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Abstract

We consider approaches to the design of a monotone cell-centered finite volume
discretization of convection-diffusion equations describing multiphase flows. The
cornerstone of the approaches is the nonlinear discretization of fluxes derived on faces
of mesh cells. The permeability tensor may be heterogeneous, full and essentially
anisotropic. The computational mesh is assumed to consist of convex polyhedral cells.
The schemes possess the minimal stencil containing the closest neighboring cells only.
The near-well correction takes into account a nonlinear (e.g. logarithmic) singularity of
the pressure in the near-well region and improves accuracy of the pressure and the flux
calculation.
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