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Direct numerical simulation of a fully developed turbulent channel flow up to Fe,=1020
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Direct numerical simulation of a fully developed turbulent channel flow has been carried out at two Reynolds

numbers of 180 and 1020 based on the friction velocity and the channel half width. Reynolds-number dependence and

scaling issue on the turbulence statistics are investigated. The effect of large-scale structures is also examined. It 1s

found in the power spectra and instantaneous field that the effect of large-scale in the spanwise direction is

appreciable even in the near-wall region for the higher Reynolds number.
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Table | Computational condition.
Re, 180 1020
Lex L, x L. 12.86 x 0 x 6465 1280 x 0 x 6.40
L x Lx L. | 2304 180x 1152 | 13036 x 2040 x 6528
x N X N, 384 x 128x 256 2048 x 448 x 1536
Ax. Az 6.00, 4.50 6.38.4.25
Ay 0.20 ~5.90 0.15~7.32
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Fig.1 Mean velocity distribution.
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Fig.2 Rms of velocity fluctuations.
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Fig.3 Rms of streamwise velocity fluctuations scaled with &.
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Fig.4 Redistribution terms of Reynolds normal stresses.
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Fig.6 Iso-surfaces of the streamwise velocity fluctuations u* for
Re=1020: w* > 3.5; dark-gray, «>* < -3.5; light-gray. The box
visualized here is 6.45 x & x 3.28in the x, y and z directions, that is,
6528 x 1020 x 3264 (v/u)’. Direction of the mean flow is from
top-left to bottom-right.
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