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This annual report to Parliament describes selected achievements from 1 April 2008 to 31 March 2009.

During the reporting year 2008-2009, the Science and Technology Facilities Council (STFC) was an
independent, non-departmental public body of the Department for Innovation, Universities and Skills
(DIUS).

In June 2009, the government created the new Department for Business, Innovation & Skills (BIS) by
merging DIUS and BERR (Department for Business, Enterprise and Regulatory Reform). This report, for
the accounting period 2008-2009, refers to DIUS.
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Our vision Is to
maximise the impact
of our knowledge, skills,
facilities and resources
for the benefit of the
United Kingdom and

Its people.
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STFC's Micro-Nano
Technology Centre
provides state of the
art facilities to STFC
departments,
Universities and

companies

. i

SCIENCE AND*TECHNOLOGY FACILITIES COUNCIL ANNUAL REPORT AND ACCOUNTS 2008-2009

(Ve
Q
n
n..
v
V)
e
-
?
—
Q.
v
<

o
X
oS
o0wn




STFC DELIVERING IMPACT

Asensor that can withstand hostile environments, help
improve the efficiency of gas turbines used in aircraft
engines and power stations, and reduce greenhouse gas

emissions has been developed by STFC spin-out Oxsensis.

The Wave-Phire sensor is the world's first
commercial temperature and pressure
sensor capable of operating at over 1000
degrees Celsius.

“A black hole of information has existed in
the heart of combustion systems for air
transport and power generation,”
explained Oxsensis Chief Executive Officer
David Gahan. “Our sensors will provide
previously unavailable information to
enable far finer levels of intelligent control
of the equipment.”

The micro-machined sapphire sensor uses
technology developed at STFC's Micro-Nano
Technology Centre. The design, which won
an Institution of Engineering and Technology
Innovation Award, was made possible
thanks to STFC's knowledge transfer arm
CLIK.

Mr Gahan credits its success to “the
availability of world-class facilities on the
Harwell Science and Innovation Campus
and the fundamental pool of knowledge
and networking available. Basically we

couldn’t do it without them.”

The aim is to improve the efficiency of fossil
fuels and promote a cleaner environment.
“We are working with major producers of
gas turbines for energy and transport, as
well as with a major car producer,” said Mr
Gahan. “We are looking to help save tens
of millions of tonnes of carbon dioxide
each year.”

Oxsensis responded to industry demands for
better sensors in the hottest parts of
engines. The Wave-Phire is highly sensitive
yet can be flush mounted to a combustion
engine and is immune to electromagnetic
interference.

By reducing emissions the technology he
companies meet environmental emissions tar

Formed in 2003, Oxsensis is a spin-out company fi
the STFC Rutherford Appleton Laborat:

Oxsensis is one of 17 European organisations working on thess
European Commission backed gas turbine programme HEATTOP.
The programme aims to advance the performance
and life of gas turbines

The sensor developed by Oxsensis will improve the efficiency of
combusting fossil fuels and promote a cleaner environment
by helping to save tens of millions of tonnes of

carbon dioxide each yea
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Environmental science:

shaping European regulation
with e-Science and UK expertise

he environment plays a crucial role in the UK economy.

Climate change, soil erosion and the depletion of marine stocks
threaten jobs, employment and economic growth. The government has
therefore made the natural environment and its resources both a duty of

care and an important part of economic policy.

Environmental science informs these
policies. Scientists and satellites collect
measurements on the Earth’s surface, sea
and atmosphere. This information must be

Europe imaged by the stored and also integrated, as atmospheric

Envisat satellite conditions, for example, are linked to ocean
Credit ESA circulation.

e-Science produces international scientific
collaboration

STFC's e-Science is contributing towards
European data regulation

The information infrastructure of e-Science
informs environmental policymakers

v v v

INSPIRE will cost more than 1 billion Euros with
benefits expected to be ten times that amount

By using ‘e-Science’ to manage and process
vast amounts of data, scientists across
disciplines can exchange information, test
new theories and run simulations of single,
large Earth system models. The results,
when analysed and evaluated, can forecast
future environmental change and inform
policymaking.

STFC's Centre for Environmental Data
Archival at the Rutherford Appleton
Laboratory hosts the NERC British
Atmospheric Data Centre, the NERC Earth
Observation Data Centre and the lead data
delivery site for the United Nations
Intergovernmental Panel for Climate
Change, funded by DEFRA.

STFC e-Science expertise is being applied
across Europe, defining how the data may
be accessed to provide an evidence-base for
policies on environmental issues.

In 2007, the European Parliament issued a
directive creating INSPIRE (Infrastructure for
Spatial Information in the European
Community). Set up to provide policy
makers and the public greater access to
environmental data, the European
commission selected Dr Andrew Woolf,
from the STFC e-Science Centre, as one of
the scientists to help develop the standards.

“This reflects the world-leading expertise
of the e-Science Centre in data and
information modelling in web-based
environments,” said Dr Woolf. “It will
enable the interoperability of
environmental data between agencies
right across Europe.”

32

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL ANNUAL REPORT AND ACCOUNTS 2008-2009




STFC DELIVERING IMPACT

Watching chemistry

— as it happens!

magine trying to examine something in a highly inflammable hydrogen
atmosphere and then turning up the heat.

This is one of the difficulties scientists must The research used neutron diffraction to

overcome when studying chemical examine the material at ILL in Grenoble. It
reactions in materials that might be used in demonstrated that information could be
new energy devices, including some types gathered in situ and in extreme

of fuel cells. environments as high quality data were

1 Now, for the first time, a team of European produced even when using hot flowing

i S . hydrogen.
scientists including Professor Peter Battle
(University of Oxford), Dr Mona Bahout This important technique also opens the
(University of Rennes) and Dr Paul Henry possibility for many more similar systems
(Institut Laue Langevin (ILL)), has to be studied under a hydrogen atmosphere
demonstrated that such experiments are and will help the search for materials
not only possible, they can be done in real suitable for use in solid-oxide fuel cells and
time while the reactions happen — even in other energy-related technologies.

the environmentally demanding conditions
within the shell of a nuclear reactor.

{ “If you do it the old fashioned way you # The researchers demonstrated a new way of

! know what you've got at the beginning Studying chemical reactions
and at the end,” said Professor Battle,
“but you don’t know how you got from #® These findings will improve our understanding of
enciSpREictier Qusexperiment showed how materials react under hot flowing hydrogen

how it happened. We studied the sample ] }
under an atmosphere of diluted hydrogen #® This research has

as we increased the temperature to 700 oxide fuel cells
degrees C and then cooled it back down

lications in solid

STFC funds the UK
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