4. Engine and Propulsion System

(l:_%n)](p_lc_)sitke Composite
Avionics an LNG Tank
Bay > A el s LNG
\ l l Engines
— —

> A > B —>C
View A-A (RCS Unit) View B-B View C-C

(Inter-tank Propulsion System) (Rear Propulsion System)
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1. Specifications WIRES:
Winged REusable
Sounding rocksf
Initial Mass 1,000 [kg]
Max. Thrust 17.8 [kN]
Combustion Time 30 [s]
Max. Altitude 5.5 [km]

Demonstration Issues

- LOX/LNG Engine (JAXA/IHI)

- Cryogenic Composite
LOX and LNG Tanks

* Non-linear Attitude Control
System Using DI Theory

- Real Time Guidance System
Using Genetic Algorithm

4.6 m

2.9m

1.4dm

\ 4

11



2. Onboard Equipment and

Engine/Propulsion Systevr\ping e e
Integration ' Vertical Fin x2
Wing Airbag x2 ° lRuilder X2

Helium
L. : Drogue
Avionics Main Gas Tank 9

Bay P}mute l LNG Tank LOX Tank Chute\

Flush Air I \
Data System  Nitrogen Gas :
Ta%k X2 Front Airbag

#3 43

#2
#1

#6
#4

RCS Thruster(#1-#6)

LOX/LNG
Engine
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3. Composite Structure

Main Parachute Cover

Main Parachute Box

o

|

Nose Cone

Forward Fuselage

Mid Fuselage

Fuselage Cover

|

Engine Mount

|

Main Wing

Rear Fuselage
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Ground Control Center

Actuators

L) LI A it = L R =R A5 7 i
b - - - L
4. Avionics (Navigation, Guidance and Control
Nominal Downlink Telemeter x2
FPGA FADS INS/IGNSS GNSS x2 Telemeter x2 :,‘: ‘
I Logger l Logger l Logger Logger ITelemeter Telemeter <" system
t ¥ !

Guidance Air Data Navigation Data Communication Logger Telemeter x2

Computer Computer Computer Computer Computer —

ARINC429 ARINC429 ARINC429 ARINC429 ARINC429

Rec:wer— Reciwer Rec:wer— Reciwer Rec:wer— RS232C
ARINC429 BUS > TTL Emergency
$ ON/OFF Uplink
_ ARINC429 ARINC429 b ON/OFF
Propulsion System Receiver Receiver (Emergency)
Engine Computer Control Computer
Logger = \
mergency
Aero Surface RCS Telemeter
Valves Sensors Actuator x4  Valve x6 Computer
Emergency N\
¢ * i i ¢ ‘ * Computer Telemeter
Inhibit Relay Relay Relay Relay Relay Relay
Emergency
_ Computer
Exciter Gimbal Solenoid Regulator Airbag Drogue Chute Pilot Chute
Valve Valve Valve Inflators Inflator

14



axazle ) I ) = iy > - [ TR A z =
:-fu‘j‘ _7 : [“‘/ _AC“‘H ,f/ ‘/F = f:/ /‘-f‘/_'f‘;_f:/ ’ﬁr =BG E

I
3. Flight Profile and Recovery
4 peptoyment

t+45 s
En?ine
Cut-off
t+30 s
To Recovery
Point é
Pilot Chute
Deployment
Powered
Ascent
Phase Main Parachute
Deployment
Airbag
Deployment

1
O Launch Site
Recovery by Two-stage

Flight Sequence
d d Parachute System and Airbag

engine <>
Cui-off ¢ Attitude Control
Powered by RCS Gliding
Ascent with Aerodynamic Lift

X Recovery Point

C

Launch Site
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4. Develop

EXp&rimental Winged Rocket WIRES#015 (WInged sable Sounding vehicle)

VSafety Review of SSC (including flight safety) (TBD)

V CDR#01 V CDR#2 VPSR#1 VPSR#2 VPFR#1 VPFR#2 VPFR#3 VPFR#4
Preliminary

Design Detail Design Sustaining Design

!
T
Structure Mold/Jig Design and Fabrication
‘Struclure Molding, Fabrication and Assembly (withoyt Tanks)

Structure Test@TCM
Subsystem Integration(#1)@TCM
System Test (#1)@TCM |
Antenna Test@KHI/Gifu Wl FaES#OiS
‘ Ship to Hokkaido
I
Design Helicopter Sling Test for Avionics and Drop Test for Parachute System@Hokkaido
Re-design | Ship to TCM
Fabricdflon N
EM Tank Test(#1) Ship to DYINAX Insula:s rD—> Subystem Integration (#2)TCM
EM Tank Test(#2)|: Cleaning @DYNAX {1 Tanks and Propulsion System Integration@TCM
| (ahip totem [ System Test (#2)@TCM )
wvionics Bay Acoustic/Vibration Test @Tsukuba Space Center
‘ ‘ Ship to IHI/Aioi
| .
\Parts Pfocurement | Reassembly and System Setup/Test@IHI/Aioi ]
‘ Furfctional Test CFT(Captive Firing Test)@IHI/Aioi
Ship to TCM P~ —>Ship to TCM|_| Ship to TUS |
\ ardware-In-the-Loop Simullatiun Test (Part 1. Spare Avior{ics and Actuators)
Hardware-In-the-Loop Simulation Test (Part 2. Flight Vehicle)
Main Parachute|Ground Test Preparation/Packing
‘ation Chute Test@Nagasaki Univerpity Export/Ship to Sweden ‘
‘ Re-Assembly and System Test
CFT(Short Captive Firing Test) /Helicopter Sling Test for Avionics-RF
/_ Flight Test #1
< Engine > ‘ Post Flight Data Analysis
EngineSystem Fabrication Refurbishment
Turbo Pump Test CFT(Short Captive Firing Test)
Engine/Turbo Pump Assembly Flight Test #2
Engine System Firing Test Post Flight Data Analysis
Refurbishment Refurbishment
< ECU > ECU-Engine SystemTest ‘CFT(Captive Firing Test)
Hardware Design Flight Test #3
\Hardware Procfiremen Post Flight Data Analysis
Harwarg Assembly Refurbishment |
Software Design CFT(Captive Firing Test)
|Software Cpding Flight Test #4
oftware Along Test Post Flight Data Analysis
Safety Review #1 V VSafety Review #2| Softwaye/Hardware asssembly test Export/Ship back to Japan
< Propulsion System > VDesign Review
Propulsion System Design
Pans/MaterIiaI Procurement
[ |
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Thanks
for Your attention !

® 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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