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Simulation research on leak source characteristics and propagation mechanism
for natural gas pipeline
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Abstract;: The detectability of acoustic methods for pipeline leakage is jointly determined by the characteristics ol acoustic
sources and the propagation mechanism ol acoustic signals. The acoustic energy caused by pipeline leakage and the attenuation
of its propagation along the pipclim? are rt.-:-:p(?(.‘liv(.’ly related to the size of leakage hole and the operation pressure and length of
pipeline. The aero-acoustic noise generated by pipeline leakage is simulated by using Méhring acoustic analogy, and an aero-a-
coustic simulation model [or gas pipeline leakage associated with different pressures and leak-hole sizes are established. The
characteristics of acoustic source in pipeline leakage are obtained. and the accuracy of the proposed simulation models is valida-
ted with experimental data collected with the pipeline leakage simulation platform. The aero-acoustic simulation model is then
used to establish a two-dimensional propagation model for acoustic waves in pipeline. and the simulated data are compared with
field data for validation. The results show that acoustic waves of ultralow frequency (<25 Hz) can propagate in pipeline for a

long distance and are capturable by acoustic sensor. The acoustic methods have a great application prospect in gas pipeline leak
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Fig.3 Gas pipeline leakage acoustic field simulation model
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