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The understanding of the permeability properties of porous media is a key research topic in many fields
and has been the subject of many studies over the decades. In this study, a series of three-dimensional
fluid simulations at the pore level are performed using the SUPG/PSPG stabilized finite element method to
investigate the seepage behavior during the transition from the Darcy flow to the non-Darcy flow region in
porous media. Based on the simulated results, the flow characteristics are explored to propose a simple and
reasonable modeling with a concept of Equivalent Permeability Coefficient Ratio(EPC-Ratio). As a result,
it was found that the void ratio has relatively low contribution on the EPC-Ratio, and the proposed modeling
can accurately estimate the EPC in the non-Darcy flow region.
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