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Development of Reentry Vehicle with Inflatable Structure using Aerodynamic Force

Otsu, Hirotaka
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In this study, we investigated the aerodynamic characteristics of the reentry
vehicle with the inflatable structure using the lift force by using CFD analyses and wind tunnel
experiments. The numerical and experimental results suggest that in the case of the torus shape if the
dimension of the inflatable structure is designed so that the wake flow of the reentry vehicle is located
inside the torus to avoid the shock-shock interactions the attitude of the inflatable structure connected
to the reentry vehicle by the cables is stable in the hypersonic flow regime. Additionally, in the case
of the supersonic, transonic, and subsonic flow regime, the attitude was not so sensitive to the
dimension of the inflatable structure.
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Table 1

Ry [mm] L [mm] r R[mm]
20 140 170 15-58.5
30 140 170 10-66.5
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3
:RN=20[mm], L=140[mm], r-R=15 —
58.5[mm], ‘RN=30[mm], L=170[mml],
r-R=10 — 66.5[mm]

4 CFD
RN=12.5 [mm], R = 48
[mm], r =6 [mm], L =87.5 [mm]
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(R=48 [mm], r=6 [mm], L=87.5 [mm]
)
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(R=80 [mml], r=7 [mm], L=67.5 [mml],
0 =0 [deg.] ( ), 20 [deg.] ( ))
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