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VIEW FROM
THE CHAIR

S

o, as you will no doubt have noticed, Pete Lomas has agreed to be our
new President* – most famous as co-founder of Raspberry Pi, the
organisation that has been hugely successful in outreach and education
to help more people access computing and digital making. This is great
news for the IED, but also for engineering design in general. Of course,
Raspberry Pi is not the only organisation engaged in promoting engineering
design and, more widely, STEM. As part of my outreach work with schools local
to the university I work at, it has recently become apparent to me just how many
organisations and initiatives there are. Here, for example, are some used
(successfully, I might add) by just one academy (The Bourne Academy) alone:
Greenpower; trip to local aerospace company; Royal Airforce Education Road
Show (with BAE Systems); Rotary Technology Tournament; talk by Professor
Winston; Arkwright Scholarships; Skirting
Science by Soroptimist International; and after
school clubs, such as code (often supported by
Raspberry Pi) and technology. Wow… the effort!
This is without: TeenTech (our very own
outgoing President Maggie Philbin’s initiative);
Tomorrow’s Engineers and Big Bang Fair, both
organised by EngineeringUK; Made Here Now;
Countless organisations are engaged in promoting
a variety of options offered by Women’s
engineering design and, more widely, STEM, says Tania
Humphries-Smith. But there is so much more we can all do Engineering Society; Engineering Talent
Programme run by Royal Academy of
Engineering; Routes into STEM run by EDT – and this is without outreach
programmes that are often run by individual universities (such as the one I
wrote about in my Nov-Dec 2017 column).
What unites them? They all have very similar agendas, such as this from
Greenpower, “whose objective is to inspire more young people to become
engineers by presenting the engineering industry as an interesting and relevant
career choice”. The controversial Uff Report of November 2016** pointed out
the problems. “Many schools and teachers report that they are overloaded with
STEM initiatives, with too much going on in an unfocused way.” (p31 para 66)
And: “it is apparent that the current range of activities aimed at promoting
STEM subjects with 14-16 year-olds is not succeeding in achieving meaningful
improvement on the disappointing statistics for numbers taking up science
and maths at A level and following this up in further education…and that there
may be more successful ways of bringing out and developing that enthusiasm.”
(p31 para 64)
Do you know what has happened, in light of Uff? Thought not…and therein lies
the problem – it is all our problem and we can’t leave it to ‘them’.

Reaching out to
make a difference

*http://www.institution-engineering-designers.org.uk/Article/News/announcement-new-president-for-iedfrom-july-2018 –
** https://www.raeng.org.uk/news/news-releases/2017/march/uff-review-of-engineeringprofession-published

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

Solar Sailing

In whichever way this may develop, ‘solar sailing’ looks like it will be an important part
of our future in space, says Colin Ledsome CEng FIED

Images: stockadobe.com
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round the time this is published,
LightSail 2 is due for launch,
funded by the non-proﬁt
Planetary Society. Several
other solar sail projects are
making progress and the
information from these
early versions should
enable the technology
to become more
common in the future.
The principle is
simple. A large area of
thin reﬂective material,
usually Mylar, is deployed
by a small spacecraft and the
pressure of the light from the Sun
is enough to provide an acceleration for a
long period. By setting the sail at an angle
to the Sun, a side force can be generated
to steer the craft. However, the forces
generated by sunlight are very low, in the
order of 0.5 Newtons per hectare of sail at
the distance of the Earth from the Sun. A
proof-of-concept mission to Venus by the
Japanese IKAROS ﬂew in 2010. NASA plans
a launch of the NEA Scout in 2019 to a
near-Earth asteroid.
The idea has been around for decades,
with early proposals in the 1980s. It was
planned to stage a Lunar race, with several
craft launched on the same vehicle. Their
large sails would have been visible from the
ground around the world. The prize would
go to the ﬁrst to reach Lunar orbit.
The race would have taken more than
a year, with the craft initially passing from
west to east, then slowing to a stop in the
sky as they reached geostationary orbit,
before slowly moving east to west as they
approached Lunar distance. (Betting shops
would have made a fortune!)
While in some ways this resembles
sailing on the sea, one misconception is
that a solar sail can tack towards the light.
(It featured in an episode of Star Trek –
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DS9!) This only works at sea because a
boat has a keel in the water, and it is the
combination of wind and water pressure at
different angles that allows a boat to tack
partially into the wind. With no
water to dip a keel in, a solar
sail craft cannot tack.
To gain orbital
altitude, a solar sail
craft can accelerate
while moving
away from the
Sun, but must
turn sideways
when moving
towards it in orbit
to avoid decelerating
again. To lower the orbit,
the opposite applies.
Closer to the Sun, the
pressures are higher,
so missions to Venus
and Mercury are
good candidates
for solar sailing.
Beyond the
asteroid belt,
the pressure

available from the Sun is negligible.
Large sails can also be sources of
solar power, reducing the need for
batteries.
Even so, the sails, and the craft
itself, must be very light for the
technology to be effective. The
increased use of lightweight
Cube-Sats (100 mm cubes)
has brought solar sails to the
fore for slow manoeuvring and
raising orbital height.
In the future, it has been
proposed that high-power
lasers in orbit could be
used to propel sail craft
to more distant parts of
the Solar System or even
to the speeds needed
for interstellar missions
(perhaps 1/10 light
speed). One advantage
could be to use the sail
to slow the craft, when it
reached its destination,
without carrying extra
fuel.
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Broad engineering

skills needed

NOW!
STEM Ambassadors play a vital role in promoting the study
of science, technology, engineering and mathematics, and
STEM-related careers. As part of our celebration of the Year
of Engineering, we focus on one dedicated, long-serving
Ambassador, Graham Jeffery CEng FIED

I

t has long been recognised, not
least in the columns of Engineering
Designer, that there is a growing
skills shortage in the UK, particularly
in those career paths related to the study
of science, technology, engineering and
maths, the STEM subjects.
During the course of last year, Tania
Humphries-Smith CEng MIED, Chair
of the IED, highlighted the problem in
her ‘Views from the Chair’ column and,
in the January/February issue of this
magazine, she applauded the fact that
the Government had designated 2018 as

the Year of Engineering. Long before the
current Government initiative, however,
there existed numerous STEM-related
initiatives and activities. A key feature
of these was the recruitment, training
and deployment of STEM Ambassadors,
of which there are now more than thirty
thousand. They are all volunteers who
go into schools and support events,
promoting the study of STEM subjects
and STEM-related careers. They offer
their time and enthusiasm to help bring
STEM subjects to life and demonstrate
their value in career terms (you can
register to become an Ambassador
at https://www.stem.org.uk/stemambassadors).
Beyond those younger STEM
Ambassadors, who are currently
working in industry, there are also
numerous Ambassadors who, in
an active retirement, are no less
involved. They have consciously
decided that they wish to contribute
by drawing on a career lifetime of
experience. There must be several
of these who figure among the
membership of the Institution of

Graham Jeffery, encouraging would-be future
engineers at a BLOODHOUND model rocket
car event.
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Engineering Designers – and one such
individual is Graham Jeffery. His interest
in promoting the profession dates back
to the latter part of his career in engine
design at Rolls-Royce, Bristol, when
he became involved in the training of
graduate engineers. He also became
actively involved in the Engineering
Education Scheme, which required the
specification of real engineering problems
for teams of year 12 students.
In setting practical problems for the
teams, he found himself in agreement
with what had been said by a Professor of
Mechanical Engineering at a conference
in 2001. The professor bemoaned the
fact that, in what he characterised as
the ‘Nintendo Culture’, too few of his
undergraduates had real ‘hands on’
experience of even simple mechanical
things. The computer had supplanted the
‘Meccano’ set and, in the virtual world of
gaming, the laws of physics and the limits
of human physiology were all too often
transgressed.
With retirement in prospect, Jeffery
resolved to continue in his active
promotion of engineering as a profession,
and of engineering design in particular.
Accordingly, he had become actively
involved with the IED as a member
of the Membership Committee, and
as an interviewer and assessor for
professional registration. He had also
joined the Editorial Committee of
Engineering Designer. It was in 2008,
when he attended a presentation on
the Bloodhound Supersonic Car, that
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For the car’s assault on the world land speed record in 2019 and 2020, around half
the thrust for BLOODHOUND SSC will be provided by an EJ200 jet engine, two of which
power the Eurofighter Typhoon, left. The extra thrust will be provided by a rocket engine.

Background image: Jumpeestudio /stockadobe.com

Right: Graham Jeffery’s wind tunnel has been
constructed from offcuts of plywood, with
inset ‘Perspex’ windows and lighting.

Jeffery’s interest in the project was
aroused. He had been responsible for the
preliminary design studies that evolved
into the EJ200 jet engine, which was
being proposed to power the car. Highspeed trials will take place in South Africa
later this year, using the EJ200. A rocket
engine will be added to provide extra
thrust for attempts on the world land
speed record in 2019 and 2020.
In 2009, Jeffery responded to
an appeal for volunteers to become
Bloodhound Ambassadors. He was totally
supportive of the prime objective of the
project: to inspire the next generation of
students and to create a national surge in
the study of STEM subjects, with the car
contributing the ‘wow’ factor.
As a result, he attended a training and
induction day, during which the attendees
were challenged to identify a project that
they could develop for use in their work as
STEM Ambassadors. With his continuing
belief that young engineers still needed
‘hands-on’ practical experience in this era
of virtual reality, Jeffery decided that he
would like to build his own wind tunnel
for use by students. He soon realised,
though, that ambition and reality do not
always coincide.
His original thought was to construct
a laboratory-size wind tunnel, which
could quickly be dismantled into subassemblies. However, he thought again
when he saw a small low-speed wind
tunnel being demonstrated at an event in
the spring of 2010. This used smoke for
visualisation of the airflow around various
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models and it was readily portable. As a
result, he decided that construction of
a similar device was a more achievable
goal, but where was he to find the time?
In addition to his work with the IED, he
was regularly involved with Bloodhound
at events around the country and with
other STEM Ambassador activities,
including his compressed air and waterpowered rocket workshops. Although he
was already quite busy in retirement with
such commitments, he trained as a crew
member and, in 2014, took part in the
Brisbane to Qingdao leg of the Clipper
Round the World yacht race.

been put aside, due to professional
and family commitments. It was finally
completed and tested in the autumn of
2017.
Some experimentation was needed,
using computer cooling fans, in order to
produce a consistent laminar flow through
the 150mm square cross section of the
tunnel. Eventually, good results were
achieved, with a fine smoke trail providing
effective flow visualisation. The smoke
generator was adapted from a small
device used in model railway locomotives.
1:24 scale models were initially used
to demonstrate the qualitative differences
in flow around them. The differences
revealed by the smoke in the flow over an
Aston Martin, as compared to that over a
Land Rover Defender, were quite striking.
Nevertheless, it was always intended that
students should be able to experiment by
forming their own shapes.
Having completed and demonstrated
this labour of love, Jeffery is now planning
to make some minor improvements.
Meanwhile, his ambition to build a
larger device remains undiminished. He
has had a 450mm diameter industrial
extractor fan in storage for some
time and is hoping for more years of
active retirement, and more years of
engineering, in order to complete the
wind tunnel that he first envisaged.

AMBASSADOR OF THE YEAR
Jeffery’s contribution as an Ambassador
was recognised in 2016, when he was
named as regional STEM Ambassador
of the Year for the Bristol area,
specifically for his activities with
Bloodhound. He has regularly assisted
during open days at the Bloodhound
Technical Centre at Avonmouth, where
the car can be closely inspected by
visitors. He has particularly enjoyed
supporting the model rocket car
events that the project organises
for young participants during school
holidays.
With his enthusiasm reinvigorated
by the award, he resolved to resume
work on his wind tunnel, started six
years previously, which had often

David Acsota Allely / Alamy Stock Photo
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YEAR OF ENGINEERING

A view into the air intake of an EJ200 jet engine.
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Gantry connected to the 1960s M6
viaduct through Birmingham.

SIGN
of the TIMES

Once, the structural design of a gantry might have taken several days. Now that has been cut to
a matter of hours, with real-term capital continuing to fall

R

amboll has been involved in the
design of gantries supporting
signs and signals for the UK
road network for more than
40 years, and has developed a productand process-based design system that, it
claims, is unique to the civil engineering
industry. “The system efficiently blends
the advantages of both a product and
a bespoke design approach to provide
fast and efficient structures with a range
of standard components,” says Simon
Benfield CTPD CEng CEnv FIED, head of
Bridges UK for Ramboll, former Chair of

Marketing illustration of new MS4
variable message signal gantry.
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the IED and serving Council member.
“By adopting this approach, Ramboll has
been able to reduce both design and
construction costs and programmes, so
that the structural design can take hours,
rather than days, and real-term capital
costs remain low.”
The designs developed by Ramboll
employ a variety of structural
configurations, using predominately highstrength carbon steel. The choices for
structural configurations have developed
over many years, and recognise that a
blend of structural efficiency, cost and
buildability are key to a successful design.
The majority of the structures adopt
Warren (or ‘V’ truss), Pratt (or ‘N’ truss)
or Vierendeel (‘ladder’ truss) truss forms,
often in combination to achieve this
blend. To ensure compliance with design
standards and codes, all designs are
independently verified using alternative
software and methodologies.
The development of the different
designs is driven by an awareness
of upcoming developments in traffic

monitoring and management, and a
close link to those within client bodies
responsible for the instigation of future
strategy. They also take account of
the evolution of both material and
manufacturing technologies to provide
the most effective solutions.

RATIONALISATION
The design system utilises a series of
design families, addressing different
structural forms and sign/signal
requirements. These families are then
further subdivided to address particular
requirements around span and loading.
Alongside the structural families,
there is a variety of standard mounting
arrangements catering for the various
types of signs and signals required.
Both the design and construction of the
individual gantry then follows a similar
process to that used in modern car
production, with the gantry moving down
the production line, with the required
standard ‘optional extras’ being added
at the appropriate time to produce the
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GANTRY DESIGN

Gantry erection on
the M6/M62 Croft
Interchange.

finished bespoke gantry required. Analysis
software STRAP, Excel and Advance
Steel, an Autodesk application, have been
integrated with a programming language
called C# (C sharp) to produce a suite
of bespoke design tools that generate
the required gantry models. The process
of creating models, as well as exporting
them for the client, has been significantly
streamlined, while also maintaining a
consistent and assured output.
The actual process begins when
the application is launched and the
user enters the unique gantry location
characteristics, such as the gantry family
reference, span and leg heights.

CODING STRINGS
Previously captured design intelligence is
stored as parameters in an SQL database
that the application reads and matches
to the individual gantry generating the
3D frame model. All structural members
are collected in coding strings that are
saved as custom dictionaries for later
automation of modifications.
The equipment and signage required
on a gantry is unique and the most
complex element of gantry model creation.
Comprising ladders, access platforms,
signs, lights, cameras, control gear and
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much more, the equipment required is
exclusive to the gantry family and running
lanes. This information is entered by
a user through a custom form giving
unlimited flexibility to capture any potential
scenario. The equipment placement
application harvests the gantry frame
from the custom dictionary, in order to
place and adjust equipment at the correct
locations and to the correct sizes.
Both applications search for the custom
dictionaries in files and populate the user
forms with the parameters, if they exist,
allowing the gantry models to be easily
edited.
A single highway project may comprise
100-plus gantries and will therefore have
100-plus individual models. Custom
utilities have been developed for the
automated creation of the Highways
England required asset data and for the
batch creation of Navisworks files, placing
the Advance Steel models and relocating
them to the project grid. Navisworks is the
industry standard software for integrating
model and asset information from
different software platforms into a single
interrogatable federated model.

FUTURE-PROOFING
THE LIVING SYSTEM
The design models are then used to
generate a set of conventional 2D general
arrangement and details drawings to
assist with the approval and construction
processes. The whole process is backed
up with a continuous dialogue and
feedback procedure with the various
stakeholders: client bodies, main scheme
designers and contractors, fabricators and
maintainers, so that lessons learnt from

current schemes and innovation can be
incorporated on a rolling basis to create
a living system that then evolves to
address the current and emerging client
requirements.
This approach to the design of
structures has subsequently been adopted
on a range of other structure types,
including culverts and steel/concrete
composite bridges. Ramboll has taken the
principles, knowledge and lessons learnt
to widen its industry application.
“Through the use of the automated
and product-based approaches, we have
maintained design and modelling costs at
the same levels since the late 1990s,”
points out Benfield. “A gantry design cost
£2,000 then and it still costs £2,000!”
The use of the automated systems,
along with the close relationship with
the manufacturers, has led to similar
savings, in real-term costs. “The real-time
cost to Highways England of a new fullyfunctioning gantry has halved in 45 years,”
he concludes, “while the function has
increased exponentially.”

RAMBOLL MISSION
Ramboll was founded in Denmark in 1945,
with a significant presence in Northern Europe,
India, the Middle East and the US. With more
than 13,000 staff in 300 offices across 35
countries, it emphasises local experience,
combined with a global knowledge base, while
its aim has always been “to produce inspiring
and exacting solutions that make a genuine
difference to customers, end users and society
as a whole”.

Gantries on the approach to the new
Queensferry Crossing.
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Closing the Gap Between

Designing and

Andrew Watts FICE FIED FIET FRSA RIBA, CEO of international building engineers Newtecnic,
discusses the construction industry’s move towards robotics and mass-customisation that brings
designers and makers together for positive disruption within and beyond the industry

D

igitalisation, robotics and
automation have produced
significant quality and
productivity benefits in
manufacturing over several decades. In
construction however, while digitalisation
has very successfully automated design,
the disconnect between designing
and making is ripe for an industrial
revolution. And while innovative product
manufacturers use technology to
move from mass-production to masscustomisation, the construction industry
is only just picking up on DfMA (Design for
Manufacture and Assembly) for repetitive
mass production of standardised
components. This use of what can be
considered an outmoded idea seems
to be a retrograde step, because the
opportunity now exists for construction to
deploy the latest technology and thereby
take the lead in manufacturing.

10

LOCAL SKILLS AND MATERIALS
Rather than design components and
have them made in remote factories to
be delivered and then assembled onsite, Newtecnic facilitates the use of
Construction Labs where local skilled
craftspeople, using locally sourced
materials, deploy very advanced
production machinery in temporary
factories. These small, but efficient,
manufacturing cells are dedicated to
producing mass-customised components.
And as robots become more advanced,
they will interact with Construction Labs,
generating, moving and installing both new
and replacement building parts.
Large-scale projects that Newtecnic
is currently partnering on have been
specifically developed to facilitate the use
of robots and automation. For example,
the King Abdullah Financial District (KAFD)
Metro Hub in Riyadh, Saudi Arabia, was

conceived by Newtecnic for maintenance
by robots and future on-site component
production very much in mind. We are
currently overseeing construction of the
building envelope and, in this role, we
examine and approve the work of several
contractors, ensuring the project is
completed efficiently and accurately.
Our remit also ensures that all building
components and fabrications are quality
assured before they are brought to site.
This detailed and long-term overview
allows us to future-proof the building by
design engineering for different types
of current and envisaged developments
of robots, drones, 3D printing and
additive manufacturing, for decades of
maintenance to come.

WORK STATION
KAFD Metro Hub’s 200-metre footprint is
located in an increasingly busy, densely
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ROBOTICSG

Making
At Newtecnic’s London office, design and
engineering solutions are developed to solve and
simplify complex construction and structural issues.
Development and use of 3D digital-twin simulations
facilitate making and operating buildings, and their
interconnected machines and systems.

It’s the year 2038 and, inside the Newtecnic Construction Lab, additive
manufacture is used to make replacement façade panels for the King
Abdullah Financial District (KAFD) Metro Hub in Riyadh, Saudi Arabia. Each
component fits perfectly, because it is developed from data collected using
Lidar scans from the as-built structure. (Image credit: Newtecnic)
occupied and prestige urban area.
Because it is at the heart of a citywide
transport system comprising six new
metro lines, 85 stations and more than
100 miles of track, future maintenance
of, and changes to, the structure that
necessitate interruption to rail services
is very undesirable. Since the building’s
envelope is wide and low, crane access
after completion will prove inconvenient,
disruptive and expensive. Also, because
the building is a centrepiece of the city
and has been designed for a life of at
least 60 years, the issues of automated
cleaning, maintaining and updating the
building over this period have been central
considerations since the project’s outset.
The Metro Hub’s envelope comprises
a modular cassette system that uses
adjustable steel ‘spider’ fixings to support
high-performance concrete panels over
a waterproof membrane. The system
has been engineered to make it suitable
for future robot access, movement and
operation. This means robots referencing
the building’s 3D cloud hosted digital-twin,
in conjunction with GPS, can calculate
routes and locations on the building
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façade. While robots will literally do the
heavy lifting, replacing and carrying away
damaged components, airborne drones
can be used for inspection and cleaning.
This provides significantly better and safer
close-up access – with high resolution
images – than is available using cradles,
because it allows rapid and detailed
inspection from the comfort of an office,
rather than an exposed, frightening and
potentially hazardous top-slung cradle.
The KAFD Metro Hub has been
designed so that inspection, monitoring
and precise measurement of normally
concealed areas behind panels and
within the completed building’s fabric
are executed by small flying Lidar (Light
detection and ranging, a surveying method
that measures distance to a target by
illuminating the target with pulsed laser
light and measuring the reflected pulses
with a sensor) and camera-equipped
drones and robots. High-resolution building
and system performance data collected
this way can be shared with, and coupled
to, on-site Construction Labs equipped
with 3D printers that fabricate components
that perfectly fit the structure. Other
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tips for effective
digitalisation and
robot deployment

1 Use automation to close the disconnect
between design and manufacturing
1 Embrace mass-customisation for innovative
and better made structures
1 Deploy on-site Construction Labs for
local manufacture
1 Engineer buildings for the future of cobotics
1 Create digital twins of buildings as living
user manuals
1 Use fewer cranes during construction and
maintenance by deploying robots to do the
heavy lifting in hazardous conditions
1 Buildings inspection by drones is safer
and more accurate – with no cradles
required
1 Use Lidar (Light detection and ranging)
equipped drones to check as-built
condition against the digital twin
1 Reduce waste by manufacturing and
delivering components to order
1 Calculate weight to better understand
environmental impacts and true operating
costs.
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(Image credit: Newtecnic)

ROBOTICS

Depicted in 2038, construction workers and cobots work together, maintaining the façade of
The King Abdullah Financial District (KAFD) Metro Hub in Riyadh, Saudi Arabia. Flying Lidar
equipped drones inspect the structure feeding data to the building’s cloud-hosted digital twin.
projects around the world that the
company is engineering are planned to
deploy Construction Labs from the earliest
stages of construction. In this way,
mid-20th century methods and devices
of mass-production are being replaced
by new automated, very flexible, highly
controllable and adaptable sets of tools,
efficiently operated at a local level.

ECONOMIC BOOST
This way of working is a boost to the
economy of the country or region where
the building stands. It reduces imports,
generates local employment and up-skilling,
and cuts the environmental and financial
costs of transportation. Also, rather than
building a single-purpose Design for
Manufacture and Assembly factory, which
requires years of operation to turn a profit,
small flexible manufacturing assets are
easy to scale through the building lifecycle.
This means that the right equipment is
always available to match current needs.
The environmental implications of this
change in construction methodology are
significant to both the industry and society,
as waste from constructing and maintaining
buildings starts to become a thing of the

About Newtecnic
Newtecnic is an international leader in
the engineering design of complex highly
ambitious construction projects and advanced
building envelope systems. The company is
an engineering design house that undertakes
the engineering design of building structures,
facades and MEP (Mechanical Electrical
and Plumbing) installations in partnership
with international developers, architects
and contractors. The company is owned,
directed and managed by long-established
highly qualified and experienced engineers
and architects. For further information, go to:
http://www.newtecnic.com
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past. The European Commission estimates
that 25-30% of all waste in Europe is
generated from construction. Similar figures
are echoed around the world. The waste is
heavy, dirty and expensive to remove – and
often not recycled.
The introduction of digital technology
makes construction as efficient as any
advanced manufacturing process where
precise component quantities are made
to order. Because these have assured
quality and exacting specifications – based
on the as-built construction – they are
guaranteed to match the structure and
have predictable performance over a predetermined lifecycle. Additional value is
produced, because, as in a modern masscustomisation car factory, every part is
accounted for and there is no waste.
Deploying modular and cassette façade
design methodology means buildings can
easily be modified to take advantage of
new technologies as they arise. In coming
years, high-performance concrete and steel
components will have evolved to become
stronger, lighter and more durable. New
building materials will also be developed
and faster 3D printers working on- or offsite will make optimised components to
be fitted by new types of robots. Many
building owners and operators will, by
these means, simply adapt, refresh and
renew buildings throughout their lives to
suit contemporary needs.

LIGHTWEIGHTS RULE
When promoting the lightweight Dymaxion
house in the 1920s, Buckminster Fuller
used to ask prospective buyers: “How
much does your house weigh?” The same
question should now be asked about
every building, because each extra kilo
requires more energy and resources to
manufacture, transport and assemble,
as well as to heat, cool, clean and
maintain after construction. Immediate
and substantial long-term saving can be

made when weight is reduced. Therefore,
precise weight calculations are made
for all Newtecnic projects, so that true
and consequential extended costs can
be accurately calculated. It is important
to calculate weight when components
are being repurposed or recycled and it
means that machines with the capability to
handle components can be more precisely
optimised when their designers know
exactly how much these will have to lift.

MODEL FOR THE FUTURE
Like a constantly updated digital user
manual, all the information required to
construct and operate buildings, and
their interconnected machines and
systems, can exist within the building’s
3D digital-twin simulation model. This is
available on the cloud for investigation,
examination and testing at any time from
the earliest design stage. Concepts for
robots and drones are included, together
with manufacturing, construction, and
disassembly instructions and methods.
The merging and blending of these
advances indicates that construction
is on the cusp of a revolution and I am
proud that Newtecnic is in the vanguard
of a technological movement that solves
many of the cost, environmental, energy,
logistics and waste problems that the
industry faces.
Applying first principles, appropriate
technology – and thinking of buildings not
just as a kit of parts, but as systems that
can change, develop and adapt over time
– their useful life can be extended, while
staying relevant for future generations.
This can happen when good ideas and
engaged upskilled people combine
with exciting technologies to make
the construction industry more agile,
environmentally positive and economically
sustainable, while producing aptly
impressive buildings that enhance our
cities and society.
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MAN ON A MISSION

Pete Lomas HonFIED, cocreator of hugely successful
Raspberry Pi computers, is
soon to take on a vital role
within the IED

Meet our

P

ete Lomas HonFIED, co-founder
and Trustee of the Raspberry Pi
Foundation, a UK-based charity
that aims to put the power of
computing and digital making into the
hands of people all over the world, will
be the IED’s next President.
The foundation provides the low-cost
Raspberry Pi computers that people use to
create, learn and have fun. It encourages
young people to acquire computing and
digital making skills through compelling
learning resources and a thriving network
of volunteer led clubs, competitions and
events, regularly reaching over 200,000
children worldwide. This is coupled with
training and support for educators and
parents alike.
In the weeks leading up to release of the
first Raspberry Pi computer, over 30,000
eager potential users had downloaded
the operating system software. Today,

worldwide sales stand at over 19 million
units and the profits used to pursue the
educational mission.
On accepting the invitation to the role
of IED President, Lomas said: “I’m hugely
honoured to be asked to be the next
President of the IED. I have been fortunate
with my work at Raspberry Pi to be able
to focus on encouraging children to ‘leave
the screen behind’, and become involved
with physical design and construction,
whilst developing an understanding of how
electronics and computers can be used
effectively in their digital maker projects.
Watching the transition of young digital
consumers to creators and designers is
a satisfying and humbling experience.”
Creative success in the modern world
demands the skills of an integrated
engineering team, with knowledge of
structural materials through to User
Interface design, working together to
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next president
develop innovative solutions in fields as
diverse as architecture, transportation,
consumer goods and power generation.
Today, electronics and computation
permeate almost every aspect of the
physical and social environment, and have
become a key element of many of these
innovative projects.
All of this is clearly an inspiration to
Lomas, who adds: “I look forward to
helping the IED promote its mission over
the coming years and especially in this
‘Year of Engineering’, where it is critical
that we expose the wealth of exciting
career opportunities that exist within
design and engineering as a whole. Our
young digital makers of today have the
potential to become the innovators,
engineers and product designers of
tomorrow. They just need our support –
their ideas will inspire them and they will
achieve their dreams.”

3M Academy programme launch

Pete Lomas, left, with 3M’s global
innovation leader Ben Watson.
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Pete Lomas was the headline speaker at an event launching the Global Technical Learning Academy’s 2018
programme that offers members of the 3M technical community 47 learning opportunities in 23 different
subject areas.
As well as talking about the creation of the credit card-sized computer that has travelled into space
(during Tim Peake’s Principia mission on the International Space Station), he hosted an open inspiration
event where he showcased some of the latest Raspberry Pi applications and chatted to 3Mers.
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It’s go, go

Cy-Go!
Could a new city bike, which has been designed by an IED
award-winning 21-year-old and aimed at reducing the risk
of health problems associated with inadequately ﬁtted cycle
frames, be the wheel deal?

T

he Cy-Go bike, created by
industrial design graduate
Re’em Haneman MIED, was born
out of intensive research and
meticulous design, with one clear goal in
mind: to take the ‘pain’ out of cycling. Not
pain as in boredom, for he’s a keen cyclist
himself, commuting to work and previously
biking daily from Highgate in North London
to London South Bank University: but the
literal pain induced by bad posture when
someone’s embarked on two wheels.
“I have always been a big fan of cycling
and the way we convert our energy into
that ‘fuel’ which runs the bicycle,” he
says. “But I always wondered if and how
it affects our bodies, especially the parts
[back, knees and groin] that seem to be
under a lot of pressure. I have noticed
that, if I change very small elements,
such as the backpack size or position, or
if I cycle using another bike, I can feel it
straight away, especially through pain in
my lower back and knees.”
So, he started to carry out
tests and question people
about their cycling,
and the type of
bikes they used, in
order to become familiar
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with what he calls the science of ‘bike fit’.
His research unearthed worrying statistics
about how cycling can affect our bodies
and especially fertility (both male and
female). “At this stage, I had to focus on
one issue that I wanted to solve, since, if
I were to provide a comprehensive
solution, I would probably need to study
the entire body anatomy. I went out on
the street and started to interview cyclists
to find out which area of the body was
most affected during their journeys. I also
interviewed a cyclist physiotherapist, who
has real expertise in this area.

ADJUSTABLE FRAME
“It took me a long time to discover this
vital element about cycling – how posture
affects pain outcome – which made me
realise how most daily commuters are
barely aware of that, if at all!” Haneman’s
investigations prompted him
to try to design an

adjustable frame, with the focus on the
seat angle and distance from both the
bottom bracket and the handle bar. “It
also become clear that the groin area can
be protected by using the right saddle and
the upper back by using an adjustable
stem. My focus therefore had to be on
knee and lower back problems.”
He began looking into the geometry
of the bike frame and how to make it
adjustable, while still keeping it strong
and rigid. Materials considered were steel
aluminium and polymers. “Eventually, I
decided to go with aluminium for a few
reasons: availability of material, weight
and manufacturing facilities. I have done
a great deal of finite stress analysis
simulations to test and evaluate any
concept or materials. In fact, the goal
was that the final concept would meet
the British Standard for city bikes, which
means passing five tests relating to impact
force and fatigue cycle loads simulations.
From various alloys, I settled on 6082,
which is commonly used for bike frames,
because of its properties.”
But what was his target market?
“Initially, people who commute to work in
the city, but a significant insight from the
interview with the physiotherapist was that
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IED AWARD WINNER

aiming to capture the older cyclist market
(55+) might be something that hadn’t been
done before – and there was a need for
this amongst that age group. Young bodies
adapt to new positions more readily and
those cyclists don’t tend to experience
pain, in most cases. However, older bodies
are more sensitive and inclined to suffer
aches and pains. As a result, many in that
category just stop cycling, which really is
a shame, as it’s widely acknowledged as
a highly beneficial activity.”

IED AWARD WINNER
For 21-year-old Haneman, who was recently
the recipient of the IED’s ‘Best Final Year
Project’ award, the problem lies with
standard bicycle frame sizing. “This tends
to assign widely ranging anthropometric
groups to binary size categories that are
never really ideal for any one individual.
Unfortunately, frequent use of a poorly
fitting frame, such as in city commuting,
can result in knee and lower back problems
over time.”
Enter the Cy-Go frame system. This, he
says, enables continuous size adjustment
to provide a more accurate body fit than is
possible through the established system
of ‘off-the-shelf’ frame sizes. “Minute
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adjustments can be made by the user
daily, with no requirement for specialist
knowledge or tools, to find the ‘perfect
fit’ cycle frame size that matches their
precise needs. This helps to prevent
potential lower body injuries. The frame
adjustment system also enables simple
conversion between road bike and lady
bike configurations, a significant benefit for
riders with restricted limb mobility.”
So, how did he bring the new frame
into being? “The first stage
was to cut the frame tubes and
dropouts to the right sizes. Also,
each individual section was machined on
the lathe, milling and sanding machines.
Head tube, bottom bracket and
cross bar were machined to
hold the headset, bottom
bracket and bearings.
Then a special jig was
built to hold the frame
in position when
welding it. The jig
base was made of
MDF, with laser cut
pieces to keep the
correct distances
and spaces.” The
frame was tack

welded and welded inside the jig; the
headset was then assembled and a carbon
fibre fork fitted. A fixed aluminium stem
was used for prototype purposes, although
eventually an adjustable stem must be part
of the bike, he adds. A second jig was then
built to align the bottom bracket, front fork
and rear axle before welding the rear stays.
Once the components of the mechanism
were ready, these were assembled with
the brackets and
mounted on the frame.
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has successfully passed the pedal spindle
and vertical force tests, but initially failed
the horizontal force test,” he reveals.
“Results indicated some issues, especially
around the link between the rear stays
and the rotation mechanism. To cope with
this problem, the profile’s cross-section of
the seat stays was modified and the wall
thickness of the seat post increased.”
The final rotating mechanism contains
two 3D printed cogs (polycarbonate)
that sit inside two CNC machined
aluminium parts. The entire assembly
of the mechanism was analysed, using
torsional force of more than 5000N in one
simulation, and horizontal and vertical
static loads in others. The development
of the frame, especially the adjustable
parts, has been strongly affected by these
analyses, carried out during the design
when the shape can still change and
evolve. Modifications have been added
and mechanism improved.

THE MAN BEHIND THE BIKE

DESIGNS ON THE FUTURE
Re’em Haneman, 21, grew up in Israel. In
2013, he moved to London to improve his
languages skills, as well as to begin academic
studies, which recently saw him graduate with
a BSc (1st class) in Engineering Product Design
from London South Bank University.
During Haneman’s first and second year
at university, he participated in various design
competitions, and won first prize in the ‘SAPA
– Design in Aluminium’ competition, while his

FINITE ELEMENT ANALYSIS
Now came the critical bit. As part of
the design process of an adjustable
bike frame, and according to the British
standards for ‘safety requirements for
bicycle’, stress analysis simulations were
needed. The British standard (BS EN ISO
4210-6:2015) determines five frame
test methods. Loads and distances vary
between bicycle types. The first two tests
are to examine the effects of impact
forces, while the other three involve fatigue
analyses. Cy-Go falls under the ‘City and
trekking bike’ category and therefore load
values, as well as heights and distances,
are different from other bicycle categories,
such as ‘Mountain bike’ and ‘Racing bike’.
Nastran in CAD was used to perform
finite element analysis (FEA). “Extended
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ideas for garden furniture were displayed at the
National Exhibition Centre Birmingham at the
Advanced Engineering Show 2015.
His philosophy is to combine aesthetics and
functionality to improve the quality of people’s
lives. He sees human creativity, using natural
resources, as the key in the quest for perfection.
Haneman is especially interested in vehicle
and transportation design, furniture – and, of
course, in bikes.

mesh and contact settings, as well as
diverse simulation types, make this a
highly suitable tool for stress analysis
simulations,” explains Haneman.
“Falling mass test involves an impact
force equal to 1500N on the front wheel
axis from the front, whereas, in the falling
frame test, an equivalent 5000N impact
force is being applied on the frame from
above. In both tests, the permanent
displacement was significantly lower than
the allowed figure and the safety factor
were kept above 1.”
The fatigue analysis was slightly more
complex. The BS determines that the frame
must pass three tests with different loads
above 100,000 load cycles. In all tests,
the frame must have no visible cracks or
fractures. “The suggested frame design

The bike has already drawn its admirers
since the wraps were taken off. It was
exhibited at an open exhibition that takes
place at the university and also presented
at the New Designers 2017 (ND17) at the
Islington Design Centre – a show in which
a selection of students from most of the
design courses at UK universities present
their major projects. As Haneman forges
ahead with his goal of seeing his design
succeed, he hasn’t forgotten where it all
started for him and those who helped the
then budding engineer along his way.
“I am really indebted to London South
Bank University and especially Barney
Townsend [IEng MIED], who was my
supervisor and supported me throughout
the project, as well as Robin Jones,
the head of the university’s mechanical
engineering and design division, who gave
me so much support and guidance with
the design process.”
He has a patent pending application
on the frame, although the Cy-Go still
needs some modifications. “As far as
marketing the product, I have yet to pursue
that avenue, although my intention is to
interest a bicycle manufacturer or company
with the concept and take things from
there. Whatever transpires, engineering
design is now my future.”
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YEAR OF ENGINEERING

Time for
transformative

thinking
In what has been designated the ‘Year of Engineering’, the
Royal Academy of Engineering is calling for culture change
to improve inclusion for all engineers

T

he Royal Academy of
Engineering is spearheading a
campaign to see professionwide culture change and regular
benchmarking of progress, to create
a truly inclusive culture within the UK
engineering profession. The initiative
follows the publication of a survey of
workplace cultures, which shows that
inclusion benefits all engineers, but
there are some discrepancies between
experiences of inclusiveness at work.
According to the survey, hailed as
the first to measure workplace culture in
engineering, UK engineers are described
by their own peers as good at problemsolving, safety-conscious, proud, loyal,
team-oriented and flexible. However,
many engineers describe their culture as
friendly, but impersonal, with a strong
attachment to tradition and offering
too little support in relation to career
development.
Over 7,000 UK engineers responded
to the survey. Results published in a
report titled ‘Creating cultures where all
engineers thrive’ show that some 77%
of those surveyed like their job “most
or all of the time”, while 82% would
recommend engineering as a great career
choice to family and friends. Only 3% of
respondents are planning to leave the
profession permanently (for reasons
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Allan Cook, vice president
of the Royal Academy of
Engineering.

other than retirement) in the next 12
months. Those who took part in the
survey saw the benefits of working in an
inclusive profession, with 80% of those
questioned saying that feeling included at
work increased their motivation and 68%
commenting that it increased their overall
performance.
All very encouraging in 2018, which
has been designated the ‘Year of
Engineering’ – a government-led national
campaign to increase awareness and
understanding amongst young people
aged 7-16, their parents and their
teachers as to what it is engineers
actually do.
However, the survey also found that
gender and ethnicity make a significant
difference to how engineers perceive
the culture of their profession. Being in
a minority in engineering gives women
and black and minority ethnic (BAME)
engineers a consistently different
perspective on its culture. Male (82%)
engineers were significantly more likely
than their female (43%) colleagues to
say their gender is irrelevant to how
they are perceived at work. BAME

(Black, Asian and Minority Ethnic – 85%)
engineers were more likely than their
white colleagues (58%) to report that
assumptions are made about them,
based on their ethnicity or nationality.
BAME (72%) and female engineers
(80%) also feel less able to be open
about their lives outside work than white
(85%) and male (85%) engineers. BAME
(72%) and female (72%) engineers
are also less likely to speak up on
inappropriate behaviour than their white
(83%) and male (84%) colleagues.
Allan Cook, vice president of the Royal
Academy of Engineering, comments:
“We can take many positives from this
extensive survey. UK engineers are highly
focused on delivering the best solutions
to challenges which exist in their
demanding jobs, and this problem-solving
expertise can be applied to improving
diversity and inclusion. Engineers
recognise the benefits of working in an
inclusive environment and acknowledge
that we need to work harder to drive
change. The Academy’s Diversity and
Inclusion programme has been set up do
exactly this task.”
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IED CEO Libby
Meyrick: thanks to our
volunteers, the IED has
a louder voice than our
size of organisation
would normally have.

– where volunteers from PEIs attend
Committee meetings of another PEI, to
offer guidance, support and share best
practice.
Engineering UK is what used to be
the promotional arm of the Engineering
Council. Now a separate entity, EngUK
collects registration fees, passing a
proportion onto the Engineering Council
for the purpose of maintaining the
register. The remainder is used to fulfil
the purpose of promotion of engineering,
with the main focus being encouragement
of the next generation of UK engineers.
EngUK runs the ‘Big Bang’ fair and
‘Big Bang Near Me’ events, works with
employers and schools across the UK
to ensure that every school child has

Inside the IED
It’s a question that many members of the IED may ask
themselves from time to time: “What does the Institution do for
me?” A great deal it turns out, as CEO Libby Meyrick reveals

A

side from the personal benefits
of membership of the IED, such
as: professional registration,
networking opportunities,
events, professional development
guidance and mentoring, the IED works
with the wider community (in engineering,
design and beyond), to represent you
and other members – with parliament,
government bodies, legislators, licensors
and other interested parties.
A network of dedicated volunteers,
plus staff members, work on a wide
range of boards, committees and working
groups on your behalf. This article will
outline a few of those roles and explain
how the IED’s contribution helps promote
the professions of engineering design and
product design, advise on standards in
education and production, and represent
the views, standards and professionalism
of all of our members across the design
community.
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The Engineering Council is the body
which regulates the professional of
engineering within the UK. It holds the
Charter from the Privy Council, which
it then licenses out to the various
Professional Engineering Institutions
(PEIs) to award on its behalf – hence the
IED and 34 other PEIs offer CEng, IEng
and EngTech registrations to our suitably
qualified and experienced members.
Much like the PEIs ourselves, the
Engineering Council is run on a day-today basis by paid staff, but the work of
the Council in the form of setting and
monitoring standards for registration
is carried out by volunteers, who
are members of PEIs and registered
engineers. Members of the IED
volunteer in this way and represent the
Institution as members of the Council’s
governing Board, member of the Quality
Assurance and Registration Standards
Committees and as EC Liaison Officers

a worthwhile, impactful experience of
engineering as a career and also runs
the ‘Tomorrow’s Engineers’ network of
events, learning resources and support.
I, as CEO, represent the IED and
smaller PEIs on the Board of Engineering
UK and also the Programme Board of
Tomorrow’s Engineers.
The British Standards Institution is a
body well known to IED members, setting
the standards we all use in our everyday
work. Those standards are constantly
being revised and reworked to make
them fit for purpose in the modern day,
and to ensure that new technologies,
legislations and thought processes can
be encompassed. There are at least five
members of the IED working with the BSi
at any one time, contributing to standards
– such as BS8887, BS7000, ISO4210,
BS888, ISO129 and ISO1101– to make
sure that the design practitioner’s voice
is heard.
The Materials and Design Exchange
(MaDE) is a group of professional
bodies, consultants and universities
who have come together to attempt
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INSIDE THE IED

Photo: Charles Coates/Williams.

to improve communication between
materials scientists and engineers, with
a view to finding practical uses for new
materials and encouraging designers to
explore the application of innovative new
technologies. MaDE organise events,
lectures and company visits, old seminars
and have a library of materials for viewing.
I represent the IED on this body and we
encourage all of our members to get
involved. Go to https://made.partners to
find out more.
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Professional Engineering Committee
is a group made up of the CEOs of the
biggest 12 PEIs in the UK, the Engineering
Council, Engineering UK and Royal
Academy of Engineering. The smaller
PEIs are represented by two CEOs, one of
whom is also PEI rep on the Engineering
UK Board – hence I have the role for the
time being. The PEC was formed as a onestop shop for the engineering community
to come together to discuss the big
issues of the day, respond to government
enquiries and consultations.
The recent and current work of the
PEC includes responses to the Uff Review
of Engineering, government consultation
on Brexit, the Industrial Strategy and
the Grenfell Enquiry. In addition to my
work on the PEC, an IED member who
has specialist knowledge of building
regulations also contributed to the
Grenfell Enquiry response.

Society for the Environment. As
part of our licence to award Chartered
Environmentalist (CEnv) status to our
suitably qualified members, we are
required to nominate one or two people
to sit on the Council of the Society as
Trustees. These positions are currently
taken by myself as CEO and a volunteer
member who is CEnv registered. The
Council meet to set standards for
professional registration, oversee the
activities of the Society and respond to
government on environmental issues. As
consideration for the environment is a key
aspect of design, it is imperative that the
IED is able to represent our members in
these discussions.
The Ofﬁce for Product Safety and
Standards. The OPSS is a recent
development from the government in
response to issues of product standards
and safety, such as fires caused by
faulty white goods. The main purpose
of the Office is to look at product recall
and communication with the public,
but the other aspect is to regulate the
innovation and design of products. As the
organisation in the UK that is granted a
Chartership for Product Designers, the IED
has been invited to join the panel for the
OPSS, with a view to contributing expert
opinion in this area.
As you can see, the IED is involved in
a wide variety of issues not central to our

main purpose of offering membership and
registration. However, we feel that wider
representation of our members across
the design community is essential, to
ensure that the voices of our members
are always heard, whether that be for
setting professional standards, developing
guidance or legislation, or responding to
calls for expert opinions.
The IED is a relatively small PEI, but
we are very well respected within the
engineering and design communities and,
as such, are regularly invited to contribute
to these wider initiatives. It is thanks to our
numerous volunteers that we are able to
respond positively to these invitations and
therefore have a louder voice than our size
of organisation would normally have.
Engineering and design are essential
to the success of ‘UK Plc’, and studying or
working in the fields can be exciting and
rewarding. At the IED, we see it as part of
our responsibility to ensure that the voices
of engineers and designers are heard, and
we are proud to represent you wherever
we can.
If you would like to find out more
about volunteering for the IED – as a
member of a Committee or an assessor
of applications, or perhaps to work with
universities in developing and accrediting
academic courses, or even contributing to
the editorial committee that oversees the
content of this journal, please do get in
touch. We would like to hear from you.

The IED engages closely with
many interested parties, including
Parliament, government bodies,
legislators and licensors.
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Those who understand motorsport know it is a highly
collaborative sport that takes place mainly away from the
circuit. Without underestimating the massive contribution
of the driver/rider on the day, it’s the design engineer that
initiates the win

Designs
on

racing success
B

ig performance gains in
motorsport are often attributed
to tyre technology, composites,
aerodynamics and the real-time
capture and processing of data from the
myriad of sensors on the race car. Under
the radar, there has also been a quieter
revolution taking place in the materials
and processes that are at the sharp end
– engine and transmission components.
To gain the best performance from
metal parts, subject to very high stress,
heat treatment experts can make a

valuable contribution to the design
process, asserts Ian Griffin, site director
of Wallwork Heat Treatment.
“These wear parts are expensive to
manufacture, relatively heavy, subject to
immense forces and generate unwanted
heat from friction. In F1, the pinnacle of
motorsport, starting grid place penalties
are currently given to drivers whose
teams exceed their allocation of three
power units during a championship
season. This could make the difference
between winning and losing a constructor

or driver championship,” he points out.
A UK Motorsport Industry Association
review in 2013 of the industry covering
just the Midlands and Oxfordshire
reported a cluster of 4,500 companies
with a combined turnover of £9 billion,
25% of which is spent on research and
development – exceeding aerospace.
“With 87% of products and services being
exported by these companies, it is clear
that UK motorsport design engineers lead
the world,” states Griffin.

STRIVING FOR THE BEST

With extensively equipped laboratory facilities staﬀed by experienced and skilled
metallurgists, Wallwork works closely with race teams and their component suppliers to
solve real-world problems.
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In addition to large multinational
teams, there is a legion of self-funded
competitors and small teams that share
the same common desire to get the most
from their equipment, within the design
constraints of their formula. “Restrictions
on design are usually seen as an inhibitor
of innovation. However, the complex rules
applied in motorsport are often the key
development drivers. Design engineers
are engaged in a continual quest to seek
and eke out additional performance from
every component, within the rules, and in
short time frames that any other industry
would see as just impossible to achieve.
“To make matters even more difficult
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Gears in Red Victor3, Europe’s fastest street-legal drag racer, were coated with Nitron MC and gear
retainers with titanium nitride. Prior to coating, the car achieved just two quarter-mile runs from a
gearbox, after which there was galling and welding of the planet gears. With the coated gears, the car
ran a remarkable 21 runs without a failure.

for the design engineers, performance is
not the only goal. Being the quickest car
on the grid is useless, if you fail to make
the chequered flag due to part failure.
Most importantly, lives are at stake –
any part failure can have catastrophic
consequences at race speeds.”
Many advances in wear part
performance and endurance have come
from improved metal heat treatment
processes, the development of lubricious
hard coatings and the ability to join
different metals with ever stronger
bonds through vacuum brazing. The
array of choices facing design engineers
is a challenge in itself. “On one level
they can design and manufacture a
new transmission gear and come to an
experienced company like Wallwork and
say, ‘Can you case harden this, so it has
better endurance properties?’ Easy for us,
and they will go away having happily met
their objective. However, without knowing
what is possible, they will have missed
opportunities to make the product lighter,
more wear resistant and reduce the
surface coefficient of friction.”
The real advantage a heat treatment
and hard coating specialist can offer the
design engineer is allowing them to tap
into a deep well of knowledge gained
from years of experience in solving similar
problems in related industries, such as
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aircraft manufacture, space vehicles, oil
and gas equipment, medical devices –
indeed almost all metal manufacturing. If,
at the design stage, the engineer starts a
conversation with the heat treater surface
engineer, such as “I’m trying to make/
improve/change .....” or “I need these
properties from a component ....”, the final
result will often surpass their expectation,
Griffin adds.

HEAT TREATMENTS
Material choice is the most critical thing.
The whole manufacturing process needs
to be taken into consideration, so that the
choice of material, applied heat treatment
and coating is harmonious with the
production process, including any thermal
joining technique. Coating a case-hardened
part, for instance, severely limits the choice
of starting material.
“Heat treating metal components
causes a degree of distortion. The
tolerances to which motorsport parts are
engineered are exacting and therefore
knowing how to minimise distortion,
whilst achieving the desired properties,
is essential, he points out. “Some
‘old-fashioned’ treatments, such as
austempering or martempering, will give
excellent distortion control; and with
austempering will give phenomenal fracture
toughness.

“Vacuum carburising, more correctly
low-pressure carburising, can give great
results for transmission parts and gears.
It eliminates the internal oxidation that
normal case hardening creates, leading
to reduced fatigue life. It gives accurate
control of case depth and excellent
uniformity, but, again, material choice is
crucial and sometimes other material/
treatments combinations may achieve
better results that are closer to achieving
the designer’s objective.”

HARD COATINGS
Wallwork has a handily located hard
coatings centre of excellence, based
in Cambridge. The research and
development laboratory works directly
with race engineers in top teams and
their sub-contract suppliers to develop
specific coatings for their needs. NDAs
prevent disclosure of the exact nature
of this work. Typical would be the
customisation of 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.
The aim is to reduce friction, increase
wear resistance, and improve the stress
capacity of engine and gear components.
“Another aspect in motorsport where
coatings have an important role is
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tooling,” says Griffin. “Like aerospace,
the use of composite materials for their
lightness, strength and ability to be
formed into complex shapes is a major
contributor to improved aerodynamics.
However, using high-speed cutting tools
without suitable coatings will generate too
much heat and, at best, snag and produce
a poor cut; at worst, the heat build-up at
the cutting point may cause the material
to delaminate.”

REACHING HIGH
There are also increasing effects of the
REACH regulations (www.hse.gov.uk/
reach/index.htm). “These are a driving
factor in the development of coatings
to replace many liquid-based plating
operations. For example, hard chromium
plating (HCP) has been used for wear
surfaces, tools and parts subject to harsh

conditions. The hazardous by-products
of HCP and consequences of not dealing
with them properly have been subject
to Hollywood movies. A much safer
alternative is a coating process such as
Nitron CA, which is twice as hard as HCP
and forms a good bond to the substrate.
Only solid, non-toxic and fully recyclable
source materials are used, along with
inert process gasses with no toxic waste
products.”
Nitron CA is applied by physical vapour
deposition (PVD) under vacuum conditions
at low process temperatures. “Within
an electrically charged environment,
the donor material is placed in a small
crucible inside the coating chamber and
bombarded with an electron beam to
create a plasma. Components are subject
to a negative electrical charge and rotate
through the plasma. Metal ions bond

TiN, CrN and DLC has been used
extensively on piston rings for several years.
These coating are effective when the piston is at top or
bottom dead centres where the piston velocity is zero
and the lubrication regime is no longer hydrodynamic.
The low dry friction coefficient of the coating system
helps to prevent the ring sticking in its groove.
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with added process gas, which is then
accelerated to the surface to create
an even film whose thickness can be
controlled to suit the application.
“A composite or multi-layer coating will
give excellent wear resistance, as well as
lubricity. Titanium alloys, for example, are
used frequently in motorsport, because of
their relative light weight; highly desirable
for any racing formulae. Diffusion layers
are first created to increase the loadbearing capability of the alloy, so that a
subsequent wear-resistant coating will
function, rather than be easily penetrated
or gouged off.”

VACUUM BRAZING
Joining is another problem for the design
engineer. Adhesives have become
very important particularly with the
improvement and greater take up of
composites. “Techniques such as vacuum
brazing can be used to join dissimilar
metals, metals and ceramics and metal
sheet to metal foam to enable metal to
composite joining with high strength and
dependability,” adds Griffin.
“It also lends itself to the joining of
very complex metal multi-component
structures, which are impossible to join
together in any other way.
“Vacuum brazing uses a braze metal
with a lower melt point that flows by
capillary action into the space between
the parts. The filler metal or alloy is
heated to a temperature above 750ºC and
up to 1200ºC and distributed between
two or more close fitting parts by capillary
action to form an exceptionally strong
sealed joint. This is a clean and flux-free
process that produces high strength
components with excellent dimensional
stability, free of voids or inclusions,
resistant to shock and vibration, and able
to withstand high pressures.”
Compared to traditional welding
techniques, it has several advantages,
he argues. “The base metal does not
melt, ensuring close tolerance assembly,
without the need for post finishing. It
heats the entire part uniformly, causing
less distortion. Lower temperature jointing
prevents discolouration and stress in the
completed component. The technique can
join miniaturised components or large
fabrications. These may be simple with
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few components or complex, perhaps
combining hundreds of components
in a single process. The parts to be
joined may be produced by a variety of
methods: cold stamping and forming,
casting, forging, extrusion, fabrication
or machining and could be made from
almost any metal, alloy or even ceramics.
Another advantage is that, by careful
design, heat treatment processes can be
carried out concurrently with the brazing
and so reduce distortion or risk
of compromising the joint strength.”

ÔBrakingÕ the mould

ADDITIVE MANUFACTURING
The technology around additively
manufactured parts is developing at
a phenomenal pace. The attraction
for design engineers in motorsport is
obvious. Rapid prototyping is one. Then
there is the ability to design and print
revised parts between races or specific
variations to optimise performance on
particular circuits.
“Currently, the poor surface finish
of additively manufactured metal
components causes multiple challenges.
Parts made by this process are often
complex, and therefore difficult and
expensive to smooth, using conventional
mechanical techniques or hand finishing.
This makes the process of removing
excess material time-consuming and
costly, undermining the economics of
additive manufacturing.”
Wallwork, with the University
of Manchester materials science
department and partners in France and
Italy, is pioneering answers through
research and development. The company
holds key patents on an electrolytic
plasma process that is able to remove
excess material on even the most
complex components effectively and
economically. “Energy use is relatively
low, there are no toxic by-products
and cycle times are far shorter than
existing methods, so the process will be
very attractive, both commercially and
environmentally,” he says.
“Race engineering development
moves at an extraordinarily fast pace,
driven by changing rules and styles of
racing – and let’s not forget motorcycles,
power boats or even cycling. All require
design engineers to reimagine parts to
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These titanium brake parts were manufactured by Sheffield students using an additive
process where metal powder is fused by electron beam melting (EBM) to create the complex
component shapes. Machining of the mating surfaces had been undertaken to overcome
the surface roughness that is typical of EBM. Simply applying a hard coating to this smooth
machined surface would be insufficient, since the titanium substrate alone is too soft and the
coating would fail, so a duplex coating, Nitron-O, was applied to prolong service life.
gain that important competitive edge; the
tenth of a second that equals the win.
To achieve this, questions need to be
asked at the design stage, Griffin states.
These may include:
● Which materials to choose?
● What is the maximum component size
that can be treated?
● Is a plasma or vacuum treatment going
to achieve better results than a classic or
traditional one?

● What is their process route and what
surface finish can I expect?
● Why choose this as a process rather
than low pressure carburising say?
“These questions and more are not
readily answered by the design engineer,
unless they have spent many years in a
commercial heat treatment shop. Better
part performance will be achieved by
involving the heat treater early in design
phase.”
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WHATÕS HAPPENING
Space Agency backs
ÔYear of EngineeringÕ campaign
food science to
plant biology and
from exercise to
programming computers
in space.
The agency is also
funding a programme of
interactive activities in science and
discovery centres across the UK, designed to
introduce young children and their families to the work of engineers
and scientists engaged on some of Britain’s most exciting space
missions, including the James Webb Space Telescope (the successor
to Hubble) and the ExoMars mission that will carry a UK-built rover to
Mars in 2019 (see Engineering Designer, March-April 2018).
You can support the Year of Engineering by highlighting
some of the many ways that individuals and organisations can
#inspireanengineer on social media – follow the hashtag on Twitter
to find out more.
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The UK Space Agency will be supporting the government’s ‘Year
of Engineering’ campaign by funding a series of education and
outreach projects designed to inspire interest in science, technology,
engineering and mathematics (STEM).
The seven new projects will receive £210,000 of funding. They
include Monitoring the Environment, Learning for Tomorrow (MELT)
which will allow students to understand and analyse key earth
observation data relating to the North and South Poles.
Another project will see the agency working with the Design and
Technology Association to develop a series of curriculum-based
resources that will use the design and technology curriculum as a
platform to motivate more young people to consider careers in the
space industry.
These projects build on the success of the education programme
supported by the agency that was linked to Tim Peake’s Principia
mission to the International Space Station. Over 1.6 million young
people in nearly 10,000 schools across the UK took part in one
or more of the projects, which covered a range of topics from

£14 million Advanced
Engineering building opens
The University of Brighton’s new £14 million Advanced
Engineering building was officially opened recently at an event
that celebrated the role of women in engineering.
The building supports both undergraduate and postgraduate
teaching and research, and houses the Advanced Engineering
Centre. The centre has acquired an international reputation for
producing innovative, future-facing research into complex engine
combustion processes and laser-based measurement techniques,
fundamental modelling and computational simulation.
More recently, it has also focused on the development of
a novel hybrid heat pipe system that could revolutionise the
way heat transfer is managed, in everything from satellites to
electric cars, and which is scheduled to be tested on board the
International Space Station.
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For the financial year 1 January 2017 to 31 December 2017

Minutes of the Annual General Meeting and
Extraordinary General Meeting
Held at 12.00 on Saturday 8 July 2017 at Royal
Institution of Great Britain, 21 Albermarle Street,
London, W1S 4BS.
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Present: M Barrett, S J Benfield, J Blay,
EurIng Dr L Buck, D T H Castle,
M K Chowdhree, E G Coombs,
EurIng Dr D J Cumberland, Dr C M C
Dowlen, D B Farrell, E Fosberry, J Haggerty,
K J E Heard, Dr T M B Humphries-Smith,
S Jaiswal, G J Jeffery, A T A Keegan,
EurIng C Ledsome, P Lomas, Dr D J B
Maffin, L C Martin-Bennett, N Phelps,
M Philbin, Sir D Pitcher, J D Poole,
M J Robins, M P Rothwell, N Shaw,
Dr G A L Tizzard, I Treacy, R A G Vowles,
J M Waterfall, A J Watts, R Yuen

report of the Institution’s financial
situation during the period.
Mr Keegan reported that 2016 was
an unusual accounting year, due to the
changes in subscription collections
in 2015 and the knock-on effect that
has had on cashflow and income.
Council have taken active measures to
mitigate the long-term impact of those
changes, with savings made in journal
publication costs, staffing costs and
other expenses. In addition, a number
of the Trustees made loans to the
IED to cover the temporary cashflow
shortfall, Mr Keegan offered thanks
on behalf of the Institution to the
individuals who were able to assist in
this manner.

Apologies were received from: P K
R Bateman, B S Bhatti, Professor G N
Blount, J C Burgess, I Callum, Sir J Dyson,
P D Eaton, A H Farhan, A R A Hussain,
Professor G E Kirk, G D Lewcock,
R V M Matrunola, Professor P A McKeown,
W J Olner, N Rowan, Dr C J Simcock,
C J Tarling, EurIng S P Vaitkevicius,
Dr B Watson, R G Whitby, G Wilkin, Dr K
Winning.

Mr Keegan also pointed out the
2016 accounts include a prior year
adjustment of £111k, due to the
change in the timetable of collection
of membership subscriptions. In
conclusion, 2016 has been a difficult
year, but plans are in place to
overcome the issues.

Chair of Meeting: Ms Maggie Philbin,
President.
The Annual General Meeting was convened
by the Secretary at 12.00, there being
present more than the number of corporate
members needed to form a quorum. Ms
Philbin welcomed all members and guests
present, especially Sir Desmond Pitcher,
Honorary Fellow and host for the day.
1.1 The Chair proposed that the Minutes
of the Annual General Meeting held
at 12.00 on Saturday 9 July 2016, as
published in the May/June 2017 issue
of Engineering Designer, be adopted.
This was carried.
1.2 The Chair proposed that the Minutes
of the Extraordinary General Meeting
held on Saturday 9 July 2016
immediately following the AGM, as
published in the May/June 2017 issue
of Engineering Designer, be adopted.
This was carried.
2
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The Chair proposed that the Income
and Expenditure Account and Balance
Sheet for the period 1 January 2016
to 31 December 2016 be accepted.
Prior to being put to a vote, Mr A T A
Keegan, Honorary Treasurer, gave a

Dr G A L Tizzard gave a report on the
work of the Education and Training
Committee, explaining that there are
three core matters addressed at each
ETC meeting, those being Individual
Case Procedures, accreditation of
education programmes and the E&PDE
conference.

The Income and Expenditure
Account and Balance Sheet for the
period were approved.

Dr Tizzard explained that the changes
in requirements for MIED mean
that courses are now accredited for
RProdDes rather than MIED, a change
which came into effect in the latter half
of 2016. The year saw a 50% rise in
the number of ICPs processed by the
Committee, with the new experiential
learning route also having an effect
on the work of ETC towards the end of
the year.

The Chair then referred those present
to the Annual Report and asked the
representatives of the Membership
and Education and Training
Committees to give verbal reports.

There were 10 course accreditation
visits carried out during 2016. Dr
Tizzard thanked the volunteer panel
members for their time in carrying out
those accreditations.

Mr S J Benfield gave a report on
behalf of EurIng S P Vaitkevicius
on the work of the Membership
Committee for the year, commenting
that 2015 was a steady year with 53
new members elected, including 24
who upgraded from student, graduate
or affiliate. Nineteen Engineering
Council registrations were processed
during the year, and five new CTPD
registrations completed.

Over 100 papers were presented to
the E&PDE16 educational conference,
with a similar number expected for the
2017 event to be held in Norway. Dr
Tizzard concluded by remarking that he
is stepping down after eight years as
Chair of the Committee, thanking the
members and Judith Grace for their
support and wishing Dr Philip Sewell
well as the new Chair of ETC.

There were no questions.

3

Sloan, the Membership Manager, who
administers the Committee, is retiring
at the end of the month after 19 years
service. Mr Benfield thanked Mrs
Sloan for her many years of work and
support and welcomed Mrs Kim Clarke
to the position. Mr Benfield concluded
by thanking the assessors, volunteers
and Committee members who
contribute towards the assessment
of applications for membership and
registration.

A CTPD information day was held in
October, with potential registrants
meeting with assessors to work
through their applications. Mr
Benfield commented that Susan

The Chair asked those present for any
questions on either report. There were
no questions.
The annual report for 2016 was
approved.
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The Chair proposed that Haines
Watts be appointed as the Institution’s
Independent Examiners for 2017.
Approved.

point assessor for higher and degree
apprenticeships – not only a source
of income but also a closer link to
potential new members.

5

The Secretary announced that Ms
Philbin is continuing into her second
year of second term as Honorary
President.

Dr Humphries-Smith concluded
with a farewell to Susan Sloan as
Membership Manager and welcome
to Kim Clarke, who has been working
alongside Sue to ensure a smooth
handover of the vital role.

5.1 The Secretary announced that
Dr Humphries-Smith has been elected
for a further year as Chair of Council.
The Secretary announced that EurIng
Vaitkevicius and EurIng Ledsome are
continuing as Vice Chairs of Council.
6

The Secretary then announced
members of Council. The Chair
then invited Dr Humphries-Smith,
Chair of Council, to say a few words
about the present scene.
Dr Humphries-Smith reflected on the
trio of objectives set at the start of her
term of office in 2015, to publicise the
benefits of professional registration
to Product Designers, to develop the
income portfolio of the Institution
and to build closer relationships with
existing members.
These objectives are being addressed
via company visits to recruit new
members and registrants, resulting
in 32 CTPD registrations so far
and the first Registered Product
Designer. Increasing applications
for MIED following the decoupling of
registration has enabled closer working
relationships between applicants and
staff members, who are able to offer
tailored, individual support at an earlier
stage in the process.
The IED also accredits 87 engineering
courses and 74 product design
courses over 44 FEI/HEI centres,
giving direct access to support the next
generation of members.
Operating costs at HQ have been
reduced and plans are underway
to seek planning approval for
developments at Courtleigh and also
for the Institution to become an end
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Engineering UK and PEIs with a joint
‘Engineering Talent Project’ promotion
which has the same aims and
practical outcomes.
•

Mr Graham Jeffery commented that
the title ‘Engineer’ has no protection,
hence anyone can call themselves
an engineer when they carry out a role
not involved in engineering.

•

Mr Andrew Watts suggested that
support and promotion of high
achieving role models within
engineering will help to demonstrate
the joy and achievements of the
profession.

•

Ms Philbin drew the discussion to
a close by congratulating Mr Pete
Lomas, founding member of Raspberry
Pi, on the achievement of the
prestigious MacRobert Medal in
recognition of their work in promotion
to the next generation.

The Secretary brought the AGM to a
close and opened the EGM at 12.34.

EGM
1.

The Secretary explained that the
proposed small subscription increases
for 2018 were necessary to cover the
rising costs of running the Institution,
which includes utilities, rates,
consumables and so on, plus a small
surplus to be used for developing
projects.

1.1 The Chair proposed that the increases
be adopted. Motion carried.
The Chair opened the floor for
discussion of general points of
interest, encouraging the members
to enter into debate about their
Institution. There being nothing
from the floor, Ms Philbin posed the
question of how, in addition to working
with all the universities and colleges,
can the IED and membership promote
engineering and design as a career for
younger people?
•

Mr Nigel Shaw commented that
the public perception of what
engineers do isn’t great, there is
a grave misunderstanding of the
potential and benefits of engineering
as a career. The Secretary advised
those present that the government
have decided that 2018 will be
‘The Year of Engineering’ and have
developed a campaign to help promote
engineering to the next generation and,
as importantly, the parents, guardians
and influencers of those young
people. The government strategy is
being supported by the Royal Academy,

There being no further points for
discussion, the Chair brought the
meeting to a close at 12.48.
These minutes are the formal record
of the meeting printed here for
acceptance at the AGM on Saturday
21 July 2018.

NOTICE OF ANNUAL GENERAL MEETING
The Annual General Meeting of the
Institution will be held at 12.00 on Saturday
21 July 2018 at Aerospace Bristol, Hayes
Way, Patchway, Bristol, BS34 5BZ.
The Business of the meeting will be:
1. to approve the Minutes of the Annual
and Extraordinary General Meetings
held on 8 July 2017;
2. to adopt the Income and Expenditure
Account and the Balance Sheet to
31 December 2017;
3. to adopt the Annual Report of the
Council for 2017;
4. to appoint independent examiners;
5. to confirm the Honorary President,
Chair and Vice Chairs for 2018/2019;
6. to announce the members of Council
for 2018/2019.
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NOTICE OF EXTRAORDINARY
GENERAL MEETING
An Extraordinary General Meeting of the
Institution will be held immediately following
the above AGM.
The Business of the meeting will be:
To discuss and, if thought fit, approve the
following:

IED Annual Report and Accounts summary – 2017
Further effort was made during 2017 to reduce expenditure, resulting in a £10k decrease
on figures for 2016. However, income for the year fell by £16k, compared to the previous
period, mainly due to a decline in membership numbers and the loss of a company
member. The overall picture shows a deficit for the year of £12k

Income

That the Annual Subscription Rates from
1 January 2019 shall be:
Fellow
Member (first year)
Member (second year)
Member (after two years)
Student
Afﬁliate
Retired

£195.30
£ 88.00
£132.00
£176.00
Free
£ 57.80
£ 54.00

Note: Free membership for students is
granted only to those undertaking a full-time
course acceptable to the Institution.
COUNCIL NOMINATIONS
Further to the Notice given in the March/
April 2018 journal, no nominations for
election to Council have been received.
E. K. Meyrick, Secretary

Room rental 10%
Gift Aid 7%
Subscriptions 81%
Other 8%
The pie chart above highlights the main areas of income for the Institution, with total
income for 2017 at £288k. 81% of this is received via membership subscriptions and
joining fees, with other major income streams highlighted.
The pie chart below shows the main area of expenditure, with 38% of costs for staff
salaries, 20% for the journal, and other main areas.

Expenditure

A full set of the annual report and accounts
is available on request – if you would like a
copy of the 30-page report, please contact
nadine@ied.org.uk or telephone the office
on 01373 822801.
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Property
Maintenance 6%
Professional fees 4%
IT Support 2%
Staff salaries 38%

Journal 20%
Heating & Lighting 2%
Project Courtleigh 3%
Other 25%
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Awards lunch and AGM 2018
Each year, we try to find an exciting and stimulating venue in which to
hold our annual general meeting (AGM) and awards lunch – this year
we are very excited to announce that the events will
take place at the new Aerospace Bristol Museum,
home to Concorde.
The AGM is open to all members
and is a free-of-charge event.
All who attend will have the
opportunity to access the iconic aircraft and
explore the accompanying exhibition. Booking for the AGM isn’t
essential, but, if you know that you are likely to come along, please
do let us know, so that we have an idea of numbers.
The AGM will be followed by our annual awards lunch, at which the
great and good of the design world will be acknowledged. We do have
a few spaces available at the lunch, which are also free of charge and

will be booked on a firstcome, first-served basis.
Finally, everyone who attends either
event will also have the opportunity to purchase
a ticket to the main museum at the centre,
which holds artefacts and information from
every era of the Bristol Aerospace Company,
including trams, light aircraft, missiles, the Bristol
car and a look at future technologies. Tickets to the museum
usually cost £15 per person, but IED guests can purchase them at a
reduced price of £10.
To book your space at the lunch, purchase tickets for the museum
and/or let us know that you will be coming to the AGM (all of which
include access to Concorde), please contact nadine@ied.org.uk or ring
the main office on 01373 822801.

Elections & Registrations
Registration as Chartered
Technological Product Designer
Andy Fayle
Staffordshire
Registration as Chartered
Engineer
George McNeil
Scotland
Jennifer Roberts
Lancaster
Christopher Mackichan
Cardiff
Registration as CAD Practitioner
Raymond Faiers
Buckinghamshire
Registration as Engineering
Technician
James Lewis
Hampshire
Election to Member
Robert O’Neill
Dorset
Jia Xu
China
Stuart Grant
York
Clare Harris
Sussex
Marc Potts
Buckinghamshire
Matt Vieira
Norwich
Election to Student
University of Derby
Umeshbabu Nandanan
America
Karim Mahrach
Surrey
Daniel O’Connell
Hampshire
David Kerr
Greater Manchester
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Ian Wise

Monmouthshire

University of Liverpool John Moores
William Drinkwater
Cheshire
University of Bristol
Phoebe Andrew
East Midlands
Nikita Alexander
Berkshire
Oscar Bond
Oxfordshire
Zara Burton
London
Elizabeth Bywater
Merseyside
James Clark
Hampshire
Augustin De-Longevialle
London
Lina Drozd
Kiev
Alexander Firth
West Yorkshire
Angus Firth
Warwickshire
Oliver Fogg
Derbyshire
James Hawke
London
Peter Hepburn
Isle of Wight
Jacob Hodges
Bridgend
Adam Straw Honnywill
Hertfordshire
James Irvin
Cambridgeshire
Matthew Jackson
Vale of Glamorgan
Emily Lloyd
Devon
Topaz Maitland
Singapore
Cameron McEwan
Cheshire
Kaelan Melville
Jersey
Wesam Nasreldin
Maadi
Smruthi Radhakrishnan
Singapore
Daniel Rodrigues
West Midlands
Wilfrid Stoddart
Oxon

William Smy
Hannah Spurgeon
Ebony Stephenson
Yazad Sukhia
Nathan Wooster
Francesco Zeneli

Gloucestershire
Kent
Lancashire
Middlesex
Hertfordshire
Middlesex

Nottingham Trent University
Daniel Adetoye
Milton Keynes
Shaun Austin
Oxfordshire
Finlay Batchelor
London
Nils Berring
London
Tyler Blackborough
Devon
Euan Buchanan
Cambridge
Asiwome Buo
Dagenham
William Clark
Tunbridge Wells
Thomas Collingwood
Derbyshire
Thomas Dixon
Milton Keynes
Frankilin Fairbrass
London
Zachary Fitton
London
Sebastian Frieszo
New Malden
George Fryett
Tunbridge Wells
Erin Garvey
Milton Keynes
Conor Gilmartin
London
James Hankins
Bournemouth
Oliver Harper
Redditch
Hilary Haskings
Lincolnshire
Taylor Hollingsworth
London
Gabriella Jones
York
Mutsawashe Kadungure
Northampton
Benjamin Keyser
Warwick

Anastasia Kilmova
Loannis Kyriakou
Vi Kieu La
Alexander Macloskey
Yue Mao
Daniel Marjan
Ashley Marlborough
Jay Matto
Jack Nicholson
Kacper Olejniczak
Kane Osborne
Thomas Parker
Joshua Poppleton
Emily Quinn
Rohini Raailley
David Robertson
Joannah Robinson
Aj Singh
Tyler Skadorwa
Matthew Smith
Casey Soverall
Joseph Templeton
Benjamin Turner
Sana Ullah
Alex Matthews Waiter
Rebecca Wells
Xitong Xuan

Moscow
Cyprus
Birmingham
Milton Keynes
Nottingham
Singapore
Chipping Norton
Derby
Lancashire
Hertfordshire
Derbyshire
Woodlands
Bradford
Merseyside
Wolverhampton
Nottingham
Sussex
West Bromwich
Nottingham
Nottingham
London
Lichfield
Newport
Manchester
London
East Yorkshire
Chengdu

University of Bournemouth
Colin Abakah-Phillips
Milton Keynes
Mariyam Abdul Rahman
Maldives
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Institution News
William Aizlewood
Burnley
Fynn Allen
Kings Lynn
Thomas Allen
Southampton
Elena Alorati
Welwyn Garden City
Matthew Arnold
London
Matthias Artemiou
Barnet
Kyran Arthur
Poole
Alexander Ayling
Reading
Akash Badhen
Uxbridge
Lewis Barnaby
Plymouth
William Barrett
Staines-upon-Thames
Jessica Bennett
Staplehurst
Phoebe Benton
London
Rajvi Bhogaita
Harrow
Nicholas Blois
Fareham
Daniel Bowman
Woking
Andre Brimble
Plymouth
Adam Britten
Addlestone
Paris Brock
London
Samuel Buckland
Guildford
Steven Buik
Dorchester
Annie Burrows
Loughton
Benjamin Butler
Ringwood
Shadya Cabrera
Buckinghamshire
Adam Campbell
Addlestone
Caldwell Campbell
Bristol
Alice Carey
Tunbridge Wells
Sarah Carroll
Hertford
Oscar Clark
Streatley
Ryan Clark
Wareham
Guy Clayson
Orpington
Jack Collins
Croydon
Ricardo Costa
Somerset
Alexander Cox
Bournemouth
Shane Coxhill
Hayes
Alexander Croasdell
Bristol
Madeline Cullen
Poole
Ryan Cunningham
Longfield
Giovanni Dagher
Bournemouth
Eugene Danquah
London
Callum Dawson
Whitchurch
Megan Dean
Cornwall
Phillip Deere
Bournemouth
Sehanna Dev
Slough
Samuel De’witt
Swindon
Luke Donaghey
London
Lewis Drysdale
Shorne
Hollie Duffield
Welling
Samuel Dunks
Wokingham
Sophia Dunne
Crabrook
Eraklis Economides
Hitchin
Jonathan Enahoro
Lagos
Leroy Entsie-Amuesi
Dorset
Elisha Ezekiel-Amuesi
Netherlands
John Flynn
Dorset
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Benjamin Gadsby
Surrey
Sami Ghazzal
Rome
Annabel Godfrey
Tunbridge Wells
Imogen Gould
Dorset
Harley Gowen
Norfolk
Joanna Grabowska
Anglia
George Grayson
Henley-on-Thames
Jack Greatbatch
Barnet
Guiseppi Grech
Weymouth
Kieran Gregory
Poole
Callum Grimes
Sturminster Newton
Lewis Grosvenor
Newton
Jack Gunter
Warminster
Ayush Gurung
Guildford
Magd Hallak
Bournemouth
Benjamin Harrold
Guildford
Daniel Harvey
Haslemere
Molly Hayne
Bexleyheath
Alex Heywood
Ascot
Conor Hobbs
Billingshurst
Bethany Hogan
Burgess Hill
Luc Holden
Gravesend
James Holder
Ebford
Molly Hayne
Bexleyheath
Alex Heywood
Ascot
Conor Hobbs
Billingshurst
Bethany Hogan
Burgess Hill
Luc Holden
Gravesend
James Holden
Ebford
David Holmes
Exeter
William Holt
Southampton
Joshua Hosier
Southampton
James Howard
Paignton
Seraphin Hugenschmidt
Oslo
James Hughes
Daventry
Aheun Jang
Korea
Alex Jeffers
Dorset
Charles Jefferson
Poole
Luke Jeffery
Sutton
Theodore Jefferies
Bournemouth
Arnold Jeffs
Dunstable
Meiling Jiang
Italy
Iona Johnstone
Devizes
Peter Jones
Woking
Ketlyn Souza Costa Jose
London
Jaunty Kalathingal
Darlington
Aivaras Kaminskis
Brentford
Thomas Kendall
Reading
Mark Kostyrenko
Bournemouth
Benedicte Kwalangana
Stratford
Jack Lampard
Guildford
Gian Langcauon
Hounslow
Alfie Lovejoy
Bracknell
James Lowe
Guernsey
Amelia Lowry
High Wycombe

Aleksandra Luczyk
Northampton
Gregory Lutman
East Grinstead
Barnadette Macanlalay
London
Kieran Macken
Northampton
Christian Madray
Exeter
George Marden
Tunbridge Wells
Wiktoria Marzec
London
Samuel McCabe
Leicestershire
Sean McKenna
Lyndhurst
Medin-Alexandru Meca
Bucharest
Alexander Miles
Poole
Connor Mills
Weymouth
Ryan Mitchell
New Milton
William Morris
Newport
Daniel Morris
Bournemouth
Samuel Naisby
Falmouth
Marc Negrillo
Poole
David Newton
Aberystwyth
Hamish Nicoll
Gosport
Kieran Norman
Bedford
Joe Norris
Southampton
Callum O’Connor
Poole
Connor O’Regan
Epsom
Charles Orodio
Southampton
Gwion Osmond
Oxford
Oyedolapo Oyeleke
Vale
Oliver Pagett
Blandford Forum
Cory Palmer
Bournemouth
Aaron Papadopoulos Sunbury-on-Thames
Shaliya Patel
Leatherhead
Ales Pawsey
Dorset
Benjamin Perry
Guernsey
Daria Pilis
Bournemouth
Ben Pope
Isle of Wight
Connor Pratt
Crawley
Emily Proud
Surrey
Jake Puddephatt
Milton Keynes
Mohammed Rahman
Ringwood
Benjamin Rix
Exmouth
Maxwell Robinson
Bournemouth
Sean Rohan-Harding
London
AlexanderRose
Surrey
Xheni Shaba
Ashford
Hector Sherry
Wallingford
Blert Shillova
London
Anesu Shoniwa
Reading
Domenic Sidonio
Littlehampton
Samantha Simpson
Croydon
Jake Simpson
Staplehurst
Sebastian Sirrell
Reading
Daniel Smith
Milton Keynes
Aykut Solmaz
West Midlands
Jake Sparrow
Somerset
Sophie Stapleton
Devon
David Stephens
Southampton

Gian Randhawa
James Tait
Jeevan Thakrar
Nathan Thomas
Shane Thomas
Steven Thomas
Rafael Thomas
Joseph Thurgood
Joel Tickner
Charlie Todd
Simona Tomar
Alexander Totman
Maximillion Turbin
Jack Van Galen
Jhullya Vieira
Henry Wade
Thomas Wiles
Anthony Wilkinson
George Williams
Daniel Willis
Marc Wood
John Woodcock
James Wren
Michael Wright
Jack Zijdenbos

Sutton Coldfield
East Horsley
Manchester
London
Dorchester
Leatherhead
Bournemouth
Chatham
Graffham
St Austell
Isleworth
Reading
Bunwell
Abington
Dorset
Andover
Sheerness
Fareham
Camberley
Lifton
Buckinghamshire
Ringwood
Leatherhead
Huntingdon
Sevenoaks

University of West of England
Sohyeon Shin
Bristol
University of Liverpool
Alice Jones
Kent
Alexandra Brown
Berkshire
Samantha Hilton
Merseyside
Charlotte Mears
Merseyside
Eve Watson
Tyne and Wear
Johan Knudsen
Merseyside
Christian Churchman
Merseyside
Ashwin Rajput
Merseyside
Ryan Merrix
West Midlands
Christian Rastegar
Cheshire
Patrick Tinsley
Merseyside
Thomas Langford
Hampshire
Toby Woodcock
Norfolk
Chris Browne
Dorset

www.ied.org.uk
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.

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

“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

