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ABSTRACT:  One of the most challenging issues in computational poromechanics is the development of numerical schemes capable of capturing in an accurate fashion the effects of spatial variability in the formation properties by handling highly heterogeneous coefficients with complex spatial distributions while preserving local conservation properties. In this work we present a mass conservative numerical methodology capable of simulating buoyancy-driven two-phase flow within highly heterogeneous porous media. This methodology is obtained by combining a classical mixed Finite Element Method for the total Darcy velocity and a new Godunov-type semi-discrete central scheme for a scalar conservation law based on a generalization of the Kurganov and Tadmor (KT) scheme which allows for spatial variability of the storage coefficient (e.g. porosity) approximated by piecewise-constant interpolation. We construct a generalized numerical flux at element edges based on a non-staggered inhomogeneous dual mesh which reproduces the one postulated by Kurganov and Tadmor under the assumption of homogeneous storage coefficient. Numerical simulations of buoyancy-driven two-phase flow in strongly heterogeneous porous media are presented to illustrate the performance of the proposed computational model and to highlight the important rule of the permeability-porosity correlation.
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