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1 Van Genuchten Permeability Model

11 Syntax

@Perm: VanGenuchten m <m> k_sat <k_sat> [e_ref <e_ref>]
@Perm: VanGenuchtenKe m <m> k_sat <k_sat> [ke_ref <e_ref>] [k_min <k_min>]

The Van Genuchten permeability model uses a more complex relationship to capture
the nonlinear variation of relative permeability with effective saturation, S.. The relative
permeability for water is given by:

krw = \/‘Si [1 - (1 - S;/m)m]z (1)
and for gas by:
krg = (1— S)/° [1 ~(1- s;/m)z’"] (2)

To account for the effects of void ratio, a correction factor is applied. This factor is
computed as:

_ 63(1 + eref)2

ke = —5—— o
efef(l + e)? G)
Therefore, the effective relative permeabilities become:
kel = max{kpy x ke, kmin} ()
kS = max{keg % ke, Kmin} (5)

Equations (1)-(2) correspond to the Mualem-van Genuchten relative-permeability model
(Mualem, 1976; van Genuchten, 1980). Equation (3) uses a Kozeny-Carman-type void-ratio
multiplier.
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