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In the context of nuclear waste disposal sinmulation, we are interested in a
transport nodel in porous nedia which can be described by a convection-
di ffusion-di spersion equation applied on highly anisotropic heterogeneous
geol ogi cal |ayers.

We want to construct a cell-centered schenme which satisfies the follow ng :

It is second order accurate for smooth sol utions.

It takes into account heterogeneous ani sotropic tensors.

It takes into account distorted neshes.

It satisfies discrete mininum and naxi mum principles wthout geonetric
constraints on the nesh and wi thout conditions on the anisotropy ratio

The fourth property is crucial for diffusion terms in nodelling two-phase
flows in porous nedia and for coupling transport equation with a chem cal
nodel .

To our know edge, there are no linear schenes satisfying all of the above
requi rements. For exanple, for classical finite elenents, it is well known
that for the Laplacian, the resulting global matrix associated with the
schene is an MMatrix if sone geonetrical constraints are satisfied.

In this paper, we present a cell-centered finite volume scheme preserving
the | ocal - maxi mum principles even for highly anisotropic tensors. The main
idea is to calculate the gradient using a nonlinear schene. For parabolic
or elliptic problenms, the resulting global matrix is a strictly diagonally
domi nant M Matrix. Using an unstationary anal ytical solutions, we show the
robustness and the accuracy of this algorithm in conparison with results
obtained by Mxed Hybrid Finite Element and linear finite volune schenes
whi ch do not satisfy the mininmumand the maxi num principles on this test.
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