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Leakage noise and its propagation in water pipeline

LU Wei, WEN Yu-mei
(Department of Optoelectronic Engineering, Chongging University, Chongging 400030, China)

Abstract: Leaks in water supply pipelines cause waste of precious resources and endanger the environ-
ment. Correlator pinpoints leaks depending on the noise from the leaks. The leakage noise meets Gaussian
distribution. The fluid-filled pipe is considerably complicated due to fluidstructure interaction. The radial pipe
wall vibration is excited by internal water pressure pulsations arising from water-borne sound. The pipeline
system is supposed to be a finite impulse response (FIR) system. Adaptive system identification technique
employing least-mean-square (LMS) algorithm is applied to modelling the pipeline and analyzing the prop-
agation characteristics of leak noise. Signal dispersion is observed corresponding to the significant asymm-
etry displayed by the impulse response of the pipeline. Basing on cross-power spectrum phase, the frequ-
ency band of leak signal is obtained. The filtered signals are used in the estimation of time delay. It is
indicated that the method improves confidence of locating leak.

Key words: leakage location; time delay estimation; vibration; fluid-structure interaction; adaptive system

identification; cross-power spectrum
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Table 1 Comparison of detection

m im ms m m
1 1400 227 0056 795 203 24 1.7
0353 748 232 05 04
2 450 5.0 0.065 28.6 57 07 16
0.157  29.4 53 03 07
3 3630 648 0143 1867 720 72 20
0.324 1888 708 6.0 17
4 650 25 0.121 555 21 04 06
0.239 545 27 02 03
5 1100 115 0135 857 103 12 11
0361 850 106 09 0.8
, 100mm,
1250m/s; 23 200mm,
1173m/s; 4 400mm,
1095m/s; 5 700mm,
1044m/s ,
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