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Tab.1 Comparison of lift and drag between present computation and CAEMENS

L O TS
A B C
‘. A 3C 13.512 56 6.295 19 7.082 62
CAEMENS 13.785 90 6.621 61 7.227 53
ENE'S 3.803 94 1.895 65 2.331 38
G CAEMENS 3.913 76 1.978 36 2.393 69
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Tab.2 Comparison of computed results of the left rudder between present computation and CAEMENS
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A3 1.82143 —7.19062 0.099 51  677.829  171.698 0.000  —0.443 72
A CAEMENS  1.94909 —7.61570 0.056 47 677.690  173.440 0.000 —0.468 51
A 1.23997 —3.563 87 —0.250 73 680.518  172.290  0.000  —0.200 44
B CAEMENS 1.24173 —3.67534 —0.240 82 679.060 170.390 0.000  —0.201 36
AL 1.23998 —4.98095 —0.250 73 683.860  170.240 0.000  —0.348 58
¢ CAEMENS 1.277 22 —5.13280 —0.071 15 681.310 169 .530 0.000 —0.341 34
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Tab.3 Comparison of computed results of the left wing between present computation and CAEMENS
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¢ CAEMENS 2.495 19 —24.371 60  —0.705 30 2 426 .160 248 .390 0.000
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Aerodynamic Force Computations of Complex
Flow —fields around Multi —Wing Air —Air Missiles

ZHENG Qiu—ya' " ,YANG Zun—pao ,LIU Guo—jun’
(1 .Science Institute ,Xidian University ,Xi an,710071 China;2 . Science Institute, Air Force Engineering
University ,Xi'an 710051 ; China;3 . Aeronautical Laboratory of Computational Fluid Dynamics , Aeronau-
tics Computing , Xi'an 710068 , China; 4 . Science School of Changan University ,Xi'an 710064 , China)

Abstract . To obtain the aerodynamic forces accurately and provide theoretic guide for the design of missiles
configurations , a numerical simulation of the flow fields around an actual configuration of air —to —air mis-
siles (AAM ) is performed by solving the Reynolds averaged Navier —Stokes equations (RANS). The
Spalart —Allmaras(S—A ) one equation turbulence model is coupled to close the governing equations . The
Jamesons finite volume multistage Rung —Kutta time —stepping scheme and spatial central difference cou-
pled with artificial viscous terms are used in the computation. A patched multi —block structured grid is
generated around the complex configuration using the multi —zone technique and elliptic partial differential
equations . The simulations are conducted in supersonic flow at different angles of attack . Aerodynamic
forces and moments acting on the body , rudders and ailerons of the AAM with or without angle of roll are
calculated . These results agree well with the experiment and those using other codes, and they show that
the scheme can be adopted in the computations of the complex flow fields around actual configuration of
multi —wing missiles .

Key words : Reynolds Averaged Navier —Stokes equations jturbulence model ;finite volume method



