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Influence on performance of submersible well pump
changing clearance of wear-rings

Shi Weidong' , Gao Xiongfa', Zhang Desheng', Lu Weigang' , Zhang Qihua', Zhang Xiao®
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. Hubei
Heqiang Machinery Development Co. ,Ltd. , Ezhou, Hubei 436004, China)

Abstract: The whole flow field of the submersible well pump 200QJ80 —22 was numerically simulated
with CFD. By comparing the calculation results with experimental results, the influence of clearance of
wear-rings on the external characteristic and internal flow field was analyzed. The results of the nume-
rical simulation shows that the head and efficiency of the pump decrease as the size of clearance increa-
ses. Especially, when the size of clearance reaches 0.7 mm, the decreasing becomes very obvious yet
the pump power almost remains constant; when the size of the clearance reaches 1.00 mm, the effi-
ciency decreases from the highest point of 77.2% to 68. 7% , and the head of pump decreases by
about 3.5 m; when the size of clearance is 0.2 mm, reverse-flow will appear in the front shroud cavity
of the first stage impeller and second stage impeller and in the area between the impeller outlet and the
front shroud, which has a small influence on the flow of the impeller inlet and flow field, because there
is little leakage flow; reverse-flow gradually disappears when the size of clearance increases to 0.5
mm, but more leakage flow could impact on the impeller inlet, which results in the area of passage of
impeller inlet decreasing, and thus seriously affecting the hydraulic performance of the pump.

Key words: submersible well pump ;wear-rings of impeller; clearance ;numerical simulation ;efficiency

FE HEE: 2012 — 11 —05; P4 HERETE : 2013 - 07 -20

P 2% HH ARtk - hitp . //www. enki. net/kems/detail/32. 1814. TH. 20130720. 0929. 004. html

E2TE: BEERARBEILS I H (51079063 ,51109093) ; VT4 FHE B 4k 4 0 3L 4% BhI5 H ( BA2011126)

EEB N TR (1964—) , B VLI R, HFFT 5, 14 S0 (wdshi@ ujs. edu. en) , 325 A FAARPL e TREFST.
FIHER (1984—) , 3B MBI AR 5 N, T W55 4 (gaofangjia@ 163. com) , FEE MG KAEE A K IHIBHFIT.



62

HEREBL O 72741k

54531 &

FEAEANO0 T K 2B TR VT
UNITIN = P/ /AEII LV 8 SI /AN 79 3 LF B - R
FET 25 3t s TR AR A )32 (4 L. S PR K S ry
B a] B 52 (1 i LAY EE 2R 0, 11 BRI B A K
INH B MAR AR R AR T AR R Rk
PR I 4 3 AR 9 e e 11 3R 22 1) B A A 1) (]
BRE X MIBRAAEFE AR T A BUR K i ik
AR T IR N HRAY U B A, AT 5 M H: FH R K R Y
BLPERE. (H FVR IR R B/ i s &R 2%, iF 9 4
o RME, I H i T W K S 7 A FR A 25 ) B
V8, FTRS 7 12 AR U 8 100 B 1) T 8l R e o 18 7 2
R BERR, HJGHRAE 7= b s B BOaR 153 ] S 1k
OIAT R , PRI, PSR A 77 32 R BB B B A
SRR — e

Baskharone %" SR A5 BG4 M J7 15 X 2
PR [a] Bt s O 3l SR i b AT 1 BUE RN, 55
BUA A i T 20 BT A TR A X B . 2RS0T
S S g 4 3 A S T R I U ) B A
XEHBEATR I PERE IR AT I, HOFTEA R R T 1
IR B RE S 0 (1 5 0. B 2 OR T
CFD BRI 33J7 1% , W AN [R]85 8 11 25 ) B 4 2 s
SRVEATYERE 0T , [R) I 23 BT FL A T S B IR SR 1
TR PR S b S U DA A [t U
SRt S EENE 312 AESIVPSE S S A REZ L
S E P TR DN L B T BUR R SR 1L G [ER g A
KT Bt FCAERIT i 1A (1 T s % P RE A4

SCHRH TR KA 2000180 - 22 JE UL A%
SR SRUERANES R AT LB, B 5 A
[7] 1 BRI B AT B B, T4 T 5600 7 AT
SEATRUE TR, 23 A7 AN [ 10 B8] B 0g S v 7K
SRR A S AR T A TR S B B D
KA F AR BRAS A BT P AR 4. b T a H3RRY
T He X A BE 2 e AN K, I S ) )
[k XoF A 300 5 RSS2 WL/ TRIEE, 248 T4
(ETHE AR A 23 1) T 8, AR Uit 5 25 REi 36

1 YERBEEHETELE

1.1 BEs

SCHUIT ) B AL 2 200QU80 - 22, FE Ui &
780 m’/h, BUEHTE R 22 m, FiE i H R 2 850 1/
min, HHEAME R 124 mm, 48 33E 0 B 42K 79 mm,
RAON 2 K, LR 25° B 6 F, itHig

FIER4E B 420 89. 7 mm.

A R) B 2 32 8 2 (R) B A 3 o AR A e 22
1= AT sl , RO B BN R 22 3 5 SR Dy 76 v
KEE Y, AU R 2 3, IF HORIR A A — 2 I 5
P, R FVER IR P R T A R 28 AN 23T i —
AN T ) B 55 YD 25 1 1 B B A I K o
R BN 2 i = AE R MEZE 8l , N CFD %k
X HE A N B I R AT R I 2 B AR I B
HLBLE BN R
1.2 SERS5HERNAE

Bl 1 O EARIIE — 2 i = 4L [, @i Pro/E {4
X HE A B e s [ R H B HER R B
B e B U B = N N TR U N T
S5 SR R DY A Y A 25 0 Ak A . T 1 2 ) Bt K 1A i
[ BRAEL AN, FH AR 2544 1k I A AR MER 43, OF o T 42
1o BRI TR A3 B T A B, R R /S TE AR Y
SR LA

FI1 PO AR = e e 5]
Fig.1 2D and 3D assembly drawing of a two-stage
submersible well pump

FET Fluent B4, BT X003 Ay Jie e
1k 2 ANERIY e o0 o AR G e, )R X
SRERPE KAy 1L TR 2y, AN [R5 X S 2 1) 3 5 5
FURIA TR SR 2575 A bR AR X e e & 73
FH R REA TR . BB AN TRE R R o = 4
AT RS G i 3, AR & — & XU R i i
PR EFA]. e ) — B 3R 2 B SIMPLER
Sk, BT R 1 O ORE R BN, o F R
Rb e F1 BN 225 T ) i, HAHXE R T3 0 05 ) i 3
BN E . B [ BE T D TG T A%, BIVRE I A%




BER,F

M-%¢ O 2R (8] B X H A 7B 7K SR M BE A 21

[6 0 25 Sy 0. 3T BE TR 114 3 7 U 0 2 s o ¥ T B 5
AL P WO ol 10, 56l 2 850 1/min.

2 HETESREERSTILR

ST RE W G IR 5 5 1 ER R] BRI KN
VIES W8 AT =5 ¥l SN SR S
(IR A3 BT 43 B 22, ARYR LA 200Q)80 — 22 JFi Al
AP b H 0.5 mm #EA7IA5:, I SEUE T
HEFT 43T LA

& 2 RJEFE 200QJ80 —22 [IHREBA 0.5 mm Hf
RIGEE RS AL L5 R r Xt Hod n, H P R
RIE, ' H' , PAEHME. i BT E /N T
FEAE/IN TG T 000 0 2 A K, (R B T 5 25
KRG & , H—3, B b i BUa T4
E TR SR, T EREE SN 25 R AL 1)
HUBRIB . 5371, Ji T R0 2% [ [ B 4 i 3 s e 2>
AR B R AECR BT A = i
(B, ST & BUE TR 25 R 5100 25 SR i %t b2 ]
TRUET R A ER A AT T

10
19
17
15
3
0

0 20 40 60 80 100 12

O/(m*h)
B2 a0 B EA AT L (b =0. 50 mm)

Fig.2 Comparison between simulation results and
experimental ones (b =0.50 mm)
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Fig.3 External characteristic curve under designed condition
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Fig.4 Comparison of head and efficiency with
different clearances
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Fig.5 Streamline diagram in clearance of first-stage wear-ring
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Fig.6 Streamline diagram in clearance of second-stage wear-ring
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Fig.7 Static pressure contour diagram in clearance of first-stage wear-ring

200.20

p/kP

-, 143.60
= 87.09

30.55

-26.00 (@) 5=0.20 mm (b) b=0.35 mm (¢) 5=0.50 mm (d) b=0.70 mm (€) b=1.00 mm

K8 o IR BRAL R m

Fig.8 Static pressure contour diagram in clearance of second-stage wear-ring
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