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ABSTRACT 

 
Porous media problems arise from various areas including petroleum engineering and 

chemical engineering. There has been considerable research including both mathematical 
modeling and numerical analysis on this topic because of its wide applicability [1]. 
 One of the difficulties in solving the porous media problems is that there are natural 

variables with discontinuities in porous media. We can find examples of discontinuous 
coefficients in geological porous media. For example, sand have heterogeneous permeability 
fields and there may be the regions with lower permeability such as rocks or clay lenses. 
Fitted grids are one of the natural approaches to solve the discontinuous coefficients 

problems numerically. However, generating grids are costly especially when interface moves 
as in the time dependent problem. Moreover, conventional FEM and FDM methods with 
fitted grids shows oscillation phenomena near the interface. 
Recently, there have been some developments of FEM using the uniform grids for the P.D.E 

with discontinuous coefficient [2-6]. Immersed finite element methods (IFEM) allow the 
interface to cut through the elements. Instead basis functions are modified so that they satisfy 
flux continuity condition along the interface. Error analysis for the IFEM [2, 4] shows that 
IFEM are stable and accurate methods to solve the discontinuous coefficients problems. 
We develop IFEM framework to solve two phase immiscible fluids problem in porous media 

with discontinuous permeability fields. Using the methods of the global pressure (GP) and the 
total velocity (TV), we solve the problem with implicit pressure and explicit saturation 
(IMEPS) scheme. Q1-Nonconforming element based IFEM functions are used to approximate 
GP and lowest order Raviart-Thomas element are used to approximate TV, which can be 
easily recovered by mixed finite volume method (MFVM) technique from the pressure 
equation [4]. Saturation is approximated by Q1-conforming element where the control volume 
method was used to improve the quality. 
 Numerical results shows that the proposed methods have better performance than the 

conventional control volume methods applied to IMPES scheme. 
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