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INTRODUCTION ¥

Analogous to the direct current (dc) and alternating current (ac) electrical conductivity of metals, the
static (dc) and dynamic (ac) permeability are prime characteristics of a porous medium. When the fluid

.
pressure gradient is time-harmonic, for example, when induced by elastic waves or oscillating K Q
pressure gradient, oscillatory fluid flow arises and then the dynamic permeability concept originally U
developed by Johnson et al. (1987) is essential with direct applications in the acoustics physics in the
porous medium (Fig. 1). The pore space of natural porous medium is highly disordered in pore
AP

e

geometry and widely dispersed in pore sizes, which have a significant influence on the solid-fluid
coupling, hydrodynamics of pore-scale oscillating flow and dynamic permeability. We develop a
dynamic permeability model for the porous medium by incorporating the measurable pore size

distribution into the pore-scale viscous flow and the dynamic permeability (Li, et al. 2021). Our Pl PE
approach for the dynamic permeability provides insight of the fundamental mechanism of the elastic
wave propagation in the fluid saturated porous medium with broadband pore size distribution. Static I]EI‘ﬂlEﬂbilitY= Ko D‘Fﬂﬂﬂlit []El‘ﬂlEﬂbilif‘Y= E
METHODOLOGY 9 Fig. 1 Static permeability and dynamic permeability.
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Fig. 3 PSD and length scale L; at various frequencies. Fig. 5 Pore size distribution dependent dynamic permeability.
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E o e = J The dynamic permeability of porous medium is proportional to the total
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0.005 ; sizes (r,) which result in the dynamic permeability deviated from the smooth
N curve especially at the high frequencies .
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Flg' 2 Pore size distribution (PSD)' Fig. 4 The Iength scale Li is function of frequency and PSD. Li, J. X., et al. (2021). "Pore Size Distribution Controls Dynamic Permeability." Geophysical Research Letters: €2020GL090558.
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