UNDER STRICT EMBARGO

00:01 hours GMT, Thursday 18 February 2009

THE ROCKET THAT THINKS IT’S A JET

The SKYLON spaceplane is one step closer to realization thanks to
European Space Agency and UK Government support for revolutionary
British propulsion technology

A reusable spaceplane that can take off from a conventional aircraft runway,
carry over twelve tonnes to orbit and then return to land on the same runway
could be less than a decade away thanks to a one million euro award by the
European Space Agency (ESA).

The contract awarded to Reaction Engines Limited (REL), is part of a joint
public and private multi-million pound development programme, that will
demonstrate the core technologies for the SABRE air-breathing rocket engine,
which will power the SKYLON spaceplane.

Lord Drayson, Minister for Science and Innovation, said:

“This is an example of a British company developing world beating technology
with exciting consequences for the future of space. It is fantastic that
Reaction Engines, the British National Space Centre and ESA have
successfully secured this public-private partnership arrangement and | look
forward to seeing how the project progresses.”

The SABRE is a unique hybrid engine that can “breathe” air when in the
atmosphere, like a jet engine, and become a rocket engine when in space. In
air-breathing mode air is first cooled by a revolutionary heat exchanger pre-
cooler before being compressed and fed to the rocket engine to be burned
with hydrogen fuel. When in rocket mode the hydrogen is burnt with liquid
oxygen.

Alan Bond, Managing Director of REL, said: “Traditional throw-away rockets
costing more than a $100 million per launch are a drag on the growth of this
market. The Holy Grail to transform the economics of getting into space is to
use a truly reusable spaceplane capable of taking off from an airport and
climbing directly into space, delivering its satellite payload and automatically
returning safely to Earth.

“Years of planning and research by REL on the SKYLON vehicle and its
unique SABRE engine mean that we have an inside track on realising this
goal. SKYLON could reduce the cost of getting into space by a factor of ten
and improve the reliability by a thousand.”



The demonstration programme has the objective of removing all the
outstanding technical concerns on the SABRE engine. This will pave the way
to a full engine development programme as part of the overall development of
SKYLON. Cheap, easy and reliable access to space is critical to the
development of the global space market, now worth more than $150 billion a
year worldwide.

The demonstration programme will look at three key areas in the engine.

The first area, conducted by REL, concerns the revolutionary precooler that
cools the incoming air as it enters the engine. During the programme a test
precooler will be constructed using the actual module design for the flight
engines. This will be tested on the company’s B9 jet engine experimental
facility at Culham in Oxfordshire.

The second area is the cooling of the combustion chamber, where the
propellants are mixed and burnt producing water vapour at around 3,000°C.
The SABRE engine uses the air or liquid oxygen as the cooling fluid — a key
and unusual design feature as most rocket engines use the hydrogen fuel for
cooling instead. EADS Astrium and DLR in Germany will be conducting this
work using demonstration chambers fired at the DLR Lampoldhausen facility.

The third area, led by the University of Bristol, will explore advanced exhaust
nozzles that can adapt to the ambient atmospheric pressure. This follows on
from the successful STERN (Static Test of ED Rocket Nozzle) test rocket
programme that was conducted last year. As part of the ESA contract a new
water cooled chamber will be constructed and test fired.
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Notes to editors:

1. Reaction Engines Limited (REL) has been awarded a major European
Space Agency (ESA) contract worth one million euro called “Experimental
Investigation of Key Technologies for a Turbine Based Combined Airbreather
Rocket Engine”.

2. The ESA contract contributes towards a total programme of almost £6
million.

3. ESA's funding for the project is provided via subscriptions by the British
National Space Centre partnership to two technology programmes of ESA —
the Technology Research Programme (TRP) and the General Support
Technology Programme (GSTP).

4. The British National Space Centre (BNSC) is at the heart of UK efforts to
explore and exploit space. BNSC is a partnership of seven Government
Departments, two Research Councils, the Met Office and the Technology
Strategy Board. It co-ordinates UK civil space activities and represents the



UK at the European Space Agency. For more information, visit
www.bnsc.gov.uk

5. REL’s partners in this programme are EADS Astrium at Ottobrun, Germany;
DLR (Deutsches Zentrum fir Luft- und Raumfahrt) in Lampoldhausen,
Germany; and the University of Bristol, England.

6. Public domain images and video can be found
- For SKYLON and SABRE at - www.reactionengines.co.uk
- For STERN at - www.projectstern.co.uk
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LAPCAT - Configuration A2 Vehicle

Configuration A2 Mach 5 Civil Transport

To complement the Scimitar engine, Reaction Engines has proposed a suitable vehicle
configuration (A2) that attains the necessary subsonic and supersonic lift/drag ratio
for efficient commercial operation. The airframe is designed to have adequate control
authority about all axes to handle engine-out and to achieve pitch trim over the full
Mach range. In addition the airframe configuration is an efficient structural shape with
circular cross section hydrogen tankage and uninterrupted carry-through wing spars.
The vehicle is sized to carry 300 passengers since this is typical of future supersonic
transport designs and thought to be the minimum to achieve a competitive seat/mile
cost.

The Airframe
The A2 airframe also has technology commonality with the Skylon launch vehicle.
The main difference is that the A2 airframe is not designed for re-entry however it has
to withstand prolonged flight at Mach 5 for several hours. Although not examined in
detail it is anticipated that the A2 airframe would be constructed as a similar multi-
layer structure to Skylon
except with the addition of
an actively cooled internal
screen to intercept the heat . ___,./
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leak from the hot aeroshell.
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