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Analysis of cavitation characteristics of marine centrifugal
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Abstract ; Cavitation erosion may be inevitable when a marine centrifugal pump is in operation. Thus,
in order to investigate effects of cavitation on the performance of a marine centrifugal pump, the turbu-
lent pressure fluctuation was involved in the Kunz cavitation model to alter the phase transition critical
pressure, i.e. vaporization pressure. A marine centrifugal pump with a specific speed of 132.7 was
chosen as a study model and its cavitation performance was predicted numerically and experimentally at
different flow rates. It was found that both Kunz model and its updated version were able to capture the
critical cavitation condition, and the head curve due to the updated model was in better agreement with

the observed curve. In addition, the vapor volume fraction distribution between two blades and the
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blade loading distribution based on that improved model were analyzed at the design point. The results

show that bubbles were generated on the pressure suction side near the leading edge at first, then a

small amount of bubbles occurred on the blade pressure side with decreasing cavitation number. At

last, the impeller passages were fully blocked by bubbles, leading to a declined performance for the

centrifugal pump. With the decrease of cavitation number, a low pressure zone occurred near the blade

inlet edge firstly, then spread along the blade toward the blade outlet, eventually the low pressure co-

vered the blade pressure and suction sides. The blade loading in the middle streamline of blade 5 ( the

blade near the tongue) was smaller than that in blade 2 (the blade is axisymmetric with blade 5). With

the decrease of cavitation number, the pressure on the blade surfaces was reduced, and there was a ze-

ro pressure at the inlet of blade 2, this is mainly caused by cavitation aggravation.
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Fig.2 Grid in computational domains

2 HERBESHILE

2.1 Z{LERI
R T FE S 75 BE i Ui s 3 Ik St A B0 Y

S, 7E Kunz 25 (bR (4 35k 1 303 0 bk sh 5|

A B AR R ) e 208 20k

_ Caap, (1 —a, ) max(p, =p,0)

R 1
e (0.5p,0% )1, > (D
C 1- 2
RC — prodpvavt( av) , (2)
Pun =0. 3%k, (3)
pv:<psal +pturb)/2! (4)

K ep, ATARIEST 50, 0 HBIRER S K 00 S0 AH
W UL O A R 5o, MAFRER R R 2., =L/
Uy o LR S s p, M ; o, Py i

FEJIWKS 3 p IR A % BE s k R S BE s po, A B
FEALE S ;C, =9.2 % 10° ,Cha =3.0 % 10*.
2.2 HEEFRE

N IR AR BN 1 2584 ANSYS CFX 14.5 42
R A H AR X )y B TR i, SR RNG k - &
it AR A A 2 B I R 2 R R A S
AR Ay 0 11 R o 9 o T (R AR R TG
IR ST REAL SR FH Scalable BE[fi sREL, i 1125
HARFRIT B0 R O, AR R B0 1. 48 5 i
FeZ ) AR A A 3 2 1 Frozen Rotor 38 AL 1] 5
B FE N BB 2 b B 7= AR A 2 T R I A 1 g 8K
W, 2% S E N 0.

R T TS A 0 B AL,
UL S5, 0 i R ¢ R R AL
o, W o, B

Q

= , 5
¢ wD,b,u, (5)
H
= 6
i 228 (6)
pin _pv
= 7
770.5p, (7

B, Sy R R s H O R e R
HEITIGAE 5y, 2L .

3 ZTUMEREH & RIRIEINIE

T BRI 0 TR M, X% O A AT
A, I AEVT IR KA [ GOR T M R G TR
ARBEFE LR IEREAS & AT,

3 AN )L AR R BB T 4 R A
ZERXSEE. I 3 W LA AEA R R R R,
AR/, 2 A2 A B AR BE B 1) 47 2 &
B #e; 18— 25 AL B N, 23 A0 20
INFBA SR R BN AL, X AE 3 A R A
AR R B Bl S A A e/ 2 i FEL, 3
PR BB AE L, 3 AN TR AR BT SEAS AT AE I i
AR i HL 5 56 (L ) A2 G S SR AR — B Bl
AR HE— 2 W, R R T AL, BUE T
PRA R IR ) O 22 K T/ i o0, X
SRFE TN E S R 2 55 5 Kunz YA
B, 3 iR AR BT et Kunz B89 3H545 21 50
I SEE A (. 3 U5 D e it 3L 3 Jk 3l ) s i 5
AF| Kunz 25 ALBERI o B IE TR TT, BOINAT &
B LA I 2 AL 3.

(383|000



HEREHUOR TF2 41k

o5 35 &

0.961
0.90
.
0.84 RPN 53
—Kunz##
078 — Bk S K unz i 4
7
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
o
(a) p=0.090
0.93r
0.87F
3.0.81
ke
0.75¢ — Kunz# R
— kA K unz i
0.69
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
®) ¢20.112
0.871
0.81r
=N
0.75¢ e
—Kunz##
— B K unz A
0.69 . . . . ,
0.06 008 0.10 0.12 0.14  0.16
© 920135

B3 Boaasfetnehs
Fig.3 Cavitation head curves of centrifugal pump
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Tab.1 Comparision between critical cavitation values with
different model and measured values
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