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Fig. 1 Cross fractures of different geometries in rock mass
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Fig. 2 Discrete fracture network ( DFN) model
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Fig. 3 Single-node cross fracture model

used in experiments
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Fig. 4 Definition of angle ¢ and f of

single-node cross fracture model
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Fig. 5 Distribution of @ and f angle of experimental model
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Fig. 6 Experimental device
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Fig. 7 Relation between speed and flow
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Fig. 8 Exhaust treatment during the experiment

B2 o B AR RE 38 2k 52 06 4 8 v A B30T 35 5 AR ek
7 2R ) 0 BN AR A L, AT N — S, A
SN A o B ALV EHE LIRS,

AR SR HERR T 28 S 52, DSk e A A B
WK = AR, B R (D AE SR I IR Z A,
SR FEFEBRI 2B, SRS FT T A — I
U Bl 5 L I A I AR R L ) B IR R s R B0
O AH T AR MBS BB e AR
OMKES T A W EHES a b, S S#HA
A AR IR AR S G RT3,
FITFMITT 2. i, 9 00 AERE DA RS v g 7K A K
BRSO ORUE 2B b Sk Tk K B AR R RR S AHE
VAT IR 3, P I T A 7K A i ABE AR

2 EBERER

9 B S S 7K 5 A 7 1T 2B Y 3 Bl P
=, PAH I 3t 2l 8 200 SR U . 2R ik 0 4E 53
T 1 KR 22 18] 64 AH 54 1T B AS I, 25l )
(RO i I Ao T B R (= TR o L B
TET P R T v TR BE S R B, 4, ROR . KAH T
A o™ Y T 3K TR O TR B R K B, L. ROR
KB i B B 2 bR K B B L, B 2, /2,
€ RIN,

ARSI fil P R 5 R ML T I K R R B it

e

KBEK

B9 mAkABEELORBHHRAMNTEX

Fig. 9 Oil-water two-phase flow pattern in the outlet fracture
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Fig. 10 Formation of oil and water sections by high-speed camera
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Fig. 12 The relationship between n, and [/, under different n,
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Experimental Study on Flow Characteristics of
Oil-Water Two-Phase Flow in Single-Node Cross Fracture

YANG Qihao, LI Bo, WANG Zhigiang, FAN Lifeng

(Faculty of Architecture,Civil and Transportation Engineering,

Beijing University of Technology,Beijing 100124 ,China)

Abstract: Single-node cross fracture is the basic unit of discrete fracture network. In this paper, the flow
characteristics of oil-water two-phase flow in single-node cross fracture model are investigated by experi-
mental method. The model was divided into sixteen groups according to different angles,the oil and water
phase flow rates were changed sequentially in each group and the velocity of oil and water phase were con-
trolled to be in the low velocity flow rate range all the time during the experiment. The fluid flow process
was recorded during the experiment by using the high-speed camera and the results were analyzed in de-
tail. Under the condition of low velocity flow, oil-water two phases were slug flow in fracture. Effects of
fracture crossing angle and oil-water phase velocity on the length of water section and the ratio of water-oil
section length were also considered. The peristaltic pump speed is used instead of flow rate for the discus-
sion,and the results show that for the same cross-fracture angle model, when the water pump speed is un-
changed,the length of the water section gradually decreases in the form of a power function with the in-
crease of the speed of the oil pump. When the oil pump speed is unchanged,as the water pump speed in-
creases,the length of water section increases in the form of a linear function and the length ratio of water-
oil section increases in the form of the power function. Under different speeds of oil pump and water pump,
the influence of fracture crossing angle on the length of water section and the length ratio of water-oil sec-
tion is different.

Keywords: Single-node cross fracture;oil-water two-phase flow;slug flow;length of water section;length of
oil section;length ratio of water-oil section
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