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Aerodynamic simulation for an inflatable vehicle
during a reentry demonstration flight by S-310 sounding rocket

Yusuke Takahashi*, Dongheun Ha' , Kazuhiko Yamada?, Takashi Abe? and Kojiro Suzuki®
1. Hokkaido University, 2.JAXA/ISAS, 3.The University of Tokyo

ABSTRACT
A reentry flight demonstration of an advanced reentry vehicle was carried out using JAXA S-310-41 sounding rocket. The vehicle was
equipped with a flexible (membrane) aeroshell deployed by an inflatable torus structure and demonstrated deceleration at higher altitude.
During the reentry flight, position, velocity and acceleration of the vehicle were measured by the global positioning system (GPS).
Moreover, drag coefficient history was evaluated by the vehicle acceleration and the global reference atmospheric model (GRAM99). In
the present study, flow field simulations around the reentry vehicle were conducted with numerical simulation methods. Aerodynamic force
of the vehicle was investigated with the measured history through the supersonic and subsonic regions during the reentry. In the flow field
simulation, it was found that the measured drag coefficient data shows a reasonable agreement with the predicted one in higher and lower
altitudes. In addition, it was clarified that compressible effect in front of the vehicle appears in supersonic region, and a feature of vortex

ring at the rear of the vehicle is formed in subsonic region.
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