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DEVELOPMENT OF A 2-D GAS-KINETIC BGK SOLVER FOR CONTINUUM AND
TRANSITIONAL FLOWS ON UNSTRUCTURED MESHES

T.H. Yang and O.J. Kwon'
Dept. of Aerospace Engineering, KAIST

In the present study, 2-D gas-kinetic flow solver on unstructured meshes was developed for flows from
continuum to transitional regimes. The gas-kinetic BGK scheme is based on numerical solutions of the BGK
simplification of the Boltzmann transport equation. In the initial reconstruction, the unstructured version of the linear
interpolation is applied to compute lefi and right states along a cell interface. In the gas evolution step, the
numerical fluxes are computed from the evaluation of the time-dependent gas distribution function around a cell
interface. Two-dimensional compressible flow calculations were performed to verify the accuracy and robustness of
the current gas-kinetic approach. Gas-kinetic BGK scheme was successfully applied to two-dimensional steady and
unsteady flow simulations with strong contact discontinuities. Exemplary hypersonic viscous sinmulations have been
conducted to analyze the performances of the gas-kinetic scheme. The computed results show fair agreement with
other standard particle-based approaches for both continuum part and transitional part.
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Table 1 Results of steady state flow calculations

Gas-Kinetic Ref.
Roe’s FDS BGK Solution[7]
(o3 1.0759 1.0782 1.1325
Cp 0.0439 0.0441 0.0471
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Table 2 Flow conditions of hypersonic viscous simulations

Species M, Kn, Re, Regime

Argon 548 0.001 9031.61 Continuum
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Mach 5.48
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Note

This paper is a revised version of a paper presented at the
KSCFE 2014 Spring Annual meeting, Jeju, Jeju, May 22-23, 2014.
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