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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article, a numerical solution of incompressible two-phase flow in isothermal condition,
Received 19 July 2015 based on wetting pressure-wetting saturation formulation (P,—S,,) using high order primal
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Available Online 01 Decermber 2015 discontinuous Galerkin (DG) method which can capture the shock fronts of two-phase flow in

heterogeneous porous media is considered. In this presented model, the velocity field is
reconstructed by a H(div) post-process in lowest order of Raviart-Thomas space (RT,). Also in

Keywords: . . . . L

Twyz)nfphase flow this study, the scaled penalty and weighted average (harmonic average) formulation significantly
local conservation improve the special discretization formulation of governing equations which cause the
slope limiter instabilities in heterogamous media to be reduced. The modified MLP slope limiter is used to

discontinuous Galerkin method

Interi remove the non-physical saturation values at the end of each time step. In this study, the slope
nterior penalty

limiter should be considered as one of the main novelties due to the impressive effects in results
stabilization. The proposed model is verified by pseudo 1D Buckley-Leverett and Mcwhorter
problems. Two test cases, a problem for modeling the secondary recovery of petroleum reservoirs
and the other one a problem for detecting immiscible contamination are used to show the abilities
of shock capturing two phases interface in porous media.
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17- Local Discontinuous Galerkin

18- Raviart-Thomas space

19- Robin

20- Symmetric weighted interior penalty Galerkin
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1- Simultaneous solution (SS)

2- Sequential solution (S.Q)

3- Implicit pressure-Explicit saturation (IMPES)

4- Locally conservative

5- Mixed finite element (MFM)

6- Discontinuous Galerkin (DG) method

7- Mixed hybrid finite element (MHFE) method

8- Interior Penalty

9- Capturing shock fronts

10- Unstructured

11- Hanging node

12- Oden-baumann-babuska (OBB-DG) method

13- Symmetric interior penalty Galerkin (SIPG)

14- Non-symmetric interior penalty Galerkin (SIPG)
15- Incomplete interior penalty Galerkin (IIPG)

16- Modified Durlofsky—Engquist-Osher slope limiter
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Fig. 9 (left) The five-spot geometry and the boundary condition,
unstructured grid used in sample case 1 (right).
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Fig. 15 The wetting phase pressure (Pa) contours at 20, 30 and 40 days and
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