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In this paper two automated and robust algorithms for generation of unstructured grids suitable
for multiscale finite volume method in oil reservoirs are presented. The multiscale finite volume
method is an efficient numerical method for flow simulation in porous media. The multiscale
finite volume method has been extensively studied on structured grids. In this research multiscale
finite volume method is extended to unstructured grids. Development of the MSFV method to
unstructured grids provides advantages of flexibility and compatibility with geological structures.
In this method calculations are carried out on three grids, fine grid, primal coarse grid and dual
coarse grid. One of the main challenges to extend the multiscale finite volume method to
unstructured grids is to generate primal and dual coarse grids. In this paper an algorithm for
partitioning of unstructured grid and generating primal coarse grid is proposed. Also, new
algorithm for generating dual coarse grid is presented. Finally, the proposed algorithms for
generating multiscale unstructured grids are employed for flow simulations in porous media.
Numerical results show that the multiscale finite volume method with generated multiscale
unstructured grids of this research can accurately predict the fine scale solution.
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1- Multiscale Finite Element (MSFE)

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

9.
12

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
6-

02
 ]

 

                               1 / 8

https://dorl.net/dor/20.1001.1.10275940.1394.15.9.12.4
https://mme.modares.ac.ir/article-15-890-fa.html


    

                   

  

334  139415 9  

1 ]4 [2 ]5 [
   . 

 
 .  

3 
 4 ] 5 .[

  
] 6-8 .[

 
 5 ] 9-11 .[

 ( ) 
 ]  12 -14 .[

]  15 .[
 .

 
  .   

   
    .
   
   .

  
  

    .
    

 .
6   .

7   . 
  

     

2 -   
 

   

)1(  ( ) =  

p  K 
 .q  

  .
)  1 (

 ( )   .

1- Mixed Multiscale Finite Element (MMFE) 
2- Multiscale Finite Volume (MSFV) 
3- Jenny 
4- Heterogeneous porous media 
5- Iterative Multiscale Finite Volume (iMSFV) 
6- Multilevel tabu search algorithm 
7- Dijkstra
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8- Fine grid
9- Primal coarse grid 
10- Dual coarse grid 
11- Porosity
12- Permeability 
13- Upscaling 
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1- Genetic algorithm
2- Ant-colony algorithm 
3- Bubble-inspired algorithm
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3- Tabu tenure 
4- Interior cells 
5- Edge cells
6- Vertex cells
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