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Abstract DNS of turbulent flat-plate boundary layer flows with free-stream Mach number 2.25 and 6 are
performed, and the data are validated by compared with theoretical, experiential or other numerical results.
Based on the DNS data, turbulence models (including k-¢ model, SA model and BL model) are assessed.
Numerical results show that the reliable k-¢ model agrees the DNS data very well and the turbulent viscous
coefficient of the classical k-& model is higher than that of the DNS data. SA model gives quite good turbulent
viscous in the inner layer of the boundary-layer, but it gives higher turbulent viscous in the outer layer. For high
Mach number case, BL model cannot give good interface location between the inner and the outer layer. To

improve the BL model, the authors modify the coefficients, and the new model's viscous coefficient agree well
with the DNS data.

Key words Direct Numerical Simulation, Turbulence model, Assessment



