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SPACE-TIME CORRELATIONS OF FLUCTUATING VELOCTUATING IN POROUS
WALL-BOUNDED TURBULENT SHEAR FLOWS Y

Zheng Yijun LiQingxiang Pan Ming Dong YuhoRg
(Shanghai Institute of Applied Mathematics and Mechar8tsinghai UniverstityShanghak00072,China)

Abstract The space-time correlations are fundamental to the turbulence theory and have a broad application. In this
paper, the authors perform direct numerical simulations of turbulent channel shear flows through the lattice Boltzmann
method, and then study the space-time correlations of the velocity field. What’s more, the authors investigate space
time correlations of fluctuating velocities in porous wall-bounded turbulence, basing on the lattice Boltzmann equation
which containing the Darcy-Brinkman-Forhheimer acting force term. On the one hand, the two-time correlations of
velocities in porous wall-bounded shear flows are calculated and discussed. On the other hand, the author analyzes tt
space-time correlations of velocities infflérent porosity numbers and Darcy numbers in detail to investigate porous
wall-bounded turbulent shear flows. It is found that there are elliptic curves on the iso-correlation contours that have a
uniform preference direction and share a constant aspect ratio. Also, there are obf@escks among the space-time
correlations of velocities in eierent normal-wise positions, such as near-wall regioftebuayer, log-law region and
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outer layer. These findings suggest that the farther it is away from the wall, the more slender elliptic curves are in iso-
correlation contours. The computed results suggest that the correlations are enhanced with the Darcy number decreasi

and the porosity number increasing.
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Fig.16 The space-time correlations of velocities fdfetient Darcy

numbers ay* = 8 (continued)
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