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Aerodynamic Characteristics Simulation Study of Air-launched Launch
Vehicle in the Process of Rocket Separating from Plane

QU Liang , ZHANG Dengcheng , ZHANG Yan-hua, HU Meng-quan,LI Da
(Aeronautics and Astronautics Engineering College ,Air Force Engineering University » Xi'an 710038 , China)

Abstract :For studying the aerodynamic characteristics of rocket in the process of the rocket separating from
the plane internally carried air-launched launch vehicle, especially when the rocket is at high angle of at-
tack , CFD is applied to the simulation of rocket aerodynamic characteristics . Based on the improvement of
rocket shape, the rocket aerodynamic characteristics with Mach number and angle of attack can be ob-
tained . The analysis of the aerodynamic characteristics of the improved rocket model shows that the rocket
tail improved into a convergent nozzle is of great benefit to the attitude adjustment . These analyses provide
a theoretical foundation for the further research on rocket attitude stabilization and track design .
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Fig .3  Optimal model of rocket
SRS S ICEM. CED 3647 K 5 0
BRI RIS, T KRS A R R
LU PR K 5 B R S AR
S IR SEAT T I B, IR AR AR
HEFTIN K FRTTRIS 24 230 ANFUtK, Seitt—sb
o P 2D £ X AT R E R 25 4
S EN S FEN T 46 O K 54 )
FISME Sl 3 AR 2 ARG R 1 SMAE i 2
ANKHFRIE, T S X HE A b R L 45
IO KRR L S B0 K SR 15 T 43 e
AT JFR W 2T B BRI PO RS T s b3
S— RO L R TRES J 1< 10" mm 64K

IR T T18 1257,

3 PiEASRS T

1R 8 4 Intel (R) Xeon(R) CPU {8850
PATEAE T RS ESL T 80~100 h 1Y
BARIR R WS,

3.1 EEXNAESIFERmS

BERE KT 60° B HEAT BN RRE T 1, 75K
BRAEHCH  JCHT H AR TR AR S 3L R A Y
KI5 AR ok g A SBE R FEE R Lk
R 2 0 IR /N, R I 32 B R A Ak S L
0.170. 6 ,[8]}% 0. 05, KFFAH KN )24 S H0E L I
Kl 4~6,



30 R TRRRAAM CEHIRBEARO

2013 4

0.0 =
-0.1
U-
-0.2

-0.3

=0.4 1 1 L 1 L 1 1 1 1 1
0.100.15 0.200.250.3)3 0.350.400.450.500.550.60
ol

P4 i i g 28 R S AR A2 i £

Fig .4  Sideslip coefficient vs mach numbers
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Fig.5 Yaw moment coefficient vs mach numbers
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Fig .6 Lift coefficient vs mach numbers
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Fig .11 Longitudinal symmetry plane pressure contours at different altitudes (Ma=0.6, =10 km)
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