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SpacePlane : a versatile vehicle for «xnew space» markets

THE SPACEPLANE WILL REACH THE EDGE OF SPACE
(~ 100 KM ALTITUDE ) WITH A PAYLOAD OF 400KG

Affordable human
spaceflight experience
for individuals

WEIGHTLESSNESS PHASE
CULMINATING ABOVE 100 KM

s document as well as the communication of its contents to others without express authorization is

DESCENTAND
— — — AEROBRAKING IN ATMOSPHERE

ROCKETBOOST& REACHING
60 KM ALTITUDE

Basic & applied research
(Biology, Physics, Earth
science,...)

————— LANDING BACK
_____ AT AIRPORT

TAKE OFF & CLIMB TO 10 KM
ALTITUDE

Launching satellites
into Low Earth Orbit

A —— —
L —

JET PROPELLED ROCKET NO PROPULSION )

B B B

L >

Y

.

prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a patent, utility model or design.

© 2014 Airbus Defence and Space — All rights reserved. The rep

Total time ~1 hour

@ AIRBUS

June, 16 — Paris Page 4 DEFENCE & SPACE



Mission
centric

Introduction

Worldwide
markets

Safety
of flight

Airbus
Technolog

)

Summary> Nl

uthorization is

ent of the grant of a patent, utility model or design.

nd Space — All rights reserved. The reproduction, distribution and utilization of this document as well as the communication of its contents to others without express a

From a «Pioneer»
type limited market

prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the ev

© 2014 Airbus Defence at

June, 16t — Paris

SpacePlane : 4 assets for a large scale & sustainable business

To alarge scale &
sustainable business
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Airbus Safety
Technology of flight

Mission analysis : suborbital vs. orbital

EXEMPLARY OPERATING ALTITUDES
KM ABOVE GROUND
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4 EXOSPHERE
500
THERMOSPHERE
ISS 330-410
LEO SATELLITES 160 - 2000
2 SOUNDING ROCKETS 100 - 200

100 | KARMAN LINE

80
MESOSPHERE
50 f——
% 40 e WEATHER BALLOONS ~40 Energy fraction
. PECBAUNIGARTRER =9 To Low Earth Orbit (400 km) = 100%
20| i L OCKHEED U o To the Moon = 160%
HoRsEERE CONCORDE ~18 To Geostationary Orbit (36000 km) = 144%
2 10 PASSENGER PLANE? ~10 _
Flight to 100 km = 4%
5 Surface
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Science & Technology

A unique patented cabin Microgravity set up with
lay-out and seat design scientists on board
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Commercial Human Space flight

100 000

75 000 /j

—~"Low" market assumption
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Passenger base
outside USA
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Science & Technology

The sweet spot for
various applications

>
>
>

Atmospheric research
Suborbital Astronomy
Longitudinal Human

€100.000 |---mmmmmqmmsmsmsmsmsom oo prTTmmmmmemeseeeeeees International Space Station
E E — e ~ e ~ ' »
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£ Drop v ~---" i ; Investigator
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Small satellites to Low Earth Orbit
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Picosatellite (<1 kg)
Source : SpaceWorks (2014)

Emergence of new class
&0 * B Ful Maskst Potential e 3 of Space vehicles unlocks
g ~m- [l Sphcuiiona Propcon .

— il 487 (small) Sats business

h 400 43 —

— 410

¥

é = 300 e M4

. 33 2%

E=
%% 100 Visual Display of Small to Pico Satellite Scale
. Small Satellite (100-500 kg)
p - —— E S —— Microsatelite (10-100 kg)
7 E = = = = = = = = & Focus of this Study (1-50 kg)
§§ Calendar Year Nanosatellite (1-10 kg)
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Summary

An extreme flight envelope

requesting a special effort in
aerosciences

(1) Mach range : from
subsonic to supersonic
(Mach 3)

Anglo-French Concorde
was flying at Mach 2

(2) Altitude : from ground to
100 km (or 350 kft)

. Concorde was flying at 18
km altitude
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Reusable rocket engine

embedding aeronautic-
like safety

ent of the grant of a patent, utility model or design.

(1) Liquid oxygen & methane
propellants

(2) Design rules derived from
aeronautic standards

(3) Operating costs matching
daily access to space
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A dedicated cockpit design
fitting highly dynamic missions

ent of the grant of a patent, utility model or design.

(1) Enhanced navigation
system

(2) Avionics suite &
displays customized for
single pilot operations

(3) Expanded auto pilot
software
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Program developed by Airbus Defence and Space
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At crossroads of aeronautics & space
Design derived from Vehicle behaving as an
airplane background airplane during most time

= One single vehicle
= Liquid technology for
rocket propulsion

= No issue when interacting
with Standard Air Traffic

= Take-off & landing from
and to a standard runway

= Powered take-off & landing

Program organization

=» apply aeronautic best practices
and space rules on top
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Propulsion architecture: Performance or Safety driven ?

Turbofans used for aeronautic phases of
the mission (climb and powered descent)

Rocket propulsion only for
extra acceleration to 100 km
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SpacePlane program targeting a 100% aeronautic-like certification
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i. Mass transportation Operations : anywhere & anytime
to space = Safe vehicles make daily operations
(passengers or cargo) & possible from populated areas
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Large scale &
sustainable business
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S p ace PI ane : a g ame c h an g er Commercial Human paceflight Science & Technology

(1) the gateway to 3 «new space» o
markets it g mi e e

Commercial Human Space flight

(2) at crossroads of aeronautics &
space

(3) aunique set of technologies for
the sake of Safety (of flight)

Aeronautics & Space technology at heart of Airbus Group
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Our vision :
SpacePlane for daily access to space
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