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NUMERICAL SIMULATION OF 3D PERCOLATION MECHANISM
IN POROUS MEDIA

LU Zhaoxing, FENG Zengchao, ZHAO Yangsheng
(Institute of Mining Technology, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: The research methods of percolation in 3D porous media are presented. Based on VC++6.0, the software
to simulate percolation is developed. The 3D percolation mechanism in porous media, the characteristics of
percolation cluster by numerical simulation method, and the theory of renormalization are studied. The effective
surface area rate is proposed., and the achieved results indicate: (1) the number of cluster increases with the
increasing porosity in the beginning and decreases at a later time when the value of porosity is 0.20, and the
number of cluster has the maximum value; (2) with the increasing of porosity, the surface area of the largest cluster
increases, and the value fleetness increases as the value of porosity is larger than percolation threshold; and (3)
when porosity is 0.55, the surface area of the largest cluster reaches the maximum value, and the value of effective
surface area rate is 0.98. When the value of porosity is 0.311 6, the percolation cluster is a random fractal and the
fractal dimension can be deemed as D = 2.934.
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Fig.1 Relation curve between correlation length and porosity
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Fig.2 Three-dimensional model of porous media and the

stochastic form of the largest cluster
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Fig.3 Relationship curve of cluster number and porosity
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Fig.4 Relationship curve of percolation probability and
porosity in 3D porous media

M 3 AT LA Y, el P H R b LB R (1 1
e s, AEFLER AR 0.20 it 1% 18 414 &=
IR BB AH . B LB KT 0.20 1, Bl FLER
R RN, KR I FL BRI Af AH B3 I8 1 A ok
ORI, i 380 18 F o 1) 2250 . AIE 4
LA e S4LERR N 0.30~0.38 i, kRl
RARE K, WS DX — DX 3 B A LB ) 4
I, EBMERPGER N, BEtEEs SILBEE R
T 0.38 WFEVA A BEFLERR MG I, 1K — X3k
RN, B MR P AR I B LB
HNT0.30 I, BVEMAEEEAN 0.00, X—HhZkf
LN HNE, EERE LB 5T & VW] 242
s LT LR AR IA RIS B, B TS
i, MKW EHLSEFRSBIEMERE.

LT AR BOTAE A T2 TP AR, JEAR A 5
PR BRUR 6 G R P LA T 0.1, S T-4L
B BRI I65 MY 0.311 6, SaEALBRIEEME2:, M
[UREESFCAinRe vt (L
2.3 mABARERMERITE

AL AT R TR, S PR A
W BRI N IR OR Y Bedh .y BRgy DRSS
A, DA DA A R AT Dol R R T PEAAR K L
RIBL, PrUA RGN TERE, FER TR/
gl s Ay 7 R I R 2R R . BT DA AL R
) FLBR A TR RO RTINS th gl o 22 O BF S R
e

MBI BT A, A AETE AL
B FLE AL, SARASREVE 2IX LA LB,
FARHRASREXT SLBRA Y TR W B RE A P i, T
I KRR IR P g SAE R e AR K
VA AL B AR 5 e FLBS T B 14 LA e SO AT R
TR O TR LR ST A LR IR G R,
I A FIFR FLRRA - T SO L ) e K AT LB I
BRI R . XL TN 5 mm 4L
B SR, HBERAI SR L 5, 6.

2000
1800
1600 [
1400
1200
1000
800 [
600
400
200

O I 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0

L
SIS YN EIE A RN e SR A2
Fig.5 Relationship curve of the largest cluster surface area and
porosity
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Table 1 Three-dimensional simulation data of percolation
(porosity ratio: 0.311 6)

L¥/(10*4Y) PRER/ &3 ML)/ B
34.3 50 7536 0.021 971
51.2 38 10 085 0.019 697
72.9 45 15427 0.021 162

100.0 48 20632 0.020 632
133.1 26 27 641 0.020 767
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