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Comparison of Implicit Time Integration Schemes for the Analysis of Thermal and Chemical

Non-equilibrium Flow
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Chang Ho Lee and Seung-O Park

In this study, we adopt the point symmetric Gauss-SEidel relaxation algorithm to obtain
the steady state solution of the Navier-Stokes equations for the thermal and chemical
nonequilibrium flow of air. All of the inviscid,viscous flux Jacobians and thermochemical
source Jacobians are inciuded in the implicit part. Numerical simulation is performed for
the thermal and chemical nonequilibrium flow over blunt body and computational results
are presented. The.convergence history and CPU time ‘of the present computation are

compared with the LU-SGS scheme which employs the approximate Jacobians.
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Z2EQ 2% %59 3, &8 v PY Navier-Stokes HA A I F A ;MY A
WA AZHEYOE point SGS WA F LU-SGS ¥ L A&t Point SGSE ¢
2§ Jacobian @ HHLO0E LU-SGSHT HE wEALI LQHAY SANAL B¢
B 2718 24 £z A3 ddFo Ao Ao Fol xasHAew, EHY
AAL 9 Jacobiand TFAL dF7 ol Basth. Eberhardt & ZAb Jacobian Y &
AR ggo] HFHAAT LU HH AEE FAANA wE ALE RAFAG.
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Fig. 1 Convergence history of point SGS and LU-SGS scheme
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Fig. 2 Temperature and mass fraction

distributions along the stagnation line

Fig. 3 Heat transfer rate distributions

along the wall



