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The LowLine is a proposed underground 
park in New York which, if built, would be 
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reusing a building – see Carbon 
counting.  Indeed, the Angel 
Building would have achieved its 
Building Research Establishment 
Environmental Assessment 
Method (BREEAM) rating as 
‘excellent’ even if the old 
building had been completely 
demolished.  Consequently, 
the team developed a concrete 
carbon calculator, using data 
assembled by the University of 
Bath, to identify the embodied 
energy in the building’s concrete 
structure.  Applied to the Angel 
Building, this model showed 
that demolishing the concrete 
structure and replacing it with a 
steel frame would have wasted 

7,400 tonnes of all greenhouse 
gases, roughly equivalent to the 
emissions of running the whole 
building for 13 years.  The team 
was therefore able to argue that 
the refurbished building could 
run ‘carbon-free’ for 13 years, 
compared with new build.

For heating and cooling, 
an air displacement system 
pushes air through large ducts 
concealed in a new 450mm 
raised floor, entering the offices 
through grilles set in the floor.  
In winter, the hot return air 
from the system mixes with 
outside air to achieve the 19°C 
supply temperature, effectively 
recycling two thirds of the 

heat that would otherwise be 
thrown away.  Overall, the team 
estimated that the heating and 
ventilation system reduced 
carbon emissions by more 
than 40%, compared with a 
conventional fan-coil system.

The Angel Building has 
been a success in a number 
of ways.  It was shortlisted 
for the prestigious Stirling 
Prize for architecture.  It was 
a commercial success with a 
full complement of tenants.  
The project was a model of 
sustainable reinvention of tired 
old concrete buildings.  In 
addition, the Angel Building 
was a winner in the Chartered 

The atrium entrance to the Angel Building. The refurbished building now includes 260,000ft² of net space stripped back 
to the frame, enhanced, reclad and renewed with energy saving features and a BREEAM ‘excellent’ rating   
© Allford Hall Monaghan Morris
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In winter, the hot return air from the system 
mixes with outside air to achieve the 19°C 
supply temperature, effectively recycling two 
thirds of the heat that would otherwise be 
thrown away

GREEN FACELIFT FOR CONCRETE BUILDINGS

Institute of Building Services 
Engineers’ Building Performance 
Awards, where it pipped the GE 
Fogg Building to the prize. 
These three projects, the GE 
Fogg Building, Guy’s Hospital 
and the Angel Building show 
just how much architects and 
civil engineers can achieve by 
imaginative use of modern 
material and technologies on 
older buildings.  As well as 
helping to achieve the UK’s 
ambitions for saving energy and 
reducing emissions of CO₂, these 
new cladding techniques can 
also provide a facelift to some of 
the least admired architectural 
landmarks on a city’s skyline.

From radar to the Typhoon, we have an 
unprecedented history in innovation 
fi rsts. However, we don’t rest on our 
laurels. In the last few years we’re proud 
to have launched the Type 45 destroyer 
and Astute submarine. And we are 
continually developing new technologies 
– like cyber security – because it’s only 
by moving forward that Britain will remain 
a global leader.
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GREAT BRITISH INNOVATIONS
On 15 March, the Great British 
Innovation campaign launched a 
website celebrating innovations 
of the past century, and new 
technological breakthroughs 
that could have similar influence 
on the 21st century.  From 
a list of the ‘greatest hits’ in 
British science, engineering 
and technology, members of 
the public voted for the most 
important innovation of the 
last 100 years and the one they 
predicted will have the greatest 
impact on the future. 

The results of the Great 
British Innovation vote were 
announced on 25 March, 
when Alan Turing’s ‘universal 
machine’, the theoretical basis 
for modern computers, was 
chosen by most respondents as 

the most influential innovation 
of the 20th century, beating 
such breakthroughs as X-ray 
crystallography and the 
discovery of pulsars.

Ionic liquid chemistry was 
chosen as the most popular 
innovation of the future.  Fluid 
salts – liquids containing 
positively- and negatively-
charged units of  asymmetrical 
shapes that remain liquid at 
room temperature – can be used 
to dissolve almost everything, 
including sulphur and 
phosphorus, which traditionally 
required toxic solvents, as well 
as polymers, including biomass.  
In Malaysia, fluid salts are being 
used in industry to remove the 
mercury from natural gas.  At 
Queen’s University Ionic Liquid 

Laboratories (QUILL) in Belfast, 
where these solvents were 
discovered, nearly 100 scientists 
and engineers are developing 
further uses for them. 

Other contenders for the 
top British future innovation 
included graphene, organ 
printing, and the Raspberry Pi 
computer. 

The campaign was 
supported by the Science 
Museum, Royal Academy of 
Engineering, Royal Society, 
British Science Association and 
EngineeringUK.  Although voting 
has ended, a website describing 
the shortlisted innovations, 
the research and discoveries 
behind them, and their 
applications remains online at                  
www.topbritishinnovations.org 

Ionic liquid is coated on the surface 
of solid spheres to create a large 
surface area for contact with the 
natural gas © QUILL
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SET FOR BRITAIN WINNER
The annual SET for Britain poster 
competition aims to draw MPs’ 
attention to the UK’s thriving 
science and engineering base 
as well as rewarding the high 
quality research undertaken in 
UK universities.  The 2013 awards 
ceremony took place in March 
at the House of Commons, and 
was attended by some 100 
parliamentarians. 

In the engineering category, 
Dr Valeska Ting, a Prize Research 
Fellow from the Department 
of Chemical Engineering at 
the University of Bath, won the 
gold medal and £3,000 prize for 
her research exploring the use            
of nanomaterials to store                   
solid-like hydrogen. 

Her work provides a new 
understanding of how the 

molecular structure of storage 
materials influences gas storage 
capacities.  Her research has 
shown that the density of 
hydrogen in the pores of solid 
materials can be used to improve 
the ways that hydrogen’s 
capacities can be modelled and 
predicted.  This will lead to more 
accurate comparisons between 
different nanoporous hydrogen 
storage materials which will 
in turn inform the design and 
development of hydrogen storage 
systems and transportation 
applications.  Dr Ting will use 
her prize money to attend an 
international conference to 
present her research.

The runner up and silver 
medal winner in the engineering  
category was Dr Paul Richmond, 

of the University of Sheffield. He 
won the early-stage researcher 
prize of £2,000 for his work on 
the use of  graphics processing 
units (GPUs) to build agent-based 
models that simulate group 
behaviour in complex systems.  
The agent-based approach takes 
advantage of the cost-effective 
supercomputing capabilities 
of the GPUs, which excel at 
processing in parallel.

The event was organised by 
the Parliamentary and Scientific 
Committee with support from the 
Royal Academy of Engineering, 
the Institute of Physics, the Society 
of Biology, the Royal Society of 
Chemistry and the Society of 
Chemical Industry. 

For more information visit 
www.setforbritain.org.uk

Engineers & Maintenance Technicians Wanted
Engine Manufacturing Centre, Wolverhampton & Coventry (Relocation offered)
Help shape the most cutting-edge and advanced Engine Manufacturing Centre ever built in the UK. Deliver the world-class 

  engines that will power the world s  nest cars. Drive our success with our fresh-thin ing  s ills and determination.

o oin us on our e citing ourne  visit JLRenginecareers.co.uk

Dr Valeska Ting won both her 
category and the Westminster 
Medal as overall winner of the SET 
for Britain poster competition
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Insight 
for a safer
world

We bring together an extraordinary breadth of
experience and expertise within a global team. Together
- with our deep insight into the interface between
assets, systems, people, and processes - we are
uniquely equipped to help businesses ensure the quality
construction and operation of critical infrastructure.

Learn more about our global network –
go to www.lr.org

Lloyd’s Register is a trading name of Lloyd’s Register Group
Limited and its subsidiaries.

Copyright © Lloyd’s Register Group Limited 2013.

Sponsors
The Royal Academy of Engineering acknowledges the generous 
support by the following organisations for Ingenia:
• Arup
• BAE SYSTEMS
• Lloyd‘s Register
• Rolls-Royce plc

Published by the Royal Academy of Engineering
The Royal Academy of Engineering, 
Prince Philip House, 3 Carlton House Terrace, London SW1Y 5DG
Tel: 020 7766 0600   Website: www.raeng.org.uk   Email: editor@ingenia.org.uk

Registered charity no. 293074

Editor-in-Chief
Dr Scott Steedman CBE FREng

Managing Editor
Dominic Joyeux

Copy Editor
Emily Bick

Editorial Board
Professor John Burland CBE FREng FRS, Derek Hanson FREng, Michael Kenward OBE, 
John Loughhead OBE FREng, Martin Manning FREng, Dr Ian Nussey OBE FREng, 
Professor William Stewart FREng, Professor Liz Tanner FREng, 
Professor William Webb FREng, Stephen Vranch FREng

Director, Policy and External Affairs
Beverley Parkin

Ingenia welcomes proposals and suggestions for articles that aim to stimulate readers from both 
within and outside the engineering community.  The writing style should be clear, authoritative 
and easy for non-specialists to digest.  Prospective authors should submit a one page outline to 
the Managing Editor, the Editor-in-Chief or to any member of the Editorial Board.

The Royal Academy of Engineering acknowledges the assistance given by the authors of 
articles in this issue of Ingenia and of other individuals and organisations who have made 
contributions.  The information contained in this publication has been published in good faith 
and the opinions expressed are those of the authors, not of the Academy.  The Royal Academy 
of Engineering cannot accept any responsibility for any error or misinterpretation based on 
this information.  The Royal Academy of Engineering does not endorse any product or service 
advertised in Ingenia.  Permission to reproduce text or images from Ingenia should be sought 
from the Royal Academy of Engineering in the first instance.

Ingenia online can be found at www.ingenia.org.uk

Design
Cunningham Design www.cunninghamdesign.co.uk

Print
Manor Printing Services www.manorprinting.co.uk

Ingenia magazine is recyclable. The cover is treated with a recyclable laminate, the inks are 
vegetable oil based and the paper produced under Forest Stewardship Council guidelines.

Advertising and sponsorship
Dominic Joyeux, The Royal Academy of Engineering, 
Prince Philip House, 3 Carlton House Terrace, London SW1Y 5DG
Tel: 020 7766 0679 Email: dominic.joyeux@raeng.org.uk

Front cover
Dental frameworks being made by the additive manufacturing process of laser melting       
© Renishaw

ISSN 1472-9768

© The Royal Academy of Engineering and the authors

The Royal Academy of Engineering promotes excellence 
in the science, art and practice of engineering. AM and 3D printing p38

INGENIA

MacRobert finalists p34

Queen Elizabeth Prize for Engineering p12

Cladding buildings p17

Large Hadron Collider p26



 INGENIA ISSUE 55 JUNE 2013  3 
www.rolls-royce.com

We know it’s the small things that make a big difference. In fact it goes a very 

long way towards explaining why Rolls-Royce has become a world-leader in 

power systems and services on land, at sea and in the air.  With manufacturing 

and service facilities in 50 countries and customers in well over 150 countries, 

we place a great deal of importance on the detail in order to maintain the very 

highest standards that our name has become associated with. It’s what our 

clients have come to expect and we don’t do it lightly. Last year alone we 

invested close to £1billion in research and development of our products and 

services.  And, like everything else we do, we did it one detail at a time. 

                                                                    Trusted to deliver excellence

We gained a reputation 
for engineering excellence, 
one detail at a time.

POLICIES FOR 
GROWTH

Dr Scott Steedman 

EDITORIAL

In his letter to the Prime Minister in February 
2012, Vince Cable, Secretary of State for 
Business, Industry and Skills, challenged 
the coalition government to shape a new 
industry policy, fit for the difficult economic 
conditions in which the UK finds itself.  In 
March this year, the government rolled out 
three more of these new policies, on nuclear, 
on aerospace, and on oil and gas. A clutch of 
other sector-based policies are in the pipeline, 
from agritech to the information economy.  
Will they deliver the goods?

Industrial policy in the UK over the 
past 60 years has ranged from the highly 
interventionist, which lasted through 
the 1970s, to the tactical instruments of 
recent decades focused on individual 
companies with schemes to support R&D, 
finance and exports.  Sir John Parker GBE 
FREng, President of the Royal Academy of 
Engineering, spoke out strongly in the press 
last year on the importance of refocusing 
policy on industry sectors rather than relying 
on firms to ‘pick and mix’ from myriad 
unconnected incentives.

The government is developing its new 
policies on a sector basis but with a new 

message: this time, it is all about partnership 
between industry and government.  So an 
Aerospace Growth Partnership will oversee 
an Aerospace Industrial Strategy and a new 
Aerospace Technology Institute.  A new 
Oil and Gas Industry Council will provide 
leadership and direction for a series of 
initiatives for the sector, ranging from supply 
chain issues to technology.

Both aerospace and oil and gas benefit 
from having relatively few major players 
and well-established, well-ordered supply 
chains.  Because of this structure, it should be 
relatively easy to drive policy through these 
industries.  Opportunity knocks, provided 
there is long-term commitment towards 
an agreed strategy on key issues such as 
innovation, skills and procurement.

Beyond these prestige industries, however, 
there is a raft of industry sectors where 
the pressure of international competition 
is taking its toll.  As the Academy’s report 
Industrial Systems – capturing value through 
manufacturing put it, “There are no national 
boundaries to business today”.  Furthermore, 
we should recognise that successful national 
economies will not be built on the traditional 
perspective that ‘products’ are somehow 
distinct from ‘services’, but rather that a 
product is simply another form of service.  
In this case, an integrated, cross-cutting 
approach that looks at common problems 
in different sectors becomes ever more 
important if we are to transform our own 
engineering base from a focus on products 
for local markets to a new understanding of 
the industry’s real role as a service provider in 
a complex global supply chain.

Of course, leading engineering 
companies already recognise their role 
in the service economy.  The example of          
Rolls-Royce no longer selling aero-engines 
but instead offering ‘power by the hour’ is 

often quoted.  But the challenge is much 
greater for the average engineering and 
technology company.

A report by the European Research 
Advisory Board published in 2004 argued 
convincingly that small and medium sized 
enterprises (SMEs) could be classified 
usefully under four categories with respect 
to their capacity for taking advantage 
of research and development.  Only a 
very small percentage of companies are 
‘technology pioneers’, companies capable 
of generating new knowledge.  A modest 
proportion in the mid-range might be 
classed as ‘users’ or ‘adopters’ of new 
technology.  But the vast majority, nearly 
70% of all SMEs, were classed as ‘basic’ 
companies, simply following the market. 

We all know the pioneering companies 
and we would recognise engineering 
companies that try to exploit new 
technology in their service offerings.  But 
we do not know even the names of the 
hundreds of thousands of 'basic SMEs' in the 
sectors that the government is addressing 
with its new policies.  Mostly these 
businesses are simply struggling to get by 
and they have no time, let alone resource, to 
learn new ways of working.

How powerful it would be if the UK’s new 
policies for industry addressed each group 
separately, aiming to increase the proportion 
of ‘pioneers’, of  ‘users’, of  ‘adopters’ and, at the 
same time, to transform even 20% of those 
‘basic’ companies delivering engineering and 
technology services in the UK from the role 
of survivor into the world of opportunity.        
The Academy has a rare opportunity, through 
its work with government this year, to 
reshape national policy. 

Dr Scott Steedman CBE FREng
Editor-in-Chief




