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A Study on the Flow Behind the Reentry Capsule at Transonic Region

Tomohito Inoue (Graduate School of Tokai)
Gouji Yamada (Tokai University)

Abstract

The sample return missions to asteroids have been planned and implemented. Samples collected by the space crafts are

stored in the reentry capsule and enter the earth’s atmosphere. However, Hayabusa sample return capsule has dynamic instability

at the transonic region during reentry. Some researchers conducted wind tunnel tests and found that the pressure change on the

back of the capsule promoted amplify the model’s angular velocity. In this study, the effect of the capsule shape on the back flow

was investigated in order to elucidate the characteristics and construction of the back flow of the Hayabusa capsule with

aerodynamic characteristics and oil flow method. Drag and lift didn’t change significantly, but pitching moment showed a

significant change with the back angle. In the visualization by oil flow, oil pools were observed at the back of the capsule, and

their presence and position depended on the back angle.
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Table 1 Specification of the models

35 degree model

45 degree model

55 degree model

.

=

i - g -
Back Angle 35 deg 45 deg 55 deg
Diameter 90 mm 90 mm 90 mm
Length 45 mm 45 mm 45 mm
Gravily Contes 57.6% 59.6% 61.0%

(from the front)
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Fig.2 Wind tunnel model

Table 2 Experiment conditions

Test Type Characteristics il Flow
Flow Type Sweep Fixed
Mach Number 1.3~0.8 0.9,1.2
Test Time 60 sec 10 sec
Angle of Attack 0, 15,25 deg 0, 15 deg
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Fig.3 Positive direction of force and moment
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(b) Mach 1.2
Fig.8 Back flow behind the capsules (AoA15 deg)
(left : 35deg, middle : 45deg, right : 55deg)
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