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EVELOPMENT OF AXISYMMETRIC MULTI-SPECIES GH EQUATION
FOR HYPERSONIC RAREFIED FLOW ANALYSES

JW. Ahn' and C. Kim”

Generalized hydrodynamic (GH) theory for multi-species gas and the computational models are developed for
the numerical simulation of hypersonic rarefied gas flow on the basis of Eu's GH theory. The rotational
non-equilibrium effect of diatomic molecules is taken into account by introducing excess normal stress associated
with the bulk viscosity. The numerical model for the diatomic GH theory is developed and tested. Moreover, with
the experience of developing the dia-tomic GH computational model, the GH theory is extended to a multi-species
gas including 5 species; O, N, NO, O, N. The multi-species GH model includes diffusion relation due to the
molecular collision and thermal phenomena. Two kinds of GH models are developed for an axisymmetric flow
solver. By compar-ing the computed results of diatomic and multi-species GH theories with those of the
Navier-Stokes equations and the DSMC results, the accuracy and physical consistency of the GH computational

models are examined.
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Fig. 4 Density(left, log-scale) and temperature distributions
around the sphere
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