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ABSTRACT: Characterization of permeability remains one of the most important problems in studies on flow and transport in porous media. Several models have been proposed in the literature, where the effect of porous-medium microstructure is overlooked and the permeability is estimated as an analytical function of porosity and grain/fiber size.

Such models either assume simple internal structures or are based on empirically verified correlations. In the present work, the closure formulation based on the Darcy’s law derivations of Whitaker is utilized and the permeability tensor is estimated for a porous wick composed of random-shaped micron-sized beads. A 2D micrograph prepared by scanning electron microscope (SEM) is used, and the closure problem is solved numerically in the void region of a unit cell considered in the sample by using COMSOL Multiphysics software. Size of an optimum unit cell is estimated through a convergence study. Results are compared with the experimental data obtained from a Falling Head Permeameter as well as the direct Stokes-flow simulations and the theoretical/empirical permeability models.
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