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Quantitative Analysis Method for Acoustic Emission Signal Entropy

of Fluid Flow in Different Pipeline Components
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Abstract;: To address the problem that the noise generated by the fluid flowing through different pipe-
line components would cause the accuracy of online monitoring of pipeline damage to decrease, two
entropy quantitative analysis methods, wavelet energy entropy and time-frequency entropy were intro-
duced. The entropy value of the acoustic signal of fluid flow was calculated to quantify the flow state

of different pipeline components during the flow process, so as to determine whether the damage had
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occurred and the pipeline component where the damage was located. On this basis, pipeline flow a-
coustic emission test experiment was designed., and the acoustic emission signals of five types of pipe-
line components were collected under different pressure: straight pipe, elbow inlet, elbow outlet, tee
and reducer head, and the collected acoustic emission signals are analyzed and calculated by the meth-
od of time-frequency entropy and wavelet energy entropy one by one. The test results show that the
time-frequency entropy and wavelet energy entropy can distinguish the flow state differences of differ-
ent pipeline components, and the time-frequency entropy has a high quantification accuracy for the
flow state when the pressure of the same pipeline component changes.

Key words: pipeline components; acoustic emission detection; time-frequency entropy; wavelet energy

entropy
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Table 2 Tee and reducer signal entropy values at different pressures
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Table 3 Signal entropy values at different piping components at 0.6 MPa pressure
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