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Application of Multigrid Method for Computing Hypersonic Flows
Sung-Soo Kim*, Chongam Kim** and Sugab Lee**

ABSTRACT

This paper presents an efficient and robust multigrid method for computing inviscid
and viscous high-speed steady-state reactive flows. Curve fitted data in NASA
Reference Publication 1811, 1260 are wused to calculate equilibrium properties.
Nonequilibrium flows are calculated using 5-species and 2-temperature air model. A
5-stage Runge-Kutta method and an LU-SGS method are adopted for time integration.
When a 5-stage Runge-Kutta method is used, the chemical source terms are treated in
a point-implicit manner. In order to overcome stability problem in applying multigrid
method to high-speed reactive flow calculation, an improved damped prolongation and
a new implicit residual smoothing are proposed. This method is applied to computing
hypersonic equilibrium and nonequilibrium flows over a half-cylinder at a flight
condition corresponding to M=10 and 60km altitude. Results indicate the robustness of
proposed methods and good multigrid in  both and

speed-ups equilibrium

nonequilibrium test cases
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