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Direct numerical simulation of turbulent flows over permeable porous media
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To understand the flow physics around a permeable porous layer, a 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 coupled with the multi-block method, which enables efficient and accurate turbulent
flow simulations. Using the message passing interface, the computation is carried out by CPUs + GPUs.
Using the simulation results, the budget term analysis of the turbulence equations is conducted and the
detailed turbulence structure and the turbulent transport near the porous layer are investigated.
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Fig.1 Computational geometry of porous-walled

channel flow.
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Fig.2 Second invariant of the velocity gradient tensor colored by the streamwise vorticity

Porous layer
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Fig.3 Instantaneous fluctuating pressure and

velocity vectors.
Fig.4 Budget terms of the turbulent kinetic

energy equation.



