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« Countercurrent flow is a important mechanism in
Fractured oil Reservoirs and secondary migration into

reserv0| )
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« Conventional theories for multiphase
immiscible fluid flow in porous media are
established based on instantaneous
equilibrium of phases.

« After displacement phases are not
redistributed instantaneously.

« A non-equilibrium approach for capillary
imbibition was developed by Barenblatt
et al. (2003)
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« The same constitutive relations (rel-perm
+ capillary pressure), but now with a
dynamic saturation

instead of the static saturation S,,

« Example application for modeling of a _
gravity dominated fluid flow problem in
porous media
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Nonlinear system of equations: time dependent
model
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Initial condition:
nonlinear system of equations: stationary model
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Gravity-capillary equilibrium for initial current saturation, S,,
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« No flow boundary at both ends
and sides F
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« Weak From PDE, including a very small artificial
diffusion coefficient

+ Weak Expressions

weak (tau*(a2*dphi{u)*ux-b2*fwkro(u)))"test{u

* Weak Expressions

weak (u2t™test{u)-(a2*(dphi{u2)*ux+tau*d(d
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Initial Distribution of Water Saturation
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« The procedure can be used as a basis for quantifying
recovery from fractured media

« This formulation can be used for both capillary and

gravity dominated enhanced oil recovery processes like
ultra-low IFT method.

« Developing a relaxation time as a function of saturation
rate may improve the model.
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Thanks for your attention
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