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Numerical Study for Base Drag Reduction
Using Boattail Shape Afterbodies for Launcher Vehicles
in the Supersonic Turbulent Flow

N. E. Park and ]J. S. Kim

Numerical analysis for pressure drag on boattail afterbodies have been studied by Mach
number, boattail angle and length ratio of body diameter and base diameter using CFD-FASTRAN
that the commercial external flow CFD code. The numerical results have been compared with the
experimental data that have been shown pressure drag reduction and supersonic turbulent flow
characteristics for boattail afterbodies. And the prediction equation for boattail base drag has been
made by the numerical results about Mach number and boattail configuration parameters.
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Table 1 Boattail geometry (boattail angle)
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Fig. 1 Schematic of Boattail Afterbody
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Fig. 2 Grid of boattail afterbody
(R1=0.6, R2=1.2)
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Fig. 3 Pressure contour (M=50, R1 = 0.6)
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Fig .4 u-velocity distributions
(M=3.0, D2/D1=06 vs. 0.8)
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Cylinder Afterbody
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Fig. 5 Base pressure distributions
(cvlinder afterbody)

Boattad 0 8_1.5 : 3 Bdeg

~& Mach 20|
014 e~ Mach 3.0

= T 1 .
t
—6— Mach 5.0] 1 ‘
0.12 Z =) 3‘7’_ — 5 = <

i # ]

> 0.08

.;’@M-r 2
s*,

0@ X .K ?

. | I A

] 10000 20000 30000 40000 0000 80000 m 20000 80000 100000
Pb

Fig. 6 Base pressure distributions
(R1=0.8, R2=15, A=3.8)
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Fig 7 Base pressure coefficients (experimental
result(MDlref. 5] vs. computational results)
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Fig. 8 Drag coefficient on base (experimental
resultsref. 6] vs. computational results)
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