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Planning of OREX Measurement Mission

National Aerospace Laboratory Yasutoshi Inouye, Yoshio Sakurai
National Space Development Agency  Toshio Akimoto, Motoyuki Inaba

In the Orbital Reentry Experiment (OREX) done by Japanese for the first time, the
onboard measurement mission is one of the most important purposes. Toward the R&D of
the HOPE (H-IIOrbiting Plane), acquisition of the basic data during the atmospheric re-
entry and the flight validation of the design methods were expected by OREX as well as

flight verification of the thermal protection structures.

Therfore, the various measurements aboard OREX were planned as its mission:
1) acrothermodynamical measurements as a probe or a flying wind tunnel, 2) measurements
for verification of the thermo-structural design, 3) measurements on the communication
blackout phenomena, 4) GPSR navigation data acquisition. Requirements and decision for
the measurement items and selection of measuring apparatus for each item have been made.

Design, development and test have followed.
Discussed are the mission scenario, the outline of the design, developmental story and

spatial allocation of the sensors.
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sampling rate : }. 25 Hz

Contents of measurement Means of Measurement | number | Altitude Range data range Data Acuuracy
(km)
Basic Aercdynamic and Aesothermodynamic Data
during Reentry
+ Body Surface Temperature & Pressure i Thermocouple it 120 -40 | 0 -1800 C 3% FS
Middie Altitude Pressure Sensor 1 85 -40 I 0 - 0.1 am 0.0 am
* Temperature for Recombination Heating Measurement Recombination Heating Sensor, T/C 3 120 - 40 0 -1700 C 2.5% FS
+ micro-G acceleration and wall pressure in rarefied flow Micro-G Accelerometer, 1 120 -85 . 6 -1.28G 0.7% FS
High Altitude Pressure Sensor 1 120 -7 107" - 10 Torr 1.9% FS
Basic Data to Evaluate Thermal Structures ! ’
+ Temperalure at varios points Thermocouples and resistance S 15 o120 -0 0 - 700 C 3% FS
themometers 15 0 - 70 C 3% FS
+ Temperatures in Ablator Themocouples in 3 depths 3 120 - 40 9 -1400 C 1.8% FS
Basic Data for Communication Blackout
+ Received RF Intensiry Measurement Anlenna at 3 stations near impact pt. - - -
+ Electron number density measurement in boundary by. Electro-static Probe. cutrents 5 120 - 80 107 - 10" fec 3.1% FS
Thermocouple Probe. temperatures i3 120 - 80 0 -1700 C [.7% FS
Navigation Data by GPSR in orbit and reentry GPS receiver system 1 -

Table.1 Summary of OREX mission Measurements
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Fig.9 Sensor Location of Measurement Mission
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Fig.11 Flow of OREX Aerothermodynamic Data
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