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Dynamic Correction of DES Model Constant for the Advanced

Prediction of Supersonic Base Flow
Jae-Ryul Shin* and Jeong-Yeol Choi**

ABSTRACT

The DES analysis of strong compressibility flow, LES mode is intentionally
performed in boundary layer with the conventional empirical constant Cpgs value of
0.65. In this study, an expression is suggested to determine the Cpgs value
dynamically by using a distribution function of the ratio of turbulence length scale
and wall distance which is used in S-A DDES model for RANS mode protection. The
application of the dynamic Cpps presents better prediction than previous results those
used constant but different Cpgs values.
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¥ 2. Averaged Pressure Coefficient on Base and Reattached Point
Case Averaged Cp Rel. % Error | Reattached Point | Rel. % Error
Herrin and Dutton[21] -0.102 Exp. 2.65 Exp.
Forsythe et al.[20] -0.124 -21 3.10 -17
Kawai and Fuijjil22] -0.098 +4 3.07 -16
Simon et al.[23] -0.109 +7 2.78 -5
Medium Grid
RANS S-A (steady) -0.100 +2 2.69 -1
Coes=0.4 -0.088 +13 3.68 -39
Cpes=0.65 -0.093 +8 3.46 -31
Coes=0.9 -0.098 +4 3.25 -23
Cpes=1.1 -0.098 +4 3.19 -21
Cpes=1.2 -0.104 -2 3.07 -16
Cpoes=1.2CC -0.105 -3 3.10 -17
Coes=1.2AF -0.094 +8 3.42 -29
Coes=0.65/1.2 -0.096 +6 3.36 -27
Cpes=1.3 -0.110 -8 3.02 -14
MCpes -0.106 -4 3.02 -14
SST-DDES -0.099 +3 3.38 -28
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