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The purpose of this work is to develop numerical analysis method applicable to arbitrary flow region at low

computational cost. The kinetic scheme family is the hydrodynamic limit of the discretized Boltzmann equation. For

this reason, it can be applied to the high Knudsen number region in which continuum approximation fails, and it is also

a finite difference method that is considered to be lower computational cost than molecular simulation. By improving

the Modified-Kinetic Flux Vector Splitting (m-KFVS) method which was developed by Anil et al., we proposed a new

m-KFVS method with stability condition. Using the Sod’s shock tube problem in one-dimensional ideal gas, we

compared the proposed method with the conventional method. As a result, analytical results almost agreed under

appropriate parameter setting, and succeeded in reducing computational time under certain conditions.
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Fig. 2.1 Calculation algorithm of numerical flux of m-KFVS method.
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Fig. 3.1 Analytical solution of Sod's shock tube problem.
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Fig.3.2 Numerical calculation results of two types of m-KFVS method
(with optimum parameter @, = 8.8 X 1071, both m-KFVS-1 and 2) in
Sod’s shock tube problem.
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Fig. 3.3 Measurement result of calculation time and parameter ¢
relation of m-KFVS method in Sod’s shock tube problem.
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Tab. 3.1 Measurement results of calculation time of two types of
m-KFVS method (with optimum parameters), KFVS method,
AUSM method and Roe method in Sod’s shock tube problem.
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