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Figure 1 (Color online) The double network setting. Black dotted
circles represent pores, black dotted box represents throat, black solid
line circles represent nodes (grid fill on behalf of pore bodies, not fill
on behalf of wetting layer), black solid lines represent key.
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Figure 2 (Color online) The flow diagram of quasi-dynamic model.

3 (MERFEZE)AFEEERSTT, REAEBKSFFARE
HEANMRMTA. Eh WHESET 2K
Figure 3 (Color online) The variation of the water volume in model with
the water volume injected under different cross setion node number W.

HAHAR LB B I AR, W AT LLAS 3 — 8 vE K IE B
T RBE SRR SRR .

¥ H Zhao, Blunt F1 Yao' ) 4 2 B 3B 55 it
HEE HhEHBRSIEMME. 5IHEE XK
N(=vu, /o, Hr v NIEVERUIR, w, NKIEEREL o
RG] REORALIRE ML, SIS N 1)
BAIE 4 Fros. WL BREHGEDN, B, B
FTRE P R 4 AR, 2 N<107 B, %
MEZAE KT 90%, FRATIN A I InF 20 % 57 1 AE LR N
Wiz shid 2 G H R, SLhrF kIR EEH RN
107°FE MY, BT LA %2855 2 BT SR 3 B3 i v
SR, 1 IETE H, N<107 B [ 8RE 52 4]
AR FH HE B SRR AR, A SO 5 4R S48 R %
HABIE, W N e[107, 107K & L AL

B4 EENEBIZHREEROBRBEEELN. TN
Figure 4 The variation of the probability that capillary force
controls displacement with capillary number N..
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Figure 5 (Color online) The variation of the max step number with
the displacement rate.
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Figure 6 (Color online) The comparison of the capillary pressure

curves calculated by quasi-dynamic model with the experiment in
ref. [16].
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Figure 7 (Color online) The comparison of the relative permeability
curves calculated by quasi-dynamic model with that of Zhao, Blunt and
Yao [9].
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Figure 8 (Color online) Effects of rate on average oil saturation profiles for N.: (a) 107, (b) 107, (c) 10™. The subplots are the residual oil

distributions during the displacements, N is step number.
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A new pore network based algorithm for water-oil
displacements in core

ZHANG ZhaoBin, LIN Mian~ & LI Yong

Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

The concept of quasi-dynamic displacement is presented to describe displacement with velocity between quasi-static
and dynamic process. Viscousity is treated in different way in different scale: displacement in representative
elementary volume(REV) scale is treated as dynamic, while displacement in pore scale is treated as quasi-static. In
REV scale, double network is proposed for simplified calculation of viscous force and capillary force. In pore scale,
probability technique is used to reduce computational demanding. The new model is validated by previous numerical
and experimental results. With the network established based on specific micro CT scan images, the influences of
displacement velocity, pore radius distribution and pore corner shape on water flooding process are analysed. The
numerical model in this work is conducive to the understanding of the whole process of water-oil displacement.

quasi-dynamic model, pore-network, macro-CT, residual saturation, relative permeability
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