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Abstract: Based on the bionic thinking, the bionic transformation of the centrifugal pump blade outlet
was simulated, combined with CFD and noise calculation, the flow field and acoustic field information
under the design condition were compared and analyzed, and the noise reduction effect after structure
modification was verified by using numerical simulation method. The calculation results show that the
bionic blades can effectively reduce the turbulence pulsation intensity in the flow channel of the sublin-
gual , volute outlet and impeller, reduce the vortex structure scale in the flow field, and control the distri-
bution of the vortex structure in the flow field, which reduces the noise source strength in the centrifugal
pump and realizes the purpose of noise reduction. The pressure pulse characteristic frequencies of the
prototype and bionic blade model are both the frequency of the blade and its low order frequencies, and
the pressure pulsation of the bionic blade model in each monitoring position is significantly lower than the
original model ; the noise source intensity is decreased at each monitoring points by the bionic blade, the
noise reduction effect in outlet triple tube is the best, the total sound pressure level decreases by 3.62 dB

with the noise reduction rate of 3.20% ; the total sound pressure level of the sublingual decreases by
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1. 15 dB with the noise reduction rate of 0.67% , and the overall noise reduction rate is in the range of

0.67% 1o 3.20% , achieving the purpose of noise reduction.

Key words: centrifugal pump, bionic blade, noise reduction optimization design, analysis of noise

source inducement
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Fig. 1 Computational domain and blade outlet shape
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Tab. 1 Main design parameters of centrifugal pump
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point of two models
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Py 174.33 172. 85 1.47 0.84
P, 172. 69 171.28 1.41 0.81
Peg 172.15 171.01 1.15 0.67
Pk 112.91 109.29 3.62 3.20
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