WRBFEMDE AL 2023 4

340 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT H13E 3
SRS BB/, Bk, 22 5HE, 55 . AR FIERUE UK IR S RE Y CED BBMIFFE ). 3t “OROEA 59T &, 2023, 13(3): 340-347.

QIU Xiaoxue, ZHONG Guanghai, LI Xiansheng, et al. CFD simulation of flow characteristics of shale gas horizontal wells with different
inclination[J]. Petroleum Reservoir Evaluation and Development, 2023, 13(3): 340-347.
DOI: 10.13809/j.cnki.cn32-1825/te.2023.03.009

R TE SR H R ESE R CFD I 5

ENE S st R B R R AR
(L o P A T SR DU B 6100515 2. e e 31 DR R T i M R DR IF 5 BT B
PUJI] B 610051 ;3. 5 H A1 k2 HuBR L 5 R 2758 , DU 1| B 610500)

WE:RAAATHARABRENERRTER BTN EFFIRE-—SHIEFATERN R I XBEM., VW THRER
FAKTFHESEAMNATHARAMADAE, WETERN0.124m,EKH 10m, F 4 A KA N 0.5 .107.15°,
20°.30°.45° =5 .—10° . =15° ,=20" .-30° . —45° 1 = 4 LR G A AR AL, SRR RARARE A 38 57 SOR T, A AR B AR IR
HREMAHATHALEN ., ENLHFEFT300m/dEERSOmIdLELLF4 A THENAR  FHRERFR LA
B, BN HABAG T EAKTF AR WHR N YA E. EREH. EEEOCER A KT O ) R A B b &
o, R AR T A ERE A AR E BN, EHAA N IS I E, AR R AT ks &K, LKA A
RE s AR EARER,EFAN 0K B SAME; THE A DTO)RASMEN 2 ER, RETFHEE
EHM A2 B MEHEI KR, AR 40T 3 A T TUE0 Fn R 3018 2 18, i 3 5 A 3 B A 3 e 7 D o

KB T A AT F 4 A RAREA R A T &

hEH %S TE319 ZRRFRIAED : A

CFD simulation of flow characteristics of shale gas horizontal wells with

different inclination
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Abstract: Accurate characterization of the flow characteristics of shale gas horizontal wells is the key basis for quantitative
evaluation of production performance and further guidance of development program optimization design. In order to explore the gas—
liquid two—phase flow law of shale gas horizontal wells at different inclination angles, a three—dimensional simulation wellbore
model with the pipe diameter of 0.124 m, pipe length of 10 m and inclination angles of 0°, 5°, 10°, 15°, 20°, 30°, 45°, =5°, -10°,
-15°,-20°, =30°, —45° respectively is constructed. The volume model is used to track the gas—liquid interface. The characteristics
of gas—liquid two—phase flow in wellbore are dynamically monitored. The flow pattern, velocity and holdup distribution
characteristics of wellbore with 300 m*/d liquid volume and 500 m*/d gas volume are obtained by simulation experiments under
various well inclination angles, and the influence law of well inclination angle on gas—liquid two—phase flow characteristics of shale
gas horizontal wells is deeply analyzed. The results show that the flow pattern of up—dip pipe (well angle is larger than 0°) is
characterized by slug flow, and the average fluid velocity changes in a single—peak form with the increase of well angle, and the
peak appears when the well angle is 15°. The flow velocity at the gas—liquid interface is the lowest, and the bottom water holdup is

larger with lower well angle is than that with higher well angle, and reaches the maximum value when the well angle is 10°. The
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flow pattern of down—dip pipe (well angle is less than 0° ) is characterized by stratified flow, and the average fluid velocity is

linearly increasing with well inclination angle. The flow velocity at gas—liquid interface is between the top and bottom value, and

the bottom water holdup decreases with the increase of well inclination angle.

Keywords: shale gas; horizontal well; well inclination angle; volume model; flow pattern; average flow velocity
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Fig. 2 Distribution of gas—liquid two—phase flow patterns under different well inclination angles
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Fig. 3 Flow pattern verification of gas—liquid two—phase flow
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