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Saving the planet

Engineering Designer needs good articles on matters important to
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design. Why not write one? You will receive help from the editorial team,
should you need it.
If you want to try your hand at writing a feature for Engineering Designer,
please submit an abstract (around 200 words), explaining what your
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feature is about, with intended word count. (Features can be between
1,000 and 1,800 words.) It will then be forwarded to the IED editorial
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F

rom 2022, all new road vehicles made in Europe (including the UK)
will be mechanically limited to 70 mph (110 kph), although there may
be some limited capability to accelerate out of danger, or overtake.
Perhaps, some years later, all older cars will be required to be fitted with
speed limiters. Any that aren’t will be very obvious to traffic enforcement if
they speed. The prime reason is safety, but the reduction in fuel
consumption and noise will have considerable environmental benefits.
All of the ‘sporty’ cars with spoilers, ‘aerodynamic’ styling, big tyres and
noisy exhausts are going to look a little unnecessary. It may be worth
considering how car design is going to change: 2022 is not far away.
Larger engines will be uneconomical, except for
those regularly carrying heavy loads or perhaps
going cross-country. Spoilers and the like will
disappear. They only become really effective at
speeds above 70 mph; below 40 mph they often
just add drag. Cars will cease to be a status
symbol. Safety and the internal design will become
more important than the external appearance.
Students like designing flamboyant cars. They are
How will passenger car speed limits affect design,
going to have to find a new focus for their
enquires Colin Ledsome CEng FIED
imaginations. Car design courses need to consider
fuel economy, comfort, and the passenger
experience. Drivers used to pushing on will become
very frustrated, and the driving experience will have to be considered
carefully to regain satisfaction. The drivetrain can be configured for steady
speed cruising and local driving rather than acceleration, and so be lighter
and more efficient. Tyres, brakes and suspension systems will suffer less
wear and tear, so maintenance will be cheaper.
Soon, cars with automatic control systems will become more
commonplace. Vehicles may communicate with each other to reduce
clashes at junctions or form close-spaced convoys for more efficient use of
major roads. Fully automatic driving is still some years away, as long as
there are human controlled vehicles still on the road. Then, with cars
driving at the same speed in close formation, roads effectively become
very like railways!

Slow food
(for thought)

Get Involved

If you would like to contribute to any discussions, write to:
Colin Ledsome
BEng MEng CEng FIMechE FIED MCMI FBIS MDS, 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

Fluidics

Colin Ledsome CEng MIED examines the fate, and
the potential, of a lesser-known rival to the
integrated circuit

www.ied.org.uk

simikov/stock.adobe.com

W

ith the advent of silicon chips in the 1960s, electronics went
through a revolution. They were first developed in the UK, but
the government refused research funding and the initiative
moved to the USA, spurred on by the needs of the space
programme. (Part of the evidence for the rejection was a 1943 quote from
T J Watson, then chair of IBM: “I think there is a world market for about five
computers.” In 1960, 90% of the world’s few computers were British. By 1970,
it was 10%, of a much larger market.) The number of electronic elements
that could be squeezed on to a chip was still limited, and the rival technology
of fluidics, using gas flow, was also under development. Early fluidic logic
element developments were featured in Scientific American in December 1964
emphasising their computing potential.
The rapid miniaturisation of electronics put the main computing market
beyond the reach of fluidics, and development slowed for some years.
However, where the control of pneumatic and even chemical and biological
systems did not require miniaturization, or where live electrical systems were
undesirable, fluidics began to find a niche. There are now many areas where
fluidics provides a useful function even in everyday products, for example
pulsating showers and jacuzzi. Development is under way on several aircraft
and missile systems using fluids to provide airflow and directional control.
˘
Fluidics can be traced back to the 1930s and the work of Henri Coanda,
a Romanian scientist, who described how fluids leaving a jet tended to follow
a nearby surface (see graphic). In 1957, Billy M Horton, working at the Harry
Diamond Laboratories in the US Army, realised he could redirect flue gases
˘ effect
using a smaller flow from the side. Combining this with the Coanda
led to the development of fluidics. Soon diodes, triodes,
oscillators and amplifiers were being designed.
Fluid flow is slower than electronic switching, but some
functions can be carried out with simpler circuitry (examples
pictured above, clockwise from top left, are: or, exclusive
or, and, nand). Assembly is a matter of plumbing, on a
small scale. Individual elements are easily produced with
additive manufacturing, without needing investment in new
chips or circuit boards. Fluidics can be combined directly
with hydraulic or mechanical elements to produce complex
systems. The logic can be digital or analogue or even a
combination of the two. Fluidic technologies are at the stage
electronics reached about 30 years ago, and the technology
has great potential for future applications.

Ambient
pressure

Negative
pressure
region
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Monster of
the deep
The deep sea is
a strange place.
Seafarer lore tells of
giant squid haunting the
deep sea, trapping huge
prey in tentacles hundreds
of feet long

T

oday, a greater danger are the
drift nets, miles long, deployed
by rogue fishermen in the hunt
for the big haul, but which trap
all kinds of sea life, saleable or not.
But perhaps the biggest danger of
them all comes from the mountains of
plastic detritus washed down rivers and
thrown overboard, which, pushed by
ocean currents, end up bobbing in the
middle of nowhere, entangling sea turtles
and ingested by fish.
In the last few years, broadcaster
David Attenborough’s televised natural
history
programmes
have raised
general awareness of the
spread of plastic pollution and its
threat to marine life. What might be lesswell known is that during the same time,
one entrepreneurial Dutch teenager was
working on a way to clean it up again.
Inspired by a diving trip in Greece, during
which he saw more plastic than fish,
16-year-old student Boyan Slat started
making designs and talking about them.
One of his TED talks was picked up by in
the news media, hurtling the idea and its
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designer
into the public
spotlight.
That was seven years ago. In
October, The Ocean Cleanup, which
now employs 85 from headquarters in
Rotterdam, announced that trials of its
System 001/B system were successful.
Although development continues, the

www.ied.org.uk
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The solution for marinas
result marks a major milestone for an
organisation that has run through years of
numerical analysis, model prototyping and
simulation in the quest to pick up plastic.
Slat’s initial designs were static,
involving stringing V-shaped collectors
anchored to the sea bed at particular
ocean gyres. The idea was that plastics
borne on ocean currents would drift into
the floating net – like draining pasta into
a colander. However, in 2017 that idea
changed to mobile collectors. Partly, that
was because of the massive cost involved
in building anchors in water 4-5km deep,
according to technical manager Arjen
Tjallema.
There was another reason too. Gyres
are circular currents. “But when we dug
more deeply into that data, that circular
current is an average over time. But in
day-to-day conditions, the current is going
in different directions as well. So if we
have a large V-shaped stationary system,
on average the current is flowing into it,
but at some times it is also flowing back
out, which means that plastics also are
flowing into it, and back
out, and maybe
back in,

or they pass it, or whatever. On the other
hand, if you have a moving system that
can orient with those changing conditions,
you could have a system where plastics

www.ied.org.uk

are flowing in, but not back out again.
That’s much more efficient,” he contends.
About that stuff, then; and it might not
be quite what you think. Some debris that
floats because of air trapped inside, such
as Styrofoam, is so light it tends to get
blown to shore. More common at sea are
plastics that float because they are less
dense than seawater (about 1,030kg/m3).
Battered by waves, large bits of floating
plastic tend to break up into microplastics
that enter the food chain. Even exposed
in sea and sun, they can persist for
hundreds of years before decomposing
chemically.
Two collection projects in the Pacific
– first, a flotilla of sailboats; second,
an aerial survey – helped the group
understand exactly what kinds
of materials end up in the
middle of the ocean. The most
common types found were
polyethylene and polyester,
but relatively little film-based
plastic. They also found a significant
quantity of large objects, such as
discarded fishing nets. Items larger than
half a metre made up 45% of the mass of
discarded plastic.
At first glance, the current system
resembles a temporary oil spill boom,
which is a long,
thin tube inflated
with air that
suspends a
flat

Another kind of automated collector of floating
rubbish, but on an entirely different scale, is
the Seabin, devised by Australian boatbuilders
Andrew Turton and Pete Ceglinski, who has a
background in product design. It is now being
used around the world.
The size and shape of an ordinary domestic
bin, the Seabin V5 device attaches to floating
pontoons, pumps water through a plastic mesh
sieve, creating a current that collects litter and oil
on the surface of water in locations like marinas
and docks. It is mounted in calm water (currents
less than four knots), and its inner sleeve floats
with the tide. The company says it can pull waste
from up to 50m away in dead calm conditions.
The company recommends that the 500mmdiameter bin, which has a capacity of 20kg, be
checked twice a day. Its sieve can capture pieces
as small as 2mm, and estimated daily litter
catch is 1.5kg. The mounting bracket
includes a sacrificial anode to prevent
rusting.
Ceglinski set up a manufacturing
site in Palma Mallorca, Spain
in 2014; he and Turton set up the
Australian company in 2015. In 2016,
the project caught the imagination of the
internet, and raised $267,000 in crowdfunding.
Construction firm Poralu Marine signed up as
worldwide manufacturer and distributor. The first
unit was installed in the marina of La GrandeMotte, France.
UK installations, with sponsor (if known)
Banff Harbour, Aberdeenshire (Aberdeen
Council/KIMO UK)
Bangor, County Down (Ards and North Down
County Council)
Brough, Yorkshire (Wartsila)
Cowes, Isle of Wight: UKSA Marina
Ipswich, Suffolk: Debbage Yachting
London’s Royal Victoria Dock (Butterfield Group)
Poole, Dorset: Land Rover BAR (Ben Ainslie
Racing) pontoon
Port Solent, Portsmouth, Hampshire (two):
Premier Marina

curtain of material a few feet beneath
the surface. Both collect and contain
floating debris. And in fact the company’s
first prototype testing, in the North Sea, 
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in 2016, used this technology. But what
soon became apparent that the long-term
application, and the working conditions of
the middle of an ocean, where waves can
reach 20m high, were too harsh for the
spill boom, which is intended to be used
short-term in calm waters near shore.
The test rubber boom, which featured
separate air chambers, was so buffeted
by the North Sea waves that individual
sections started to tear apart.
What keeps an oil boom in place is
air pressure acting on the inner surfaces
of the coated fabric tube; it’s a bit like
a bouncy castle. Likewise, the Ocean
Cleanup system needs structural rigidity,
because it can only collect plastic when
the net is held open against currents,
waves and wind. In the fixed system,
each corner of the net would have
been anchored to the sea bed. Lacking
anchors, the mobile system had to be
built to do the same thing.
Like an oil boom, the latest version of
the floater is also an air-filled rigid tube.
But neither its rigidity nor its buoyancy

8

come from the solid
material, not from
pressurised air (in fact
it is assembled and
shipped at atmospheric
pressure, as pictured
above). In an ironic
twist, it’s made from the
same stuff that it is designed to collect:
high-density polyethylene. “We fight evil
using evil,” quips Tjallema. There is a
perverse logic to this; those material
characteristics that enable plastic to
persist in the environment for so long
are the same that safeguard a floating
structure from the ravages of sun, salt
and spray.
The floater’s bending stiffness, which
acts to resist the action of the waves to
keep the net open, is determined by the
relationship between its diameter (60cm)
and wall thickness (35.3mm); the magic
number found for this design is the ratio
between them, 17.
Tjallema points out that it would be
impossible to make this large structure
out of the offshore engineer’s material of
choice, steel. First, it would be impossibly
heavy. And to get the required bending
stiffness in steel, the diameter of the pipe
would be relatively small. But because
steel is a stiffer material, that profile
might buckle under operational loads.

Early Pacific tests consisted of
large 100m or 200m--span net/boom
combination, supporting a collection
net. And it (sort of) worked; it captured
floating plastic, but then it let it go again.
The speed of movement of the plastic
changes with sea conditions, mainly the
current, but also due to wave forces. As
these types of plastics tend to float just
below the surface, wind speed has only
an indirect effect. To efficiently collect
floating objects, the system needs to
do two things. It needs to travel slightly
faster than they do, to physically intercept
the material. And it needs to be able
to turn to reorient itself toward shifting
currents, to make sure debris remains
in the back of the net. Performance
on neither aspect was ideal. Explains
Tjallema: “The exact forces were hard
to predict. Indeed, the speed difference
between the system and the plastic was
not consistent.” He estimates that the
system needs to travel 10-20 cm/sec
(0.19-0.39 knots) faster than the debris.
Also, despite all of the calculations, in
late 2018 the floater still broke, and had to
be towed out of the water at the end of the
year. The problem was discovered to be
the connection between floater and screen,
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another plastic welded joint along the
entire length of lower edge of the floater.
The 3m-deep submerged screen,
weighted to keep it vertical, was of a
woven nylon mesh whose pore size
ranges from 3-10mm. The screen needs
to be permeable to water so that small
currents don’t tend to wash underneath
it, as they might carry particles of plastic
out of the net with them.
As the floater bobs in the waves,
it bends. The weld seam tended to
concentrate stresses at that point in
the floater wall, until a piece broke off.
Although that effect was predicted, it
turned out to be a much bigger factor than
anticipated, reducing the fatigue life of
the system. Future trials will explore this
very point; Tjallema says the system’s
potential lifetime remains uncertain, but a
decade at least is the goal.
In the meantime, the latest design
was tweaked to fix each of the issues.
To better control the system’s speed and
direction, it was made smaller – 50m
wide. A limitation on the lower end of
size relates to its behaviour in the water;
the floater beam needs to be longer than
a couple of wavelengths to avoid the
‘strange’ loading effects that might occur
at around a wave length, according to the
technical manager.
And during the latest test, the
researchers tried out six different ways of
controlling the net’s speed. Most effective
was a 20m-diameter parachute, attached
by a 200m-long cable (although those
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proportions would need to match the
final floater length). Floaters prevent the
parachute from sinking too deep, where
submerged currents might pull the net
away from the surface currents carrying
floating plastic. To prevent the stress
concentration problem on the floater, the
screen was hung from a second, brandnew structure: a cable suspended from
a chain of cork floaters. The two arcs are
attached by cords at either end.
This worked better; and an issue
of rubbish overtopping the screen
encountered with this design was fixed by
installing larger cork floats.
Although it is clear that future test
systems will be larger than the current
50m model, there is no particular vision
about how big they will get: “Scale in itself
is not so much of a goal for us. It is about
the efficiency of doing a complete cleanup
operation. How big a system should
become depends on the design of the

system, because it may well determine
how fast it can collect plastics, and how
much plastic it can contain,” according to
Tjallema – who adds that the organisation
is currently leaning towards fewer, bigger
systems rather than a greater number of
small ones. That will minimise the number
of costly trips required for a vessel to carry
away the rubbish, currently estimated to
be needed from weeks to months. The
nets are currently emptied by hand; better
ways to do that will be investigated once
the system is fully-functional, the company
says.
Tjallema concludes: “What we are
trying to achieve is to minimise the cost
it takes for a certain amount of plastic to
be removed from that area.”

The next project
Under development by The Ocean Cleanup
since 2015, the Interceptor barge complements the organisation’s
founding mission by attacking the flow of plastic garbage at its source: rivers.
“To truly rid the oceans of plastic, we need to both clean up the legacy and close the tap,
preventing more plastic from reaching the oceans in the first place. Combining our ocean cleanup
technology with the Interceptor, the solutions now exist to address both sides of the equation,”
says founder Boyan Slat (pictured above).
The Ocean Cleanup Interceptor is powered by roof-mounted solar panels, charging onboard
lithium-ion batteries. The barge is anchored to the riverbed to utilize the natural flow of the river
to catch the plastic on a submerged end of a conveyor mounted between pontoons. The conveyor
delivers the waste on to a shuttle that feeds six dumpsters. Total storage capacity is 50m³. It is
intended to operate continuously and without the need for technicians. An internet-connected
onboard computer monitors the system’s performance, energy usage, and component health.
According to the company, this vessel is capable of extracting 50,000 kg of trash per day – even
reaching 100,000 kg per day under optimised conditions.
The Interceptor is moored at one end of a floating barrier used to direct the garbage into the
system. The barrier only spans part of the river so as not to interfere with other vessels and does
not harm the safety, nor impede the movement of wildlife. When the interceptor is almost full, it
automatically sends a text message to the local operators to come
and collect the waste. Operators then remove the barge, bring it
to the side of the river, empty the dumpsters, send off the debris
to local waste management facilities, and return the barge back
into the Interceptor.
Four such ships have been built as of late 2019. Two
systems are already operational in Jakarta (Indonesia) and
Klang (Malaysia). Other systems are planned for Vietnam, the
Dominican Republic and Bangkok, Thailand.
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engineers’
manifesto
THE

Environmental declarations aim to transform ideology into action. Their corporate
popularity holds out hope for change

O

ver the past year,
environmental activism
has ramped up a
notch or two in the UK.
Environmental campaigner
Greta Thunberg has encouraged young
people and others to leave school and
work to march. Pressure group Extinction
Rebellion has brought the environment
home through campaigns of civil
disobedience.
The corporate world has not been
unaffected. In particular, more than a
thousand companies and organisations
have signed up to public petitions for
architects, building services engineers,
civil engineers and structural engineers.
The latter three declarations have been
supported by The Happold Foundation.
“The twin crises of climate breakdown
and biodiversity loss are the most serious
issue of our time,” the declarations state.
“For everyone working in the construction
industry, meeting the needs of our society
without breaching the earth’s ecological
boundaries will demand a paradigm shift in
our behaviour.”
Signatories – who must have CEO or
board member approval before being listed
– commit to a list of 11 action statements,
including raising awareness of the urgent
need for action; advocating and adopting
regenerative design practices; evaluating
new projects on climate change mitigation
criteria; incorporating lifecycle costing in
basic scope of work; shifting to low-carbon
materials; collaborating with partners to
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reduce construction waste.
For Arup building engineering team
sustainability expert Mel Allwood, “Global
demographic and lifestyle changes
continue increasing demand for resources
at an unprecedented and unsustainable
rate,” she contends. The company
has signed up to all four documents.
“A regenerative design mindset is
transformative. It asks us to exchange
the traditional ways of managing time and
space for a clear focus on natural capital
as the priority.”
Architectural practice Stanton Williams,
a founding signatory of Architects Declare,
goes even farther. “For us, sustainable

“Business does not incentivise
maintaining the value of assets
and materials over time”
Mel Allwood
design is an integral part of good design.
No building, space or place can be
considered well-designed if it does not
contribute to environmental, social and
economic sustainability. Conversely, no
building, space or place can be considered
sustainable if it is not well designed.”
What exactly is, and isn’t, sustainable,
remains a hotly contested topic, according
to Stephen Barrett, partner of architecture
firm Rogers Stirk Harbour + Partners. “As
Jonathon Porritt once said, ‘There is no
such thing as sustainable development,
only more or less sustainable
development’. How anything is built,

how we continue to have development
and growth, without any environmental
impact in construction and/or in use, is
a significant challenge. There is no doubt
that we will all have to go far further.”
One simple change is to reuse existing
buildings, rather than knocking them down
and rebuilding them. “Current business
models do not incentivise maintaining
the value of assets and materials
over time,” states Allwood.
Waste management and

ENVIRONMENT

disposal costs alone swallow 30% of
UK construction firms’ pre-tax profits,
she adds, and can be avoided if
properly designed in the first place.
For example, Allwood points to its
design of the 1 Triton Square, London
refit for owner British Land, due to
be completed this year. It reuses
the existing building structure, fabric
and core. “Our work has saved more
carbon in design and construction
than the building will produce during
its 20-year lease,” she claims.
Flexibility of use is also said to
be a central priority for architecture
firm dRMM. Director Jonas Lencer
states: “Throughout our practice, we
have consistently considered how our
projects can be driven by adaptability
and by the potential to be re-purposed
rather than demolished.”
While some might argue that
such practices would aim for zerocarbon refit, the declaration’s stated
aim is to go beyond the standard
of net zero carbon in use. This

means that complying with the declaration
would require buildings to provide a net
contribution to the environment, argues
Barrett. That’s a new idea, and an
aspirational goal in principle, he adds.
Stanton Williams calls it achievable.

MATERIALS CHOICE

Getting there partly involves the choice of
materials; two firms opt for wood. Barrett
at Rogers advocates the wider use of
timber, because is not only biodegradable
but also captures carbon during its
growth. dRMM’s Lencer says: “We have
consistently championed engineered
timber as a reliable choice for sustainable
construction”.
Barrett also argues that buildings
should use components that can be
reused and recycled – referencing the
company’s modular housing systems,
such as Y:Cube, a block of 36 one-bed
studio flats built in 2013-15 for YMCA
South West London.
He goes on to argue that, to be
successful, the effort must go beyond
design and link up with other trades and
suppliers. He says: “Architects alone
will not meet the
challenges of the
“Architects alone will
climate emergency.
not meet the challenges
We can serve to
of the climate
emergency” Stephen Barrett
shape objectives,
to communicate
and help define
the objectives, but engineers
are needed to make these
visions viable, to engineer
new technologies and

quantitatively measure their impacts, and
contractors need to deliver the vision.”
Sharing the multidisciplinary vision is
Allwood at Arup. “Systematic adoption
of the circular economy will create more
value – for society and for shareholders
– from fewer resources, within the sector
that consumes more resources than
any other. We all have an active role to
play in making this happen and adopting
a collaborative ‘total architecture’
approach is how we can translate positive
commitments into positive action.”
In particular, Barrett argues that the
construction industry should use off-site
modular manufacturing techniques to
improve quality, efficiency, speed and
reduce waste. “Beyond that, one needs
to weigh questions of total carbon (mass
and energy in production and the wider
environmental impact of the manufacturing
process itself) against questions of
durability, maintenance and overall wholelife cost.”
Similar ideas are raised by Lencer,
who says that dRMM is optimising its
designs by venturing into construction
process methodologies such as Design
for Manufacture and Assembly (DfMA) and
Modern Methods of Construction (MMC).
He goes on to argue that, for him,
regenerative design cares not only for
the natural environment, but for human
communities as well. According to this
idea, “buildings are perceived as part
of a wider ecology/system, able to
generate energy, where materials are
used in a circular way, and where resilient
communities are formed without adversely
impacting ecologies.
“It means more than just ensuring
building materials stay within the cycle of
use, but that they also create a positive

“Regenerative design relates to
biodiversity and social good as
well as just recyclability”

timothyh/adobe.stock.com

Jonas Lencer

impact in wider ecological and social
terms. Regenerative design relates to
biodiversity and social good as well as
just recyclability; it succeeds when the
relationship of architecture, humans and
nature becomes interwoven.”
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Taking

action

Just worrying about the environment is no longer good enough. Members of the IED who have
qualified for the Chartered Environmentalist (CEnv) registration explain how they are making a
difference

M

embers of the IED may
be well-placed to act to
improve the environmental
impact of human activity.
According to the Institution, “Design
is a major influence on environmental
issues, including use of materials, ‘cradle
to grave’ life cycles, recycling, use of
energy, production of energy and so on. All
engineering and product designers have to
be aware of and work to legislation based
on or incorporating sustainability and
environmental issues.”
Indeed, respect for the environment
is enshrined in the Institution’s code
of conduct. Among other things,
new members must pledge “at all
times to take care to avoid waste of
natural resources and damage to the
environment.”
Some members, however, have made
a deeper commitment by becoming
Chartered Environmentalist, a registration
awarded by the IED through a licence from
the Society for the Environment (see box).
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Three IED members who have become
Chartered Environmentalists speak about
their experiences.
For two of them – Kevin Hogwood
MSc CEng CEnv CBuildE FIED
and Peter Easton CEng CEnv
MIED – their interest in
registration came out of their
line of work, construction.
Hogwood (pictured, inset),
a building services design
engineer and director of
Walker Construction and Invvu
Construction Consultants, says that the
extra qualification provides him with a
competitive advantage. He says: “More
and more, and certainly during the
design process, do we need to look at
environmental issues, whether it’s energy
conservation or looking at materials that
come from a sustainable source. [The
CEnv registration] gives us credibility as
an organisation that there’s someone
there that can talk with some authority on
the subject.”

Hogwood says that the company’s
work in infrastructure construction for
rail and road clients touches on issues,
such as endangered species,
carbon emissions, sustainable
materials, transport, even local
skills sourcing. And it has
embedded lifecycle analysis
in its own processes, he
adds. “We get involved in
practically every aspect that
you can think of with regards to
environmental issues.”
Hogwood describes a recent project
near the needles on the Isle of Wight to
develop an old Napoleonic fort previously
owned by the MOD. The building, which
had been abandoned, was home to “quite
a bat colony”. As part of the project,
Walker Construction rehoused the colony
by procuring a purpose-made bat house,
setting it up nearby, and enticing the
bats to form the colony there, so the
fort’s casements could be cleared for
redevelopment as a café.

www.ied.org.uk
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Although a university graduate in
materials and design, Peter Easton
(pictured, inset) veered off into civil
engineering, and has become an
associate at Mott MacDonald working
in flood risk management. Given his
role in the environmental sector, CEnv
registration was a natural step
for him, he explains. “I like
having it, but I wouldn’t be
able to measure its impact
on my career. I think that it
reflects what I do, which is a
balance of engineering and
the environment.”
Continues Easton: “As
part of a team working on a
project to manage flood risk
in Salisbury, I was able to
promote the wider benefits that creating
a riverside park would bring to Salisbury
including enhanced tourist experience and
the wider city connectivity, habitat creation
and health benefits, as well as a catalyst
for an improved public realm in this part
of the city. The Salisbury Riverside park
concept (pictured) has now been endorsed
by the council and incorporated into its
published master plan.”
For Dr Deborah Andrews PhD IEng
CEnv FRSA (pictured, top inset, p12),
the qualification is about leading the way
for others. “It’s a good way of promoting
awareness about the movement and the
society among the design profession. I
don’t think that there are actually very
many design engineers who are Chartered
Environmentalists. I’m a torch-bearer, but
a non-carbon emitting eco-friendly torch.”
She is associate professor of design
at London South Bank University, and
originally signed up when applying to be an
Incorporated Engineer.
She adds: “I get students to think
about how they live, outside of studying
sustainable design.” She adds: “It’s trying
to get them to think about their lives as
well. They are part of the problem, as well
as part of the solution.”
Like Hogwood, she says that the CEnv
qualification offers particular credibility in
preaching for the environment, in her case
among both students and peers.
Since coming on board, she has helped
embed sustainability in South Bank’s
engineering design curriculum. She helped
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introduce new
environmental modules
such as ‘sustainability
week’ in the first year, new in
2018. That programme forces students to
take sustainable as well as unsustainable
positions in design challenges relating to
food, clothing and transport. “Considering
bad practice as well as good practice
emphasised the message,” she recalls.
Another feature is a ‘design for the circular
economy’ module in the second year, in
which students have to perform a paperbased lifecycle assessment exercise on a
packaged good. In addition, some go on to
consider a sustainable design topic in their
final year project, such as former student
Adge Griffin, whose project proposed
recycling used corks and other waste fabric
to make hotel spa sandals (pictured, p12).
Continues Andrews: “We’ve also been
looking at plastics last year. We’re trying
to get away from the idea that all plastics
are bad; but at the same time, not all
plastics are good. It’s a matter of context.
For example, many older people would
die if we cut out plastic use completely,
because stents and many medical devices

are polymeric.
It’s about getting the balance right,
and the wider context of sustainable
materials.”
What does connect all three
members is a self-conscious sense of
moral duty toward the environment. For
Andrews, a self-described ‘passionate
environmentalist’, this is a personal
obligation. She explains: “I try to think
about the environment in my life. I don’t
have a car – though I’m a member of a car
club. I cycle to work, walk, take the train,
am a vegetarian, blah blah. I try to practice
what I preach on the environment.”
Easton says that he takes it upon
himself to talk about environmental
matters to other engineers “who don’t
always think about the environment”.
Another factor that links all three is
the belief that the general public aren’t
sufficiently aware of the human impact on
the planet. For example, Easton states: “I
talk to a lot of people who say, ‘I thought
that rivers just took care of themselves’.
People are surprised when I tell them that
I don’t think that I’ve ever worked on an
unmodified river, a natural river.”

HOW TO APPLY FOR CENV REGISTRATION
IED is one of 24 bodies licensed by the Society of the Environment to award the CEnv registration.
To be successful, applicants need to demonstrate their competence in four areas:
● Application of knowledge and understanding of the environment to further the aims of sustainability
● Leading sustainable management of the environment
● Effective communication and interpersonal skills
● Personal commitment to professional standards, recognising obligations to society, the
profession and the environment
For more details about the breakdown of those competences, and practical application information,
see www.is.gd/ocived
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Water, water

everywhere...

First governments, and now engineers, are leading the way in developing plans for surviving in
our changing world

G

lobal warming is predicted to
make some big changes to
Earth’s entire environment
over the next century. Its
effects are predicted to include increased
drought, more heat waves and the
collapse of some crops.
The effects are already being seen
in the UK. Two of the most significant
changes for UK society are likely to be
felt at the coasts, where sea levels are
expected to rise as polar ice caps melt,
and in low-lying areas inland, as more

frequent and intense storms dump greater
quantities of rain than the land can drain
away, leading to flooding.
The engineering community has begun
to prepare for the increased risk of
damage wrought by a more hostile side
of nature in our green and pleasant land.
First, what is billed as the first standard
to deal with adapting to climate change,
BS EN ISO 14090, was published by BSi
in September. Second, in November, the
Institution of Mechanical
Engineers published

PLAN FOR 3M RISES IN SEA LEVELS – REPORT
The Institution of Mechanical Engineers report (www.is.gd/ocicir) argues that
governments should do more to prepare for a 1m average sea level rise to
2100, and plan for rises up to 3m. It argues that operators and owners of
key infrastructure assets such as power stations, which are often located in
estuaries or on the coast, are unaware of the likely impact of coastal flooding
or how much it will cost to improve their resilience.
The report also proposes that industry task forces are set up within the UK’s professional engineering
institutions to “better define adaptive approaches to future fluvial, pluvial and sea level-related
coastal flooding events, for sea level rises up to three metres this century, and the requirements for
assessment of the impacts on the building services and industrial infrastructure.”
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‘Rising Seas: The Engineering Challenge’
(see box).
Turning first to the standard,
Adaptation to Climate Change –
Principles, Requirements and Guidelines,
lead author John Dora points out that
its purpose is to help particularly those
operating infrastructure (or anyone
else) that is vulnerable to the effects of
climate change consider how to adapt.
“It’s a structured way to think about
hazards and impacts,” he explained in a
webinar organised by the Institution
of Mechanical Engineers in November.
The standard (pictured in diagrammatic
form, right) guides companies through
the process of assembling data, turning
it into knowledge, and systematically
reviewing it to reveal gaps in their plans.
However, it is also non-linear, in the
sense that users can start anywhere
and at any point in their own stage of
adaptation.
In explaining its relevance to the
engineering community, he poses a few
questions. “Do you know how weather
and climate will impact your production

www.ied.org.uk
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and services now, and in the future?
What design standards are you using?
I am aware that some data in existing
standards on environmental conditions,
such as snow loading and wind loading,
are out of date.”
Although the standard is not a design
code, it may impact structural design
eurocodes in due course. He said that
he has begun work with European
standardisation body CEN-CENELEC on
guidelines to update some infrastructure
codes for future weather conditions.
On that issue, he points out: “If
you’re an organisation, or a client, or a
consultant, it is very worth taking the time
to look at the national annexes in the
eurocodes to work out their applicability
to the lifecycle of whatever is being
designed…you can make them more
resilient in future by developing your own
weather and climate criteria.” He cites
as an example the Energy Networks
Association’s Engineering Technical
Report (ETR) 138 on flood resilience
for electrical substations (www.is.gd/
inirod). Another example is that Network
Rail’s bridge foundations standard was
modified to include additional terms about
scour resistance, to mitigate the risks of
increased levels of flooding (www.is.gd/
jedona). In summary: “Organisations can
develop their own future standards while
we wait for eurocodes and structural
standards to catch up.”
The standard brings in new
perspectives: long-term timelines of up
to 50 years, and connectivity. Equally,
its own timeline for implementation,
which includes detailed monitoring and

Scope
(coverage)

AROUND THE NATIONS: LOCAL GUIDES TO CLIMATE RESPONSE
An influential UK body is the Committee on Climate Change. Its progress report to Parliament in
June 2019 (www.is.gd/acunak) was pessimistic. It argues most businesses remain unprepared. In
particular, it contends: “England is still not prepared for even a 2°C rise in global temperature, let
alone more extreme levels of warming.”
The Welsh government completed a consultation on a draft Climate Change Adaptation Plan in
2019, publishing a response in June (www.is.gd/lipake)
In September, Northern Ireland published its second adaptation programme covering 20192024. It includes a chapter about non-governmental work on climate adaptation: www.is.gd/zuloki
Since 2011, the Scottish government has financed an entire climate adaptation organisation
to offer resources and information for organisations there. For example, in May 2019 Adaptation
Scotland published guidance for government agencies (www.is.gd/atoroh). In February 2018, it
published a guide for business (www.is.gd/eminer)
evaluation stages, is not intended to be
short: “This is a journey,” quips Dora.
The standard also encourages
‘systemic’ thinking, in which those
dependencies that are vulnerable
to climate change are identified and
analysed. He says: “One of the things that
I see all of the time in planning is that we
tend to focus in silos on own activities,
products and services. But these are
impacted by our suppliers, for example of
energy or transport.” For example, those
who are responsible for an industrial
process that requires electricity might
contact their supplier to understand how
resilient that electricity supply really is;
and what actions they would take if it
were to fail.
Finally, it encourages organisations to
use consistent language and approaches
in adapting to climate change. Doing
so will enable them to benchmark their
efforts against best practice in this
emerging field.

Principles,
requirements,
guidelines

Definitions

The standard meets Sustainable
Development Goal 13.1 produced by the
2016 Paris Accord on Climate Change:
“Strengthen resilience and adaptive
capacity to climate-related hazards and
natural disasters in all countries”
(www.is.gd/oradap).
And it shares some of the culture
of similar global work on resilience of
infrastructure, such as the World Bank’s
June 2019 report, Lifelines: The Resilient
Infrastructure Opportunity, which Dora
mentioned in the webinar (www.is.gd/
uhujus). Lead author of that report,
Stephane Hallegatte, contends: “It is
cheaper and easier to build resilience if
we look beyond individual assets, like
bridges or electric poles, and understand
the vulnerabilities of systems and users.
By doing so, entire systems can be better
designed and with greater flexibility so
that damages are localised and do not
spread through entire networks, crippling
economies at large.”

Interested Parties
Preplanning

Capacity

Adaption planning
© John Dora Consulting Limited

ISO 14090

The Plan
Implementation

Impacts
Systems thinking

Decision making

Risk Assessment

Monitoring &
Evaluation

Communication

Vulnerability Assessment
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Waste
energy
to

A young designer’s new refinement of anaerobic
digestion aims to offer off-grid sanitation as well as
high-quality biogas

T

wo pressing needs in remote
communities in the developing
world are sanitation and
energy supply. Using the
so-called ‘bush toilet’ can
pass on disease and spoil local streams
used for drinking water, while the lack of
availability of fuel for cooking can prevent
people from eating properly.
A water treatment invention of design
engineer Thomas Fudge (pictured, right)
might be able to tackle both problems
at the same time. The patent-pending
system, called SaniWASE, capitalises on
bacteria that breaks down organic waste
in the process of anaerobic digestion,
producing three phases of matter: biogas
for fuel; grey water that can be used for
irrigation (but not for drinking), and solid
fertiliser pumped out by truck. Compared
to anaerobic digesters, the system is said
to process waste ten times faster, and to
produce biogas with a significantly higher
proportion of methane – its combustible
fraction – at fractions of up to 80%.
Fudge’s biological electrochemical
system increases the performance of the
aqueous, anaerobic digestion process
with electricity, delivered by electrodes
inside a 1m3 reactor vessel that is
capable of processing up to 150 litres of
sludge, or up to 3,000 litres of municipal
wastewater per day, which is said to be
sufficient for processing the toilet waste
of 50 people. Doing so requires about
10W of power, provided by a solar panel.

16

As the process
relies on the
growth and
establishment
of a colony of
microorganisms,
the reactor can
take from one to three
weeks to start up from an
appropriate local feedstock. The
start-up time depends on the size of the
system and its operating temperature. A
range of 35-38° is said to be ideal for the
anaerobic digestion process; although
tests have shown that it still works at
ambient temperatures as low as 10°,
though lower temperatures reduce biogas
production (more tests are planned). Also,
although the bacteria is not affected by
small amounts of cleaning products, large
amounts of harsh chemicals would kill it.
In its current implementation,
the system, which has no moving
parts, monitors pH, gas flow rate and
composition (particularly the percentage
of methane), as well as the performance
of internal components for maintenance
purposes. The main marker of the organic
content of the outflow water is chemical
oxygen demand – since most organic
compounds can be oxidised (burned) in
air to create CO2. The system cannot
monitor this, since no such real-time
sensor exists; instead, measuring COD
involves a technician analysing a sample
in a process that takes up to 2.5 hours.

A more expensive solution
would be to fit a sensor
monitoring total organic carbon;
however, they cost two to four times
the total price of initial production units
(£5,000; though with economies of scale,
Fudge hopes to get their price down to
£2,600, and eventually below £500).
At the moment, the system uses
a simple gravity feed to bring in the
effluent; pumps might be required in
some cases. And although wastewater
effluent has been thin enough to react
well, installations that process greater
quantities of food or animal waste would
require a macerator to chop it up; the
team at WASE is currently doing fluid
dynamics research to explore this.
The treatment rate depends on the
amount of organic material in the influent
liquid. Broadly speaking, the system
can be optimised for two outcomes: to
treat wastewater, or to maximise biogas
generation. In the first instance, the
system can reduce the waste’s chemical
oxygen demand as low as 125mg/l,
meeting the European standard for
effluent, though doing so slows down the
system’s processing, and ends up costing
slightly more energy than the system
generates, according to Fudge.

www.ied.org.uk
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On the other hand, optimising the
system’s gas output can double the
chemical oxygen demand of effluent.
In addition, the best gas requires
the most energy-rich materials,
such as animal waste or food waste
from farms or slaughterhouses, he
says; human waste, by contrast,
is relatively low-energy. In any case,
wastewater characteristics vary with the
type of waste processed.

GAS PRODUCTION VISION
So far, tests of the system have used
the gas generated from the process for
cooking purposes, which has the great
advantage of removing the need for rural
communities to use LPG, coal or wood.
However, Fudge envisions that future
trials might attach a gas collection bag
such as offered by Germany’s B Energy.
Doing so would allow communities
to transport the gas without needing
compression equipment.
Says Fudge: “Schools in Ghana have
to pay for pit latrines to be emptied, and
children have to pay for school dinners
with fuel. If they were to install one of
our systems, they wouldn’t have to pay,

www.ied.org.uk

(BSc, product design), he travelled to
South America and India.
“Working in wastewater stemmed
from when I was travelling. I was
working abroad in a school in Ghana,
and I noticed that the kids were getting
quite sick because of poor sanitation.”
That experience spurred him to return
to university to do a masters’ degree
(sustainability, entrepreneurship
and design at Brunel University,
2016), where he received a
scholarship to carry out further
research on the technology.
The scale of tests has gradually
ramped up during research; initially
500ml, one-litre and seven-litre laboratory
bench trials were followed by 30-litre and
finally 1,000-litre
(1m3) systems.
The first pilot
test trial unit
of the latter,
six months
treating toilet
waste on a

military site for an unnamed humanitarian
organisation, finished in 2019. Early
results from analysing the degradation
of the electrodes suggest that a system
could last at least 10 years.
In any case, it is now being developed
by a London-based spin-out from Brunel
University WASE (water and sustainable
energy) that was founded in early 2017
by Fudge and civil engineers Llyr Williams
and William Gambier. They now have
doubled their staff, hiring a lead research
engineer and two chemistry interns.
In 2018, Fudge won a £25,000
Santander University Entrepreneurship
Award for the product, and was a finalist
in the 2019 JC Gammon award from the
Royal Academy of Engineering, among
other awards.
WASE now has Innovate UK funding
to install two systems in Kenya, Uganda
and Tanzania in summer 2020. The first
will aim to upgrade current anaerobic
digestion wastewater treatment
infrastructure at the Dadaab refugee
camp by installing a three-tank system,
with an aim to roll out further systems to
two other camps. The second is intended
to be used agricultural smallholdings in
Uganda and Tanzania. Following those
six-month trials, Fudge hopes to test
systems in schools next year, and is
currently looking for grants and funding to
support that work.
Back in the UK, apart from negotiating
plans to install a demonstration system
at an unnamed water utility, the designer
is also planning to install a 3-4m3 system
at a London microbrewery this summer
to treat process wastewater, as well as
generate gas for power.
In fact, Fudge is targeting the wider
UK food and drink manufacturing
sector to sell the product initially,
with the hope that orders for systems
will in time help to reduce manufacturing
costs.

avijit/adobe.stock.com

and could use
some of the gas for
our system. That
creates a market
opportunity for
them.”
Fudge knows,
having seen these
conditions firsthand.
His first exposure
to the wider world
was as a teenager,
when he travelled to
Mongolia on a World
Challenge school
trip and worked
in an orphanage.
After graduating
from Bournemouth
University in 2013
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Juice bar 2.0
Circular economy demonstrator serves juice into cups 3D-printed from orange peel
displayed in hoppers integrated into its base

I

nternational design and innovation
office CRA-Carlo Ratti Associati,
in partnership with global energy
company Eni, has developed an
experimental Circular Juice Bar that uses
oranges to make bioplastic, turns it into
filament, and 3D prints disposable cups
to drink the freshly-squeezed juice. Called
“Feel the Peel”, the prototype has toured

www.ied.org.uk

Italian exhibitions to demonstrate a
closed-loop approach to daily life.
“Feel the Peel” is a 3.10-metre tall
orange squeezer machine that is topped
by a dome filled with 1,500 oranges.
When a customer presses the juice
button, an orange slides down into the
machine, is cut in half, and squeezed.
The left-over rinds fall into the lower

hopper, where they accumulate.
Through a process of drying, milling,
and mixing with polylactic acid (PLA),
peel is transformed into a bioplastic.
It is heated and melted into a filament
that is formed into cups by a 3D printer
incorporated into the machine. They are
used to drink the freshly-squeezed juice
and then recycled.
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The other driverless

VEHICLE
Trials of autonomous cars by Uber and Waymo are grabbing the headlines, but this kind of
technology also promises to transform industrial machinery

S

everal types of tractors -- vehicles
that tow things in fields or on
roads, but probably don’t carry
them -- are currently being tested
in operation without an onboard driver.
These devices cannot be thought of as
independent, since they operate within the
strict confines of pre-set software rules.
Still, they are, to a greater or lesser degree,
autonomous, since they carry out their jobs
primarily on their own, with only human
assistance as a backup.
Those operational changes are
signalled in their form factor. Freed from
the previous necessity of housing and
protecting a human driver, the machines
are wrapped in futuristic exterior shells
that amplify their difference to current
technology. Although some design
features may be deliberately
provocative, so may
not remain once
production starts in
a few years’ time,
the projects have
passed
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the non-functional concept stage to
enter real-world testing. In other words,
right now their makers are defining the
interface between technological and
design possibilities and market realities.
A well-placed expert to explain
more is Case International Harvester’s
previous product manager of autonomous
vehicles Brad Lukac (now the Magnum
tractor global product manager),
who put together the original crossfunctional team of engineers, designers,
communications and lawyers to develop
the company’s first cabless tractor
concept vehicle in 2016. He says that
this version was intended to “shake

up the industry and get attention as the
ultimate expression of autonomy. We
need to get customers thinking about
what this might mean.”
The tractor, pictured below, is based
around a Magnum unit with ‘reimagined’
styling, automatically plots its own course
through a field. On-board sensing in the
form of radar, LiDAR and cameras detect
obstacles, and the vehicle reacts to them
by stopping in front of them until a remote
operator provides a new path. It also
stops if it loses a GPS signal, position
data, or when the manual stop button is
pressed, the company states. The OEM
partnered with Autonomous Solutions
Incorporated to develop the technology.

www.ied.org.uk
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All of this technology is aimed to help
improve the process. “The opportunities
for efficiency are substantial,” claims
Rob Zemenchik, global product marketing
manager of the company’s Advanced
Farming System (AFS), which markets a
range of sensing technologies.
One of the two user trials showing
the benefits was at the Gallo winery
in California, where the autonomous
guiding system technology NHDrive was
installed in Case New Holland T4.110F
vineyard tractors (with cab) performing
maintenance and crop production tasks.

FIVE LEVELS
At the 2018 Louisville, Kentucky farm
show, the company broke down agricultural
automation into five levels. The first is
automatic guidance, in which a navigation
system (its own is branded Accuguide)
steers the tractor to help reduce the
likelihood of missing areas or processing
them twice. The system, which has been
available for 20 years, relies on a guidance
correction signal broadcast from one or
several radio base stations to a receiver
mounted on the roof of the tractor, or
possibly satnav signals. That information
guides steering actuators through what it
calls ‘deferential corrections’. It can be
retrofitted to manual tractors. A recent
(2017) extension to the system was
AccuTurn, which calculates turning radii for
tractors and attachments.
An example of category two is vehicleto-vehicle communications, such as the
company’s sign-up to ISOBUS Class
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3, in which the tractor can control the
implement, which can also feed back to
the tractor (limiting speed, for example).
“This is where industry is coming out
with solutions for customers today,”
comments Lukac.
Category three is operator-assisted
autonomy, in which vehicles operate
themselves, but underneath a human
driver who remains in the vehicle as a
supervisor. Adds Lukac: “The overall theme
here, why there is more autonomy, is really
because the problem in the marketplace
is the lack of skilled labour, not the lack of
labour overall. If you don’t have someone
skilled in the community to drive the
combine or a tractor with a planter, you can
use lower-skill labour” in combination with
the additional technology.
Category four is supervised autonomy,
in which a single person manages
multiple (two or three) vehicles working
independently; perhaps from the cab of
one of the tractors. “This can be done
using a leader-follower concept,” points
out Lukac; most likely the two are working
together. “This is the focus of where
we think we are going to see driverless
tractors; it’s about how to take operators
out of the vehicle,” he concludes. Case
IH is trialling this concept at carrot grower
Bolthouse Farms, using Steiger Quadrac
tractors pulling harrows. Finally, category
five is completely independent work.
Although the development of roadgoing autonomous vehicles may
have captured public attention, in
fact the challenges that agricultural

work pose to autonomous vehicles are
sometimes greater than road-going
vehicles, according to Lukac. He states
that the paths that road-going cars will
take have already been developed by
the route planning industry. They are
fixed-path plans with a few choices. But
in agriculture, path plans are variable
and based on the implement that the
tractor is pulling, by how many vehicles
there are, and by the shape of the field.
In obstacle detection, for highway-based
vehicles, everything that they detect is
an obstacle. But in a cultivated field, that
is not necessarily the case; the tractor
could be facing weeds, a standing crop
or an obstacle, and need to discriminate
between them to take the right action.
This is why the current focus of the
Small Robot Company, a start-up of Ben
Scott-Robinson and Sam Watson-Jones,
is to generate data for farmers with its
scouting robot ‘Tom’. It was due to begin
trials in wheat and barley fields toward the
end of last year, with plans to work toward
serial production this year. The idea is
that this data could then be acted upon
by other robots: the weeder ‘Dick’ and
planting robot ‘Harry’ (pictured, below).
Both are still under development.
“Once you can gather, and understand,
data, acting on it is the most simple
element,” says lead mechanical
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engineer Raymond King. He goes on to
say that the company has a number of
ideas about controlling weeds, including
research into an ‘electroweeding’ concept
jointly with Rootwave.
In contrast to a tractor, at 150kg Tom
is light enough not to compact the soil
underneath its 4x4 wheels. A 4m boom
out in front of the 1.5m-long tubular body
running 800mm above the ground records
the state and health of the crop, and
looks out for any sign of damage, as it
rolls across fields at up to 2.5m/s.
Tom takes his instructions from sitebased controller Wilma elsewhere on
the farm, which also handles much the
processing of data recorded by Tom, to
provide farmers with intelligence about
weed hot spots or the location of pest
attacks, for example. In initial trials, it
will be accompanied by a human minder,
though the machine’s own capabilities
allow it to understand what is in front of it:
telling the end of the field, and determine
its own route.

AUTOMATION BY
ANOTHER ROUTE
For John Deere’s experimental electric
tractor prototype GridCon (pictured, inset
above), automation was a side effect
of an entirely different set of drivers
for innovation, according to advanced
engineering manager Nicolai Tarasinksi.
“Everybody talks about automated
machines and field robots. It is clear that
this has a benefit; it makes work more
precise, produces less fatigue, and offers
a means of cost reduction. This is not
why we built GridCon. When customers
looked it, their number-one concern was
the cable. Farmers don’t want to drive a
tractor with a cable; they are afraid that
they will damage it.” Hence, driving is
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done automatically.
But the cable is the essential umbilical
to bring power to the machine. To build it,
John Deere removed the cab and fuel tank
from a six-series tractor, and replaced
the standard 150kW diesel engine with
a 300kW electric motor, mated to an
infinitely-variable transmission, in the
same outer envelope as the
existing tractor. That
extra power allows it to
use a rotating implement
twice as big as the
previous six series: this
is a key competitive
advantage for the product
that would otherwise not
be cost-comparable to
diesel alternatives. But to
do that, it needs the 1,000m cable drum
to connect to a field-based stationary
power transformer that accepts 750V DC,
raises it to 2,500V at 3,500Hz (rather
than the typical 50/60 Hz) to reduce part
size.
Many customers of John Deere are
farmers that produce their own electricity,
through arrays of photovoltaic cells, for
example, from a wind turbine or biogas
plant. In addition to concerns about
climate change, John Deere wanted to
provide a way for them to essentially
power their own tractor. Although the OEM
considered batteries for a tractor -- and
indeed has developed one, the SESAM
tractor from 2016 -- they can’t match the
range required for a field tractor. Instead,
it has proposed Gridcon as a permanentlyconnected alternative. Farmers would
feed their electricity into the national
grid through one metered account, and
draw electricity for GridCon out through
another. So runs the idea; however, the
actual

form of
contract remains unfinished so far.
As is the GridCon, because it has only
just begun the second of a multiple-year
publicly-funded research project with the
Technical University of Kaiserslautern and
BAUM Consult. GridCon2 will aim to triple
the available vehicle power, to 1,000kW,
and the working range as well. In addition,
designers envisage the possibility for it to
power not just one implement, but several
satellite vehicles, in a so-called ‘ swarm’
configuration.
Since then, the company has shown
a 500kW autonomous electric tractor
concept at the Agritechnica 2019 show
(pictured below).
Tarasinski remains uncertain
whether electrification is essential for
autonomous vehicles. He admits that
there are benefits: the perceived safety;
relatively quiet no-engine running; the
smoothness of operation and the superior
degree of controllability of an electric
drivetrain when closed-loop control is
used. However, perhaps because this
wasn’t John Deere’s finding, he remains
uncertain: “Tesla made it clear that
electrification and autonomy belong
together. Whether this is true or not we
can’t figure out.”
An unambiguous early ‘yes’ to that very
question was key to the development of
Volvo’s autonomous road tractor, Vera,
currently in manufacturer testing before
being delivered for a trial with the shipper
DFDS, on a 5km journey partly on public
roads. Volvo’s autonomous solutions
vice president Mikael Karlsson says
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Volvo's VERA autonomous road-going tractor

that an electric driveline made perfect
sense in this application. He explains:
“First of all, the efficiency on an electric
driveline is much better, especially if
you run it at slower speeds. And the
efficiency conversion is up to four times
better. And then obviously it’s easier to
refuel or recharge with an electric vehicle
because you can do that automatically.
If the electricity is from a green source,
you will have a much better proposal
when it comes to CO2 emissions. And
it is quiet, so if your operation is from a
warehouse or from a factory, then you
can run from inside the warehouse to
the next destination without having any
disturbances.”

SKI LIFT
He compares a transport system with
automated vehicles to a ski lift: "We will
take some kind of predefined [route]
that goes back and forth, and make
investments to make that ski lift or
production flow going, and then you
can expand in the same area with more
slopes or more ski lifts. It’s more of a
system. Because what we do today is
we sell trucks that are like a swiss army
knife; they could be used for anything.
They can haul timber, they can do
concrete blending. This is more purposebuilt for a specific task to do in a specific
area.”
The major driver for developing the
product is cost savings, as its estimates
suggest that the driver accounts for
about 30% of operational cost, as well as
savings in maintenance costs.
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So the vehicle is the product of
completely reimagining the way that
goods are transported. Continues
Karlsson: “We’re trying to put ourselves
into the future, and not merely making
a linear extrapolation of what we have
now. We are looking into these specific
segments where we think that automation
will have a relevant place to play, and it is
typically repetitive flows very much similar
to production lines where we have a high
people transport or high capacity need.
“What we have today is a truck, which
in many ways is designed around a driver,
and if the driver disappears of this typical
work, then from a selling point of view for
instance it would be then that you don’t
really need good storage in the cab, you
don’t need a shiny exhaust pipe, high
horsepower or the other things that appeal
to the drivers. In many ways the business
model changes, the working conditions
change and the design changes as a
consequence.”
What’s particularly interesting is
that the resulting vehicle design is so
beautiful. Instead of a Frankenstein-esque
scrapheap hulk bristling with wires, Vera
has smooth, sleek lines and integrated
LED body lighting more reminiscent of
a sports car than an industrial vehicle.
This is intended to reassure people: Vera
comes in peace, according to Karlsson.
“It will be connected to humans, even if
there is no driver in the actual vehicle. It
is an integrated part of society. So we are
getting into how we think that autonomous
vehicles need to present themselves in
order to fulfill the purpose of not being

scary. That was really our inspiration, and
not to build something that looks like a
horror machine.”
To live up to that safety promise, the
vehicle is equipped with an array of 20
road sensors: three LiDAR, five radar and
11 cameras, feeding data to and from
a nearby control tower. The 4x2 vehicle
guides itself along a path through a map
that it also creates; Volvo has partnered
with Nvidia to help with the enabling AI
technology. Two 185kW (peak) electric
motors used in the company’s electric
buses are driven by electricity stored in
three or four on-board batteries provide
torque to wheels. For safety’s sake,
steering, braking and power supplies
are redundant. The vehicle would run 24
hours a day, pausing only for a 30-minute
recharge carried out by parking the vehicle
over a non-contact inductive charging loop.
The next step, he states, is to work
with local authorities to plan and prepare
road infrastructure for the first exemplary
system (but he would not specify by
when).
Just as innovative as the technology
is the contractual structure: Volvo won’t
sell these as individual units, but price
up the entire system and charge as a
service, per unit moved. Karlsson adds:
“It’s big logistics companies that have a
high need for transport. They are usually
seeing a certain investment over time,
and are looking at total cost of ownership.
It’s partly that, but it’s also that we think
that this is a better model because this
is what they want, to have a trouble-free
transport solution.”
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Anti-counterfeiting sheet using
visual characteristics

GB2574539A

Han Sol Yoo, Hyuk Won Lee,
Jeong Woo Han
Korea Minting, Security Printing & ID Card
Operating Corp
Anti-counterfeiting effects have a problem
in that the material cost is high or the
manufacturing process – such as using
expensive special inks of thermochromic,
photochromic, or time-varying inks, using
intricate processes such as intaglio
printing, using a special fibre material,
or injecting a special effect in the sheet
manufacturing stage – is complicated.
The invention relates to an anticounterfeiting sheet and a manufacturing
method for that, in which a colour shift,
a latent image, and a security window
can be implemented at low cost using
ordinary inks and printing rather than
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special inks or processes. In so doing,
the resolution of patterns changes or
the colours thereof change, or patterns
develop or a pattern shift occurs. In
addition, the present invention relates to a
method of recognising authenticity of the
manufactured anti-counterfeiting sheet with
a smartphone.
In order to achieve this goal, the anticounterfeiting sheet includes a transparent
substrate having a first pattern formed on
one surface and a second pattern formed
on the other surface. The first pattern is
configured to include a plurality of first
elements and first blanks, and the second
pattern is configured to include a plurality
of second elements and second blanks;
and all or a part of the first element is
hidden by the second element when the
second element is viewed directly from
above, and the first pattern is visually
recognised at a predetermined viewing
angle through the second’s blanks.
The anti-counterfeiting sheet may
further include a third pattern formed on
the other surface opposite to the one
surface on which the first pattern of the
first substrate is formed, wherein the third
pattern is configured to include a plurality
of third elements and third blanks, and
the first pattern is visually recognised at a
predetermined viewing angle through the
third blanks.
To recognise the authenticity of the
anti-counterfeiting sheet involves a user
terminal having an App and a camera,
in which the first pattern is designed to
include an identification pattern. Having
received an image of the anti-counterfeiting
sheet through the camera, the App,
which has pre-loaded information about
the identification pattern, determines its
authenticity by detecting the identification
pattern from the received image.

Anti-vacuum bin liner

GB2574053A

Karl William McAllister
A bin liner of plastic material used in
conjunction with a waste bin (receptacle)
for the collection of waste is stored
usually in the kitchen in the home. The
liner is inserted into the receptacle, then
opened with the top edges of the liner
wrapped over the edges of the receptacle
and held in place by the top of the bin lid
overlapping the main body’s edge, trapping
the liner in the process.
Once the liner is full, the waste
collected becomes compacted against
the walls of the body of the receptacle,
creating a vacuum between the liner and
receptacle wall. As the liner is pulled
upward, vacuum pulls the liner back,
making it harder to remove.
Bin liners with a drawstring built into
the hem of the opening to assist in closing
and securing the contents are liable to tear
when being lifted out of the receptacle by
the drawstring, because the pressure of
the vacuum holds the liner firmly, resulting
in the stretching and thinning of the
material and liable to tearing.
The invention concentrates on breaking
the vacuum between the liner and wall
of the receptacle by attaching a band/
drawstring to the bottom of the liner along
the outer side wall to the top opening, via
a hem along the side, or loose against the
outer wall of the liner.
When the band is pulled upwards,
the contents of the liner are compacted
slightly, pulling the side of the liner
away from the wall of the receptacle and
breaking the vacuum. That makes the liner
easier to remove.
When tied together at the top, the
drawstring/s or band/s will also help
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aerial vehicle (UAV) carrying a physical
object in a storage unit autonomously
aerially navigates towards a specified
location. The UAV includes an inertial
navigation system and a sensor, and
can detect, via the sensor, a laser
transmission emitted on the surface of a
specified location.
The UAV can detect the frequency and
pulse of the laser transmission to identify
that it is the intended recipient of the
laser transmission. The UAV can deliver
the physical object from the storage unit
on to the surface of the specified location
on which the laser transmission is being
emitted.

support the weight of the contents of the
liner underneath when being removed,
reducing the risk of the thinning the plastic
and pulling or tearing apart.

Automated hand-off between
UAV and AGV

GB 2574528A

John Jeremiah O’Brien
Walmart Apollo
This is a system and method, pictured
above, for facilitating a package exchange
between an AGV (autonomous ground
vehicle) and an UAV (unmanned aerial
vehicle). It includes authenticating the
package exchange between the AGV and
the UAV, wherein the AGV and the UAV
each transmit authentication information to
each other. Both AGV and UAV utilise
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mission information and information
obtained from one or more sensors
to determine a first set of positioning
information. The patent also covers
transmitting a second set of positioning
information from the UAV to the AGV;
exchanging the package between the
AGV and the UAV in response to the
transmitted first and second sets of
positioning information; and transmitting a
confirmation signal to a central server.

Laser-guided UAV delivery
system

GB2574133A
Robert Cantrell
Walmart Apollo

Drive shaft and sprockets for
chain conveyor

GB 2574550A

Aaron Philip Walker, Christopher George
Stewart
Joy Global Underground Mining
A drive mechanism for a chain conveyor
includes an elongated shaft that extends
along an axis and is configured to be
driven to rotate by a motor. A sprocket is
integrally formed with the shaft.
The sprocket includes a plurality of
lobes that extend around a perimeter
of the shaft. Each lobe is spaced apart
from an adjacent lobe by a recessed
portion. Each of the recessed portions
is configured to receive a drive pin of the
chain conveyor.

An automated laser guided UAV delivery
system is discussed. An unmanned
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How can an employer
protect confidential
information?
Following last edition’s article about protecting intellectual property generally, Wright Hassall
associate Luke Moulton focuses on confidential information and its protection

O

ften a business’ key assets
will be the information and
knowledge it possesses,
as well as the people who
develop and exploit those assets to
generate profit. Risks to such assets are
posed by an unscrupulous individual who
makes unauthorised disclosure or use
of the business’s commercially sensitive
information. Although it is impractical for
a company to keep that information and
knowledge under lock and key, a prudent
employer can take steps to minimise
the risk of its commercially sensitive
data being misused. This article explores
what confidential information is, how it is
protected and practical steps a prudent
employer can take to protect it.
In order to be protected by the law of
confidence, the information must not be
public knowledge, and any disclosure of the
information must be made in circumstances
that impose an obligation of confidence. For
example, the relationship between employer
and employee is a special one which has
an implied obligation of confidence.
The law has identified four categories of
information; they are described below.

Luke Moulton
The category which specific information
falls into determines the scope of
protection available to an employer in
respect of it. When determining the
category into which information falls, the
court would assess:
● the nature of the employment; certain
roles handle confidential information

more frequently
● the nature of the information
● whether the employer put the employee
on notice about the confidentiality of the
information
● whether the information can be easily
isolated from the other information the
employee may use.
Therefore, it can be difficult to say the
category into which relevant information
falls (categories are capitalised here
to refer to their strict legal meaning).
Generally speaking, based on case
law, Trade Secrets include, by way
of example, secret processes of
manufacture, a secret formula or special
methods for construction. Various
types of commercial information can
be Confidential Information, including
new – or improvements to – products or
processes, business methods, customer
lists and information, and financial
information.

PROTECTION
Although the employment contract
should be the main source of the rights
and obligations of an employee, the law

TABLE 1: LEGAL CATEGORIES OF INFORMATION
Public information

This cannot be protected

Skill and knowledge of employee

This information belongs to an employee and, provided that it does not fall within one of the below categories,
can be freely used by an employee

Confidential Information

Confidential information is protected during the course of employment but, after the employment has
terminated, it can only be protected if there is an enforceable express duty of confidence in the employment
contract.

Trade Secrets

Trade secrets can be protected before and after an employment, even if there is no express duty of confidence
in the employment contract.
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the wrongdoer of the unfair competitive
advantage gained from the misuse by
restraining the wrongdoer’s activity for a
period of time, to reflect the head-start
gained by the misuse.
Alternatively, the individual may be put
on notice of the claim, and the employer
could request an undertaking that the
individual will not (or will not continue
to) disclose or use the confidential
information. If satisfactory undertakings
are not received, the employer may
issue proceedings, seeking injunctive
relief and/or damages. An employer

who succeeds with a claim for breach
of confidence may be entitled to various
benefits. They might include:
● An injunction. A final order from the
court restraining the other party from
carrying out any further disclosure or
misuse of the information; and/or
● Damages: the employer would be
entitled to recover damages to reflect
the loss caused by the disclosure and/or
misuse; or
● Account of profits: the employer would
be entitled to the gains made by the
wrongdoer.

StockPhotoPro/stock.adobe.com

imposes various duties on an employee
to his/her employer. This includes a duty
of fidelity and good faith to the employer;
that implies a duty of confidentiality.
The implied duty means that, during the
course of employment, employees must
not disclose Confidential Information or
Trade Secrets to third parties, or use the
Confidential Information for their own
(or a third party’s) purpose. After the
employment has ended, the implied duty
of confidentiality only applies to Trade
Secrets.
It is important to remember that the
contract is king. Although an employer
has the benefit of some protection
at law, the best practice is to have
appropriately drafted confidentiality
clauses in employment contracts.
Along with other practical steps (see
box), this should provide the business
with the best prospect of protecting its
confidential information. For example,
the present position at law suggests
that commercial information would
be protectable after employment
as Confidential Information if the
information belongs to the employer,
the employer imposed an express duty
of confidence post-termination, that
obligation has been breached and
there has been loss or damage to the
employer. That said, just saying that
information is confidential will not in and
of itself mean it is protectable. The court
would still examine that issue as part of
any claim.
But what if an employee/former
employee is threatening to, or has,
disclosed or used confidential information
without permission? Employers are
advised to act quickly to obtain evidence
and take appropriate steps to protect the
Confidential Information/Trade Secret.
Whether or not the information has
been disclosed or misused, it may be
possible to immediately apply to the
court for an interim injunction. This
is an order from the court restraining
the other party from carrying out the
threatened disclosure or misuse or
any further disclosures or use before
the trial. If the information has been
misused, the employer may be able to
obtain a so-called springboard injunction.
A springboard injunction seeks to strip

PRACTICAL STEPS TO MITIGATE THE RISK OF A SECURITY BREACH
The protection of confidential information requires a holistic process, from implementing
appropriate protections, to following the implemented policies and procedures, to taking
appropriate enforcement steps. Practical steps to protect confidential information are listed below.
1. Implementing effective confidentiality clauses in employment contracts. There are grey areas
between the four categories of information, and the express terms of a contract would be a factor
taken into account by a court when assessing categorisation
2. Implementing a confidentiality policy to support the clauses within the contracts. This, together
with training, can improve employees’ knowledge of the employer’s expectations, and reduce the
risk of unauthorised disclosures and use
3. Marking commercially-sensitive information as ‘confidential’
4. Restricting access to commercially sensitive information to those who need access
5. Implementing (where practical) technical security measures to protect commercially sensitive
information
6. Reminding employees of their post-termination confidentiality obligations during an exit interview
at the end of their employment
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From finishing school, it took building
engineer Ian Batkin 31 years of
evenings and weekends to achieve
CEng, which he gained in 2017. His
story reminds us that, with vision and
determination, even a worker with
limited qualifications can reach the
highest levels of engineering

The tortoise
and the hare
T

here comes a point in most
students’ education when they
feel overwhelmed by a seeminglynever-ending course of studies:
“Will it ever end?” they moan. These people
might keep in mind the difficulties borne
by those brave and determined people
forced by circumstance to relegate study
into evenings and weekends, to fit around
earning a wage during the day. Stretched
to their furthest extent, such courses
are sometimes measured not in years
but decades. Such was the case of one
extraordinary Staffordshire engineer.
Born in the brewing town of Burton Upon
Trent in 1970, Ian Batkin did not want to
follow his father into the breweries, driving a
forklift and delivering beer. He recalls: “The
only thing ever available to the likes of me
was using your hands and not necessarily
using your brain. Mum and dad weren’t
from the part of society that would have
been able to afford me going to university.
In the 1980s, you went if you had money.
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Now there are student loans; that wasn’t
a choice for me at that time. My options
were: engineering, or working on the tools.”
The latter was a pretty frightful prospect,
as common industrial jobs took place in
smoke- and fume-filled factories without
much regard for health and safety.
Fortunately, when he was 14 (pictured,
p29, right), Ian’s school brought in a new
City & Guilds introductory engineering
programme at school. One morning a week,
it took students to Burton Technical College
(now Burton and South Derbyshire College)
to sample mechanical, electrical and
fabrication courses.
He recalls: “I could have been a plumber
or an electrician. I chose fabrication.” Two
years later, he’d won his first certificate, in
Industrial Studies, an old CSE, equivalent to
a GCSE today, and left school to enroll on a
YTS, youth training scheme (another City &
Guilds course) for welding and fabrication.
This not only introduced the subject, it also
paid a wage. Its purpose was to prepare
young people for apprenticeships.

And it worked; Ian found himself at
Robert Morton DG (now Briggs of Burton),
a manufacturer of tanks and hoppers
for breweries. But after little more
than a month, it became clear that the
company couldn’t afford to keep all of the
apprentices it had taken on, so Ian was
apprenticed instead to FJ Duckworths, a
fabricator of portal frames and steelwork for
buildings.

LIFE OF AN APPRENTICE
Most of the week, he worked as a plater,
cutting plates to drawings, tack-welding the
pieces together, and then passing them
over to his partner, who performed the final
welds before the assembly was sent on to
the paint shop. One day a week, he went
back to Burton Technical College.
Ian remembers: “It was very good. The
only down side was, working in a heavy
factory, you tended to slash your fingers,
and had to be aware that you would lose
limbs if you didn’t take care. But at 18, I
was getting not a bad wage, so that was
the way forward.”
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Three years later, having successfully
finished his apprenticeship, his ambitions
had grown. An opportunity to go up to the
drawing office was enthusiastically taken
up, and with it came enrolment in an ONC
(ordinary national certificate) qualification,
starting in September 1990. Sadly, not
even six months later, in February 1991,
the company ceased trading. Ian (pictured
that year, above left) was forced to seek
work elsewhere, back on the tools. It was
quite a blow: “You thought you were getting
somewhere, but you weren’t.”
Fortunately, as a fully-indentured
fabricator/welder, he was able to find
work, first at Able Engineering, then from
1993 at Trent Welding, where he worked
on mechanical tasks such as fabricating
steel structures, steel vessels, bridges
and mezzanine floors, and erecting them
on site.
During this time he focused his energies
on work, and met Tina, whom he married in
1995. It was time to secure a stable job.
But his ambitions never left, and an
opportunity arose a few years later when he
sought the advice of a draughtsman he had
met working in another company’s design
office. He suggested that Ian consider
computer training, so he enrolled – and
paid for – an evening course in AutoCAD in
late 1997. “It helped me figure out what I
wanted to do,” Ian recalls. As a result, in
September 1998 he enrolled on an HNC
(higher national certificate) in mechanical
engineering, two nights a week for three
years at Burton Technical College. Trent
Welding paid half of the course fees.
“The course was eye-opening; it taught
subjects at a higher level. It was the first bit
of design that I’d seen. Of course I’d been
working from drawings, but the interesting
bit was putting it down on to paper, the
actual design criteria of what materials you
were using; how to make it stand up; how to
fit it together.”
However, as the course veered off
on topics relating to aeroplanes and jet
engines, Ian came to realise that all of his
working experience had concentrated on
buildings and structures. In March 2000,
halfway through the course, he asked his
tutors if he could swap to an HND in civil
engineering. They warned that if he did so,
he would lose the progress he had already
made – so advised him to carry on until the
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end of the course, and
then, if he still felt the
need, to re-enroll.
At about the same
time, there was upheaval
at work, too, when he
accepted a managers’ job
at fabrication company HSD
Structures, starting work
in April 2000. This turned
out to be a stroke of luck.
The job involved ordering
materials, and making sure
that jobs were finished on time. It reinforced
his desire to get away from the tools, without
being completely separated from them, as he
was often down on the shop floor to oversee
fabricators and welders.

IMMEDIATE IMPACT
In any event, he saw the first HNC through
to completion in 2001 – and noticed its
immediate impact in the way that he was
treated at work. “Companies see you in
a different role,” he says. And then he
did re-enroll, and began the two-year civil
engineering HNC, which for some reason was
only taught one night a week.
Even that slight reduction in work made
a big difference, Ian recalled, as his first
child Adam was born in February 1999; Luke
followed in February 2002.
Although it was happy days at home,
things were not so rosy at work, where
he was the victim of downsizing in 2002.
He then took up work as a self-employed
draughtsman, project engineer and fabricator.
And the remit of his work was increasing.
One job that stands out during that time was
a portal frame for a structure in Birmingham.
Ian designed the portal frame, drew up the
fabrication drawings, then fabricated the
columns and steelwork and the cold-rolled
steel, then ordered it all, and went on site to
erect it, even down to the level of booking the
crane to come on site.
Still, he felt that his work on the second
HNC course was leading him in the right
direction. “That helped me see where I
wanted to go.” And guess what that meant:
back to school. “The way it was going, I’d
done the HNCs, and talking to people, the
next step was a degree. Having done all of
that studying, I didn’t want to leave it – I
was enjoying it.” In 2003, he enrolled at
Nottingham Trent University on a part-time

BSc civil
engineering course: one
day a week for five years.
This was another institutional novelty,
the first time the university had done
a so-called ‘sandwich’ course in civil
engineering. As it was the first year, Ian
and the only other mature student were
thrown into the full-time BSc course, “with
a bunch of kids coming in late, wearing
flip-flops. It was a strange environment, to
say the least.”
His second year brought two changes:
a larger cohort of mature students, and
another shift in his employment. With a
family to feed and Tina working part-time,
Ian (pictured below in that year) needed to
bring in some more money. In November
2004, he started at Derby’s Abacus Design
Associates as a design engineer.
It was his first experience of working
in an office, wearing a suit and tie. “In
a factory, working on the tools where
everything is manual, there’s a different
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degree of language, should I say, that you
would be used to. It was totally different to
an office,” remembers Ian. He soon started
to enjoy the work, however, and was finally
off the tools, no longer cutting himself or
breathing in smoke.
Meanwhile, with financial support from
the company, Ian completed the degree
course in 2008 – he got a 2:1 – and
was promptly asked if he wanted to do a
masters’ degree. For the first time in his
life, he declined. “I’d done 10 years of
education – I didn’t want to do any more.”
At the time, the company had, among
other work, a contract from Derby City
Council to inspect old timber-framed
schools. His work expanded to cover other
aspects of design, including concrete
testing of swimming pool support frames,
and designing props for timber-framed
buildings at risk. “I loved it. The fact of
where I came from, working on the tools,
gave me insight in what I was designing. I
could see where the connections designed
by others wouldn’t fit. The problem was that
there were some graduates there who were
straight out of university that had never
picked up a bolt, or never been on site. I
could see that it wouldn’t work because I
had been there. I was lucky that I had real
experience in all of it.”
Redundancy hit again in 2010, when
Abacus cut down its staff. But this time,
Ian, competent in two professions – a
plater/welder, and a design engineer – as
well as a degree, felt more confident.
His contacts at Derby City Council soon
enabled him to win a post in its structures
department as a senior technician.
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Ironically, the reason why he was made
redundant was partly because the council
had stopped outsourcing. So when he
moved to the council in 2011, Ian was
able to pick up where he had left off with
essentially the same job – where he
remains today.
Working in a professional capacity,
and working with two colleagues who
are professional engineers, made the
decision to move to the next level
easy. As his course was a BSc, it
was accredited for IEng, Incorporated
Engineer. So he applied, describing the
process of pulling together evidence
and compiling a report as ‘a lot of
work’. “It’s just the next stage of your
career.” He gained the registration in 2015.
He applied for that qualification through
the IED. When asked why he didn’t go to
ICE, the professional body of the subject
that he preferred at HND level, civil
engineering, he replied that he felt it was
more appropriate given his roots. “Being
a fabricator, I did more design engineering
than civil engineering. Civil engineering
is highways and infrastructure. As my
background is that of mechanical and
fabrication, I wanted to join the institute
that best reflected my career. And at the
time, I had a colleague in the IED as well.”
Again, Ian felt that he wouldn’t stop
pursuing his career, and said: “It was
always my view, once I started my degree,
that I would be chartered somewhere down
the line.” So in 2016, he started setting
aside time to apply for CEng – a lengthy
process. At that time, he explains, the only
route was a technical report, setting out
how he was working at masters’ level. In
practical terms, he spent six months writing
4,000 words in evenings and at weekends.
He won that final qualification in June
2017. “That was the pinnacle of my career,
and I was as happy as the days that Adam
and Luke were born.”
Ian admits that his driven personality
helped him get through some tough times.
“If I have a goal, I will stick to it, even if
there are obstacles; in fact they give me
more drive to get to the end. If it were
smooth all of the way through, I don’t know
if it would be as satisfying.”
One final distinction came to the
distinguished engineer (pictured right); he
was named a IED Fellow in 2019.

IEng/CEng
✔✔
✔

alternative routes

Both qualifications are competency-based, so
an experienced engineer who does not hold a
degree can apply for either by demonstrating
knowledge to the current exemplifying level.
There are two ways to do this.
The Experiential Learning Route (ELR)
requires applicants to submit a report
that explains how they meet not only the
competencies required for registration at
IEng or CEng, but also how they have learnt
the technical knowledge that would normally
be gained via a degree level education.
In addition, they must sit a face-to-face
interview to explain their knowledge, learning
and competence to the assessors, who mark
the applicant against a set of criteria as
set down by the Engineering Council and
contextualised by the IED for a greater focus
on design experience and knowledge.
The Technical Report Option (TRO)
requires applicants to submit a report
demonstrating how they have learnt the
knowledge equivalent to a degree level
qualification during their working life. First,
applicants detail their qualifications. Then
IED’s Education and Training Committee
(ETC) carries out a gap analysis between
those and the exemplifying qualifications.
The size of the gap determines the length
of the report required (between 2,000 and
10,000 words). The applicant then submits a
synopsis for approval. A mentor is appointed
and a deadline given for the report (usually
3-12 months). Once it is written, applicants
attend an interview to discuss its content.
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WHAT’S HAPPENING

Fish waste plastic substitute wins big
Lucy Hughes, a student at the University of Sussex (pictured, right),
has won the international prize of the 2019 James Dyson Awards
for MarinaTex. This invention of hers aims to solve the problem
of single-use plastic by harnessing organic waste from the fish
processing industry to create a plastic alternative.
MarinaTex is a bioplastic made of organic fish waste ordinarily
destined for landfill or incineration, and locally-sourced red algae.
It is a translucent and flexible sheet material, making it an ideal
alternative material for single-use packaging.
The material is said to be relatively resource-light, requiring little
energy to produce. It biodegrades after four to six weeks, is suitable
for home composting and does not leach toxins, removing the need
for its own national waste management infrastructure. As MarinaTex
uses byproducts from the fishing industry, it also helps to close
the loop of an existing waste stream for a more circular product
lifespan. According to Hughes, one Atlantic cod could generate as
much organic waste needed to make 1,400 bags of MarinaTex.
Sir James Dyson said: “The James Dyson Award received some

thought-provoking ideas this
year…Ultimately, we decided
to pick the idea the world
could least do without.
MarinaTex elegantly solves
two problems: the ubiquity
of single-use plastic and
fish waste.”
As international
winner, Hughes will
receive £30,000, which will be put
toward further research. She was previously named as
the national (UK) winner, which came with a £2,000 prize.
In response to winning the international prize, Hughes professed
delight. She added that although the invention is still in its infancy,
“I’m excited to now have the chance to undertake further research
and development to explore all of the possible uses of MarinaTex,
taking into account form, function and footprint.”

‘Rain garden’
installed
Specially-designed rain gardens and
pavements which absorb rainwater and
slowly release it in to the sewer network
have been unveiled by Thames Water
in London. The gardens in Godolphin
Road, Shepherd’s Bush, are the first to
be installed by the company as part of
an effort to relieve pressure on sewers
in the city during periods of heavy rain.
Instead of rainwater running off hard
paving and tarmac in to drains, where
it can overwhelm the sewer network,
it is instead soaked up in to crates
installed underground and gradually let
in to the network. The gardens are fed
by surrounding permeable paving which
also allows rainwater to pass through
the gaps between paving stones and
absorb into the base underneath. They
form a type of sustainable drainage
system (SuDS).
The permeable paving is part
of Thames Water’s Counters Creek
Flood Alleviation Scheme, due to be
completed by March 2020.
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Left to right: Elena Santiago Cid, director
general of European Committees
for Standardisation and Electrotechnical
Standardisation
(CEN and CENELEC),
Phil Childs MIED,
Scott Steedman, BSi
director of
standards.

Member awarded
for standards leadership
Phil Childs MIED has been recognised for
leadership in the 2019 BSi Standards Maker
Awards. He is chair of the technical product
realisation (TPR/1) committee.
The commendation reads: “Phil has
overseen the transition away from the UK’s
much-loved engineering drawings standard,
BS 308 – which was withdrawn in 2000 – to
the ongoing development and improvement of
the unique national framework standard, BS
8888. Providing support and encouragement to
all of the subcommittees and chairs under the
TPR/1 banner, Phil’s stewardship of this area
has seen the committee grow and expand to
cover all aspects of engineering design, product
specification, and product verification from its
original technical drawing roots.”

BS 8888, revised in 2017, explains the
way in which engineering drawings outline and
present technical specification of products
and their component parts, and covers all of
the symbology and information that engineers
and designers need to include on their
drawings, whether they are produced in 2D or
in 3D, created using CAD systems and/or 3D
modelling, according to BSi.
Childs also served as leader of the UK
delegation to the ISO technical committee for
geometrical product specification and verification
(ISO/TC 213), one of the two international
committees mirrored by TPR/1. As a result,
the UK took the secretariat of ISO/TC 2013
in 2017, which means that BSi leads the way
internationally on the subject, the award says.
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WHAT’S HAPPENING

IED recognises promising new designers
A total of 22 IED prizes were awarded to students
from 15 universities, some of which participated in
the 2019 New Designers exhibition at the Business
Design Centre, Islington, London. The annual IED
prize is awarded to IED student members who
produce an outstanding performance on their final
project, as judged by the universities themselves.
Each university can award one prize from each
accredited programme qualification: EngTech,

IEng, RProdDes, CEng or CTPD.
On 3 July 2019, IED president Pete Lomas
FREng HonFIED presented the six students
attending the event with framed certificates:
Charles Bradley, George Fudge (pictured, top),
Joshua Holden-Brown (pictured, middle), Nicholas
Mulliner, Joshua Steel (pictured, bottom) and
Willoughby Wilding-Taylor. The students then
displayed the certificates on their exhibition stands.

The students awarded were:
George Fudge
Jessica Lockyer
Zachariasz Krawczyk
Stuart Mole
Shane Spence
Aaron Mitchell
Joshua Holden-Brown
Nicholas Mulliner
Sourabh Baid
Laura Uribe Bogota
Joshua Mitchell
Matthew Brunt
Joshua Steel
Jake Vita
Jacob Hayward
James Clarke
Chen-Feng Chuang
Fred Whitten
Jing Hang Wong
Stefano Sileo
Willoughby Wilding-Taylor
Charles Bradley

IEng
CTPD
CEng
EngTech
RProdDes
RProdDes
RProdDes
IEng
RProdDes
RProdDes
CEng
RProdDes
RProdDes
RProdDes
RProdDes
RProdDes
IEng
CEng
CEng
RProdDes
RProdDes
RProdDes

Bournemouth University
Bournemouth University
Bournemouth University
Bournemouth University
Bournemouth University
Buckinghamshire New University
De Montfort University
De Montfort University
Manchester Metropolitan University
Middlesex University
Middlesex University
Nottingham Trent University
Solent University
University of Brighton
University of Derby
University of Liverpool
University of Nottingham
University of Nottingham
University of Nottingham Malaysia Campus
University of Portsmouth
University of Sussex
University of West of England

Top women listed
A list of 100 women engineers from history has
been released as part of a project to celebrate the
achievements of women in engineering over the
past 100 years, and to mark the centenary of the
Women’s Engineering Society in 2019.
The organisation was formed to inspire,
support and encourage women to become
engineers, technicians, electricians, motor
mechanics, construction workers, pilots, machine
shop operatives, draughtswomen, and others.
The list names 100 most influential women
engineers in Britain, or who were British, that lived at
some time between 1919 and 2019, but who are no longer
alive.
The list includes founders of the Women’s Engineering Society
such as Rachel Parsons and Laura Annie Willson MBE, and its first
secretary, Caroline Haslett DBE, as well as presidents of the society,
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including the pilot and engineer Amy Johnson
(pictured) and the founder of the Electrical
Association for Women, Mabel Matthews.
It includes well-known women from
the Second World War period such as Tilly
Shilling, who developed the valve that
prevented Merlin engines stalling when
diving; and Hilda Lyon, who developed the
‘Lyon Shape’ used for the airship R101,
according to WES.
The list was compiled by judges Dawn
Bonfield, Nina Baker, Henrietta Heald, Anne Locker,
Gordon Masterton and Will Whittow, following public
nominations submitted online.
The list coincides with publication of a book charting the early
years of the Women’s Engineering Society, Magnificent Women and
their Revolutionary Machines by Henrietta Heald.
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World’s first wireless foetal
monitor wins award
A team of engineers and experts from the
University of Nottingham, Monica Healthcare
and GE Healthcare have received the 2019
Colin Campbell Mitchell Award from the Royal
Academy of Engineering.
They received the award
for developing the Monica
Novii Wireless Patch
System, a wearable
monitor for women in
labour that monitors the
baby’s heartbeat.
Foetal heart rate and
contraction monitoring
during pregnancy and
labour has been routine clinical practice
for the past 40 years, to evaluate the well-being
of the unborn baby and mother. However, the
traditional device involves two belts wrapped
around the mother’s abdomen holding
transducers connected to a bedside monitor.
This device is said to offer a number
of improvements. It overcomes heart rate
confusion between mother and unborn child. It
is unaffected by high body mass index, unlike its
ultrasound competitor. Its sensitivity improves
data accuracy, and its wireless connectivity
enables mothers to move around freely.
Those awarded were Professor Barrie HayesGill and Professor John Crowe from the University
of Nottingham, Terence Martin from Monica
Healthcare, and Kanwaljit Bhogal, Jean-Francois
Pieri and Carl Barratt from GE Healthcare.

Starting their research in the early 1990s,
Hayes-Gill and Crowe set themselves the
challenge of separating the electrical signals
produced by the unborn child’s heart from
contaminating noise signals, including
electrical signals
from the mother’s
heart, uterine activity
such as contractions,
and electronic
interference from other
medical devices used
during labour.
During trials at
Queen’s Medical
Centre, Nottingham,
a breakthrough
came in the adoption of
a three-channel sensor, along with the careful
design of electronics to reach the theoretical
noise floor. If the foetus moves out of the range
of one channel, it falls into range of another; this
indicates movement – invaluable for monitoring
foetal well-being – and was an innovation that
secured another patent.
Hayes-Gill at University of Nottingham says:
“To see our research of many years become a
true commercial reality with devices now being
sold around the world is a very proud moment
for us all.”
The award is made annually to an engineer
or small team of engineers who have made an
outstanding contribution to the advancement of
any field of UK engineering.

Power at the
bottom of the sea
ABB has proved a subsea electricity power cable
system that the company says will power extraction
plant at the seabed, as well as bring ‘the majority’
of the world’s offshore oil and gas platforms within
range of a land-based power plant. It says that a
single cable can carry up to 100MW over 600km
to depths of 3,000m.
“Moving the entire oil and gas production
facility to the seabed is no longer a dream.
Remotely operated, increasingly autonomous,
subsea facilities powered by lower carbon
energy are more likely to become a reality as we
transition towards a new energy future,” said Peter
Terwiesch, ABB industrial automation president.
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ABB contends that powering pumps and
compressors on the seabed, closer to the reservoir,
can significantly reduce power consumption, and
that power from shore generates fewer carbon
emissions. Previously, only the transmission cable
and subsea step-down transformer were proven to
operate underwater. Now, it also includes medium
voltage variable speed drives and switchgear,
control and low voltage power distribution, and
power electronics and control systems.
A 3,000-hour shallow water test in a Finland
harbour (pictured) was completed in late 2019.

Sepsis
sensor
developer
awarded
George Winfield, Founder and
CEO of SPYRAS, has won the
Royal Academy of Engineering’s
JC Gammon award, receiving a
£15,000 prize with support from
the Royal Academy of Engineering
Enterprise Hub.
Winfield’s company is
developing a low-cost, paper-based
sensor to help identify sepsis in
hospital patients by accurately
monitoring their breathing rate.
Patient deterioration due to
infections that develop into sepsis
is the primary cause of intensive
care unit admissions from lowerdependency hospital wards,
according to the Academy.
A patient’s respiratory rate is
well known to be the earliest sign
of sepsis. The prototype paper
sensors being developed by SPYRAS
will provide continuous monitoring
of respiratory rate, inhalation and
exhalation periods and depth of
breathing. Machine learning will
help predict when a patient is
beginning to deteriorate and alert
clinicians early. Earlier identification
of the condition could save up to
14,000 lives a year in the UK alone.
The awards mark the Royal
Academy of Engineering Enterprise
Hub’s sixth annual Launchpad
competition, an initiative set up to
encourage more young people to
start their own businesses.
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Elections & Registrations
Transfer to Fellow
Gerald Lewcock
David Maffin
Ian Batkin
Paul Morley
Michael Bowen

Cobham
Fareham
Burton-on-Trent
Banbury
Beccles

Election to Member
Dr Andrew Wodehouse
Glasgow
Dion Owen
Bangor
Chris Malcolm
Bournemouth
Christopher Regan
Andalucia, Spain
Hugh Groves
Bristol
Prince Svipira
Birmingham
James Axford
Oxford
Neil Cooper
Great Yarmouth
Adam Hilliard
Crowborough
William Jephcote
Bristol
Election to Student Member
Bournemouth and Poole College
Charles Barnett
Lily Anne Bath
Torran Bewers
Joshua Booth
Nigel Bower
Alexander Brown
Joshua Carter
Daniel Cartwright
Bradley Chapple
Joshua Clift
Joseph Cook
Charles Courage

Sergio Curado
George Day-Parsons
Holly Dore
Tamsin Dunham
Tom Dykes
Matthew Fitzgerald
George Fox
Jake Fryer
Stefan Griu
Morgan Harris
Chloe Hext
Kieran Hillman
James Hoskins
Craig Johnson
Daniel Kent
Lewis King
Max Knight
Roxane Kouassi
Charlie Legg
Kai Luke
William Macer
Ricky Mee
Calum Orchard
Alexander Peek
Harrison Penfold
Marcin Pieta
Richard Rouse
David Sill
Charlie Silver
Kieran Smith
Nicholas Smith
Neil South
Kieran Spracklen
David Stone
Dean Tanswell

Shaun Turner
Matthew Waine
James Watton
Ben Weeks
Harry White
Sam Willmott
Brunel University London
Michael Vasileiadis
Zeming Wang
Zihao Zhang
Cranfield University
Fares Wali
Imperial College London
Kabir Knupp
Liverpool John Moores University
Jack Johnson
Sam Stead
Chloe Thomas
Henry Ward
Middlesex University
Hussain Alkhorsan
Hussain Al-shawi
Mohammed Aslam
Youssef Attia
Charlie Auletta
Hamza Azab
Anthony Bacani
Shanab Bbar
Jacob Boothroyd
Luke Carr

Malak Dahroug
Ismail Gardher
Savraj Hunjan
Farhaad Khan
Oliver Lushington
Francisca Chou
Kailum Nicholas
Ope Ogunleye
Mohamed Omar
Devarsh Patel
Ghassan Sammak
Roshan Saravanan
Aniket Saxena
Jasveer Singh Sethi
Ivan Tenev
Mondr Tituoha
Luca Trabuio
Tejasbhai Viradiya
Pruthvik Viradiya
Ela Warburton
Tom Webb
Mario Zolana
Pimpri Chinchwad College of
Engineering, Pune, India
Prathamesh Bodhle
Sapienza University of Rome
Parsa Kian
University of Birmingham
Alexander Dhesi
University of Leeds
Emma Reece

EwB student challenge

Cracking ideas, Gromit!

Engineers Without Borders has launched its next student challenge,
which aims to address social issues in Johannesburg, South Africa.
There, it says, “rapid population growth and economic inequality have
caused housing shortages, inconsistent access to electricity and water,
food scarcity, and problems with waste collection.
“This presents an opportunity to design for the interconnected issues we
face globally with changing urban environments and infrastructure.
“Now, there is excitement around engaging an international audience
and exploring the potential of engineering design to meet the needs of
people everywhere.”
This year marks the first time its UK, USA and South African
organisations have collaborated on a student challenge. The scheme
began in 2011, and is intended to be integrated with a first or secondyear university curriculum. More information: www.is.gd/qafara

The Intellectual Property Office has
launched activities, information and
an invention competition for students
aged 5-11, with help from Aardman
Animation. Videos featuring clips
from the Aardman Animation films,
as well as behind-the-scenes
footage, have been created to
provide more information about
design, technology and intellectual
property.
More information and details on the competition (which closes
in April) are available via www.is.gd/ayagoz. Some previous entries
have been uploaded to www.is.gd/awesef
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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.

If undelivered, please return to:
The Institution of Engineering Designers,
Courtleigh, Westbury Leigh,
Westbury, Wiltshire BA13 3TA

