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The Virtual Element Method (VEM), firstly introduced in [1], is a very recent extension of the Finite Element
Method that allows the resolution of partial differential equations using general polygonal grids. This brings
forth several advantages including better domain meshing and approximation of geometric features that are
of great relevance in tackling problems characterized by complex geometries. Despite the growing interest in
testing the performance of this new numerical method on physical and engineering problems characterized
by challenging domains, still very few applications exist to complex and realistic geological flow models in
porous media. In this framework, the aim of the present contribution [2] is to investigate the potentialities
of the VEM in the contest of two-phase flow of immiscible fluids in porous media, a problem described by
a system of time-dependent coupled nonlinear partial differential equations. In this work we discretize the
equations in time and in space using an iterative IMplicit-Pressure-Implicit-Saturation method coupled with a
primal C°-conforming VEM. We investigate the performance of the resulting fully discrete scheme showing
its potentialities in terms of simplified construction of high-order approximations and mesh flexibility, a very
attractive feature for the numerical modeling of two-phase flow processes in fractured porous media. The
method is tested both on a problem with known analytical solution and on some more realistic benchmark
problems that are of interest for engineering applications in porous media [3].
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