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We present a new numerical method to improve the modelling of multi-phase fluid flow in
highly heterogeneous and fractured hydrocarbon reservoirs, called interface control volume
finite element (ICVFE). The method drastically decreases the smearing effects in other node
CVFE methods, while being mass conservative and numerically consistent. The pressure is
computed at the interfaces of elements, and the control volumes are constructed around them.
This assures that a control volume straddles, at most, two elements, which decreases the fluid
smearing between neighbouring elements when large variations in their material properties
are present. Lowest order Raviart-Thomas vectorial basis functions [1] are used for the
pressure calculation and Lagrange basis functions [2] are used to compute fluxes. The method
is a combination of mixed hybrid finite element and node control volume finite element
methods [3, 4]. Its accuracy and convergence are tested using three dimensional tetrahedron
elements to represent heterogeneous reservoirs. Our new approach is shown to be more

accurate than current methods in the literature.
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