HOPE/OREXT7 —7 1 5 » 7HERE 61

BERXALE (OREX) BE

FHEXEEM ClXxEZE, BRo®B. LK K
MEEXZ., THXE®
MZEFHEBMPTER H LR
MEBRALBR (OREX) @, H- o4 v T LU MERBNE (HO P
E)@W%%%@w%&bf%%?%ﬁﬁ%%@~o?&b\mgﬁgwkﬁ@
BRANCBMALZROTEOZR: - WHEKHAERTIEEHIC. I FETORE T2
W%ﬁ@%*ﬁ%A%@%&?—ﬁ%ﬂ@?é:&n;0\HOPE@%%K&
VTAH5IE2HBELT L B,
MEHRAERBEITIREOFE2 A4 BB FEFE LYY - o H - o4y b
Kibﬂ%iﬁén\ﬂﬁéﬂﬁbkﬁkfﬁmﬁ%kb\:@%E%AKF?
SERBT - ZMG. BRELAE. PHAFELICEKLL. KLBOM %R IZ.
MZEFHBEBFEN (NAL)) EFHHREEEH (NASDA) LOLFMEE
LTHED SN,

OUTLINE OF ORBITAL RE-ENTRY EXPERIMENT

National Space Development Agency
Masataka Yamamoto, Toshio Akimoto
Koji Yamawaki, Motoyuki Inaba
Takayuki Shimoda

National Aerospace Laboratory
Yasutoshi Inoue

The Orbital Re-entry Experiment (OREX) flight experiment 1s part of
the research for the H-II Orbiting Plane (HOPE).

Its purposes are to contribute to HOPE development by accunulating
experience in designing and producing a re-entry vehicle and acgquiring
re-entry data which is difficult to acquire in ground experiments.

The OREX vehicle had been launched february 4, 1994 at Tanegashima
space center and inserted into orbit by H-0I rocket.Vehicle came turn
around over the Tanegashima island. 1t could get experimental data
during re-entry, transmited to data the grand stations after re-entry
successfully, and splashed down in the Central Pacific Ocean.

The OREX project was conducted in cooperation with the National
Aerospace Laboratory (NAL) and National Space Development Agency (NASDA).
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Tabl e 1 specifications of the OREX Vehicle

Shape Cone with a rounded nose

Radius of curvature of the nose: 1.35 m

Quter diameter of the payload: 3.40 m

Height (from the top to the separation face): 1.46 m

Weight At launch: 865 kg, At re-entry: 761 kg

Structure Aeroshell
Nose: C/C hot structure

Skirt: Aluminum-alloy honeycomb with C/C TPS and ceramic-tile
-- TPS

Onboard equipment section:

Aluminum-alloy skin stringer structure with onboard equipment
panels
Radiowave reflector:

Thin aluminum-alloy plate with flexible thermal insulator

Guidance © Autonomous navigational guidance control system using the onboard

control computer and inertial sensor unit

© In orbit, vehicle attitude is controlled by the 3-axis attitude
control system using the gas jets. After re-entry, vehicle attitu-
de is controlled by the passive attitude control system by stabi-
lizing aerodynamics, supplemented using the gas jets.

Basic Propulsion Propulsion for de-orbit
equipment 150-N N.Hy thruster ... 4
Propellant tank (96 kg ea.) ... 4
Propulsion for attitude control
6-N GN» cold thruster ... 4
3-N GN, cold thruster ... 4

Guidance Onboard computer ... 1 set

control Inertial sensor unit ... | set
Control interface unit ... 1 set
Onboard program ... 1 set

Measurement | VHF telemetry svstem (295.0 MHz and 296.2 MHz)... 2 sets
and communi- | Telemetry package (data memory function)... 1 set
cations C-band radar transponder (5586 MHz) ... 1 set

Electrical Battery assembly (20 AH) ... 4 sets
system Power-sequence distribution box ... 1 set

Parachute Ribless guide surface parachute ... 1 set

Temperature sensors

Medium-altitude pressure sensors
High-altitude pressure sensors
Micro-acceleration sensors

Recombination heating sensors

Ablator temperature sensor
Electrostatic probes/thermocouple probes
GPS receiving system

Mission
measurement
equipment

(
(
(
(
(
(
(
(

Pt A e eu R At Y

1
2
3
4
5
6
7
8
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Table 2 Experimental items and sensor specifications

Aerodynamic pressure & aerodynamic heating
during re-entry flight phase
- Surface temperature to vehicle in the cause
of aerodynamic heating
- Surface pressure of vehicle on high &
middle altitude

- Surface temperature in the cause of catalytic
effect
- High altitude drag by mean of micro-G

accelerometer

Sensor : Pt-PtRh, 0 - 1600 C
Altitude : 120 - 40km

High altitude : Barocell type 590AB
120 - 80km, 10°% 10 torr

Middie altitude :See fig. of middie altitude
pressure sensor

85 - 40km, 1- 150 torr

recombination heating sensor
Altitude : 120 - 40km
Range : 10*-1G
Altitude : 120 - 90km

Heat resistant structure & materials during
re-entry flight phase
- Temperature of C/C nose cap, TPS, structure

- Temperature of ablator mounted on ceramic
tile

Sensor : Pt-PtRh, 0 - 1600C
Altitude : 120 - Okm

ablator
Altitude : 120 - Okm

Black-out of communication during re-entry
* Plasma electron density by electrostatic probe
- Temperature during black-out
- VHF telemeter recieve on the ground

electrostatic / thermocouple probe
Altitude : 120 - 40km
Telemeter data acquired on the Christmas island

Navigation data by the GPS reciver during

re-entry

Recapiure time, Navigation data, etc on orbit
OREX GPS experiments
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Tabl e 3  OREX FLIGHT SEQUENCE
Event Flight Plan (sec.) Flight Result (sec.)
Lift Off 0.0 0.0
OREX/H=1I Separation 850.0° 830. 8
ADS**at Tanegashima 6031 (EI=5°) 5934
De-orbit Burn Start 6068. 0 6063.5
A0S at Ogasawara 6203 (Ei=5° ) 6099
De-orbit Burn End 6365. 3 6348. 3
LOS***at Tanegashima 6562 (E1=5° ) 6652
LOS at Ogasawara 6717 (EI=5°) - 6785
A0S at Airplane 7750 (H=10km) 7278
A0S 2t Christmas 7320 (E1=0° ) 7290
AQS at Ship 7340 (EI=0° ) 1317
Re-entry 7341 (H=120km) 7325
RF Blackout Start 7439  (H=80km) 7383 (at Christmas)
RF Blackout End 7516  (H=50km) 7496 {at Christmas)
Parachute Deployment 7630. 7 7614, 7
LOS at Christmas 7640 (EI=0° ) 7940
LOS at Ship 7940 (E1=0°) 7978
10S at Airptiane 7956 (H=1km) 7982 (VHF Telemster
No. 1 tock Off) :
Splash Down 7986 7982

% This time is
According
of OREX/H-1i
* % AOS
x%% LOS

referred from detailed trajectory of H-1I

to best estimated

separation

Loss Of Signal

is 832.7 sec atter

Acquisition Of Signat

trajectory ot H-1

raocket,

ittt off.

rocket.

the time
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