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Flight Experiment of Capsule-Type Vehicle with Membrane Aeroshell
using Large Scientific Balloon
By
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Eiji SaT0", Yuuki TSUTSUMY, Kazuhiko WAKATSUKI’, Akira SAKURAT’,

Tomohiro NARUMT, Takashi ABE®, Yukihiko MATSUZAKA®, Issei IIMA"

Abstract . Membrane aeroshell has a potential for application to re-entry capsules and planetary-
entry probes in the future due to its low mass and low storage volume. Its characteristics, however,
is not well understood particularly in high speed flow regions. The flight test using the scientific
balloon is conducted to demonstrate its high speed flight capability on September Ist, 2003. This
paper describes the outline of this project, the development report of the flight model with the
flare-type membrane aeroshell, and the results of the flight tests. Despite the flight model dropped
with a gondola because of the trouble in the separation device, there are a lot of accomplishments
in this project; 1) to obtain the knowledge about the deformation, stability, and aerodynamic
characteristics of the flare-type membrane aeroshell by pre-flight wind tunnel test, 2) to
demonstrate that 1.35 meter diameter membrane aeroshell can be stowed in a backside of the 0.5
meter capsule and deployed automatically in the ground test, and 3} to verify that the almost all of
the sensors installed in the capsule worked normally at the high aititude and the deployed

membrane aeroshell can withstand the actual flight environment.
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