53 % H 1 Hh E‘k % B % %& Vol. 53, No. 1
2010 4F 1 H CHINESE JOURNAL OF GEOPHYSICS Jan. , 2010

M2, AR NSRS, BLF I ZS SF 45 S0 R ot (CE/SED J5 2% 19 L B Bt 2 40 3k sl 11 55, M BR 9 B 24 42 . 2010, 53 (1)
189~196,DOI:10. 3969/j. issn. 0001-5733. 2010. 01. 021

Yang D X, Zhang D L., Zeng R S,et al. Calculation of multiphase flows in porous media based on CE/SE method. Chinese J.
Geophys. (in Chinese), 2010,53(1):189~196,DOI.10. 3969/j. issn. 0001-5733. 2010. 01. 021

ETH=FETIEET (CE/SE)FER
?L A RS HERMITE

ZES RN Y TSN LSO
1 [ 1 5% Ja 56 N I B FE T AL BT 100085
2 rp E Rl A B b 5T 5 MR PR ST BT L LT 100029
3 i ERL R ) F U LHD 255 % . Jb 5T 100190

W OE WP iE I/ MOt (CE/SE) Jy ik 1 2 = 4k FL R A 57 22 K0 3 1] 8080 B (B3 58 v SR TN I 4 s iR A
R RE AN I R W 25 2R SR T K S 7 TE AR W B S T B — B 5 R i TR W B AL BR A B AR AR A S AR AT
T 405 266 PR 3 V58 D7 52 3 e T 35 300 Y0 7 B 0 /R TR 893 gl A2 T ) L Y B (A 0L L B i T TR RO R R
RO, TR AL b BT — AT A% FL B A 5 R A A 4 B A B XU UL A T =5 9K 8l 5 Js A

XHEA  CE/SE Bk IR 3OKL T /KP4 J5 i . FLBR A 52 20 A A T T 45 6 1 3 30

DOI:10. 3969/j. issn. 0001-5733. 2010. 01. 021 FESES P63l %5 H 3 2009-06-18.,2009-12-28 W& & Fi

Calculation of multiphase flows in porous media based on CE/SE method
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Abstract In this paper, the improved CE/SE (the space-time Conservation Element and Solution
Element method) scheme is extended to solve multi-phase flows in porous media. The hybrid
particle level set method is used for tracing the interfaces of materials. The artificial
compressibility method algorithm is selected to solve the pressure-velocity coupling. The model
was developed by coupling an ordinary porous flow model based on extended Navier-Stokes
equations for porous media, and a two-phase flow model. The resistance to flow caused by the
presence of porous media was modeled in terms of drag and inertia forces. The dam break
problem and falling droplet in a closed channel were calculated to validate the method employed in
this paper. A model of dual lid-driven cavity flows in porous medium was also proposed as a
benchmark problem.

Keywords CE/SE method, Hybrid particle level set method, Porous media, Multiphase flows
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Fig. 6 Revolution of the interface and stream lines at time of (a) 50, (b) 100, (¢) 150,
(d) 200, respectively, for Darcy number 10* and viscosity ratio 50
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Fig. 7 Revolution of the interface and stream lines at time of (a) 50, (b) 100, (c¢) 150,
(d) 200, respectively, for Darcy number 0. 25 and viscosity ratio 50
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Fig. 8 Revolution of the interface and stream lines at time of (a) 50, (b) 100, (¢) 150,
(d) 200, respectively, for Darcy number 0. 01 and viscosity ratio 50
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