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Numerical analysis of the flow field around Apollo-type capsule
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The flowfields around the Apollo-type and similar capsule configurations are numerically simulated by the
three-dimensional compressible thin-layer Navier-Stokes equations. Computed aerodynamic coefficients of basic
Apollo capsule agree well with the experiment. The effect of corner radius is investigated and the results show that
the corner radius has strong effect on the separation point when the flowfield is subsonic, whereas only small
influence to the flowfield is found under the supersonic regime. For the capsule with larger corner radius, the
aerodynamic characteristic changes dramatically at the transonic regime as shock wave appears on the body surface.
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Fig. 1 Capsule configuration (Upper : case0, Lower : casel).

Fig. 2 Grid around the Capsule(O-0O type, 91X 53X 61).
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Fig. 3 The definitions of physical value and coordinate system
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Fig. 4 — Comparison of computed and
experimental aerodynamic characteristics
of the Capsule (case0) at M=0.6 to 2.0.
16

S

Computed i
N N=0.6

14- o w00 4

| A M=1.2 /k - "I‘ -~
Experimenta

12 27000 ”/L/Y\ |

L = =N=1.2 / |

1 I .

0.8

(@)
®)

0.6

04

F—1—

0.2 | . | . | . | . | .
80 100 120 140 160 180 200
Angle of attack [deg]

(b) Drag coefficient
Fig. 4 — Continued.
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Fig. 5 — Computed aerodynamic characteristics
of the Capsule (casel) at M=0.6 to 2.0.
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Fig. 5 — Concluded.

Copyright © 2001 by JSCFD



fBOMEERERE T 5L, WAL BENNEIE

¢ Upper Surface BTNV EEBICEE SN b OTIRARL 72D, ORI
£V, WEEIZA»SD Uik LIoEICERD . ETxR
Toh 5044 180° DESHN,EDEFE A 77 EEANC
D v 7 F LT (Fig. 6 (D). cased TlAiFELS(Fig. 7 (a) FIAH
YD —HEFNC KT AR, HAAIIS CTET D DIt
L, casel TlIRE BT, —HRIcx L—EDMmEL
Fo I oA iaRm LB 5 (Fig7 (b). L7eh-> T,
E Lower Surface IRITAB) < JFET) B O 2 R0y L THR B 2 851 R UYL
TIOMAZHT DL, ozt Db EXHND.
25 L ower Surface Upper‘Surface
I AOA=163. 5 v \*
I AOA=152 S .
20~ ! .
8 [
o [
o 15 :
[0) [
5 L
g 1.0 ]
o § ]
i - '.ﬂﬁ\___‘;
0552 == k._.._...__ﬁ
O'OA FE D CB A

The position of the body surface in the symmetric plane

(a) case0 (Apollo)

Fig. 6 — Pressure distribution of body surface in
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Fig. 6 — Concluded.
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Fig. 7 — Concluded.
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Fig. 8 Flowfd around the casel capsule at alp=142
(upper : M=0.6, lower : M=0.9)
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Fig. 9 Flowfield arod the casel capsule at alp=142
(upper : M=0.6 , lower : M=0.9)
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Fig. 10 — Computed Lift-to-drag ratio
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