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Abstract: It is very important to accurately predict the gas-liquid pressurization performance of multiphase
pumps for the economy and safety of oil-gas production. Existent prediction models and methods are limited by
narrow parameter ranges and low pump stages. A gas-liquid experimental platform at the industrial level was
built, and the gas-liquid pressurization performances of a 25-stage centrifugal multiphase pump were obtained.
A prediction method for gas-liquid pressurization performances was proposed for multiphase pumps with high sta-

ges at variable rotational speeds. Firstly, the artificial neural network of gas-liquid boosting pressure in the pump
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with low stages at a constant rotational speed, was constructed. Then, the boosting pressures at variable rota-
tional speeds were converted to the designed condition by the 2-phase similarity law. Finally, based on the iso-
thermal compression hypothesis, the inter-stage flow parameters were updated and the boosting pressures in
pumps with high stages were acquired. The relative errors of prediction results of gas-liquid pressurization were
less than 15% in pumps with different stage numbers (3 ~25 stages) and rotational speeds (2 500~3 500 r-min™").
The proposed method can be applied to other types of multiphase pumps, to determine the stage numbers of
multiphase pumps and make production evaluation in oil-gas industry.
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work

0 5l G

Zo FRTR A SR S48 RS [R] B X AR 751 22 A I AR08 e 1o AR LA R 28 A R — b o] 4 1 AR TR o 14 R 7 v
AR WL 12 N ARV 2 A Tl A b, Qv I I By SR S R I AP R A T TS A
T A P P UE S, VR AR T S U I AR S s B IR AT B TR AR 11 BRSO
B, A R AR R D AR IR (5175 °C) IR R B T R P A e, T T S i
F B TR AUAS T R, B [ BRI ST R B ARTE SR B R T 2 R, 4 T AU R AR & R AR
it 30% , Horf 60% LA 1 (R4 AR A T BRERIRZS 0 i A0 -5 TR 2 ARG R AR 4 DR S, vt YT R
i Z AR TR S R 3G TR BB 1 T4 i A ™, s AT R & v 2 G 2

TR R RO R Z 2 A S B0, R A DRy e GOS0 TR a5 7 R TR SRR
SN BERE TS IR AR A R B S RSO IR R 2 5 R AR A A B, R B RS R B AR R
BB S TR 2R SRS FRAFAE A DG OC 3R, 2P U 10 5 4 5 LB A S B0 s %) v A 0 1 R X
Turpin 252 B 53 T IRE R ORI FE A 36 T SE B X, 48 H T IX S R AN AR R e i 3h i 10 3 )
R T TR Y R 6] S SCRMET, Duran F1 Pradot "™ 12 HY T X B H A I R0 A AT B B AR AR
AR 0 S X Furuya ") SR FH— g5 i AR 7 i R A0 P-4 PR 308 B HI0SOMR RTROAR (4 A LA 0 8 r 1 3l i 2%
BEAY, M B SRR T 20% 1, P S JORXF R 25 0 £30% 5 5 5 A% T 30% 0, B KAHXT 152 22 4 +£50%. 35T
FERTAWFFE A FERE L Zha 255N Euler ISR &, %5 FE AT sh40 2%, 7 1 R A< 4 R TR
IR e PR X = e TR SR P S T AP T 25 R IR 22 TE£20% L .

PRI AN A A b BT B A 13 T AR 0 A AR D BS A5 2 T K IR AR e A AR T, AR TR
BTV IR, T — oS WA 2 22 AR I AR  Matsushita 25067 5% FH 802 B8 9% SUHAIE 56, 38 A0 W
5 B AN o = AN T, SERR ST T 2 SR P AR A T AR UL Al PR B A2 190 mm il 235 mm [P F
I R A L b A A MBI 56580 1 000~ 1 600 rmin”" , ST H o 0~0.6. B TR B2 BF98 & 30, 7EAS
[R5 3T (1 800~2 910 remin~") , 24 A L& RMET 0.03 B, BRI 57 2025 0 ZR BE 480 I 547G 3 AH AH B
2. Patil Fll Morrison' " 2% FH i & R BRI e Reynolds O AR K S A4 B AR UL E AT TIBLE , XSO 3= A
[ PR S T R REHEA T T T30, T 25 SR 5 S 6 I (B AR A 5

N T2 W 28 ELAT 5 R AR R RN B R 480 5 RE 0, 36T W BRSO AR TR AR 24 o 7 T -3 FE 7= o T
R A A P2 2 VAR A5 TIARAS 171z R R AR JRARE 0T SR FH AR 1) 35 bR B0 R 1511 R 4 AR 55000 e 4 Dk
DT W22 R 5 SR AN B, A AR R T Bl T R B AR 4 TR 5. Gl ™' SR FH N T Af 28 o) 245 T T
R 3t e B4 B8 - Uit i 2. P 466 SR FH AR B 1% B 56 2 R B AT Levenberg-Marquardt 2% > 5.3, 3R 15
TR TN 25 SR Huang 2522 B T —Fh IR A28 0 45 S TR B0 R BAAH A5 F T B MR RE (R LR
AR KBS RA I YA S I AL 3G 1 2 I 2% i it 1 3l B2 1 s ORI Ak b 28 I 48 S5 /0. Y i, 5
TR 2 I 4% SN 500 SR K T RE I A Y FE A A AR A5 1, R PR A S5 T 22 AR TR i S 38 e R S AT

SR AR TR K ) M 2 5 R s s e A () i 8 AR SORAR S EE I 25 0 A L A S AR A, 51k



5 6 ] e AR HETRHARL R AN 2 0 2% 14 25 20 22 A TR A R O T R RE TN 621

TR A PRSP R A F OB B 2 B 3R 5 0 AR 2 PR AR AE. 24 BT IE 5 A 57 19 28 38 S IR S 3l g~ R
T XTI B2, SO T A5 A4 RS S WL 3 2 K0T R P9 19 R AT B AR RS 2, s PR 22, 53 0b, oy
DXl s e M ) TN T dR AR A A 10 S A 27 A 5 R AR R 2 0 T A e A 28 50T i 8 0T 7 5 45 A AR S L A
T BWL 37 O P 14 o SR SR i SR AT HE ) AR SRR B AT B R k.

AU T Tl 28 2 iR S 40 5 A 25 s DN AR A A 1 e IR TR SRR
IRTIRG A ZE I 265 | 4055 720 T S TR0 A B AR LU R R A g 394 T SRR B 2 PN o RO sh 2 B, S T
1o 4 T ORI i 2 R T P B ) T 5 5 6 A 19 22 9 R i AR AE AN TR A I A0 B B9 U
R 6 LA BN 5 R AT TR

1 LRSS IR R A5

AR SR TN T 1% T e (AR A A SO R G e S I A e B ) TR S A R K S H
& 18 Tl SRR I SR A5 8 T 8N L 7 15 AR5 2 AR SR e R 48 £y 4 A8 436
TRAHAE % SRS I TR A U B AN B R AR 40, WL 1 7R, S50 T A 28 SORK , R Gedae i B3 R T
k30 MPa . T B 7K 28 5 5 [R) 855 1) s e A 26 28 MUK R TR 2% |, B S AT ZE R I R i 14 m™h™' K9 it it
KRR B S ( RHM30FET2) , B FE N 0~600 kg-min™" | RS B K 0.15%. 25 S E 45 HLAR AL &
SR, SRR RERR E 1 2 10 MPa, 2yl A5 o 3t it 1o -5 RORH TR G 20 A TR i 28 0 3 B AT A O 2
K H RHMO15L B it , /4 0~0.6 kg-min™' K5 BN 0.5%. = SUAH I &2k H] RHMO6GET2 H it i1, &
PR 0~20 kg-min™" K5 0.5%. 50 I A F 78 2B A TR 52 100 sy AT o8y e e e
LRI IR ST B AR SRR E RPN AT 8, B 1 m’ A G R o 55 o L R4S B0
HEA KA, 7KGE 1 R A S5 AR/ 0 R4 PRl 5 0E A K A8 58 IR . 2 A TR i R SE I S BGE B N2 1 Fis.

muffler

mass
flowmeter

gas-liquid
separator

\ plunger
pump '
data acquisition and
control system

Bl AR AR SR RS R A
Fig. 1 The gas-liquid pressurization experimental system for the multiphase pump

®1 LRBECGURE

Table 1 Ranges of experimental parameters

multiphase pump

water tank

parameter range
liquid mass flow rate m, /(kg-min™") 133.3~433
gas mass flow rate m, /(kg-min™") 0~5.3
inlet gas volume fraction A /% 0~40
inlet temperature T, /°C 15~30
inlet pressure P, /MPa 0.5
rotational speed n/(r-min~!) 2 500, 3 000, 3 500
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Fig. 3 Gas-liquid 2-phase pressurization performances in multiphase pumps )
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