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Background

e Commercial Suborbital Flight

* Max altitude >100km,usually 35-300km
* Provide suborbital flight service

NEAR SPACE  /

 For commercial profit

e Different from government space activities
mostly operated by private companies
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Background

 Remarkable points
v High Risk
v" Huge investment

v’ Attractive returns or reward

21 March 2016 ICAO / UNOOSA Symposium (SPACE2016)
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Typical programmes
 Commercial suborbital flight industry is becoming

more and more popular recently

Company Locker Cargo : .
SRLV Seats . Price Operational date . o
equivalents (Kg) - -
UP 0.5 36 " -3

SpaceLoft XL : $360k/launch 2006

STIGA 1 10 2012

STIGB 2 50 Not announced 2013

Hyperion 2 12 200 $120k/seat 2014

Lynx Mark | 1 3 120 $95k/seat 2013

Lynx Mark 11 1 120 $95Kk/seat 2013

Lynx Mark 111 1 28 770 $95k/seat 2017 Typical Suborbital spacecraft
Virgin SpaceShip 6 36 600 $200k/seat 2014
Xaero Xogdor 4 25 Not announced 2013
Space Systems

New Shepard 3+ 5 120 Not announced Not announced
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Typical programmes
 Multiple Application

SUBORBITAL

Industry at the"Ede
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Typical programmes

* Extremely attractive potential revenue
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Typical programmes

e Suborbital tourism programme

Virgin Galactic SS2 XCOR Lynx Blue Origin New Shepard

21 March 2016 ICAO / UNOOSA Symposium (SPACE2016)
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Typical programmes

e Other Commercial Service

The Rocketplane Flight Profile (5 1311 INE

350,000
Rocketplane XP e [pp— T'" “Astronaut Line”
Suborbital Flight Trajectory 328K HWKMMmude
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ICAO

Spacecraft alternatives in China

250 MILES

 Suborbital Balloon Ride
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Spacecraft alternatives in China

e Suborbital Balloon Ride

KEGXH1
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Spacecraft alternatives in China

e Rocket Powered Suborbital Vehicle

More quickly, low cost, on response into space and back safely, commercial operate

Step3 Rocket Reignition
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Spacecraft alternatives in China

e Rocket Powered Suborbital Vehicle for tourism
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Spacecraft alternatives in China

e Rocket Powered Suborbital Vehicle for tourism

Launch Weight 10t

Reuse time >50 >50
Tourist number  4-20 3-5
. ' . Alfitude (km) 120-140 60-80
e ' i Mach Number 7-8 5-6
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Spacecraft alternatives in China

e Rocket Powered Suborbital Vehicle for commercial
launch

v' As reusable booster
v Flyback to launch site autonomously
v" Reduce launch cost significantly

21 March 2016 ICAO / UNOOSA Symposium (SPACE2016)
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Spacecraft alternatives in China

e Rocket Powered Suborbital Vehicle for commercial

SRLV+ 2 SRLV+

Small upstage Core stage

SSO 500kg 11

Launch

$3870k $6450k
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Spacecraft alternatives in China

e Extended business

Suborbital tourism

® Media advertising
sky diving ® Science test
Tourist driving ® FEarth observation
Suborbital show ® Telecommunication

Suborbital culture gardene Remote sensing

Suborbital tourism business base

21 March 2016 ICAO / UNOOSA Symposium (SPACE2016)

Suborbital flight training
Hypersonic test

Space rescue

Emergence communicatior

Security guarantee
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Spacecraft alternatives in China

* Extended business

Space _
harmaceuticals

[Space industrial base| 4 ’
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Spacecraft alternatives in China

e Commercial Suborbital flight

v'Emergency sensing
v'Low cost scientific research

21 March 2016 ICAO / UNOOSA Symposium (SPACE2016)
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