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Fluid Flow Control Using Porous Media: L attice Boltzmann Method

A. Kardani Department of Mechanical Engineering, Yasouj Ursitgr Yasouj, Iran

P. Omidvar Department of Mechanical Engineering, Yasouj Ursitgr Yasouj, Iran

A. Zarghami Researcher, Transport Phenomena Group, Departh€hiemical Eng., TU Delft, Netherlands
Abstract

In this paper the Lattice Boltzmann Method base®onkman-Forchheimer equation is applied to sirteiffow past a square
cylinder covered by a porous layer. The porous meffiect is incorporated as a force term in thécktBoltzmann equation. The
method is tested against fully porous Poiseuilleyéite and lid-driven cavity flows. Upon comparthg results with the analytical
and numerical data available in the literatureatisfactory agreement is observed. Then, a detailegstigation on the flow past a
porous covering square cylinder is presented. T&ymBlds number ranges from 20 to 250 and Darcy eutftbm 107 to 10° .The
numerical results shows that selecting approppateus parameters can postpone vortex sheddingednde Strouhal number and
drag coefficient. Results show that the drag cokffit and Strouhal number are smaller for largecipaumber and small porous
layer thickness. For low Reynolds numbRe (< 60) there is not any vortex shedding, so insertirgbrous layer have little effect
on drag coefficientAs Reynolds increases, porous layer delay vortexidihg and the effect of porous layer on reduciragd
coefficient will be obvious. It was found that farconstant Darcy number and porous layer thickribeseffect of porosity in flow
parameters such as drag is negligible.

K eywor ds: Lattice Boltzmann Method, Porous Media, Brinkmararefheimer Model, Drag Coefficient, Flow over Sguar
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