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Distributed parallel algorithms for hypersonic
thermo-chemical non-equilibrium flows

WANG Jiang-feng, YU Qi-hua, WU Yi-zhao
(College of Aerospace Engineering s Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; A distributed parallel algorithm for hypersonic thermochemical non-equilibrium flow was
presented. The control equations were Navier-Stokes equations with multi-components. The chemical
kinetic model was, which was popularly used with the consideration of the weak ionization effects, that of
seven species and six chemical reactions with a two-temperature model. The spatial discretization for the
control equations was Jameson’s finite volume scheme, with an explicit 5-stage time step method. The
decomposition of the global computational domain was realized by means of a software named METIS, in
view of cell number of sub-domains load-balanced. Test cases, obtained on a PCs-Cluster system with
PVM protocol, were shown for a hypersonic blunt cone body. Satisfactory numerical results were obtained
and compared with those of sequential results and references.
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Fig. 1 Sketch map of sub-domains (4-domains)
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Fig. 2 Comparison of temperature distribution
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Fig. 3 Results of parallel computation (2-domains)
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Fig. 4 Temperature distribution along stagnation line
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