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Vibration analysis on a pipe system of pumps based on
fluid-structure interaction

Bao Jiahan', Pan Ziwei', Xu Peimin', Qi Xiaoli'?
(1. School of Mechanical Engineering, Anhui University of Technology, Ma’anshan, Anhui 243002, China; 2. School of Sciences, Nanjing
University of Sci and Technology, Nanjing, Jiangsu 210094, China)

Abstract; A pipe system of pump set and three dimensional pipes were investigated in the modal and
harmonic response using FEM to find its vibration source and reason. The fluid-structure interaction
model is built, of which shell elements was applied to the pipe, fluid elements was for the fluid and
flexible support boundary conditions were considered, and solved iteratively. The results show that
natural frequencies of the system are located nearby 48. 3 Hz, which is of two times of the rotating
frequency, and at which the displacement responses at tested points are larger. At the frequency of 50
Hz, the maximum displacement response is of 13. 96 mm at the outlet pipe of No. 3 pump. They are
consistent with the data tested by LMS dynamical test system. Obviously, the heavy vibration of the pipe
system is a resonance caused by the periodical change in pressure and flow rate from the pump.
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Fig.1 Finite element model of a pipe system of pumps
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Fig.2 Measuring points arrangement of No.3 pump
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Fig.3 Vertical displacement response of No.7
measuring point
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Fig.4 Vertical displacement response of No. 8 measuring point
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Fig.5 Vertical displacement response of No.5
measuring point
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Fig.6 Vertical displacement response of No. 1
measuring point
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Fig.7 Displacement response along x axis of No. 6
measuring point
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Fig.8 Displacement response along x axis of
No.4 measuring point
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Fig.9 Auto-spectral of No.7 and No.8 measuring points
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