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Direct numerical simulation of turbulent flows over permeable porous media
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To understand the influence of the porous characteristics on turbulence around a porous wall, direct
numerical simulation of the porous-walled channel flow whose bottom wall is made of a porous medium
is performed by the lattice Boltzmann method with the zonal grid refinement method. The anisotropic
porous media are considered for porous walls and the influence of the anisotropic characters of the

porous media on turbulence is investigated in detail.
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Table 1 Flow characteristics of the simulation.

Case © Ky /H? K,,/H? K,,/H? Re; Re,
Case Y 0.56 0 3.35 x 104 0 3550 111
Case YZ 0.70 0 444 x10% 444 x107* 2670 111
Case XY 0.70 444x107% 4.44x10™4 0 2330 111

Case XYZ 0.84 543x107* 543x10™* 543 x10~* 2250 111
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Fig.1 Computational geometries of the porous
channel flows.
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Fig.2 Plane averaged streamwise mean velocity
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Fig.2 Plane averaged Reynolds shear stress profiles.
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Fig.4 lso-surfaces of the second invariant of the

velocity gradient tensor coloured by the streamwise
vorticity.
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Fig.5 Snapshots of the streamwise velocity

fluctuation.



