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Investigation on Field Method Using Strain Measurement on Pipe Surface

to Measure Pressure Pulsation in Piping Systems
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Abstract Accurate evaluation of the occurrence location and amplitude of pressure

pulsations in piping systems can lead to efficient plant maintenance by preventing fatigue failure of
piping and components because the pulsations can be one of the main causes of vibration fatigue
and acoustic noise in piping. A non-destructive field method to measure pressure pulsations easily
and directly was proposed to replace conventional methods such as prediction using numerical
simulations and estimation using locally installed pressure gauges. The proposed method was
validated experimentally by measuring pulsating flow in a mock-up piping system. As a result, it
was demonstrated that the method to combine strain measurement on the outer surface of pipe
with the formula for thick-walled cylinders could measure amplitudes and behavior of the
pressure pulsations with a practical accuracy. Factors affecting the measurement accuracy of the
proposed method were also discussed. Furthermore, the applicability of the formula for
thin-walled cylinders was examined for variously shaped pipes.

Keywords Pressure pulsation, Field measurement, Non-destructive measurement, Strain measure-
ment, Formula of thick-walled cylinder, Formula of thin-walled cylinder, Experimental
validation, Piping vibration, Vibration fatigue, Acoustic resonance
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