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The Combination of LES with k-¢ Model for a Turbulent Channel Flow
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LES of wall-bounded flows with the no-slip boundary conditions is limited to low to moderate Reynolds numbers.
Wall modeling is necessary to simulate practical engineering flows at high Reynolds numbers. One of approaches to
better wall modeling is the hybrid RANS/LES modeling. In this study, we calculate a channel flow to try a hybrid
modeling.; the k- model is used near the wall whereas the one-equation subgrid-scale model is adopted for the LES
away from the wall. A mismatch of mean velocity profile appears between the near-wall and outer regions. It seems
that a rapid change in the filter width causes inaccurate evaluation of the convection terms in the velocity equation.
To improve the velocity profile we define two values for each velocity component corresponding two different filter
widths in the buffer layer between the two regions. As a result we can remove the mismatch and obtain better velocity

profiles.
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Fig. 1 Mean velocity profile (A= 7).
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Fig 2 Mean velocity profiles for Case 1.
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Fig 3 Profiles of Reynolds shear stress for Case 1.
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Fig 4 Profiles of mean eddy viscosity for Case 1.
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Fig 5 Mean velocity profiles for Case 2.
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Fig 6 Profiles of Reynolds shear stress for Case 2.
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Fig 8 Grid cells and velocity components.
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Fig 9 Grid cells and velocity components.
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Fig 10 Profile of coefficient a.

020000000000 004000000000

00o0000ooo0
0000000000000D0D000000000000
0D0000000000000000O000Re=5900 1140
ODD0D0D0DOD0DO64x 64x 640 00 0 64x 82x 640 00 O
003000000000000

O0Case3 Re=590 000000 DODYa=140, ys'=238
O0Case4 Re=590 OO 0000DDYa=140, ys'=238

O0Case5 Re=1140 OO DD D00 Oya=338,ys'=501
OD000110Case 3000000000000020000
OyaDys0000D0D0DOCase 3000000000000
0D0000200000Casel0000000000O0OCase
10Case 3000000000000 O000DOOODODOO
O0000O0y=ye00000000

DO0120Case 40000000000000000O0D0OO
00000000000 00000OCase 30000000
O0y=ya0OOOODOO0ODODOO0OOO0O0O000D0y+=5900
DO00DCase 3000000DNSOODODOOODODOO
D00000D0y=yaD 000000 ORANSOLESOO OO
O000000000000y=ya0 000000000
RANSODOOOODOODOODOODOOODOOOOO
D00DCase 50000000000y=ya00000000O
000

25 ——rrr — S
o LES ood&m
8 15f i
(0]
>
& 10- 4
[}
=
5k 4
0 L L PR | L L PR | L L IR
1 10 100 1000
y+
Fig 11 Mean velocity profile for Case 3.
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Fig 12 Mean velocity profile for Case 4.
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