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Application of the Scale Self-Recognition Mixed SGS Model to a Turbulent Channel Flow
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A static test and large eddy simulations (LES) have been performed in a turbulent channel flow at Re; = 400 to
validate the applicability of the scale self-recognition mixed SGS (SSRM) model. The SSRM model determines
the model coefficient C's dynamically by the ratio of the filter width to the Kolmogorov length A/n predicted
from the resolved scale quantities. Results from the SSRM model are compared with the filtered DNS data and
the data obtained by the Smagorinsky model with the van Driest damping function (SMVD). In the static test,
the SSRM model is capable of giving both positive and negative contributions of the GS-SGS energy transfer
while the SMVD yields only the positive contribution. Through the dynamic test, the SSRM model employs no
wall function, and it gives predictions of the velocity fluctuations as good as the SMVD.
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Mean Flow

Fig. 1: Schematic of a turbulent channel flow.

Tab. 1: Computational conditions of DNS and LES.

DNS LES
N, x N, x N, | 256 x 385 x 192 | 64 x 193 x 48
AF 9.817 39.27
Af 0.479~5.183 | 0.963~10.36

AF 6.545 26.18
At 0.0005 0.002
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Fig. 2: Distributions of the GS-SGS energy transfer of
DNS data (a), predicted by the SSRM model (b) and
the Smagorinsky model with van Driest function (c) in
an x —y plane (0 < 2 < 7d/2, —§ <y < —§/2).
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Fig. 3: Distributions of the GS-SGS energy transfer of
DNS data (a), predicted by the SSRM model (b) and
the Smagorinsky model with van Driest function (c) (0
<z <7§/2, —6/2 <y <0).
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Fig. 4: Probability density functions of the GS-SGS
energy transfer evaluated by DNS data (a), predicted
by the SSRM model (b) and the Smagorinsky model
with van Driest function (c).
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Fig. 5: Profiles of the mean streamwise velocity (a) and
RMS of the velocity fluctuations (b) evaluated by the
filtered DNS data, the LES data with the SSRM model
and the Smagorinsky model with van Driest function.
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