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Space Simulation Chamber
By

Tomonao HAYASHI, Koichi OSHIMA, Masashi HASHIMOTO,
Tsutomu OHSHIMA, Yoshiyuki TOKUNAGA and Hisao KITAYAMA

Abstract: This paper describes a space simulation chamber con-
structed at Sagamihara new campus of the Institute of Space and
Astronautical Science (ISAS) . The space chamber was made in time
to perform the thermal vacuum tests of the Japan’s first interplahetary
probes “SAKIGAKE” and “SUISEI”. The chamber is a vertical cylin-
der with the inner diameter of 4m and the height of 5m with a verti-
cally movable lower lid driven by an electric motor. An oil free
evacuation system was adopted to avoid oil contamination on optical
systems and sensors on board the test subject. The evacuation system
consists of a helium main cryopump with the pumping speed of 10°1/
sec attached with an independent cryopump, turbo-molecular pumps,
mechanical booster pumps and oil rotary pumps. The evacuating
system is capable of evacuating the chamber below 2Xx10~® Torr
within 8 hours after the start of pumping in the case of no gas load and
to keep the pressure below 5% 1077 Torr under the nitrogen gas load of
0.05Torr + 1/sec. A centrifugal liquid nitrogen pumps with the pumping
capacity of 5000 1/hour are used for cooling down the shroud below
100K within 2hours after the start of cooling down. By adopting
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automatic starting system in the liquid nitrogen pumps the load.
required to the operators is much eased, and the system can be operat-
ed by only one or two persons, which is an outstanding improvement
compared to the existing large scale space chambers. Heater panels
attached on the test articles are used to simulate the heat input from
the sun in place of the conventional solar simulator using Xe arc lamps.
The heat input to the panels are controlled by using a computer as to
simulate the heat input corresponding to the attitude and the orbit
conditions. This space simulation chamber has been used for the
thermal vacuum tests of two interplanetary spacecraft “SAKIGAKE”,
SUISEI“ and the thermal model test of the X-ray astronomical satel-
lite “ASTRO-C”. It was confirmed through these tests that the expect-
ed performance has been fully attained.
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