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Numerical calculation of permeability for periodic fractured-vuggy
porous medium based on homogenization method
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(1. College of Physics Science and Technology China University of Petroleum. Dongying 257061 China; 2. College of Geo-resources and Information China
University of Petroleum Qingdao 266555 China)

Abstract: Based on the assumption of micro period a formula of permeability in periodic fractured-uggy porous media
was given from Darcy-Stokes equation by homogenization method. The finite element method of permeability was given
by using domain decomposition method. Those methods were verified by analytical method. The numerical solution was
in good agreement with the analyticalumethod. The permeability of periodic fractured—vuggy porous media was got and
the relationship between permeability and matrix permeability fracture aperture and vuggy radius was discussed. The
numerical results show that the fracture aperture has crucial effect on the permeability of fractured-uggy porous
media. If the fracture aperture varies from 0. 001 m to 0. 004 m the permeability of fractured—vuggy porous media va—
ries quickly from 1.03 x 10 ™" m* t0 6.33 x 10" m”.
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Fig. 1 Periodic model of fractured-uggy porous medium
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Table 1 Parameters in the process of calculation
1167
. o BN K )" r 8 L
ELl2r — g
= 1LOx10™" m? 0 0.0l m 0.001 m 0.1m
~1.08
)
3 1.04
™ ‘ ‘ . . . Q- (Kll Kn) ~ (1.0307 x10™" 0
70,005 0007  0.009 0.011 0.013 0015 - - _11
FUAE 7 m K, K, 0 1.030 7 x 10
3 Xy Xy
Fig. 3 Analytical solution and numerical
solution of vuggy medium ° N
3 X
o 3 4 o
o 125 o 1.7 o 707
:\E 1.20 /' 251 6 ”i /} :E 60 r /’
< 120} & =
= / Tis ( / 50t /
5 115) y 314t o M40l /
D10} £ 3 e 30l e
. / T\ e a0t '
™ I 4
el . -/= H—l.l[ e w10l ./
= 1.00 — NIy B T I o
17 -16 15 14 13 12. —11 8 10 12 14 16 18 20 22 24 26 5 10 15 20 25 30 35 40 45
SR BT R FLIAEAE 7 107m ZUEEKTTIE / 10°m
(a) (b) (c)

Xy

Fig. 4 Relationship between matrix permeability vuggy radius fractured apertwre and x, permeability of fractured-vuggy medium
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