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China Central Television (CCTV) Headquarters, Beijing
The design for this 43,00 square metre, 234 metre-tall building
combines the entire process of CCTV’s operations in a single
loop of interconnected activities around the four elements of the
structure: the nine-storey ‘base’; the two leaning towers that
slope at a precarious ten degree angle towards each other; and
the nine- to fourteen-storey ‘overhang’ situated 36 storeys up. 

© Arup/Frank P Palmer
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EON TouchLight makes it possible to interact with digital data without the use of head-mounted displays, shutter glasses or ‘virtual reality gloves’.  The technology 
combines the output of two video cameras behind a semi-transparent plane in front of the user.  EON TouchLight allows people to use their bare hands to zoom, pan 
and rotate images, movies and high resolution interactive 3D products, such as this engine © EON Reality

 

INNOVATE 
WITH VISION
The convergence of digital technologies is opening the door to novel ways of managing 
the creation of new products and services.  David Gann and Mark Dodgson argue that the 
new concept of innovation technology could change the innovation process and have 
as profound an impact on economic growth and social wellbeing as the development of 
machine tools in the 19th Century.

INNOVATION
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The safety we expect in our everyday lives depends on things

working - and working properly. 

The transport system that takes us to work, the platform producing the oil that fuels

our vehicles, the ships carrying people and cargoes and the systems and equipment

that enable life to proceed as normal - all these assets must be checked and properly

managed to ensure they’re meeting the relevant standards.

This is the task of the Lloyd’s Register Group.

We make life safer by approving assets and management systems at sea, on land

and in the air. To this end, we set, uphold and support high technical standards of

design, manufacture, construction, maintenance, operation and performance across

many industries to the benefit of society at large.

Services are provided by members of the Lloyd’s Register Group. 
Lloyd’s Register is an exempt charity under the UK Charities Act 1993. 

www.lr.org
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PROFILE

PLANNING TO 
BE SUSTAINABLE
PETER HEAD OBE FREng

“I have never been afraid of innovation,” says 
Peter Head.  He traces this enthusiasm for 
the new to his first job as a civil engineer.  
Head was then fresh out of Imperial College 
and more interested in getting a job than 
thinking about a PhD – “I wanted to get 
out into practice straight away” – and he 
became part of the team at Freeman Fox 
working on the Avonmouth bridge. 

Bridge builders were in trouble at the 
time.  A couple of the company’s bridges 
had collapsed during construction.  The 

whole industry was busily trying to work out 
what had gone wrong and to ensure that 
their projects did not suffer the same fate.  “It 
was an amazing thing to be involved in for 
a 24-year old,” says Head.  “There is nothing 
like going through an experience like that 
to understand the relationship between 
research, technology, design, computer 
analysis and so on.” 

One of the things the researchers did 
was to predict the deflections of everything 
that happened on site and up to that 

Even when he was 
designing bridges, Peter 
Head was practising 
sustainable development.  
He designed and built the 
world’s first all-composite 
bridge and project managed 
the Second Severn Crossing.  
Now, as a Director of 
Arup, he has even bigger 
ambitions – to promote an 
ecological and sustainable 
transition in how we live and 
work.  Michael Kenward OBE 
caught up with him at the 
company’s London HQ.

Peter Head delivering the Institution of Civil Engineers 2008 Brunel International Lecture.  
in this he drew on his work on projects such as the Dongtan Eco-city to explore how the world can make 
the transition towards a future of environmental sustainability
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QUICK OFF THE BLOCKS
Launched in February this year, the 
technologically advanced swimsuit had been 
worn by swimmers breaking nearly 50 world 
records before the Beijing Olympics had 
even started.  The development of the suit 

began in 2005 when Aqualab (the R&D arm 
of Speedo) began looking at how the use of 
new materials could enhance their Fastskin 
swimwear.  Through materials testing and 
computational fluid dynamics, the Aqualab 
team identified the need to place new low-
drag panels at strategic points in the full-
body suit as a means of reducing drag in the 
water and thus increasing speed. 

Aqualab joined up with NASA to test 
nearly 60 different materials in one of the 
most advanced wind tunnels in the world.  
Each sample was tested at 28 m/sec in order 
to simulate a swimmer moving through 
the water at 2 m/sec.  These tests proved 
productive and a low-drag, water-repellant 
polyurethane membrane was selected as the 
material of choice.  

Alongside extensive testing in the 
wind tunnel, Aqualab also employed 
computational fluid dynamics experts at 
the University of Nottingham and at ANSYS 
to identify the areas of the body which 
experience the most hydrodynamic drag. 
They concentrated on friction and form 
drag (looking at the flow of water around 
the body) when the swimmer is in a ‘passive’ 
position, in other words when a swimmer is 
at their most streamlined, for example at the 
start of the race or after a turn.

FIGURE-HUGGING
The innovation didn’t stop there.  Indeed, 
both the main woven-base of the suit and 
the new panels were manufactured to 
have a far higher compressive force than 
standard swimsuit fabrics.  In tensile tests, 
the new panels required 7 kg of force to 
stretch, compared to just 100-200 grams for 
everyday lycra suits.  This means that the 
new suit compresses the swimmer’s body 

into the most streamlined position possible, 
without compromising their movement.

Aqualab also enlisted the help of Otago 
University in New Zealand, home of the 
world’s leading facility for swimsuit flume 
testing.  In testing it was found that the new 
swimwear offered a 5% reduction in passive 
drag compared to the Fastskin FS-Pro suit of 
2007, a 10% reduction in comparison to the 
Fastskin FSII suit of 2004 and, in order to put 
it into context for most non-elite swimmers, 
it was found to have 38% less skin friction 
drag than standard nylon lycra material. 

While these figures may only translate to 
tenths of a second in the pool, the reduction 
is hugely significant, if only in the mindset of 
the competetive swimmer.  There are tests 
being done to see how important the suit 
is and how much psychological advantage 
there is, of wearing a suit that world record-
holders wear.  The combination of both 
will have had an impact during the Beijing 
Olympics in and out of the pool.

SWIMSUITS FOR OLYMPIANS

Michael Phelps, winner of an unprecedented eight 
gold medals at the 2008 Beijng Olympics, is one 
of many elite swimmers to use the new suit

INNOVATION WATCH

Taking five minutes to squeeze into, and with a widespread belief among 
swimmers competing in the Beijing Olympics that they had to wear the 
figure-hugging swimsuit or fail.  Ingenia took a look behind the engineering 
and manufacture of the Speedo LZR Racer.
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The £113 million Manchester Civil Justice Centre, incorporating 47 law courts, is a 
striking new addition to Manchester’s skyline. Mott MacDonald provided complete
civil, structural, mechanical, electrical, façade and fire engineering design services.

The building has a range of energy saving systems, including solar shading, natural 
ventilation and the use of groundwater for cooling purposes. These features have 
helped it to receive an Excellent BREEAM rating and win over 15 awards including 
Building magazine’s Project of the Year, and the ACE Sustainability Award. It has 
also been short listed for the RIBA Sterling Prize 2008.

The naturally ventilated atrium features Europe’s largest hung glass wall, incorporating 
6200 panes covering 11 000 m² and weighing approximately 1000 tonnes.

INTO INNOVATION

www.mottmac.com

Buildings Communications Construction economics Education Energy Environment Health Industry
Management consultancy Planning Project finance Project management Transport Urban regeneration Water



The investment we have made in developing and perfecting 

world-leading engine technologies has established Rolls-Royce 

as a landmark for outstanding performance and reliability. Our 

advanced engine technology and unparalleled service standards 

have enabled us to take giant strides in four expanding, global 

markets – civil aerospace, marine, energy and defence. Today 

we have 54,000 gas turbines in service around the world, delivering 

reliable, innovative power solutions to a growing and diverse 

customer base. Rolls-Royce, our investment in technology is our 

stepping-stone to the future.                  Trusted to deliver excellence

One investment 
in technology 
has been our 
stepping-stone 
to four global 
markets.
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EDITORIAL

CARBON WILL 
BE DIFFERENT

During the Blitz the late Lord 
Baker, then Scientific Advisor 
to the Ministry of Home 
Security, recognised that there 
were fundamental flaws in 
the traditional elastic design 
approach for steel buildings that 
meant they were particularly 
vulnerable to collapse.  His 
development of the theory 
of plastic design for building 
structures, introduced into British 
Standard 449 in 1948, was swift 
and effective.  It was to become 
a step change in engineering 
design philosophy, a paradigm 
shift. 

These days, we are unused to 
paradigm shifts in engineering.  
Advances have been dominated 
by incremental progress, a ‘try 
harder’ model.  For each new 
performance requirement the 

engineering profession has 
reacted by bolting on another 
design determinant.  Health 
and safety standards, energy 
efficiency, biodiversity or simply 
consumer choice are just a few 
of those added to the long list 
of design requirements in recent 
decades.

Today we face the global 
challenge of controlling and 
reducing our carbon emissions 
– and for the engineering 
profession this means adopting 
carbon as yet another design 
determinant.  But simply adding 
carbon into the shopping basket 
will not be enough to secure the 
rapid and sustained reductions 
in our carbon emissions that 
the new Government targets 
require.  As Keith Clarke, CEO 
of Atkins, has recently been 
arguing, carbon will come to 
dominate the design process for 
all engineered products. 

Carbon will be different.  
Carbon needs to become a 
primary design determinant if 
we are serious about tackling 
carbon emissions.  We need to 
understand what this will mean 
for UK society, industry and the 
entire engineering supply chain.

Carbon will become the key 
decider in every engineered 
solution – not cost, safety or 
environmental impact.  So far we 
have dabbled with calculations 

of how much carbon is 
embodied in engineering 
designs, how much will be used 
in construction or manufacture, 
how much in use.  We have 
talked about new houses with 
a zero carbon footprint.  We are 
gradually seeing new, green 
products and technologies 
beginning to reach the market.  
But this is simply business as 
usual.

The engineering profession 
has considerable inertia.  
Paradigm shifts require analytical 
rigour and general acceptance.  
So what would a carbon 
determined design look like?  
We are very familiar with cost as 
a primary design determinant.  
But as pressure rises to control 
our emissions, the engineering 
profession must prepare to 
debate not just the cost of its 
solutions, but their performance 
and their outcome in carbon 
terms. 

There are tough discussions 
to be had.  New technologies 
can bring reductions in 
carbon and maintain or even 
increase performance – such as 
insulation, heating and lighting 
systems, lightweight materials 
and more efficient engines. 

But in many situations, 
the most effective route to 
reducing carbon emissions will 
be to reduce performance.  Why 
construct a flood protection 
system for a 1 in 100 year 
flood, when we could accept 
a higher risk of flooding and 
take the benefit in reduced 
carbon emissions?  If that 

solution still provided adequate 
means of escape, could it 
become politically and socially 
acceptable? 

The King Review of Low 
Carbon Cars is an excellent 
analysis of the scale of the 
challenge in road transport 
and clearly illustrates the 
tension between achieving de-
carbonisation and maintaining 
present levels of vehicle 
performance.  But is this radical 
enough?  What would cars look 
like if carbon were rationed?  
Do we need to discuss 
what performance levels or 
environmental, health and even 
safety standards we should be 
reducing in order to guarantee 
we meet our carbon targets?

A public debate around 
carbon as a primary design 
determinant would change 
the nation’s perspective of 
engineering in the UK.  It would 
be a paradigm shift for the 
engineering profession.  Our 
present Chief Scientific Advisors 
have a vital role in delivering 
the message.  The quicker the 
Government realises that to 
meet its own targets carbon will 
have to be treated differently 
from all of our current design 
determinants, the faster the 
engineering profession can 
address the challenge.

Dr Scott Steedman FREng
Editor-in-Chief

Dr Scott Steedman

In many situations, the most effective route to 
reducing carbon emissions will be to reduce 
performance.




