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Vibration Investigation of U Pipe Interacted with Unsteady Fluid

XU Wei-wei, WU Bo, WU Da-zhuan, WANG Le-qin
(Institute of Chemical Machinery, Department of Chemical and Biological Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: Pipe vibration due to transient flow is very common in petrochemical industry, so the transient
response of U pipe with various fluids were studied by the application of Adina-FSI. The simulation results
were validated by comparing them with the results in literature obtained by numerical solution. The results
show that the pipeline vibrates periodically with the periodically changing fluid velocity. The resonance
vibration occurs when fluid frequency is similar to the pipe basic frequency, and at that time the pipe vibration
frequency includes low pipe model frequency and high frequency induced by flow pulsations. The pipe
frequency increases as fluid pulsation frequency increases and it decreases while fluid velocity increases. The
maximum effective stress and vibration amplitude of pipe increase greatly with the increase of fluid velocity.
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