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Improved DES-like method for simulation of turbulent flows
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Abstract: A hybrid RANS/LES (Reynolds-averaged Navier-Stokes/large eddy simula-
tion) approach based on oné-equation”S=A-_(Spalart-Allmaras) RANS model and one-equa-
tion Yoshizawa SGS (sub-grid scale)>-model was developed. The turbulent kinetic energy
transport equation of the SGS model was transformed to an equivalent eddy viscosity trans-
port equation, and then blended with the S-A model equation to generate a hybrid eddy vis-
cosity transport-equation, wherein both the SGS behavior and the grid-depending RANS-
LES transition of DES were improved. The hybrid RANS/LES approach was then applied to
simulate a supersonic, ramped cavity flow, where LES and DES were also implemented on
the same mesh for comparison. It shows that the hybrid RANS/LES acts like LES in the
free shear flow far away from the wall and outperforms LES and DES in the attached bounda-
ry layer.
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Table 1  Inflow conditions

Ma. p./Pa T./K p./(kg/m’) Re./10" §/cm

2.92 21240 95.4 0777 6.7 0.29

20 |

===5 ==

10

v/

L | I M T PR |
0 10 20 30 40
x/8

Bl rE R 4R B R
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Table 2 Description of blending parameters
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