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Effects of impeller geometry parameters on fracture
cavitation performance of centrifugal pump
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Abstract; To improve the cavitation performance and study the cavitation fracture mechanism of the
centrifugal pump, the numerical simulation of cavitation performance in a specific speed 134 centrifu-
gal pump was carried out by changing the impeller inlet diameter, the blade inlet angle and the impel-
ler outlet width. Then the cavitation performance was predicted according to the simulation results, and

the bubble distribution in the impeller passage was analyzed under different net positive suction heads.
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Simulation results show that with the decreasing of the inlet pressure, the cavitation bubble first occurs

at the blade inlet of the suction side, then it diffuses to the impeller outlet with the rotating of the im-

peller at the same time, and the bubbles flow to the pressure side when the flow area becomes bigger.

The main reason why the bubble in the impeller passage is asymmetric is that the pressure on the sur-

face of the impeller is asymmetric because of the static coupling between impeller and volute. Com-

pared to the impeller inlet parameters, the change of the impeller outlet width affects the cavitation per-

formance less. The bending of the blade becomes smaller when the inlet angles become bigger, the

flow areas in the blade inlet increase, the cavitation performance is improved and the value of the

NPSH decreases under the same inlet pressure. There exists an optimum value for the change of the

impeller inlet diameter and the blade inlet angle, which is important to the improvement of the centrifu-

gal pump’s efficiency and the cavitation performance.

Key words: centrifugal pump ;cavitation performance ;inlet angle ;impeller inlet diameter;

impeller outlet width

BDEESVZ MR T I BRI T T B4
AT, B I 27 10 BR B4R M % 1 SRR W 3t
N AR 0 b A1 U S R 7 N
ILFEOK IR T B, 2465 7K J7 38 3k i 2 ph il
IR, P s A M A A I DL R s AR Y AR
S BT HLEE AR FR B0 KT 0 22, [ P A2
FXp 2B IE o G BR AR . H AT, E N B
MRS FECE AL 2 J5 T %K JI LRI 25 k3t A T T
FARBIFET T WD A i K e HL A R
AR BT T BB, B 45 R SRR AL
Z AR T T LSS B (1 B G AR — B H il
I3 P58 A2 28 AU BRI 1 3 WK A AR O R P4 A
SR TR HEAT AR, B TR T A 23 AL M R
F5hR. X2 B Fluent B4, % 850 R it T
T B ZSAL AT T BRI, 155 T 28 (L B A
FORRASRRAE. 55 2 3 1 R o A A A B P 23
LTI TGO, 53 BT T 4 28 AR 25T -4 v il
DRI 019 258 Y PR FEUA3 A R o (] 3 28 194 8 70
M. ESN AL 22 A I S AL AT TR
WgE 2 MEDVITZ 2510 37 FHZ 41 CFD J7 35 55
B 23 ALV B HEAT BB, 9 B T 2 A
fit. DULAR %' % 38 70 3 1 19 25 AL sh AT 7 %%
(ERHLL, RS IR 5 PIV RIS 45 A — 30 EFH/AL
a7 SR CRD BB RN 350 M58 R A 250G
B — 17 i R BE R 14 D DR HE AT TR ST 200,
ST T B0 2 T 2 2 A T 000 B P 38 9 3 1 9
T L.

B a8 PR3 233 A 3l ) (A 10 T2 B4
HFEXT e T A A AT AT, ST AN-
SYS CFX #pxh iSRRI O B4R I F 3k 1225
AR Y ] SERE A TR, AR R A0 45 S5 1

MRS S A PERERY T 2B RN R T 07 45 T
TR 2 A A T MR E N AR B, BF5E
5SS B2 ) 23 A PERE Y2 IR

1 HE&E

1.1 EFHARE

{8 58 2 (1) 25 Ah A5 7R RN TR 45 00 R A A 0 A8
RUBEHL RS Lo 2 BB 9 23 AL It Sl T, 3 224 5 F2 Fl 3l
TN

1) EStE

A T
%+v-@w=m (1)

S o S92 AR K SRR AR TR U 1A o A
JE s v IR T T E % B

A
LN+ 7 () =R -R. ()

A f S WA R 41455 R, K Z8 S0 A B
FiR, AKRFEA MG R A Q) PIRAEE p A
2T A Sy f R RN

L:L+Lj, (3)

p P P
K p, R 2 A IR 1 5T % 5 o0 A K T AH TR
A B Jo

2) ghE i
a<a:> Ve (p’) ==V p

%V . [(,u,+;,ct)v cv] +
Vo [(utp) V- v] +pg, (4)




MR JLEISHEN B O RIR =L MERN TN

X HEETT s 00 T RVE R B w, T i FG
1.2 HEERE ML
FHARERL i e 20RO 2, ik A o s K,
HIEHERES O TR 0 =100 m*/h, %8 H =32 m,
B n =2 960 r/min, HLEEH n, =134 it 4z =6,
RO ERE D, =95 mm O HAE D, =84 mm. %%
AR — A 48K A, — A 1R R 7S K A
Rtk M SEA BOoK A 4 B8 23 2R SR Ll A% &)
33 ICEM R 47 WIA% R 73, 2% 1B B HE S5 1 AL R A%
Xof 2 [) 5 2 JUART 300 5 3 1 P 5, PR Ot 0 5 AR P 1Y)
8 SRR D T A =1 35 ) s o s 5 G Al X4l 0 SR 1
SEFALIAE , R B 72 HE 01 B 5 48 | 48 5 0 5 DL
Fdie 5 3 B ) A8 45 Ak AT A L %) 2 A 3
TXRERE AT DADRIE i 5 it W A%, SCRRAIR T £5 (i A 40 it
[B). 2 T ORAE R g 0 B0 B335 i A 14 EL 9/ 1
BRI G T 2 MR TR TSN S
W H CR.
30.30
30.20

g
= 30.10

30.00 — A IRTC ARSI
— i f s
29,

.90 . . . . . , ,
80 90 100 110 120 130 140 150
N/10*

SRR NEIE S T
Fig. 1 Pump head under different grid numbers

P L T AT, it 4 % e 1 ) 4 28 AR XG4 7R 1Y)
SN K. 25 & S F s (], R b 326 488 ot 8 0 s 52
NARLEFAE S Y 7 2. RS R B FEAH SRR
T 1% , P o ff o 6 1 I 250k 338 400, i
FEI MRS ECR 402 360, #F | H 1 ZE K BE 1Y A% 204y
B2 205 368 Fl 193 872. 223 i b B | o) % 5% /1N £
JEAE 18° LA b, (A% I ik 5] 0. 4 DL L. — k45 #4 Al
DA% Jal 43 an L 2 IR

B2 =4 B R A% &Il 2y

Fig.2 Three-dimensional design and meshing
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Fig.3 Cavitation characteristics prediction curves at
different inlet angles
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Tab.1 Performance parameters of three different
inlet angles

o/ (°) H/m n/ % NPSHp/m
10 31.42 88.99 1.214
20 30. 32 88. 06 0.923
30 28.17 85.95 1.571
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Fig.4 Vapour distribution in impeller of three inlet angles
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Tab.2 Performance parameters at three inlet diameters

D/mm H/m /% NPSHp/m
106 30.43 88.92 1.50
114 29.82 87.67 1.06
122 29.33 85.44 0.88
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Tab.3 Performance parameters of different outlet widths

Dy/mm H/m /% NPSHp/m
14 25.02 86. 07 1.25
18 29.76 87. 65 1.04
22 32.28 87. 68 1.15
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Fig.7 Cavitation characteristics prediction curves of
different outlet widths
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