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Abstract

As the proportion of water-producing gas wells in gas field development increases year by year,
clarifying the gas two-phase flow pattern and liquid accumulation characteristics in horizontal
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wellbores is of great significance for addressing the issue of water production in gas wells. How-
ever, due to the complex and unpredictable nature of water production characteristics in hori-
zontal gas wells, which makes it difficult to accurately predict the risk of liquid accumulation, the
gas two-phase flow pattern and liquid accumulation characteristics in horizontal wellbores re-
main unclear. Therefore, starting from studying the gas-water two-phase flow pattern in horizon-
tal gas wells, by establishing a coupled flow model for gas-water two-phase percolation in hori-
zontal wells, we can conduct in-depth numerical simulation analysis of the liquid accumulation
process in the complex completion section of horizontal wells. Based on a summary of previous
research, this study delves into the gas-water two-phase flow pattern in horizontal gas wells, while
also examining the liquid carrying and accumulation models in the liquid accumulation process.
The results show that there are multiple flow patterns of gas two-phase flow in horizontal well-
bores, including stratified flow, intermittent flow, annular-mist flow, etc. These flow patterns are
influenced by various factors such as pipe diameter, inclination, and fluid properties. Among
them, pipe diameter and inclination have the most significant impact on the gas-water flow pat-
terns. The liquid accumulation process is influenced by various factors, including gas volume, wa-
ter volume, inclination angle along the trajectory, and the degree of fluctuation in the trajectory.
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I HAE I — M HOR S AE S A A RIS (i ek i A R e iz A, RIS 1 R IT
FAAR[]e ITHER, KE RO MO — R Z R R IRTRIR. £ KLaTEOT R, KPR
Hpeg@e Ak, Ehnfehlfaa, SEmEr=fe /s, § MR i A A I 25 003 i 75 2 8k M [2] . SR
HCPFERHE B SRR T MBI NS 2%, IR A8 A A A5 08 S 8 P9 /K AR AL 3 AL AR TR AIE 7
I 5 B AR SO IR o X ACT I BB K HLEE, UL R 2 A 3 BRI AT H 7 REHE R E A, i —
AR T KT HBAT MR BN PIE A A [2]. [, T ok Z 856 Uis K I LR R s iy, fi
FUBCE B2 B AR LA VAR B SR [3] . AT ORI R AR K s SOROT R g
T 5 LR Bl :

(1) EESERR, IERSEAE, KSR, AT IR Bl 5™ RE K B 7 T it
— WA SE R [4], KR KCTHBORTE JlE il 2 v N s X ZEHA TR ACH H SR AL A
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(2) HTkilia U B A R B RR . PR ERE L 0L 1 AR, A R R
MEREBE— DI FA TR E5 B AEA IR FRATC IR FUFAT T, B AR REPPAE B, IR EEr)
— LR 5 U A 2 R S 4 5] -

(3) A HIARR A PR B A R KR B TR HERE SR A K [6]. AU
KJE, RBER TSR MBI T, AR K AR A B R (EAE U BE R AN 2 MITFOL R, B
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LS DR LR B % )2 R R R 17 452 ST . IR SRR IE S 2 AL i R A I . SR
REE R R AR I AR b, X DR Rk R YR 1 oK LA 2 I OB B Sk AR A SR (7). A
KL A S R SRR, SR K 3R B R R TUE SR, XK R EAARERTK . JEEIK,
A BN K i K [8] o 3% 8 /K AH 5 A FE 7K P S v B3R S R B R AR B . B IR
BE KA ST RIRN, — AR EOIR RGN EE R 5L S 2 8 2 R R, X2
148 2 RFLESHE S BRI S 80, i35 2 LR 2 B 45, BEREZ FH. X—I%
BRI S U, SR HAEARIB B L B 2 Th R R [9]. (EAEEIE, S48 MR BUR M4
KT 2R B 0 U, X AR T R A B T . B, VRN B K 1L
AP IFSK PR B, DARR A U i 2 B R i, o AR AL TR R Sems o 4R TS R
MR A EEE . BFAOK PRSI 3 B T S0 i vk . R R S A T I A B AR
SEMA AOALIAR AL, 5 B A AL R AE REAT LR A0 AT R it b, 00 /K SP o £ A5 K B MR R A R PR 0 40 A
M, TR RSN MENR A T RSRRS R, TR m BUR TR, 8 RH ek
B

K =Kiexp[ -a(pi-p)]

A K——fit )= R 42155, mD;

a—— R IBURREL MPa .

HRL BT AT AT AHIISIE KOG SUR B TN i J2— U AE N UL, HLZREE N UK
THRBUN BRI REREE R N R, HUE I SRR S, R AR R N R B
BRRE; AR H M5 & AR SRR 3N F I [10] .

KlE TR FARAL . RBHRE, SECURSHLEH R B A RERR. v 7 3mSR AR
A, KER R AT IR s LML J2 454, b BER AR A3 sh B Kles =G, Jfk
(RIS A A58 2 A 5 TP RO IAL ALl 7T L2 P B HEAT VEZR 20 -

B HB o R T A R GE ORI A VGRS T R E R RS SR, )2 AR A A 1 2
SRS, PUEANXTEAR, AR B ARE PN I . ARE PR AN SRR R A, e a
HIFLBR SR AR TR, ST AN AR IA 8 E R TR IR R o fEIX— B ish T, k2]
WZ ) A AAEE RGBS 2 AR R IR . 7 I — SRR R s R, T LLE
1o e SR A A N R AR RO B B I, PRSI AR B BB A1 [11] .
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MIEARROR, AR s, sl RE R R 52 2IARA T RN (I . AEIX — i sl b, ik 3R 4k
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Figure 1. Variation curve of liquid carrying rate in vertical section with pipe diameter
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Figure 2. Variation curve of liquid carrying rate in inclined section with pipe diameter
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