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Industry-University R&D : :
c Manned Orbital Spaceplane with
Winged Rocket Sy borbital Spaceplane Combined Airbreathing and Rocket Engine

\

TSTO
©SPACE WALKER
* Research and
Asgency-University R&D D e_velop ment
* Flight : SSTO “Skylon”
E Hypersonic-Demonstration
: >Rl Airbreathing GRoscionengne
—Ez  >IIET Enging S
. — ->@o - Earth Orbit Flight

- Moon and Mars Round Tri,
- Point-to-Point Flight on the Earth
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Science
Mission

-
-
[

Space
Tourism

Small Satellite
Launch Mission

Rocket Joint Venture Partnership
WIRES#015

Winged Test

Tokyo
University of

Science @ AIR WATER
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Composite
Airframe

15.6 m

129 m

Vv

Composite LOX Composite LNG
Tank Tank

l 1

17.5m

N

A4

29 m

" N

1
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Suborbital Spaceplane

Mass [kg]
Dry 13,081
Propellant Mass 0) ¢ 24,687
LNG 8,967
| Propulsion Gas He 4
N2 95
RCS Gas N2 176
Total 47,010
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LOX/LNG T> ¥+
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Legalization

Airframe/System Integration & GSE’s, Operation

System Optimization Methodologies (Vehicle/Propulsion
System/Trajectory)

Manned/Unmanned Fault Tolerant System (NGC,
Structure, Engine-Propulsion System, Mechanical &
Electrical Equipment, Communication System)

Reusability (Reliability, Health Monitoring, Thrust
Augmentation, Reignition),
Clean Propellant

Failure Tolerant Navigation System
Real-time Optimal Trajectory Generation and Guidance
Adaptive Attitude Control Theory

Complex Airframe Composite Molding

LOX Compatible Composite Tank (CFRTP-PC)
Super-pressure Composite Gas Tanks

Public-private council led by Cabinet Office/ Ministry of
Land, Infrastructure, Transport and Tourism

* World Competitive Technologies

Tokyo
University of
Science
@ AIR WATER
@ AIR WATER
Tokyo
University of
Science
Tokyo

University of
Science
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FADS (Flush-type Air Data Sensing) :

FERNOIBBERERITT DEEICENT, BEFEICKHELIT T —X 2S5
« Y DIMEEFA & 28EHIR, MELBEEICEK Y IEEEEDET Z 5

s 2EBEERFICLIRLVEIEEB TEREHRE ZER

« 3D7YUa—IC&BEE

EDHA

FADSIEMEX
2.4-5 FADS (Flash-type Air Data Sensing) System
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m #HRFpCFRPC (pitch Carbon Fiber Reinforced PolyCarbonate)
BRINEETE X v 7 DIRFERRF

@ Patent Application No. 17016 (Japan) [Flame-Retardant Carbon Fiber
Reinforced Plastic| (October 13, 2017)
@ Patent applications to US, China, France and Germany assisted by JST

Subsidy
Polycarbonate Impregnated Pitch DLR - Project PROCOMP
Carbon Fiber A . : hod for a h fuel tank
Open Fiber Tape) new production and design method for a hydrogen fuel tan
( P (https://lwww.youtube.com/watch?v=xIMHHebGuGI&t=9s)

(2.4-8 BEEMRBREERERX V7
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ATREX(Expander cycle Air Tubo Ramjet)

Ref. {iffts, [ ] auﬁ_éﬁﬁlz T)= STy OMERE] , ATRIUM(A"'T.U _rbo I.?oc_ket-
E6AEF I ?i’n AiEES, 20201 2A. Integrated Utility Mission)

[2.4-10 77 V=009 Y
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® SPACE WALKER Inc.
(https://lwww.space-walker.co.jp)

® Tokyo University of Science
(https://space-systems.me.noda.tus.ac.jp/en/)
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