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Abstract

With the development of seepage mechanics in various fields, many problems demand the flow
process of micro seepage such as the movement of gas-liquid interface in porous medium. In this
paper, the problems and solutions of the single phase and multi phase micro seepage based on the
classical seepage mechanics, CT scanning technique, percolation theory, micro seepage simulation
technique and topology network model in porous medium are expounded. Also the characteristics
of each method were analyzed, and the future development was prospected.
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Figure 1. The representative volume element
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Figure 2. Device for the capillary force curve
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Figure 3. The capillary force curve

E 3. EEHHhZE

4iR[6]. EIRERFESE T, &5 NIEESS FELE ) TCIE A B3R 2 FL40 BTN K 3R S B R
W, Xt L MBI )57 DR R R (K 2 —

L QLB 77 A A T A D155 S o 2 B R, 368 3 E AT Bl ) 2t R B BOR . R
AT AR A PSR fi] AR, (ELRE I R A B A iy R BER AR (S DL, 6 T R BRI 2 AR ARSI
BT B R AL DL, G B BB . B s R AN S 2k X I A B T ik n 22
orii. LBM J5ESER B iR HEAT B SR BOTRRAL, FRRAS H 0 7 8UE-S Sl s o A dE AT

O



DY SN LTS i

U BB ST A AN 8, AR, T DA SR KR S F B F 1)

LR EPNIR, ZMBRF AR PMBRIEZ Z BRI E L, HAE BRI T R LB
TR E S RS, A Z LR A R B IER T AL E S i, A4S
P H Al e e LA AR FLB A BRI i A sl AN IE A RSN .

3. CT HiaiEEE R

CT HI MR [7]— R H X HH 282 HT BAZ A (X-CT) FIAZ BG4 B AR A (MRI BX NMRI) 153 2 £ £LAr
JRALBR T . X-CT M LA R X SHE@E g ks, 7RGl X FEA AR I,
FH UG T UL S A ) P R AE . 2 LA TR A FLBR AN S8 03 A K o T2 8. MRI[S] Y A SRR e 3k
SR PR SR AE S, ARYE IS R R 22 5%, P eH THSEEHL LA Fourier 8 46:[9] [10] 5 #5557V %
1B, G 4 FioR . X BT VLR N 4E W E R & T L E S B S R, BT A B ALE JE AR
A MEGK R ERGIR Z AL B N EiIE . CT i i R A2 Bl il 5 s

w6 fin, ATRAE M CT HREBHE AR B2 2 A0 A BAR S 28505, X TR IEE 22N 1)
BRI R R N @ i 0, N ARE I BT R, (ER 2 AL AL R N R S S
FARE ), TEACFRFLI NI A A O L KE TR BRI, WIRFS R MR rms), sl—
TN E T st B, B AT SIS AR RIS R . BEETFENERNIRE, “itEHLH
THEAE TR L 2 CT B HE AR M ZRES, ZEAMGSH &I pHr .

DUAE L H P ) AL BR GBI I8 )RR ) 77 20 = 4 5 @ A 7 V1] SRR & iR 1% 5 CT A
B ARM L &, 18 CT @B E AR B, N2 AU s e b O, RIS e, @ =
Y BRICHAL[12]. f5EESA REIR[13], WHAMBRIEAME TR, BEA =4GR EE
S NMEGA A, FERURL R A SIS I

7 B (Rl 2 LBM R T = 4 B AU 7 v 1) — AN il B ks CT i S BB AT 20 1),
W FLFE AN R ST 7 R E R TG BT AL B Bk o R AMARE A TG AR AL 5 — 8 IO AL IR AN 42, L3 i
JRHH CT H# 15 H I BdE IR 7, JRilid — e ih 507701 D3Q19 8k D3Q27 %5, B MM &5 E
VAR TE = E /R

4. @B
HB 143 R IGE— T TEAR R, 1K 2 DLAMI— Rl A S5 — i [ B 42 HE AR 2R P P A

Figure 4. Reconstruction by computed tomography
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Figure 5. The flow chart of CT scanning technique
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Figure 6. An achievement of CT scanning technique

6. CT #3fu A R E

TN
™W T z
b TS /
N NE
NW
Pe— /‘ >
w ]
SW S a
BN
B
B
BW " e

BS
LB Model D3Q19

Figure 7. An example of 3D reconstruction with LBM
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Figure 8. Transformation thinking of percolation theory
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Figure 9. The percolation threshold
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Figure 10. The transformation of the network model
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Figure 11. Simple diagram of topology net-
work model, lines between the nodes repre-
sent the capillaries, and the blank area is the
skeleton
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Figure 12. The transformation of topology network mode
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Figure 13. Structure diagram of 50% hydrophilic medium and 50% hydrophobic me-
dium
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Figure 14. 50% hydrophilic and 50% hydrophobic, gas-liquid distribution interface
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