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Numerical Simulation and Rarefied Gas Effect of
Supersonic Warhead in High Flow Field

WANG Yong, WANG Xue-de, XU Guo-long

(School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; A general computer program for numerical simulation of supersonic warhead in the high flow
field by using DSMC simulation method with the Cartesian coordinate’ s grid technique researching of
hypersonic gas flow was worked out. To prove the validity of this method, the article made a contrast of the
results with the data of theoretical model released related literature. Then, rarefied flow was simulated and
calculated under different altitude, about the point arch warhead and other kinds of warheads in supersonic
flow, the objective extending to the aerodynamic force calculation of different warhead shapes was used to
study the effect of rarefied atmosphere. Analysis shows that with the elevation of altitude, the thickness of
shock layer of the warhead increases because of rarefaction effect, and the compressibility of external flow
field recedes, and the heat flux on the surface of warhead decreases. Compared with the pointed arch
warhead, the pressure of blunt projectile is small in the stagnation point and is strong in the rear, which is
in accord with the force law of blunt body of hypersonic aircrafts.
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