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Research on Vibration Attenuation of Ship Centrifugal Pump
Based on Numerical Simulation

DU Zhe—hua
(Wuhan Second Ship Design and Research Institute, Wuhan 430064, China)

Abstract: Centrifugal pump vibration of a ship has great influence on ship operation. The possible causes of too strong
vibration were put forward through analysis of tested vibration data and base on engineering practice. Improvement design was
carried out on the pump using modern design method based on numerical analysis. Numerical simulation of the improvement design
showed that the improved pump can run safely and steadily; liquid flow in the pump is relatively even; the running state under
working condition is good. The waterpower performance of the prototype can meet the requirement of specification and the
vibration is greatly reduced.

Key words: centrifugal pump; vibration attenuation; ship; numerical simulation

AR A RGP RO . B KRR, A0 B R AR PR A T 55 38 LB R
AR, A T RE AR Z N RSN Feeht . 7 H a4 i i B AN & 1 1 S 222 A Jle e
&R AR IEF RSN, 51 A S RO REMEE IR BEVERIEORTT MO AR RE AL 2 T IR
gy, BEMEUR AR AR Sl A S SR BB TR EOR il iR R PR B M MR S o
A EERRE o BEA 3 AT 0 0 W 7 T A 2 0L VA 1) SCHP IR TERT R BB T B2 IR AT A

FSEHA: 2011-12-31
YEZ BT ALE5E£(1980—), 58 iU A BEBHFRAE , MEBRBRRAZ AR LE.



9% 3 AN

A BT RUE AT 1 B R O BRI 5 - 119 -

PRSI, 25 T RS RN rl BE A0 R R A T
T 50T, 8% )5 18 FH SolidWorks 1 Fluent #8044 % 2 ik 7
T TEAEAIL AT , B il i REATL I LABRIE o

1 #Eik

N TR AT RERRARIZ R AR BIK P, WFFE X 540
TR . 2% B AR SR SO AL 5
or A RIS B SRR LR AL S L AR
LR, JP A P B B B A i A, AN AN 1 7R

—= i

i

BT SO HTES O AR SR S ME

Fig. 1 Overall diagram of a marine pump
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Fig. 2 Diagram of vibration line—spectrum
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Fig. 3 Vibration spectrum of 1/3 frequency multiplication
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Fig. 4 Numerical simulation steps
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Fig. 8 First order modal analysis diagram
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Fig. 9 Three—dimensional model diagram of whole flow channel
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Fig. 11 Total pressure distribution diagram of flow field
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Fig. 13 Velocity vector diagram of flow field
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Fig. 14 Speed contour diagram of centrifugal pump impeller
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Fig. 15 Total pressure contours diagram of centrifugal pump
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Table 2 Force calculation results of pump body
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Table 3 Impeller torque calculation results
N-m
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Fig. 16 Outline map of ship centrifugal pump
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Fig. 17 Performance curve of ship centrifugal pump
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Fig. 18 Diagram of vibration line—spectrum
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Fig. 19 Vibration spectrum of 1/3 frequency multiplication
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