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Introduction

e Unsteady flow in porous media is relevant in
applications ranging from seismic waves to
super fluid flow.

e This process is usually modeled using the
heuristic momentum equation inferred from

Darcy’s law:
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e« Many analyses have been performed in the

frequency but not in the time domain.

Pore-scale equations
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Upscaled model
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where H; = (D) and a = (mg) /.
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Closure problems
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Comparison with DNS

Dynamics of the average velocity for an oscilla-
tory macroscopic pressure gradient for a porosity
of 0.4 and Re = 10°.

Conclusions

e Unsteady flow is described by a macroscopic
model that is non-local in time and that con-
siders the influence of the initial condition.

e The performance and accuracy of the model
Is validated with DNS.

e The heuristic model is inappropriate in the

general case.




