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Energy dissipation as heat in porous media flow
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The most common way to describe two-phase flow in porous media is to use the relative permeability equa-
tions for each phase. Also non-linear flux-force relations are now documented and in use. The energy dissipa-
tion can in both cases be well described by the entropy production in the system, or alternatively by the net
entropy flow out of the system at steady state. Some of us have proposed to define the number of state vari-
ables in REV in a way that reduces the number of variables considerably [1]. The concept of local equilibrium
in the REV has been explained and used to build an expression for the entropy production.
As the entropy production is invariant at any scale, we can use it to examine different sets of variables. A
set of constitutive equations will follow, for which the Onsager relations should hold. First evidence in this
direction has been found [2]. We explain how transport equations can be defined from on basis, in particular
how the thermodynamic driving forces can be defined. We illustrate definitions by numerical and molecular
simulations.
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