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Drag Assessment of Transonic Missile due to Engine Plume
C.S. Ahn and S. Y. Jung

Accurate assessment of the effect of jet plume on the boattail pressure drag of transonic
airbreathing missiles is very important to reduce drag and to satisfy the flight range and the
required maneuver. Numerical results of drag analysis for boattail and base pressures due to jet
plume are presented considering the turbulence modeling. Drag assessment due to the size of jet
plume, the conditions of the exhaust gas, the configurations of the boattail, and transonic mach
numbers is included.
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Fig. 1 Parameters of Boattail Configuration
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Fig. 2 Drag Coefficient of 4 Configurations
with Different Boattail Shape and in
case of Jet On/Off
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Fig. 3 Parameters of Configuration with Jet
Nozzle

v
Tx2d?’

= C.p=0.3 C,=2.0

3. g3 sy

3.1 7ol F Aol M2 Sy AHE Gy

3.1.1 7lo|% g

Z1el R Fge) e ¥ 3y
&7 st diztA delel slujR 3
#& MAS AAEAT & AL st
;A =2 1W FluentE A3t oni,
= Fig. 13 22 boattail 42 71X Ut

H] 3§ X = tangent ogive FE|o] HFF o 45
B9 boattail 71¥EE 7FAR Utk 7|vR9
BAL boattail?) 2%, g FAS AR A
73 W, D/Dgol & ARG, 247 F 7H
et A7 vg 23t AA do] Lo ¥4
g F W7k v B FA o FHE HAs)
At

X 1o FoAX uwiet 22 Aol uidte jet
off/onoll @2 #Fdo WEE FHAFHct Jet on
dEe Ao A JHE HAAE AE xZ22 7}
Attt a8ng 71 A5 AR " me AE

of oR
v
2 =2 mlo

w29 WHo] EFAM AEY 42T By
o,

3.12 gelol oist shel et o A

93 42 98 A8 WA 2 AE =3
e ggst 2

Mo=0.7

Re»=8.0x10°% S,,=1.421m?*
M;=1.0, p,/p=1.12,



10

2
O},‘.'.

EEL OHEREAL K| F L]

Co,

0.60 070 b.so 0.90

Fig. 4 Jet-On Base Drag Coefficient
at Various Mach Number
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Table 1 Boattail Configurations
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Fig. 5 Mach Contours around Base at
M.=0.8
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Table 2 Jet Nozzle Size and Plume Condition
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case 1 0.558 1.85
case 2 0.715 1.0
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