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On a Small Space Simulator
By
Koichi OsHiMA, Yuko OSHIMA

Abstract: An introductory explanation of the thermal balance of a satellite and the
testing method of this thermal vacuum environment is given.

Next, following these general criteria, a small space simulator, which is capable to
simulate the thermal vacuum environment and the solar radiation in space and to accommo-
date a small test piece as large as two or three centimeters in diameter, was constructed.
Using this apparatus, the ratio of the solar absorptance of the test surface to the infra-red

emittance of it was measured for several cases.
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OB, b U TN OERIEHEZIE, BER(T/T) L 205, 7o& 213 T 5380°K
~100°K {1 Tdh ->Td 300K fHEOBEVREE T AW/Wr 13 1 BIREICIE Y, BERTEIC
BIZGHRER ATn/Tu=(1/4) - (AW|W1) TH 2050, ZOEAR 1A %YL TOBE S Z
5. LEIC&->T, BEARORER, BASRREREE 80°K~100K T+4Th 3
B, TELLRDRERAR—R + F a2V N—Z{FREHNETLL, WFRICLTSD, €O
INEVRTNCH T 2 RBRICE T OEBBLET, HIC ale O/PIVERTIE, TEHERE
IR 205, THIEEED 270103, MUKBOLNRELS LT3 EmE DR
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—fRIC, HBECAHT 35 EBOMEIR, HENE - —BME - BB - 08 (de-
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AR=R Y3 ab—=2—=TR, REIILI€/ V- T—0 50 FE702, 74/
VoK T2 - FVPBERINBY, BRI, 7w/ NTORESHGEEEZD A
27X OROELTRLTH S, ERADEICET 20000OERSE, GHERT OF
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D3 EMHREICTFE LERTH - T, EBOKBIERE 0.14 watt/em?, 3280 f 32
B (AR OXEFEZ532CL1d, BT LLERE TR, N¥OHBIcL 2L, BEEEsy
JOIEFRTIE, NEMEE B watt/cm? steradian Y645 D ONFRTEXLT, E watt
fem? DT L& EDRFILOAE ¢ GRORTEZ SN 3.

This document is provided by JAXA.



1965 4£10 A AR—R VI alb—R—C X DEBER 381

6
5
) r
m
o
w
AR b L u Tv )T =05 A
yan DIRYT M
s e e S Ve
z ~-
/ /// = \~\\E§___¢-
0 T
03 04 05 06 07 08 09 10 11 12 13
EE (u)

EFOSE 7%/ v -3 DN

Q/’:sin“]/ 71:}7758

KEDNFEEE 1T 2, 100 watt/cm? steradian THBHICH LT, 7€/ VITDFHITH 100watt
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BOARSEIDERLELITOEL, BEMBAEELGTHTHIEIIVDT, hitlys
HOKBRPHR/HTE 2. LITICERNBRINE - 5 < WROREIZC OBATE 2.

5. O

WEBRBEZRR—R - F 2 YN—TRBRT 2101013, EERTRELE-T. WAL
BEBZLRONETSRO. L2, ATO22Fh, AKOEB3ALTERHELALD, &
EREROREBEIRBZEO 07D, HEEEENLHB LD T30 EBSREICE S,
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BWoInsgy, &b, INSDFER, BXEE525CEMNTE, RORL—R -
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T BT B e Ato
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COHEER, LLoBHMFELDS, BRTEHREICGET 3L THIET 2 HLENBZODT
BRIRIC R AITRA AT L, BEMEANS ae ZRDEZDT, BELL LD PHEA
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1959 (John Wiely, 1960)

[ 2] AJAA space simulation testing conference held at Pasadena, Calif. Nov. 16—18. 1964
(AIAA CP-11)

[3]1 AIAA unmanned spacecraft meeting held at Los Angeles, Calif. March 1-4, 1965 (AIAA
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[5] P. Hrycak: Thermal design of Telstar. Astro. Aero. Eng. Dec. (1963) p 44-49

[6]1 L.H. Hemmerdinger: Thermal design of the crbiting astronomical observatory, J. Spacecraft
vol 1. no.5 p477-483 (1964)

[7]1 A. London: Thermal control of the Nimbus satellite control system. p 167-189 in [2]

[8] L.C. Lemke, Jr., & R.E. Tatro: Analytical techniques for temperature perdictions of the Star
I scientific satellite. AIAA paper 65-426 (1965)

[9]1 L. Testaguzza, G.L. Wolfe, J. DiGiorgio: Flight verification of satellite thermodynamic analy-

tical techniques and application to manned spacecraft. J. Spacecraft vol. 2 no. 4 p 537-542
(1965)
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[11] L.G. Clark & K. A. Laband: Orbital station temperature control. Astronautics Sept. 1962
p 40-43
[12] R.T. Hollingsworth: A survey of large space chambers. NASA TN D-1673 (1963)
[13] M.P. Hnilicka, & K. A. Geiger: Simulating interplanetary space. Astro, Aero. Eng. July
(1963) p 31-35
[147 B.H. Goethert, & H. M. Cook: High ground for aerospace simulation. Astro & Aero. Nov.
(1964) p 96-103
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[15]1 L.C. Lemke, Jr.: Thermal simulation of a satellite. ATAA paper 656-475 (1965)
[16] V. Ontman, & J.C. McLane, Jr.: Testing in the simulated space environment-an assessment.
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