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Development of A Micro-gravity Experiment System Using A High Altitude Balloon
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Tetsuo YOSHIMITSU!, Yoshitaka SAITO! and Hideyuki FUKE!

Abstract

To realize micro-gravity environment of long duration and good quality with moderate cost, an experimental system
which is released from a high altitude balloon has developed. The system has a double-shell drag-free structure and the
outer shell, namely flight capsule, is controlled not to collide with the inner shell to realize micro-gravity environment of
good quality. This paper shows the design philosophy and the configuration of the system. The system was successfully
tested twice, in May, 2006 and in May, 2007. Outline of the test results and future development plan are also described.
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Fig. 1 Flight profile of the capsule. Drag coefficient: Cp=0.8,
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Fig. 2 Air drag to the capsule. Release altitude =40 km, Sys-
tem weight =300 kg
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Fig. 3 Photo and configuration of the capsule.
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Fig. 4 Photo of the inner shell of the forth capsule (Gravita-
tional wave antenna) .
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Fig. 5 Results of fluid dynamic design.
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Fig. 6 Photo of firing test of air breathing engine.
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Fig. 7 Flight sequence of the first flight.

Fig. 8 Photos of retrieval operation.
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Fig. 9 Images of fluid dynamics experiment.
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Fig. 10 Acceleration measured on the capsule body.
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Fig. 11 Acceleration on the experiment module.
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Fig. 12 Images of combustion experiment.
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Fig. 13 Block diagram of attitude determination package.
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