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ABSTRACT 

The development of high resolution numerical approximations for the modelling and simulation of 

multiphase flows in petroleum reservoirs is still a challenge from the computational viewpoint due to the 

difficult posed by some physical features such as heterogeneity and anisotropy of the medium, non-convex 

advective flux function, as well as, the non-linearity of the saturation equation and its coupling to the 

pressure equation, that are of paramount importance in this class of applications. The solution procedure is 

the classical IMPES. Here, we perform an investigation of the very high order CPR method [1], for the 

discretization of the saturation equation, which results from the modelling of the 2-D Oil-Water displacement 

through porous formations. To prevent numerical oscillations, a hierarchical MLP [3] is used in the 

reconstruction stage. The integration in time is uses a 3
rd

 R-K method. To solve the pressure equation a non-

orthodox cell centred MPFA-D finite volume is employed [2]. To properly couple the MPFA-D method with 

the CPR formulation, it is necessary to obtain an adequate velocity reconstruction throughout the control 

volumes of the mesh. As the cell-centred FVM naturally delivers fluxes across cell faces that belong to the 

primal grid, a reconstruction operator based on the Raviart-Thomas MFEM is built, to get the complete 

knowledge of conservative velocity field throughout the domain. The reconstruction operator receives, as 

input, fluxes across element faces and returns the point-wise values of velocity anywhere within the cell. To 

evaluate the performance of the proposed scheme, some benchmark problems are solved.  
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