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Numerical Analysis of Rarefied Hypersonic Flows Using Generalized

Hydrodynamic Models for Diatomic Gases
Rho Shin Myong*

ABSTRACT

The study of nonlinear gas transport in rarefied condition or associated with the

microscale length of the geometry has emerged as an interesting topic in recent years.
Along with the DSMC method, several fluid dynamic models that come under the general
category of the moment method or the Chapman-Enskog method have been used for this

type of problem.

In the present study, on the basis of Eu’'s generalized hydrodynamics,

computational models for diatomic gases are developed. The rotational nonequilibrium effect

is included by introducing excess normal stress associated with the bulk viscosity of the gas.

The new models are applied to study the one-dimensional shock structure and the
multi-dimensional rarefied hypersonic flow about a blunt body. The results indicate that the

bulk viscosity plays a considerable role in fundamental flow problems such as the shock

structure and shear flow. An excellent agreement with experiment is observed for the

inverse shock density thickness.
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