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TRANSPORT IN POROUS MEDIATRANSPORT IN POROUS MEDIA
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GELHAR, AXNESS GELHAR, AXNESS -- WATER RES. RES., 1983WATER RES. RES., 1983
DAGAN DAGAN -- FLOW & TRANS. POROUS MEDIA, 1989FLOW & TRANS. POROUS MEDIA, 1989
EWING, RUSSELL, YOUNG EWING, RUSSELL, YOUNG -- 10 SPE RES. SIM., 198910 SPE RES. SIM., 1989
ESPEDAL, LANGLO, SAEVAREID, GISLEFOSS ESPEDAL, LANGLO, SAEVAREID, GISLEFOSS -- SPE 21231, 1991SPE 21231, 1991
HANSEN HANSEN -- 11 SPE RES. SIM., 199111 SPE RES. SIM., 1991
DURLOFSKY DURLOFSKY -- WATER RES. RES., 1991WATER RES. RES., 1991
NEUMAN NEUMAN -- WATER RESOUR. RES., 1993WATER RESOUR. RES., 1993
GLIMM, LINDQUIST, PEREIRA, ZHANG GLIMM, LINDQUIST, PEREIRA, ZHANG -- TRANS. POROUS MEDIA, 1993TRANS. POROUS MEDIA, 1993
AMAZIANE, BOURGEAT, KOEBBE AMAZIANE, BOURGEAT, KOEBBE -- TRANS. POROUS MEDIA, 1994TRANS. POROUS MEDIA, 1994
LANGLO, ESPEDAL LANGLO, ESPEDAL -- ADV. WATER RES., 1994ADV. WATER RES., 1994
BECKIE, ALDAMA, WOOD BECKIE, ALDAMA, WOOD -- WATER RESOUR. RES., 1996WATER RESOUR. RES., 1996
CHRISTIE CHRISTIE -- J. PET. TECH.,  1996J. PET. TECH.,  1996
WEN, GOMEZWEN, GOMEZ--HERNANDEZ HERNANDEZ -- J. HYDROL., 1996J. HYDROL., 1996
CVETKOVIC, DAGAN CVETKOVIC, DAGAN -- PROC. R. SOC. LONDON A,  1996PROC. R. SOC. LONDON A,  1996
RENARD, DE MARSILY RENARD, DE MARSILY -- ADV. WATER RES., 1997ADV. WATER RES., 1997
RUBIN, SUN, MAXWELL, BELLIN RUBIN, SUN, MAXWELL, BELLIN -- J. FLUID MECH.,  1999J. FLUID MECH.,  1999
EFENDIEV, DURLOFSKY, LEE EFENDIEV, DURLOFSKY, LEE -- WATER RES. RES., 2000WATER RES. RES., 2000
WU, EFENDIEV, HOU, DCDSWU, EFENDIEV, HOU, DCDS--B, 2002.B, 2002.

GINTING, EWING, EFENDIEV, LAZAROV GINTING, EWING, EFENDIEV, LAZAROV -- JCAM, 2004JCAM, 2004
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SINGLESINGLE--PHASE  FLOW  EQUATIONSPHASE  FLOW  EQUATIONS
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MULTIMULTI--COMPONENT MISCIBLE TRANSPORT UPSCALINGCOMPONENT MISCIBLE TRANSPORT UPSCALING
WWEE EEXPAND XPAND AABOUTBOUT CCOURSEOURSE GGRIDRID VVALUESALUES OOFF TTHEHE CC AANDND v
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MULTIMULTI--COMPONENT MISCIBLE TRANSPORT UPSCALINGCOMPONENT MISCIBLE TRANSPORT UPSCALING
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MACRODISPERSION COMPUTATIONSMACRODISPERSION COMPUTATIONS
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UPSCALING OF FLOW EQUATIONSUPSCALING OF FLOW EQUATIONS

FFOR OR UUPSCALING PSCALING OOF F TTHE HE PPRESSURE RESSURE EEQUATION, QUATION, 
MMULTISCALE ULTISCALE FFINITE INITE VVOLUME OLUME EELEMENT LEMENT MMETHOD ETHOD IIS S UUSED. SED. 
TTHE HE IIDEA DEA OOF F TTHIS HIS MMETHOD ETHOD IIS S TTO O CCAPTURE APTURE TTHE HE SSUBGRID UBGRID 
EEFFECTS FFECTS UUSING SING MMULTISCALE ULTISCALE BBASIS ASIS FFUNCTIONS. UNCTIONS. TTHIS HIS 
AALLOWS LLOWS UUS S TTO O RRECOVER ECOVER SSUBGRID UBGRID EEFFECTS FFECTS OOF F TTHE HE 
VVELOCITY ELOCITY FFIELD IELD LLOCALLY OCALLY AAND ND CCOMPUTE OMPUTE TTHE HE 
MMACRODISPERSION.ACRODISPERSION.

AADAPTIVE DAPTIVE LLOCAL OCAL GGRID RID RRE E FFINEMENT INEMENT CCAN AN BBE E UUSED SED NNEAR EAR 
SSHARP HARP FFLUID LUID IINTERFACES NTERFACES TTO O RRESOLVE ESOLVE TTHE HE FFINER INER SSCALE CALE 
AAND ND MMORE ORE CCOMPLEX OMPLEX PPHYSICS. HYSICS. 
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NUMERICL RESULTSNUMERICL RESULTS
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NUMERICAL RESULTSNUMERICAL RESULTS
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MULTIPHASE FLOW EQUATIONSMULTIPHASE FLOW EQUATIONS
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COMPOSITIONAL MODELCOMPOSITIONAL MODEL

PHASE PACKAGE:   
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APPLICATION/MODULES IN RESERVOIR SIMULATION

Black Oil Model

Compositional Model

Dual Porosity Model

Thermal Model

Chemical Model

Space Discretization Methods

Finite Difference (FD)

Finite Element (FM)

PEBI

Grids

Rectangle

Unstructured

2.5 D Unstructured

Time Discretization

Fully Implicit

Sequential Implicit

IMPES

Space Discretization

Finite Difference

Finite Element

PEBI 

Solver

GAUSS

PCG

ORTHMIN

Solution Component

Local Grid Refinement

Rectangular

Triangular

Polygon

Near Well Bore Flow

Hybrid Grid

Turbulence

Horizontal Well

Fault

Finite Difference

VORONOI Grids

3D Cases

Advanced Components

Corner Point Correction
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Well Coupling Methods
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Explicit BHP
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CVFM
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EXAMPLE SCENARIO IN RESERVOIR SIMULATION

Problem Definition

Time Discretization

Space Discretization

Solver

Begin

End

Nonlinear PDEs

Linear Algebraic Equations

Staged Output

Final Output

Input•Fully Implicit
•Sequential Implicit
•IMPES

•Finite Difference
•Finite Element
•PEBI
•CVFM

•GAUSS
•PCG
•ORTHMIN
•GMRES

LogicControl

Select

Select

Select

Method OptionsMethod Options WorkflowWorkflow ApplicationApplication ModulesModules
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Saevareid, Espedal, et al. 1992.
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MULTIPHASE FLOW SATURATION MULTIPHASE FLOW SATURATION 
CONTOURSCONTOURS
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LOCAL TIME LOCAL TIME −− STEPPING METHODSSTEPPING METHODS
EWING, LAZAROV, VASSILEVSKI − I − COMPUTING, 1990
EWING, LAZAROV, VASSILEVSKI − II − LNFS, 1990
DAWSON, DU, DUPONT − UC − 1989
DAWSON, DU, DUPONT − UC − 1989
HEROX, THOMAS − PROC. CMMG − 1989
ERIKSON, JOHNSON − UG − 1989
EWING, LAZAROV, PASCIAK, VASSILEVSKI − SINUM − 1993
EWING, JACOBS, PARASHKEVOV, SHEN − SIAM 1991
BOYETT, EL-MANDOUH, EWING − SIAM − 1991
EWING, LAZAROV, VASSILEV − CMAME − 1992
JACOBS − PH.D. THESIS − 1995
EWING, LAZAROV, VASSILEV − SINUM − 1994
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