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Abstract: To solve the key problem that trimming rear shroud of impeller balanced axial force could
reduce the pump head and efficiency, a method to balance axial force by compensating rear shroud of
impeller cut was proposed. On the same impeller, systematic measurements of the pump performance, tip
clearance pressure, liquid pressure distribution in front and rear pump cavity and liquid pressure in
balanced cavity were carried out with the research scheme of trimming rear shroud of impeller and
compensating rear shroud of impeller. The experiment results showed that at the designed speed and flow
rate, the relative trimming rates of rear shroud of impeller were 3.81%, 7.62% and 11.43%, respectively,
the pump head was 3.52%, 6.41%, 9.93% lower than that of the prototype impeller, the efficiency was
2.97%, 4.59% and 6.18% lower than that of the prototype impeller, and the axial force was 8.02%, 20.57%
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and 22.3% lower than that of the prototype impeller. After compensating rear shroud of impeller trimming,

the maximum drop of pump head was 4.18%, the maximum drop of efficiency was 2.7%, and the

maximum drop of axial force was 83.1%. Compared with cutting rear shroud of impeller, compensating

rear shroud of impeller trimming can increase the pressure of the front pump cavity and reduce the

pressure of the rear pump cavity.

Keywords: centrifugal pump; axial force; impeller shroud; trimming; compensation
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Table 1 Performance parameters and main geometric

parameters of IS80-50-315 centrifugal pump
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Fig. 2 Pump cavity and tip clearance pressure test device

B2 b, fER AR IR T 7 AN SL, FH
HEHT S R 7, WAL O BT AR AR 4 5 49,
76. 94, 116, 134, 149, 155 mm. R FIFiR T 8
AN AL, FH 0 A S 2R R T, e L o B

FE A2 53 0 49, 76, 94, 105, 116, 134, 149,
155 mm, P-4 s I R L5 2Rl b 2 2 B (R
ST R B J5 5 B 3R 1 1 FMEER D ask 28 i 4 1Y
Jr QA A 36 L, AMEEER L L 5 2 S5
R L o 156, LN o i T (R Bt 19 . 7 o AR SC
K TRl — B Ry el 16 AN S B9 R Sy, £ 1T
THT AN 3 s AR R HE, RS RE A RS R
0.4 ZL 0K %% e 1 2 FIORS B 0.5 9 i 258 =0
A A, R 7 R AL 28 X 7 A% s (K 46
S IR . R R R CH: T R R 16 S
FEFLE B2 R RERGE o R 7 0 ) B AN B

0.63%.
2 3 4 5

55 1 W9
W 2 M 10
3 A S 11
IR 4 3 W 12
RSSO — 3, 13
MAE 6 T M 14
P 73 515
5, S X NS 16
1 I 55 2 PR IRRAS, 3 AR 4 HEAU; 5 TR 3.

Fig. 3 Pressure stabilizing device

1.2 REAHAR

N T AR e A R Y T R,
R —AHie B . % 1S EH RS 5k
HZ A R AN U E L, B T 3 A AR S S AR
PIEI D5 %, HE—. = =Rt 48 )5 25
EEADIT I 12, 24, 36 mm, HH %) E] R4k
1 3.81%. 7.62%. 11.43%. & 4 Hp JE Rt 45 5
PIE IRty

LTI T T AR K 315 mm B9 1S40 3
AFMEIR, JFA AR TG b, TR T A&l 5 e ik
ik

MIAREE R b, nTIRE RIS . fME
1AMERR 2 AMEIR 3 I TR L =
TR L 8 I T A D) R AT AMEE . 3 AR
542 )5 w5 R SR R4 [ T B 1 mm, T
FHRXF R 2y 23 511 R 3.17%. 6.98%. 10.79%, 3
FMEIR 5 I TR B TR EIBR Y R 1.3 mm,



513

TR A T AM ) 3k A O SR Bl 1) g 209

ATE

K4 mEescEl
Fig. 4 Physical photos of impeller

7

({*

Bls ARSI
Fig. 5 Physical photo of integral pump cover

HARIKEG J5 502, o st B P e I X Y (] ik
N2 T 2 M R A T ) T g5 e B R D
At A A, I EOR I T M5 s s A e, AR
JE AR b, TP ORI MR 5 AN i Ak
REIN A . I T2 ) B s 7 i 25 O AP 488 5 s )
0 I 5 ok — IR T AR, R VAL 36, 4
it A% e s AR DD B AR, A AR
[ ASEE

2 REERKRSW

21 REBHBERRIN

RO EIM 48 )5 ST A48 S AR DI
B 5 1 R A I S Tl 1] g, R A LU SR 4 AR
IR R, AR EE AR . R,
TEIEL 6 rha thy T AN IR) U0 15 a2 7 SR i
0.80,,. 1.00,, Fil 1.20,, B ZE 47 F2 MR 1 i 50 45

o ME 6 m LLE W, 76 i & 4 5 8 0.80,,.
1.00,, F1 1.20, 510 T, B & o8 K, 1) 1 2
R B2 AR, B BT R, T H0
(ST IR sty e RS RN e sy SRk =)
FE Tk RE A0 R R B, LA DR TR AR A g R RO Ry
W T T RO E T, ARYIE T R E R
SRCEMAX AR, TR~ T SR
B L BIFRAR T 3.52%. 6.41%. 9.93%, 5LF 4>
FFEAR T 2.97%. 4.59%. 6.18%; Mixt Ir&—. —..
SRR, R R N REART 2.89%. 3.21%.
4.18%, BRI T 2.7%. 1.69%. 1.52%. A
MEF Y, AR T S5 AR D) # AT DU S A i AR
ARG B — e B A

36 —m JFERING

- HE— -0 HE—Mz
Ll TR - FRIME
—— TR e FEEIME
F 32t
il
N3t
28 1
26 . . . . )
075 085  0.95 1.05 1.15 1.25
0/0,,
(a) AR
49
—— JR A5
6l * FHE— -0 WM
A FREZ N FRAME
—— FE= e FE=M2
o Bt
TES 40 +
371
34 . . ) . )
075 085  0.95 1.05 1.15 1.25
0/0,,
(b) 3 FIR I

Ko PEREmEsHR
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Table 2 Reduction value of rear seal ring clearance inlet

pressure and balance cavity pressure
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