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Shear-modified sub-grid model and its applications to
turbulent channel flow

XIAO Hong lin, LLUOQ Jrsheng

(Department of M echanics, School of Mechanical Engineering,

Tianjin University, Tianjin 300072, China)

Abstract: This paper presented a-sub-grid-model called-shear modified eddy viscosity

model, which modifies eddy viscosity-coefficient-with use of strong shear near the wall. T his

model canmake eddy'\viscosity coefficient satisfy the wall modification automatically. T hus,

the eddy viscosity approaches to zero inthe proximity of the wall in the case of zero eddy vis-

cosity coefficient in the place without fluctuation. Numerical simulation was performed in the

situation of blow=suction, no blow-suction, low Reynolds number and high Reynolds num-

ber. The result isconsistent with the direct numerical simulation (DNS) by comparison.
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Table 1 Simulation parameters for the two channel
large eddy simulations

Re Re Ree L.,xL,xXL, N,XN,xN,

16200 3210 180 6 7Ax2x ST 64x 65% 64
174000 12530 590 6 77x 2x ST 128x 129 x 128
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Fig 2 Profiles of the mean velocity at Rer= 590
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Fig. 3 Reynolds shear stress at Re, =590
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Fig.4 Root mean square velocity fluctuations in

wall coordinates at Re, =590
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Fig 5 Profiles of the mean velocity at Rer= 180
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(the case of blow and suction)
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Fig. 9 Reynolds shear stress at Re, =180

(the case of blow and suction)
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Fig. 10 Root mean square velocity fluctuations at

Re. =180 (the case of blow and suction)
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Fig. 12 Reynolds shear stress at Re, =590

(the case of blow and suction)
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Fig. 13 Root mean square velocity fluctuations at

Re. =590 (the case of blow and suction)
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