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Experimental Research on the Method to Determine the
Centrifugal Pump Cavitation Monitoring Threshold

Su Yongsheng Wang Yongsheng Duan Xiangyang
(College of Naval Architecture and Marine Power, Naval University of Engineering, Wuhan 430033, China)

Abstract

The determining of cavitation monitoring threshold is the key segment of distinguishing pump running
state. A series of tests have been put into effect in a laboratory to simulate the cavitation, the signal of
inlet sound pressure and enclosure vibration were acquired at 1 440 r/min, flow rate at 90, 100, 110,
120 m’/h. The method to determine the cavitation monitoring threshold which based on statistic theory
was posed by making use of reference frequency band energy. The results of cavitation experimental study
showed that the inlet pressure sound and enclosure vibration signal of pump were followed uniformity by
sound pressure rule at the reference frequency band, the energy value first rose then dropped along with
cavity number diminishing; using 30 principle, the energy curve peak lower limit value was firstly
acquired by the experiment, then the value of decreasing 3 ~5 dB was taken as the reference of cavitation
threshold ; the reference frequency band energy peak value of sound pressure first rose then dropped along
with the increase of flow rate, and its cavitation sensitivity is stronger than the vibration signal.
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Fig.1 Test-bed of centrifugal pump
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Fig.3 Sound energy variation of inlet sound pressure
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Fig.4 Energy variation of enclosure vibration signal
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Tab.1 Energy peak value at different signal types and bandwidths
TH/m® +h! {5527 i 9 /kHz Z: 7% Wil fE W {H/ dB 30 FH/dB

. o 6 ~10 127.2 127.3 126. 8 126.2 126.3 125. 4

iR 5~12 128. 4 128.5 128.1 127.5 127. 6 126. 8

%0 8 ~12 131.5 130. 1 130.5 131.4 131.5 129.2

ik A 5~15 132.1 131.5 131.1 132.3 131.9 130.5

. B 6 ~10 125.6 125.7 126.0 125.1 125.8 124.7

RS 5~12 127.1 127.2 127.7 126. 4 127.2 125.9

1o . . 8 ~12 133.1 133.8 133.6 134.5 133.8 132. 4

A 5~15 136. 1 135. 4 135.1 136.2 136. 1 134. 4

. . 6 ~10 126. 4 126. 6 126.7 125.2 126.9 124. 6

iR 5~12 127.5 127.7 127.8 126.2 128.0 125.5

1o . . 8 ~12 133.1 132.2 132.3 133.5 133.1 131.3

# oA 5~15 134.4 134. 4 133.3 134.5 133. 8 132.7

. . 6 ~10 125.7 127.1 126. 1 126.9 126. 4 124.9

RS 5~12 126. 6 127.9 127.0 127.7 127.2 125.9

120 8 ~12 128. 4 129.2 128.2 128.7 128.5 127.6
HEOKFE

5~15 130. 3 130. 6 130. 6 131.0 129.7 129.1

R2 REEESNENZEULRR

Tab.2 Cavitation coefficient of the energy peak value

T4 /m’-h ™! A Tk D L %o 1oz 9 25 £k R
90 0.1330 0.1307 0.1311 0.1317 0.1308
100 0.1110 0.1131 0.1162 0.1102 0.1171
110 0.1038 0.0969 0.0932 0.1006 0.1018
120 0.0972 0.0941 0.0950 0.0951 0.0938
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Tab.3 Reference value of cavitation monitoring threshold

[ B %9 i BS /kHz W {2 % {7/ dB
6~8 122 £1.0
SeiRR 3 8 ~12 124 £1.0
8 ~12 128 £2.0
kK R 5~15 130 £2.0
5 &
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