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Fig. 2 Simulate experiment results of foam unloading liquid'*
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Fig. 3 Nodal analysis of foam unloading liquid technique!"!
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Fig. 5 Simulate experiment results of unloading liquid using velocity string!*!
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Fig. 7 Tool of unloading liquid using atomizer in Changing oil field?"!
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Fig. 11 Simulate experiment of unloading liquid using swirl flow in Texas A & M University'*
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Fig. 12 Simulate experiment of unloading liquid using swirl flow in Southwest Petroleum University'"
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Fig. 13 Simulate experiment of unloading liquid using swirl flow in Xi’an Petroleum University's®
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Table 1 Selection of unloading liquid technologies in Sichuan gas field'*®!

H =K i /(m?/d) <100 >100
HrS®#/(Hmid) <15 >15 <15 >1.5

IR K, VIR IR, Ak, REIE IR, Kok, VIR IR, Kok, REIE
)2 HF1>10 MPa

T HE T HE S S

IR, /K, NI fRIE. /K, RS- [N SN fRIE. Kok, RS
2R 71 <10 MPa

R4t K- HE R 2 - HE

F2 JIHERHARSIZENEREHARR
Table 2 Applicability of unloading liquid technologies

> 5
ik B L —
R /m HREE/C UK /(mPm®) 7Pk E /(mPd)  HE
HHE <5000 <120 180~1 400 <100 WIE<50%, TALE<150 g/L, [A]55miH:
A (2008)) HEIEEH: =250 <100 AmE, K
e <5000 50~350 IKEHE =, BHERERHEK
7 <3500 WH 120
i 2ooayes oI -
S <3500 i

AR B HiHE <3500 <120

SIHEE<0.1 m/s, WR<30%, B L)
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<100

RAT LR,

AL, HRTHHEACR L ZRE TS, 25k
T TE RN - B o RS, e KBRS oy 7 g
ERSR, WA, KR JRRRIE R 145,
BRI SR A BRI ROk b, TRk
BOE Z i e e A Rt

5 HEKR AL E RGP E NI LR

PR SR SRR T AL S 3 U
PR TR 2%, WUR A LR W MRIE,  BIe
R R RIS R F AR, B AARAT Wb BRI 09 S 56
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= N SIHEIRORHE AR S S B AU ]
W, FBHUHEKCRSOE N TR A SR R T,
HATIERAHE KR T 2508, EILEE TEd A
WU FEASLA I T EDULAY WL PR B I A R . T
JRIER Sz sk, DU T EETHR. Sl e T
BAUIFRURIRRE A R, Fell 2 AR 5 J SRR

FRZE AR T o PRBIESCHIR v B AH G ATFFE BN 1) S5 56
BEEENER 3 Fn, SSYEIE 14 s,

AL, HEAKCR AR T LA = N SE R 2 02
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SEHBLISARIA T BT ORI B A8

XFFRAUSIE, MO MIBIS M, L
AN E 2. JRCE A R KRR 3 Ry
X, DEHEZ. HEHRSTZH 050 mm x 10 m. 3
B TR S B R ) 1~3 MPafli &, 45~653 m¥/h, 7K
FHE 0.6~30 m¥/h, WWEIE TR AR ) 1~3 MPa,
H 45~653 m¥h, KEEHER 0.6~30 m¥h, XFHRRBCR T
DU, g T R I e B AR AR i R
Wi, B TAS A B R BRI 8 e R T
R, BRI EE R N RARE, R B
JEREEW D, Rl EAE)ZE, 41 G. Falcone(2007)
JUTHR 00, o R ARAD e S 0 7 i

XPHLARHEK R, 30 14 2 PN S 30 2 AE B A
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Table 3 Experimental apparatus of unloading liquid from literatures

LA RN 44 FR T2 BRI R s % R KBRS AR S5
PURIFR S, HOKRARE WHE BV, EE. HBRAKCTSRE, 453 MPa, 144 m¥h; 7K
(142957 74°75) My e30mmxSm, HAWESEEEMEE 1 MPa, 0.6mYh
PHRG AR, HOKCRA2EE e Wi 40], BEE, ¢50 mmx18m JKZE 8 MPa, 12 m*h
SN, . . W, WHE. WRFKTRE, NE
Mg, TR ooon T BRRACEREL W e mm 2.5 Mpas K
Zyi0 ik 65 mm, REE, FALRAA AR E £ 30 m¥h
THRIRRB A
S 30m¥h, SMAER; KE
A, AR E T W EHLEOE, EEWE R 30, TURPT AR
1.5m%h, 1.0 MPa
HE A, 8 R R S5 -~ GYLBEE, BiRURE, EEBHRNE, §
B E U8 V]
JIPRESER, A M SRS I o~ ANBEE, WRUICE, AVSEEFREEE
FATRRAD 2 B 1) Pz
TLIMEZATMES, R St BT, TEECE, S 0.6 m*/h, 2.0 MPa; /K%
AL f $19/63 mm x 3.14 m 0.1 m*h
TLIMEZAMER T, EHE 2T —_— EWE T, RERE, S 0.3 mh, 0.3 MPa; KE
M 250 mm X 3.14 m 0.01 m¥%h
ety Y V=¥ 5 1, > ,
PO AR s, IR HE R A3 i AR N, T ESCE A5 6 MPa
B [58.80] #62 mmx10 m
Texas A & M University, iiiflFACk .
Jo— A AL, R
Texas A & M University, Vortex Flow . .
LLC i HE Ak SR 15 Wi PVC, EEUE, 02inx 125 ft
Imperial College, iR/ A THE%E i
= o %A
Delft University of Technology, Ik#E | -, .
KRB 1) W AHLE, EEKE, 950 mmx 12m
3 1.3 MPa, 400 m¥h; K3
WA, BEMEES P BB, 950 mmx14m "R L3 MPa, 400h: KR
1.6 MPa, 6.3 m’h
University of Tulsa, /KR EE e HHLYERS, IR 60°~80° i & , 4 653 m¥/h(40 m/s); TKEE
— 52 7 376 mmx18 m 1.63 m¥/h(0.1 m/s)
. e o ERLBEEE. W), mEIHSRE, K4 135 m¥/h(30 m/s); 7KEE
S =) 3
University of Tulsa, HEKRSAEE - K 540/50 mmx 168 m 0.2 m'h (0.05 m/s)
Texas A & M University, St
o niversity: IARTE s mom, Bioie, AL AR
o . L N HIE 45 m¥/h(40 m/s); 7KIE
s 7= [84] 71; } X s s
SPE NAM, HEKRAIEE e BYLBEE, BEME, 620 mmx3 m 0.1 m¥h (0.09 m/s)
Louisiana State University, HE/KKS Wi ATHLBEE, T ECE 650 mmx42 m SR 254 mi/h (36 m/s); KR

o

2.2 m%h (0.31 m/s), 0.6 MPa
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Review of liquid unloading technology: Foam, velocity string, atomizing

and vortex flow, for gas wells in the Sulige gas field
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Abstract There are many low-pressure gas wells in the Sulige gas field. These wells have low production efficient and serious
liquid loading problems. Various techniques have been utilized to solve this problem in the area, but their process optimization

and applicability still need to be investigated. In this paper, we reviewed the principles, process optimization, applicability and

experimental apparatus for four liquid unloading processes: foam, velocity string, atomization and swirl flow.
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