Thursday 24 November 2016 telegraph.co.uk

SPECIAL rEPorT

Careers in Engineering

Ready to roll
Self-driving vehicles seem to be inevitable. But from a technological standpoint,
what will it take to put them on the road? Virginia Matthews finds out

T

he naysayers may shake
their heads, but with the
UK’s most extensive trial
of self-drive cars to date
due to go live in the capital
in January, there is no doubt that
autonomous driving systems (AD)
are already hogging the fast lane.
Drive Me London is devised by the
Swedish carmaker Volvo and will let
families drive semi-autonomous cars
on public roads for the first time.
Volvo hopes it will “speed up the
introduction of a technology that
promises to massively reduce car
accidents,” according to the company.
Kicking off with a small number of
semi-autonomous cars but switching
to around 100 fully autonomous
vehicles in the course of 2018, Volvo
says it intends to use its trial data to
develop AD technology suitable for
“real-world driving conditions”.
Driver assistance systems have
gathered pace in recent decades
and for many of us, cruise control,

INSIdE

blind-spot and lane-departure
warning systems, automatic
emergency braking and drowsiness
alerts already come as standard.
Yet the safety enhancing bells
and whistles set to be ushered in by
the latest wave of AD development
are like nothing we have seen before,
points out Mike Hawes, chief
executive of the Society of Motor
Manufacturers and Traders (SMMT).
“It’s an exciting time to be planning
a career in UK automotive, with some
of the world’s brightest engineers,
designers and programmers working
on technologies that will transform
our society,” he says. “Britain is rapidly
earning a reputation as a centre
for excellence for its R&D and as
a test bed for these technologies.”
Although engineering has
traditionally had a backstage image,
the role of the self-drive car in
improving our lives – by freeing up
congested roads, for example, and
saving us valuable time – is set to recast

it as hero, says Prof Martin Levesley,
pro dean for student education for
the Faculty of Engineering at the
University of Leeds. “No two things
could be more exciting than the
current developments in advanced
robotics and high-performance cars,

Intelligent cars will
be on your street sooner
rather than later
and in the case of AD, these two things
combine to make a very attractive
STEM career path indeed,” he adds.
“When it comes to understanding
how sophisticated self-drive technology
can be used to improve aspects of
society, nobody is better placed than
the trained engineer.”
UK carmakers have been exploring
the potential for self-drive systems

for some time now and Prof Levesley
believes that the first fully autonomous
vehicles could roll off production lines
and into British showrooms in as little
as five to 10 years.
While demand for qualifications in
AD engineering has soared in the US
– the Silicon Valley online education
platform Udacity received more than
11,000 applications for its ‘nanodegree’
in the subject recently – Prof Levesley
believes that the UK, too, is gearing up
with a large pool of multidisciplinary
engineering talent. “There is obviously
going to be heightened demand for
advanced computer skills in order to
programme cars to understand road
conditions,” he points out, as well as
electrical and electronic engineers to
develop the communications systems
which allow different parts of a car
to “talk” to each other.
At this stage, car manufacturers
cannot be sure that the general
public will buy into the concept
of self-driving cars, but this will be
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crucial if AD is going to be successful.
“There are many questions still to
be answered around the interface
between humans and cars, particularly
when it comes to the ethics of people
being permitted to take over the
controls, even when the computer
is a better driver,” says Prof Levesley.
But with a 2015 study by KPMG
suggesting that intelligent vehicles
could help create 320,000 new jobs
in STEM and generate £51 billion for
the UK economy annually by 2030,
the commitment to AD is apparent.
“We’re already seeing signs that the
Government is determined to clear
regulatory hurdles in order not to
miss out on the enormous sums
of money being invested in AD,” adds
Prof Levesley. “And with big names
like Jaguar Land Rover, Mercedes
[the Mercedes-Benz F 015 Luxury in
Motion is pictured above] and Nissan
heavily committed, my prediction is
that intelligent cars will be on your
street sooner rather than later.”
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CAREERS in
EnginEERing
V I R T UA L R E A L I T Y

The next industrial revolution has begun
Don’t underestimate the
impact virtual engineering is
having on manufacturing. Is it
the fourth industrial revolution?
norman Miller finds out

Virtual
engineering
can even
allow
companies
to bypass
physical
prototyping
completely

A

longside things such as
advanced 3D printing and
new material development,
virtual engineering (VE)
is revolutionising
industrial manufacture, creating
what has been dubbed Industry 4.0
– the fourth industrial revolution
after mechanisation and steam
power, mass production and
electricity, and the initial arrival
of computers and automation.
Product design and development
used to rely on making and testing
physical prototypes based on the
knowledge of human engineers.
Without precise ways to evaluate
performance in advance across diverse
conditions, initial prototypes ran
a significant risk of failing, because
of design or manufacturing flaws.
This meant redesigning initial
concepts multiple times to address
the weaknesses revealed in physical
testing – costing time and money.
Sophisticated virtual reality models
and advanced computer-aided
manufacture cut through this
rather laborious process, allowing
manufacturers to optimise products
far quicker and facilitating them
to create better products faster.
Virtual engineers can quickly
create and explore the performance
of thousands of design alternatives
in a virtual environment before
making a single physical prototype.
This involves creating computergenerated 3D parts and assembling
them in a digital model, then testing
how they function across a host of
modelled conditions. Once they have
an idea of what works best, the
manufacturer can build a physical
prototype to see if it works as
perfectly in the real world.
Virtual engineering can even mean
that companies can bypass physical
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W H AT i S V i R T U A L E n g i n E E R i n g ?

Pace of change
VR can speed
up the design
process from
weeks or months
to just a few days

prototyping entirely. Japanese IT
giant NEC, for example, has used
VE software to design heat sinks
for network servers within tight
schedules that allowed no time for
physical prototypes, while racing car
manufacturer Ligier created its JS P3
racer without a single real-world
prototype being built in the
development stage.
DRiVing ViRTUAL EnginEERing

The automotive industry is one of the
main arenas where virtual engineering
is really showing its mettle – as in the

collaboration between Jaguar
Land Rover and VE specialists Exa
Corporation to create the firm’s 2017
Land Rover Discovery – the first Land
Rover to undergo a full programme of
virtual testing prior to any building
and testing of physical prototypes.
“Exa’s PowerFLOW software
was used extensively from the
early design stages for creating
an aerodynamic design as well
as for engine cooling airflow and
brake cooling systems,” reported
Land Rover in a statement. “Over
1,000 simulations were run during

the course of development for
tackling items such as the air curtain,
slotted spoiler, aero wheels, dirt,
and water management.”
The time taken for some design
processes was reduced from several
weeks to just a few days, while other
elements of the process were able
to be undertaken 10 times faster
digitally than using traditional
real-world engineering methods.
BOOSTing THE BOTTOM LinE

Honing products digitally not only
shortens production timescales but

also cuts costs. “Physical prototypes
are expensive – from US$250,000
(£200,000) to US$1 million
(£800,000) per vehicle,” says Steve
Remondi, CEO of Exa Corporation.
“With 50 to 70 test prototypes built
per programme, carmakers
collectively spend US$10 billion
per year producing them. Virtual
engineering can cut these costs by
a third, by reducing late-stage testing
and enabling result verification
earlier in the design process.”
KEEPing iT REAL

Despite the savings that virtual
engineering is bringing to industries
such as car manufacture, there is
still a vital role to be played by more
traditional physical testing.
“Alongside Land Rover, Renault
and Tesla use virtual engineering
for more and more of their design
processes – but I still don’t think we’ll
see road cars developed solely by
digital simulation,” says automotive
tech journalist Curtis Moldrich.
While simulations are used for
early stages of the design, it is realworld component testing on which
decisions are ultimately based.
The new Land Rover Discovery still
involved a host of prototype vehicles
and rigorous testing over a 28-month
period that saw the vehicle subjected
to extreme climates and terrains in
more than 20 countries – from sand
dunes in the 40C heat of Dubai
to ice-driving in sub-zero Sweden.
Virtual engineering may transform
the manufacturing world – but the
real world remains the ultimate test.
BECOMing A ViRTUAL EnginEER

VE is a perfect example of the
multidiscipline opportunities of
STEM careers, uniting engineering,
computer science and manufacturing
technology. An A-level in maths is
a must, physics is a plus, and design
technology is a further option.
Several UK universities offer
engineering degrees with a strong
VE element, including Oxford
Brookes University’s Automotive
Engineering course, London South
Bank University and the University
of Liverpool, which established
the Virtual Engineering Centre.
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ENGINEERING & CONSTRUCTION
RECRUITMENT EXHIBITION

Balfour Beatty rail tackle
both the challenge of ageing
infrastructure and the StEM
skills shortage, says Chris Moss

mean the training and experience
are necessarily narrow or restricted.
“Only a few of our technical leads
remain staunchly discipline-specific,”
says Mr Kirk. “The vast majority of
our engineers work in more than
one discipline. This is great for us
as a business as we become more
agile in a competitive market and
great for our engineers, who are
able to develop a broader range
of skills and abilities.”
Brexit, meanwhile, presents
a new set of challenges for
engineering firms. Balfour Beatty is
among several major infrastructure
providers pressing for an early and
integrated policy response to retain
the skills of workers who have
migrated here and to ensure that
talented engineers from Europe
keep on arriving.
“The free movement of labour
has allowed us to find the skilled
staff we cannot currently source

W

hen did railways
become cool again?
Was it Eurostar and
the Channel Tunnel
that reminded us
how much fun a train journey could
be? Or was it HS1, which showed us
that we could speed up commuting?
Or was it – is it – the essential
greenness of trains that holds so
much appeal? What other transport
system can shift hundreds of people
at a time and boast a relatively small
carbon footprint?
Something happened that’s for sure
and some of the UK’s home-grown
projects, including the Scottish
Borders railway, Crossrail in London
and the Home Counties and HS2,
are getting people excited again.
For one of the principal contractors
on HS2, Balfour Beatty Rail, the
renewed focus on rail in the UK is
a fruitful union of past experience
and future-oriented technologies.
“The UK’s rail expertise has
developed over many generations,”
says Peter Kirk, the firm’s business
development director. “We’ve had
railways much longer than other
countries, and with the pressure
of an ever-increasing population
and complex built environments
we need to harness digital technology
to keep the UK’s busy railways
working and people moving.
At Balfour Beatty, we’re excited
about this and are already leading
the charge in several fields.”
The company has developed new
technology to tackle the challenge
of ageing infrastructure – including
autonomous geometry measurement
systems for track and overhead
line and condition-monitoring
systems – which it is already selling
to overseas’ customers. In October,
Balfour Beatty secured its first
order in Japan, widely regarded as
a world leader in railway engineering.
“While there is still a significant
amount of ‘boots on ballast’
engineering in the rail industry,
we have a growing population of
engineers who are experts in big
data, software development and
high-end mechanical and electronic
engineering,” adds Mr Kirk.
On 30 September, Balfour Beatty
announced its acquisition of Omnicom,
another UK firm and a key player in the
growing high-speed and unattended
global data collection market.
“Their innovative products and
services, developed through a rolling
R&D programme over the last 20-plus
years, complement our existing range,”
explains Mr Kirk. “Our customers will
benefit from a comprehensive range
of video and laser technology asset
monitoring solutions. Demand in
the UK comes from Network Rail,

The UK rail industry provides
an excellent platform for
training and development

The rise of the railway:
moving on the right track
Transport for London and other
infrastructure owners and we are now
able to combine the capabilities of
both businesses into one Balfour
Beatty offering, providing customers
with a one-stop-shop of scrupulous
data collection services.”
But the combined capabilities of
Balfour Beatty Rail and Omnicon will
also significantly support business
with existing customers in south-east

Asia and Australia, such as MTRC
in Hong Kong, JR-East in Japan and
SMRT Corporation in Singapore,
as well as opening up access
to new customers in the region.
There are also a number of
opportunities being explored in
North America, another region that
thought rail was going into decline
but is now looking at ways to
modernise its vast networks.

For would-be rail engineers, the
revival of rail represents a potential
boon. It’s been widely acknowledged
that there is a skills shortage across
almost all STEM-related fields and
specialists are needed in all areas
of the rail industry – from track
and power management to civil
engineering and signalling to the
aforementioned railway systems
and technologies. But this doesn’t

Action stations
The vast majority
of Balfour Beatty
Rail engineers
work in more
than one discipline

in the UK,” says Mr Kirk. “Given the
number of major infrastructure
projects in the pipeline, uncertainty
around the free movement of labour
could cause the industry recruitment
and staffing difficulties.”
He also points out that the
Government must invest in skills
by maintaining and reaffirming
its commitments on promised
infrastructure spend. “The UK
rail industry provides an excellent
platform for training and
development, which will open
up global opportunities for rail
engineers,” says Mr Kirk.
“For instance, next year the
National College for High Speed
Rail will open in Doncaster and
Birmingham. It will provide specialist
training for skills and qualifications
required to build HS2 and future
infrastructure projects.”
Balfour Beatty Rail continually
recruits both graduates and
experienced staff from across the
industry. In 2013, the company joined
the 5% Club, a UK employer-led
initiative which focuses on creating
momentum behind the recruitment
of apprentices and graduates directly
into the workforce.
“Clearly the number of staff we
recruit is driven by the scale of our
business,” says Mr Kirk. “But we’re
committed to ensuring that, within
five years of joining, at least 5 per
cent of our workforce will consist
of apprentices, graduates and
sponsored students – and we are
very nearly there.
“We are passionate about promoting
and developing talent as it really is the
key to our future success.”
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b r o u g h t to yo u by
THE NECR EXHIBITION

Map out your future with a simple plan
N At I o N A l E N g I N E E r I N g & co N S t r u c t I o N r E c r u I t M E N t E x h I b I t I o N , h A l l 8 , N E c b I r M I N g h A M , 2 5 -2 6 N ov E M b E r

The National Engineering
& Construction Recruitment
Exhibition (NECR) offers
qualified professionals and
graduates the opportunity
to discover a diverse range
of engineering and
construction roles available
with leading employers.
Vacancies cover a wide
range of engineering and
construction disciplines,
including aerospace, civil,
defence, design, electrical
and electronics, IT,
manufacturing, mechanical,
project management,
software, specialist
construction, telecoms,
structural and test.
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Friday 25 November
12:00 – 13:30 The Women in
Engineering Forum, sponsored by
Colas, offers women at all stages
of their career the chance to share
experiences, make new contacts and
discover exciting career opportunities,
hear keynote presentations from
Frances Dixon, construction manager
and Fiona Okonkwo, process engineer
at E-Leather, followed by an informal
networking lunch. Entry is free on
a first-come first-served basis.
Arrive early to secure your place.
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Supported by the Engineering Council,
the hub offers the chance to network
with representatives from a number
of professional institutes and societies.
Drop in for advice on career
progression, professional registration
and institution membership.
F r E E P r E S E N tAt I o N S
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To find out how students can claim
up to £8 towards travel costs, visit
engineerjobs.co.uk
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The event is free to attend. To skip
the queues, register online at
engineerjobs.co.uk
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Find out what it’s like to work for
some of the UK’s leading organisations,
and discover what they look for.
Friday 25 November
11:30 university of birmingham:
Education and training at masters level
in engineering and physical sciences
12:00 Women in Engineering Forum
Frances Dixon, Colas: A walk through
my civil engineering career path
Fiona Okonkwo, E-Leather:
Working on the shop floor
13:00 talent transitions
Developing your personal brand
14:00 royal Air Force Engineer officer
14:30 IoM3 Professional registration
– what’s in it for you?
15:00 the Write Stuff How to write
a CV that gets results
Saturday 26 November
11:30 WMg Engineering your future
12:00 Workindenmark Living and
working in Denmark
12:30 highways England A career
with Highways England
13:00 Allianz uk Stronger Together
13:30 university of birmingham
Education and training at masters level
in engineering and physical sciences
14:00 colas My Colas career as
a graduate civil engineer
14:30 the Write Stuff How to write
a CV that get results!

NB This floorplan is not to scale and correct at time of print

coMPANIES
rEcruItINg
INcluDE

Building, Facilities Management,
Rail and Sports & Leisure.
buckinghamgroup.co.uk
col AS b110

Colas is an award-winning national
business, delivering sustainable
solutions for the design, build and
maintenance of the UK’s transport
infrastructure. Being part of the
International Colas Group with
world class R&D facilities enables
it to provide clients with innovative
new products, processes and ideas.
colas.co.uk

AllIANz INSurANcE c80

Allianz Engineering, part of Allianz
Insurance Plc and the global
Allianz Group, is one of the leading
engineering insurance and
inspection providers in the UK.
It is always seeking dedicated
and driven engineers to support
its customers nationwide.
allianz.co.uk/careers
b A l F o u r b E At t y D 1 2 0

Balfour Beatty is a leading
international infrastructure group.
It finances, develops, builds and
maintains the vital infrastructure
that we all depend on.
balfourbeatty.com

coMAu uk D40

Comau is the worldwide leader
in manufacturing flexible, automatic
systems and integrating products,
processes and service, and
specialises in body joining and
assembly, powertrain machining
and assembly, robotics and
maintenance for a wide range
of industrial sectors. Comau UK
head office is in Rugby.
comau.com
croSS borDEr orESuND
– lIFE ScIENcE SPEcIAlIStS
For thE orESuND rEgIoN D20

Within the Life Science sector
there is an increasing shortage
of expertise on both sides of
the strait (Sweden/Denmark).
Last year we started a project
to contribute to strengthening
growth and employment in
the Life Science sector in the
Oresund region.
bit.do/specialistsportal

DuDlE y collEgE oF
tEchNology c180

Dudley College is a long-established
general Further Education college
situated in the Black Country
Metropolitan Borough of Dudley
in the West Midlands. Enrolling
around 12,000 students each year
across 4,000 academic and
vocational programmes, on both
a full and part-time basis.
dudleycol.ac.uk
EDF Energy is at the heart of the
UK’s new nuclear build programme.
The nuclear power stations it plans
to build will be the first in a new
generation. So a career in this area
is a truly unique opportunity – an
opportunity to be at the forefront
of new nuclear, and to enjoy a long
and fruitful career helping it deliver
the first nuclear power stations in
the UK for 20 years. The first station
to be built would be Hinkley Point C,
Somerset, sited next to Hinkley
Point A and B stations.
edfenergy.com/careers
FM globAl c110

FM Global is a leading commercial
property insurer, providing more
than one-third of Fortune 1000size companies with engineeringbased risk management and
property insurance solutions to
protect their business operations
from fire, natural disasters and
other types of property risk.
jobs.fmglobalcareers.com

broSE c60

Brose is a partner to the
international automotive industry
and supplies around 80 car
manufacturers and over 40
suppliers with systems for vehicle
doors and seats and electric
motors. Over the next few years
Brose Coventry is launching
new seat and door products for
JLR, Nissan, Volvo and Toyota.
brose.jobs
buckINghAM grouP
coNtr Ac tINg D80

Buckingham Group Contracting Ltd
is an owner-managed, £400 million
per annum turnover business.
It undertakes major construction
projects across England and Wales
including: Demolition and land
Remediation, Civil Engineering,

CustomerFulfilment@Tesco is
market leading. Its engineering
and infrastructure team, design,
build and optimise operations
and processes to deliver a first
in class service in a safe engaging
environment. Its capacity analytics
create analytical excellence to
provide a world-leading home
delivery operation.
tesco.com/careers
DErby collEgE b20

As one of the country’s leading
and largest colleges – supporting
around 25,000 learners each year,
Derby College boasts one of the
newest and most impressive
estates in the country, operating
across four distinctive campuses
which offer excellent learning
facilities and a professional
setting for our partnership work
with employers.
derby-college.ac.uk

GE is the world’s digital industrial
company, transforming industry
with software-defined machines
and solutions that are connected,
responsive and predictive. Through
its people, leadership development
and technology, GE delivers better
outcomes for global customers by
speaking the language of industry.
ge.com
g E N E r A l Dy N A M I c S u k c 1 0

General Dynamics UK is one of the
UK’s leading defence companies,
and an important supplier to the
UK Ministry of Defence. It currently
provides the tactical communication
system used by the UK Armed
Forces, and is delivering AJAX, the
future of armoured fighting vehicles,
to the British Army.
generaldynamics.uk.com
h I g h W Ay S E N g l A N D c 2 0 0

Formerly the Highways Agency,
Highways England is the new
Government company that

M b DA u k c 130

MBDA is a market leader in missiles
and missile systems, providing
cutting-edge defence capability
for the armed forces.
mbdacareers.co.uk
NWh c & S lc A15

North Warwickshire and South
Leicestershire College is a leading
college group based in the
Midlands. Through their shared
Mission, “to achieve success
through learning” the colleges are
committed to working in
partnership with local, regional
and national employers.
nwhc.ac.uk

E D F EN E rgy: h P c c 150

gE c50
cuStoMEr FulFIlMENt
At t E S c o A 1 0

operates, maintains and improves
England’s network of motorways
and major A roads. Its remit is
huge, meaning our workforce
and employment opportunities
are very diverse.
highways.gov.uk

PFIzEr c100

hSb ENgINEErINg INSurANcE
A40

As a specialist engineering
insurance and inspection services
provider, HSB Engineering
Insurance draws on 150 years
of technical risk knowledge and
experience to lead the market
in identifying and underwriting
evolving engineering risks.
munichre.com/hsbeil

Grange Castle is Pfizer’s largest
single investment in Ireland, a €1.8
billion biotechnology facility located
on a 90-acre site in South Co
Dublin, with buildings and facilities
extending to more than one million
square feet it is one of the largest
developments in the world.
pfizer.ie

Jlg INDuStrIES A30

JLG Industries is a worldwide
leading manufacturer of aerial
working platforms and telehandlers.
JLG is a subsidiary of Oshkosh
Corporation, a successful Fortune
500 company and leading
manufacturer of speciality trucks
and truck bodies.
jlg.com

From weapons engineers to
communication and electronic
engineer officers, there are
unrivalled opportunities for
engineers in the Royal Air Force.
Technical knowledge goes far
beyond anything you would learn
in a civilian apprenticeship, and
will continue to grow throughout
your career. You will be called
on to deploy your skills in some
of the world’s most high-impact
situations – from battle zones
to humanitarian crises.
raf.mod.uk/recruitment
r o yA l N Av y c 9 0

As well as excellent technical skills,
you’ll need to develop the ability
to make decisions about complex
engineering problems quickly and
carry out risk management while
under pressure. Lives are at stake,
so you will have to be extremely
safety-conscious, whatever the
situation. Above all, you’ll need
to be concerned with the welfare,
morale, training and development
of the team of skilled technicians
who’ll look to you for expertise,
management and leadership.
royalnavy.mod.uk/careers
Schneider Electric is the global
specialist in energy management
and automation. With revenues
of £25 billion in 2014, its 170,000
employees serve customers in over
100 countries, helping them to
manage their energy and process
in ways that are safe, reliable,
efficient and sustainable.
schneider-electric.com/uk

r Ay t h E o N u k c 1 2 0

Raytheon UK are a prime
contractor and major supplier
to the UK Ministry of Defence
with strong capabilities of mission
systems integration in defence,
national security and commercial
markets. Raytheon also designs,
develops and manufactures
a range of high-technology
electronic and software solutions.
raytheon.co.uk

ScIENcE AND tEchNology
FAc I l I t I E S co u N c I l A1 0 0

The Science and Technology
Facilities Council (STFC) is one
of Europe’s largest research
organisations. It’s trusted to
support, enable and undertake
pioneering projects in an amazing
diversity of fields. Through
world-class facilities and staff
it’s driving ground-breaking
advances in engineering.
stfc.ac.uk

rE Ac tIoN ENgINE S A 20
t h E l o N D o N tA x I c o M P A N y
c 170

The London Taxi Company is the
leading global manufacturer and
retailer of fully accessible, purposebuilt London taxis. It is universally
acknowledged for creating the
famous Black Cab, now an
international icon.
london-taxis.co.uk

11:00 – 16:00 each day
Visit the Careers Advice Lounge and
meet expert careers consultants from
Alexander Partners to talk through
your options and gain advice on taking
your next step up the career ladder.
ENgINEErINg chAllENgE

Teams of students from across the
UK will battle it out in a practical
engineering challenge to be in with
a chance of winning the £500 top
prize. This is a great way to show off
your skills to recruiting companies.
Teams of up to six people should head
to the Engineering Challenge area
at 11am to take part. The challenge
is sponsored by Ultra Electronics
Sonar Systems.
ENgINEErINg SkIllS AND
I N N o vAt I o N c o N F E r E N c E :
DISruPtIvE tEchNologIES

A top line-up of thought-leaders will
tackle a variety of key topics affecting
technologies within the engineering
sector. Join your colleagues at this
essential conference for engineering
professionals and look ahead to the
innovations of the future. To secure
your free place register online at
engineerjobs.co.uk or visit the
conference theatre at the event.
Friday 25 November
11.30–12.00 How smart technology
and the Internet of things (IoT) are
transforming industries
Jonny Voon, Innovate UK
12.30–13.00 The self-driving car and
what it means for the future of automotive
engineering Amy Rimmer, Jaguar
13.00–13.30 Innovation in Engineering
within the pharmaceutical industry
Kevin Fisher, Pfizer
13.30–14.00 What is the future of
robotics in engineering? GE
14.30–15.00 How can drones
transform construction processes?
William Reddaway, Crossrail
Saturday 26 November
11.30–12.00 What does the new record
land speed car mean for the future of
automotive engineering?
Mark Chapman, The Bloodhound Project
12.30–13.00 The future of
decentralised energy and its role
in energy storage Nina Skorupska,
Renewable Energy Association
13.30–14.00 How will Additive
Manufacturing revolutionise the
engineering industry? Dr Chris
Sutcliffe, Renishaw

StErlINg PoWEr grouP c 30

Sterling Power Group provides
a diverse range of engineered
solutions including multi-utility
design, construction and
maintenance, specialist electrical
operational and craft training, survey
and asset management, and the
provision of geographic software,
analysis and information services.
sterling-powergroup.com
ukME b30

UKME is an organisation dedicated
to providing a six-star property and
estate management service to VIP
clients. To ensure this level of
distinction is maintained we are
seeking to recruit a number of
skilled engineers to work for us.
ukme.co.uk
uNIvErSIty oF bIrMINghAM
b150

Postgraduate study at Birmingham
means working alongside worldleading academics, benefiting
from outstanding training and
development opportunities.
It is pushing forward the frontiers
of science and engineering,
translating knowledge to make
a real difference to people’s lives.
birmingham.ac.uk/pg

SchNEIDEr ElEctrIc c70

INStItutIoN oF cIvIl
ENgINEErS D180

Founded in 1818, the Institution
of Civil Engineers (ICE) is
a charity which supports the
civil engineering profession
by offering a professional
qualification, promoting education,
maintaining professional ethics,
and advising industry, academia
and government.
ice.org.uk

r o yA l A I r F o r c E b 1 0

cArEErS ADvIcE louNgE

Reaction Engines Ltd (REL)
is a privately held company
located in the United Kingdom
and was formed in 1989 to
develop the technologies needed
for the innovative Synergetic
Air-Breathing Rocket Engine.
The result of two decades of
research is SABRE.
reactionengines.co.uk

WMg, thE uNIvErSIty oF
WA r W I c k c 4 0

WMG is a dynamic, multinational
group of professors, researchers,
engineers, technicians, business
specialists, educators, project
and support staff, based at the
University of Warwick. As one of
the largest academic departments
at the University, we are able to
make a real impact on global industry.
warwick.ac.uk/fac/sci/wmg
WorkINDENMArk b170

Workindenmark provides services
for highly qualified international
candidates looking for a job in
Denmark, and Danish companies
searching for talented foreign
employees. Workindenmark
provides international jobseekers
and Danish employers with the
information, guidance and tools
to find each other.
workindenmark.dk

S tA N N A h b 1 6 0

A British manufacturing business
and one of the world’s largest
stairlift companies, Stannah’s
in-house engineers play a vital
role in the research, design and
development phases from
conceptual design through
to product introduction.
stannah.com/work/engineers

Interested in exhibiting?
Call 020 8394 5201
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Inspiring the
engineers
of the future
An engineering challenge is set to encourage
the next generation. bloodhound is arguably
the largest and most exciting science
experiment in history, says Chris Moss

W

e live in an age of
electric cars, hybrid
cars, cars that are
automated to be
safer and more
fuel-efficient. Boring is the ultimate
cool. Slow is the new fast.
So what about a car that looks
like Thunderbird 3, weighs seven
tonnes, is 44ft long, and can reach
speeds in excess of those achieved
by jumbo jets – covering a mile in
just 3.6 seconds?
That’s the ambition of Bloodhound,
a wholly British initiative that,
in 2018, hopes to take its rocket-like
supersonic car to a saltpan in the
Kalahari Desert and attain a land
speed of at least 1,000mph, breaking
the record by more than 230mph
– faster than a speeding bullet.
For many people, Bloodhound
is reminiscent of the golden age of
world speed records, bringing to
mind Pendine Sands and Brooklands
and legendary drivers such as
JG Parry-Thomas, Henry Seagrave
and Malcolm Campbell. Isn’t building
ultra-fast cars the kind of thing
engineers used to do in the past?
Not at all, according to Mark Elvin,
engineering lead on the project and
the person responsible for the
mechanical design of the car.
“The primary aim of the project
is to inspire the next generation to
pursue careers in science, technology,
engineering and mathematics,”
he says. “Land speed racing is
the original and purest form of
motorsport, and makes a perfect
vehicle – excuse the pun – to deliver
exciting and engaging education.”
Mr Elvin, who has Williams F1
and Westland on his CV, started
working with Bloodhound in 2011,
having already been a key member

Our
supersonic
car is simply
a vehicle
to deliver
education
engagement

of its supporters group, known as
the 1K Club. The project, he says,
has immense value in pure
engineering terms.
“Bloodhound was launched in
October 2008. When it came to
designing a 1,000mph car the team
started with a blank piece of paper.
There are no other vehicles designed
to travel at that speed at ground level
where the air is dense,” he explains.
“We worked with the University
of Swansea to find the optimum
aerodynamic shape for the car.
We needed something that was
aerodynamically neutral, like a dart.
After several years and lots of
head-scratching, we found a shape
we believe will work. There are over
3,500 bespoke components, and each

had to be painstakingly designed
and stress-tested before being
manufactured by one of the 280
suppliers from all over the world.”
At the Bloodhound Technical
Centre in Bristol Docklands,
the car has been assembled by
skilled motorsport and aerospace
technicians. The aim is to start
testing kit next summer. Initial
runs, up to 200mph, will take place
at Newquay’s Aerohub, the site
of one of the UK’s longest runways.
“We aim to set an 800mph record
on a dried-out lakebed, the Hakskeen
Pan, in South Africa in October 2017,
and push on to 1,000mph in 2018,”
says Mr Elvin.
Bloodhound claims its education
programme is the largest STEM

WorkinDenmark
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Speed ahead
bloodhound’s goal
is to reach or
exceed 1,000mph

engagement project in the world.
Where Formula One is all about trade
secrets, the Bloodhound project is
entirely open source; everything,
including the blueprints, is
shared with the public.
“In a very major sense, our
supersonic car is simply a vehicle
to deliver education engagement,”
says Mr Elvin. “More than 10,000
schools have already signed up
to access free classroom resources
from an education portal named
Bloodhound Blast. A further 10,000
pupils are designing and building
racing model rocket cars in our Race
For The Line competition. The fastest
car will win a once-in-a-lifetime trip to
see the car running in South Africa.”
An extremely fast, fuel-hungry car

might sound like a dubious model
in an age of environmental awareness
and plug-in silent cars, but Mr Elvin is
quick to point out the Bloodhound
project is also about furnishing the
next generation with the academic
tools they require to meet the
environmental demands of the future.
The project has attracted a range of
sponsors, from SMEs to multinationals
including Zhejiang Geely, Nammo
Group, Rolls-Royce and Castrol. One
of the product sponsors – companies
and organisations that support
Bloodhound with products and
services – is the British Army.
Major Oli Morgan, team leader
for Bloodhound, says the project
is a perfect fit for the Army. “There
is a growing need for engineers
and scientists in the UK and the
Army’s involvement is testament to
our ongoing commitment to the
country’s future,” he says.
“The UK needs engineers to design
and build technology that can take
advantage of sustainable energy
sources. There is a good chance that
the scarcity of the world’s resources
will drive innovation and engineers
and scientists will be at the heart of
the next breakthrough in technology.
The British Army stands shoulder to
shoulder with technical employers
across the UK.”
Major Morgan says he remembers
getting excited when he received
The Guinness Book of Records
as a Christmas present one year.
“Records have a special place in
people’s consciousness partly because
they are unique but also because they
are very hard to achieve,” he says.
“The world land speed record
continues to be amongst the most
alluring records because it’s a battle
against the laws of physics.”
With less than a year to go before
the first test run, Mr Elvin admits
to feeling a degree of trepidation.
“I’m excited, but this is tempered
with an edge of apprehension,” he
says. “There is a heck of a lot of work
to do, but the team are definitely up
to the challenge.”
And if they don’t break the record?
“Of course it will be disappointing,
but if we succeed in inspiring the
next generation, it will be job done,”
he replies. “The key message we want
to come out of Bloodhound is:
Don’t let anybody tell you that you
can’t do something. Don’t be afraid
to chase your dreams.”
Mark Chapman, chief engineer
of the Bloodhound project, will be
speaking at the NECR Exhibition
on 26 November
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Securing tomorrow’s energy today
Hinkley Point C is more than
just a power station – it’s
creating thousands of career
opportunities, says Chris Moss

It is, frankly,
the most
powerful
civil nuclear
reactor in
the world

B

ack in September, the
Government finally gave
the green light for the
construction of Hinkley
Point C on the North
Somerset coast.
The project, led by EDF Energy,
will build the first nuclear power
station in the UK for more than 20
years. The reactor, known as the UKEPR, is also proposed for Sizewell C in
Suffolk, while other EPRs are already
under construction in Flamanville,
France, and Taishan, China.
“It is, frankly, the most powerful
civil nuclear reactor in the world,”
says Paul Edwards, from EDF
Energy’s engineering team – and part
of the EDF team that presented the
design for assessment by the UK’s
Office for Nuclear Regulation.
“Though the EPR is closely based
on proven pressurised water reactor
technology, it is cutting-edge in terms
of its enhanced safety and waste
management features.
“Thanks to its large core,
surrounded by a neutron reflector,
a maximum number of neutrons
contribute to energy generation
in the core. This means that the
EPR reactor uses less uranium and
produces less radioactive waste
compared with pressurised water
reactors in operation today.”
With a combined capacity of
3.2GW, the two EPRs at Hinkley
Point C will provide enough reliable,
low-carbon electricity to power
six million homes for 60 years,
equivalent to 7 per cent of the
UK’s electricity demand.
From any angle, Hinkley Point C
is a megaproject. It is expected to
inject some £1.5bn into the local
economy during the ten-year
construction period alone.
On site during the construction
phase the project will create 25,000
roles and around 900 full-time staff
will be required when the station is
operational. The project also aims to

Powering forward
EDF Energy plans
to build the first
new nuclear power
station in the uK
for a generation

create 1,000 apprenticeships, and
opportunities for local people, both
during construction and in operation.
Throughout the construction and
commissioning of the power station
there will be opportunities for project
managers, civil, electrical, mechanical,
control and instrumentation engineers
and other nuclear, commercial and
technology specialists.
“The first phases of the project
involve the earthworks and civil

construction,” says EDF Energy’s HR
director of new build, Barbara Jones.
“During the next phase of the
project we will need mechanical and
electrical engineers, HVAC engineers
and then maintenance, electrical and
instrumentation engineers.
“This is a long-term venture and
we aim to leave a legacy of skills
and opportunities. We are already
planning for operations so we also
want to hear from nuclear operational

experts, professionals for information
and nuclear security, quality
assurance, quality control and safety
case professionals as well as highly
skilled procurement experts.
“The engineering roles during
construction and when the station
is operational will be varied and open
to experienced engineers and
graduates, plus those with a passion
for engineering who are willing
to learn and get stuck in.”

Recruits may well find themselves
working across a portfolio of energygenerating platforms. EDF Energy
currently operates eight nuclear
power stations, two coal power
stations, 31 wind farms and one gaspowered station in the UK.
The company, together with its
partner China General Nuclear Power
Group, plans to build three new
nuclear power stations; Hinkley Point
C in Somerset, Sizewell C in Suffolk
and Bradwell B in Essex.
“We have a diverse and experienced
team of nuclear specialists, engineers
and construction experts who have
worked on nuclear plants and
construction projects worldwide,”
says Ms Jones.
“Our team also includes great
project managers, IT, finance and
commercial specialists. For those
joining the Hinkley Point C project
during construction there are
opportunities to develop their careers
with roles in design, construction,
commissioning and eventually
operation; and of course the
opportunity to work on other new
build projects and on power plants
in our existing fleet.”
As part of its commitment to
apprenticeships EDF Energy recently
introduced its first commercial
apprenticeship scheme, with 15
skilled recruits joining to specialise
in procurement and contracts.
“Over the coming years demand
for engineering and technology skills
is expected to remain incredibly
high,” says Ms Jones.
“EDF Energy is working to increase
its proportion of STEM apprentices
and graduates, as well as encouraging
more women to move into
construction and engineering.
“The current year’s female intake
in the apprentice scheme was 22 per
cent against a national average for
engineering apprentices in the UK
of just 3.4 per cent.
“On our graduate scheme the
female intake was 23 per cent. We
are ambitious and want to do better.
Hinkley Point C is a huge project and
it is going to need a diverse workforce
for many years to come – all of whom
will be part of this great human and
industrial adventure.”
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Constructed to meet the
needs of a diverse population,
this stunning facility defies
convention, says Oliver Pickup

W

ith what is believed
to be the world’s most
slender, long-span
timber “catenary”
– a curve formed by
a wire hanging freely from two points
– roof, stretching across 55 metres
over an Olympic-sized pool, suspended
between post-tensioned concrete
buttresses, there is little surprise
that the Grandview Heights Aquatic
Centre in Canada has created such
a splash in the engineering world.
Since opening in March the
innovative venue in Surrey, British
Columbia, has been lauded
in Canada and its brilliance is now
being recognised on the global stage.
The building recently won
the Supreme Award for Structural
Engineering Excellence at the
Institution of Structural Engineers’
venerated Structural Awards 2016.
Partnered with the Telegraph,
the awards judges noted that they
were “struck by the undulating roof
which elegantly balances structural
form with building use and celebrates
the expressed materials.
“The adoption of timber in the
catenary permitted a structural depth
of just 300 millimetres for a 55-metre
span,” the judges continued. “It defies

convention and demanded design
excellence in the tuning of the
geometry and development of bespoke
details to ensure that this high quality
of construction could be delivered
economically for the public client.”
The structural designers for
Grandview Heights Aquatics Centre
were Fast+Epp, working alongside
fellow Vancouver-headquartered
company HCMA Architecture +
Design on the project, which cost the
Canadian government approximately
£35 million ($55mCanadian dollars),
and involved designing the roof to
resemble a gently undulating – and
metaphorically appropriate – wave
form. Instead of using conventional
steel roof trusses, spaghetti-like
glue-laminated timber “cables”
were erected in just 12 days.
“We are very proud of the level
of success that we have achieved and
the innovation related to the structural
system is a big part of that success,”
says Darryl Condon, managing
principal of HCMA and partner
in charge of Grandview Heights
Aquatics Centre. “To be shortlisted
for the prestigious Structural Awards
is very gratifying.
“Our intention was to create
a dynamic civic facility that would
be a source of pride to the community.
We sought a design with a sculptural
quality that expressed the motion
of the surface of moving water.
Futhermore, we wanted a luminous
building that would be filled with
natural light during the day and
act as a beacon at night.
“We became interested in a tensile
roof system during the design
process as a result of our desires
to reduce structural thickness – and
thus building volume – and for its
expressive potential. This exploration
led to a solution that challenges the
perceptions of the limits and potential
for wood as a structural element.”
“The innovation is in the material
choice: wood is unusual in tension
instead of a cable,” explains Derek

EMA pETER pHoToGRApHy

Making a splash:
Grandview Heights
Aquatic Centre

Cool design The catenary roof stretches across 55 metres over the Olympic-sized pool at Grandview Heights Aquatic Centre

Ratzlaff, Fast+Epp project engineer.
This application reduced not only
the effective structural depth by 90
per cent but also helped to decrease
building volumes and energy costs,
as well as aid carbon sequestration.
The 95,000sq-ft aquatic centre
boasts a 10-lane, 50-metre and FINAstandard Olympic-size competition
pool, a leisure pool with a lazy river,
spray features and a children’s area.
There are also world-class diving
facilities, two hot tubs, a waterslide,
steam room, dry sauna, spectator
seating (for 900 people), a large
universal changing area, fitness
facilities and an exterior terrace.
Mr Condon revealed the centre was
inspired by Alvaro Siza’s Portuguese
National Pavilion in Lisbon and Eero
Saarinen’s Dulles International
Airport, “both of which demonstrate
the expressive nature and potential
of tensile systems”. In terms of
innovative design and outstanding
engineering the centre is comparable
to the London 2012 Velodrome,
winner of the Structural Awards
Supreme Award in 2011, and last year’s
victor, the Singapore Sports Hub.
Grandview Heights Aquatic
Centre was constructed to meet the
requirements of a diverse population
in Surrey, one of Canada’s fastest
growing cities. “We were given the
freedom to push the envelope for this
project and to realise the client’s
desire for an ‘iconic building’,” says
Melissa Higgs, associate and project
architect at HCMA.
“The wooden roof structure
creates a breathtaking space for
the pool environment. Wood
performs well in pool environments,
and aesthetically it creates a really
warm atmosphere.”
Further, the façade’s steel tube
columns serve a double function:
not only do they resist wind loads,
but they are perforated and connect
to the basement air supply ducts,
acting as ventilator ducts to prevent
condensation of the exterior glazing.
“The roof makes it a beautiful
experience inside the pool and
a striking building on the outside,”
says Mrs Higgs. “We are proud
of the architecture, but the real
success is the huge impact it will
have on the community. The amount
of use from the public has been
high: upwards of 2,500 a day when
it first opened.”
Those behind this innovative
facility can now add Structural
Awards 2016 winner to its growing
list of accolades.
For more information,
visit structuralawards.org
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A new vision for studying engineering
Britain’s first new
‘greenfield’ university
in 40 years has
unveiled its curriculum.
Jennifer Taylor finds
out how it will change
the way engineering
is taught in the future

T

he UK needs more engineers.
With current graduate
uptake, there’s an estimated
shortfall of 69,000 advanced
technicians and engineers
in the country each year. NMiTE,
the New Model in Technology &
Engineering University, is using
innovative new teaching models
to give engineering a fresh appeal.
The NMiTE concept sidesteps the
traditional university teaching year,
instead adopting a block structure
that takes students through a series
of practical projects over 46 weeks.
These will be engineering challenges
designed in consultation with
industry experts.
David Sheppard, NMiTE co-leader
of the development team, believes
this method will treat students like
working professionals. “We might
say to students: ‘A manufacturer of
motor mower engines wants to reduce
production costs and lower the
environmental impact of their product,
devise a solution’,” he explains. “This
requires students to engage with
principles of thermodynamics,
economics, and environmental
science. It’s about bringing these
principles into the classroom.”
The collaborative nature of the
tasks is also designed to reflect the
workplace; each group will have three
weeks before handing over to another
team. “Hewlett-Packard work on
research 24 hours a day, conducting
handovers across time zones –
it just doesn’t stop. We want to give
students this experience of a working
reality,” says Mr Sheppard.
BAE Systems engineer Philip
Hackett thinks traditional courses
do not reflect the working world
of engineering, and NMiTE’s new
curriculum will provide better
career preparation.
“Things just have to get done, and
work, even though time is always
insufficient and information is never
complete,” he says. “The sooner
students start experiencing that
uncertainty and frustration, the
sooner they can learn to find
successful ways around it.”
NMiTE students will also be able
to finish their degree in three years.

New model A university with no lecture
theatres, instead students will take
a more hands-on approach
Engineering courses usually run for
four years or more because of shortterm and long-term work placements.
Industry partners will work alongside
academic mentors on each project to
coach students, who will complete
“capstone” coursework projects in
their final year.

Future engineering student Hanna
Berry will be heading off to university
next summer, but wishes a university
like NMiTE existed now. “I decided
I wanted to study engineering
because of a technology challenge
I participated in, so working on real
projects sounds ideal,” she says.
“I don’t think this course would be
suited to everyone but I learn more
through applying my knowledge and
using my brain in practical ways.”

The focus at NMiTE will be firmly
on mentoring, tutoring and coaching
– not lecturing. “We’re not even
building any lecture theatres,”
says Mr Sheppard. “We’ll have
distinguished guest speakers, using
these talks to inspire and motivate,
not to transfer information.”
Another shift in thinking is the
focus on the holistic education of
students as professionals. Rhetorical
skills will be taught by specialist

teachers, honing students’ effective
presentation technique.
“Reports have shown that many UK
graduates are unemployable because
they’re inarticulate – they can’t listen
effectively or communicate properly,”
says Mr Sheppard. “Explaining the
context of an engineering problem
is really a core skill.”
A second holistic element will be
the development of resilience, with
inspiration taken from partner
institution Olin College of Engineering,
Massachusetts. “Olin has a ‘learning
to fail’ course,” says Mr Sheppard.
“It’s so important to experience and
handle failure. If you’ve been used
to getting it right at school for 10
years, you’re going to find it very
unsettling when you come to university
and face real problems with no
obvious answers or solutions.”
So what kind of student does
NMiTE want through its doors when
it opens in 2019? Not necessarily the
traditional maths and physics whizzes
– there is no requirement to have
studied either subject at A-level.
The university’s white paper states
that “without doubt” the perceived
focus on maths and physics puts
many potential engineers off.
“They call it the ‘maths and physics
death march’,” says Mr Sheppard.
“You spend ages learning these
subjects and don’t use them in the
workplace. If you give students
a practical problem they probably
will need to use a differential equation,
but in this context, they are more
motivated to use that mathematical
knowledge they’ve learnt.”
NMiTE is looking for students
who show grit, passion and curiosity.
Academic rigour is still important –
students must have three good A-levels
in facilitating subjects and strong
GCSE passes in science and maths.
Higher education and careers
specialist Frances Lee thinks this
move will bring welcome change.
“Finally, someone has identified that
you can teach maths and physics but
you also need to seek out students
with qualities like intuitiveness and
creativity,” he says. “It’s also very
refreshing to see educators stepping
out of traditional lecture theatres.”

