s citation – see main story – showcasing the speed and originality that the
company brings to meeting the needs of customers.
In presenting the commemorative crystal bowl to the trio, the Duchess commented: “The RED
team is clearly doing a great job, working on some very complex projects. Achieving the Queen’s
Award will be a real boost for them at a regional and national level, and their hard work and
dedication will no doubt be an inspiration to other businesses.”
The firm, which counts TechnipFMC, GE Oil & Gas and Subsea 7 among its clients, is seeing
strong demand as it continues to develop its presence in renewables and nuclear decommissioning,
alongside other new sectors.
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Institution News
Harold Spicer Ð obituary
Harold Reginald Spicer was President of the Institution from 1992 to
1994. He was the last of the Presidents elected from within the IED
Membership, his successor taking on the role of Chairman, with the
President role changing to be a figurehead, chosen from outside the
organisation.
Harold joined the IED as an Associate Member in 1962 whilst
assistant lecturer at Bristol Technical College. He became a full
Member in 1973 whilst a lecturer at Bristol Polytechnic and upgraded
to Fellow in the 1980s.
Harold joined the IED Council in May 1973, having gained CEng
registration and becoming a Registered Engineering Designer,
specialising in Engineering Design Education in the meantime.
Harold was a very active member of the IED, contributing to the
Education and Training Committee (of which he was Chair for eight
years), writing articles for the journal, conducting course accreditations
and interviews for fellow members.
Harold was also key in organising the SEED conferences in the
early 1980s (Sharing Experience in Engineering Design) and creating
links between the IED and SEED to encourage greater collaboration –
links which still persist to this day, in the guise of the annual E&PDE
conference.
Harold received the Founders award in 1994, in recognition of his
contributions to the development of the IED over the previous 21 years,
but, having taken early retirement from the Polytechnic in the early
1990s, Harold became a design and education consultant working for
NCVQ and BTEC and continued to be active on Council until 2000.
Harold resigned his membership of the IED in September 2003,
feeling it was time to pass the mantle to the newer generation of
members. His contributions to the development of the Institution over
a 30-year period will always be remembered, and the thoughts of the
Council and staff of the IED are with Jean and his children.

Elections & Registrations
Registration as Chartered Engineer
Vince Fisher
Hertfordshire
Dr Ramesh Marasini
Hampshire
Dr Jaylina Rana
Kent
Registration as Chartered
Environmentalist
Dr Daniel Thomas
Bridgend
Registration as CAD Manager
Christopher Conroy
North Ayrshire
Election to Member
James Allison
Dr Hau Hing Chau
Christopher Conroy
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London
Leeds
North Ayrshire

Benjamin Freeman
Eamon Gilson
Daniel Isler
Hugette Kouessi
Paul Lighterness
Jason Mak
Timothy Smart
Ross Symonds
James Todd
Andrew Wolfenden
Election to Student:
Brunel University
Vasily Parshin

East Sussex
Edinburgh
Merseyside
Canada
Essex
West Midlands
Bristol
Suffolk
Hertfordshire
Surrey

London

Election to Student:
University of Derby
Tobias Abram
Berkshire
Pavel Bohac
Derbyshire
Joseph Buckley
Norfolk
Lucy Clarke
Derbyshire
Matthew Clegg
Derbyshire
Amy Clowes
Staffordshire
Luke Davenport
Derbyshire
Ezekiel Gbadeyan
Derbyshire
Jacob Hayward
Derbyshire
Bradley Hunter
Staffordshire
Mason Hunter
Staffordshire
Emma Kelly
Somerset
Shane Lale
Nottinghamshire
Olga Merkulova
Derbyshire

Macauley Metcalfe
Dominic Moore
Fred Njunga
Damian Oksientowicz
Jack Perkins
Charlie Petrou
George Poole
Anna Rogalska
Samuel Sudell
Louis Wall
Peter Watson
Dominique Wilkinson
Election to Student:
Durham University
Andrew Aitchison

Staffordshire
Leicestershire
Warwickshire
Derbyshire
Derbyshire
Derbyshire
Oxfordshire
Surrey
Greater London
Derbyshire
Derbyshire
South Yorkshire

Durham

www.ied.org.uk

Institution News
Election to Student:
University of Keele
Kassim Ahmed Ahmed Al-Muflehi
Newcastle-under-Lyme
Kevin Armando Mishali Bandeira
Nottinghamshire
James Franklin
Staffordshire
Nathan Paul Wright
Staffordshire
Election to Student:
Oxford University
Lee Besley

Oxfordshire

Election to Student:
UTC Oxfordshire
William Miles

Oxfordshire

Election to Student:
University of Malta
Karl Xuereb

Malta

Election to Student:
University of Sussex
Isabel Abrams
Valeria Arnaoutou
Lilia Basla
Alixia Savary de Beauregard
Ameenha Begum
Sam Burke
Peter Bustin
Berke Candar
Zoe Carr
Leilah Clarke
Sam Costa
Alasdair Craik
Lucy Creamer
Tom Crindle
Jordan Dotting
Abigail Devey
Sean Durham
Izabela Duszenko
Tabitha Earl

Berkshire
East Sussex
London
France
Hampshire
London
Hampshire
Brighton
Brighton
Sussex
Enfield
East Sussex
East Sussex
Sussex
Middlesex
Sussex
Surrey
West Sussex
East Sussex

Stephan Gasparian
Kieren Ghuman
Jade Gidney
Volodymyr Goral
Isabel Gurschke
Gemma Hill
Abigail Hope
Lauren Horner
Xiao Jia
Faye Jones
Hannah Jordan
Abi Kelvie
Daniel Lang
Lauren Heywood-Law
Ernest Lee
Ellis Leahy
Samuel Low
Takudzwa Makamure
Nicola Masters
Mohammod Mashud
Sid McCann

Sussex
Buckinghamshire
East Sussex
East Sussex
Brighton
Brighton
Somerset
East Sussex
East Sussex
East Sussex
East Sussex
East Sussex
Sussex
Herefordshire
London
East Sussex
Brighton
Brighton
Herefordshire
Cambridgeshire
East Sussex

Maria Mihai
Lorna Munden
Samson Mwita
Syrus Nicholas
Dylan Patel
Anant Parmar
James Peel
Esim Pirhan
Sofia Naughton-Rumbo
Lauren Sampayo
Zack Sawyerr
Vinicius Schmidt
Ramnik Tatla
Willoughby Wilding-Taylor
Arseny Tkachenko
Matt Thompson
Jake Thompson
Matthew Tuck
George Wyeth

East Sussex
Sussex
Hampshire
Brighton
Surrey
East Sussex
Antrim
East Sussex
East Sussex
Sussex
Brighton
London
Brighton
East Sussex
East Sussex
East Sussex
East Sussex
East Sussex
Surrey

WHAT’S HAPPENING
£35 million lift-off
The £35 million Aerospace Integration Research
Centre (AIRC), which has pledged to change the
way the world thinks about flight, has been officially
opened at Cranfield University.
Funded by Airbus, Rolls-Royce and Cranfield
University, following an award from the Higher
Education Funding Council for England (HEFCE),
the centre will be a flagship facility for boosting
aerospace research capabilities in the UK,
cementing the university’s reputation as the leading
aerospace research institution in Europe.
Researchers from both the university and
business partners, including Airbus and RollsRoyce, will work under one roof. The centre will
be researching ways of integrating advanced
technologies to reduce the time from academic
innovation to industrial application.
To enable this, the AIRC is equipped with the latest cutting-edge
aerospace research technology, including air traffic management
(ATM) and unmanned aerial vehicle (UAV) laboratories; flight
simulators; a virtual wind tunnel; a FANUC robot in the intelligent
automation centre; and a 1500 sq m open space work area, currently
housing a full-size wing from an Airbus plane.
Trevor Higgs, head of landing gear and UK senior site
representative, Airbus, commented: “We at Airbus see the AIRC as a
key part of the growing research ecosystem the aerospace industry has
in the UK, and will help us foster closer relationships with research
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partners and to accelerate and deliver on our research strategy for the
Wing of Tomorrow, to make sure our products remain the best
in the world.”
Henner Wapenhans, director of technology strategy, Rolls-Royce,
added: “We are delighted to be a lead partner with Airbus in the
Aerospace Integration Research Centre, which will also strengthen
the existing strategic partnership between Rolls-Royce and Cranfield
University. This new centre will help develop the next generation of
highly skilled engineers, and will play an important role in developing
the innovative technologies needed to enhance performance, improve
efficiency and reduce emissions of future aircraft.”
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WHATÕS HAPPENING

Racing to the top in materials analysis

AdobeStock

With an extensive research and development capability, Wallwork
works with race engineers and their related sub-contractors on specific
product innovation – enhanced by an impressive materials analysis
laboratory with a newly launched mechanical testing capability.
Heat treatment capabilities cover many materials and techniques,
including case hardening, vacuum treatments, solution and ageing
of titanium. Surface enhancement technologies, for example, play
a major role in reducing friction, increasing wear resistance and
prolonging the life of highly stressed engine and gear components.
“These include PVD coatings along with low friction Carbon thin
films, such as WCC-H and DLC, and a recently developed duplex
process called Nitron 100 for Titanium alloys and stainless steels,”
states Wallwork, which also provides dry lubricating films with both
Molybdenum Disulphate and Xylan.
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Nitriding is used on motorsport wear parts to create fatigue
resistance. A high level of precision enables a high hardness to
be achieved, without compromising the base metal properties.
Camshafts, piston rings, valves and other metal-to-metal contact
components all benefit.
Meanwhile, vacuum brazing capacity is expanding from the
company’s Cambridge site to Birmingham and Manchester. This
method of joining dissimilar metals allows motor sport engineers
to form complex-shaped profiles and create new parts with great
endurance capabilities.
The group includes the not-for-profit employer-led skills experts
Semta, which serves the engineering and advanced manufacturing
sector, industry awarding body EAL, Semta Apprenticeship Service
and Semta International.

Massive shortfall in engineer
career seekers prompts action

Star young engineers
win academy awards

It is estimated that British companies will be
20,000 engineers and technicians short each
year and that the country will need 1.8 million
more engineers by 2025.
Veolia has recognised the vital role
apprenticeships play by hosting its third
consecutive National Apprentice of the Year
Awards ceremony at the House of Commons.
With approximately 300 apprentices across
the business, the company has sought to
demonstrate its commitment to its apprentices,
as it believes they play a vital role in closing the national skills gap, while helping
to attract new talent.
The latest figures show more people are on apprenticeships than ever before,
meaning they are being paid to study on the job and complete their studies with
both employment experience and earnings behind them. This uptake is considered
vital in tackling skills shortages and helping businesses secure their pipeline of
talent; however, to achieve this, the UK needs to double the number of trained
engineers annually. Yet, with less than half of the industry talent available in the
market, Veolia believes it is important to grow the UK’s talent pool by providing
industry-focused apprenticeships, including mechanical engineering, that enable
people to gain technical skills while earning.

Five young engineers who have made a major impact in
their respective fields early in their careers have each
received a prestigious award. All are winners of the
Engineers Trust Young Engineer of the Year competition.
Awarded by the Royal Academy of Engineering, with
support from the Worshipful Company of Engineers, five
prizes of £3,000 are presented to early career engineers
whose achievements are recognised as outstanding.
Chris Shaw was prominent among the winners. He
graduated from the University of Bath in Mechanical
Engineering. He was awarded the university’s David
Embleton Innovation Bursary Award for an outstanding
Final Year Project with commercialisation potential. He
used this to start a company, B3D Technology, developing
his project into a 3D joystick that makes drones more
intuitive to fly. To fund his company, he also worked as
a freelance design engineer on start-up projects.
Shaw also led the technical development for a project
at the Watershed in Bristol, where he undertook all the
electronics and firmware R&D for a prototype electronic
game called ‘Fabulous Beasts’ that won the Best
Technology award at indie games festival Indicade
in 2015.
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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

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

Why become a member of the IED?

to 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
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 Kim at the IED on 01373 822801 or send an email to:
kim@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

