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Applying AUSMPW + Scheme to Numerical Simulation
of Hypersonic Thermochemical Nonequilibrium Flow
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Abstract  AUSMPW + scheme is applied to numerical simulation of hypersonic thermochemical nonequilibrium flow. The
third-order MUSCL scheme is used to get more accurate solutions. The present schemes combined with the LU-SGS scheme to
improve the efficiency and convergence of computation. Solving axisymmetric Navier-Stokes equations with 11 species air model
gets the convergent solutions of thermochemical nonequilibrium flow. The ballistic range experiment is conducted for code vali-
dation and the sphere model is made of steel. The computational results are good compared with the experimental data and refer-
ence data. Using AUSMPW + scheme in numerical simulation of hypersonic thermochemical nonequilibrium flow can get the
accuracy aerodynamics and the accuracy position of strong bow shock.
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Fig.3 Experimental and computational shadow graphs
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Fig.4 Temperatures at stagnation line
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Fig.5 Species mass fractions at stagnation line
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