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Vibration characteristic analysis for the pipe system of scroll

compressor and optimization for fixed supporting position

Rong Qingging, Lin Jiangbo, Meng Zhaohua
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[ Abstract]  Vibration of the piping system is one of the common problems of scroll compressors. This article
analyzes the cause of the excessive vibration of the discharge pipe and proposes an improvement plan.
According compressor pipeline vibration test data in the laboratory, mechanical vibration accounts for
the main component of the vibration of the pipeline system. Therefore, this article only considers the
mechanical vibration of the pipeline without considering the influence of its internal gas. The finite
element based Ansys workbench software is used to carry out structural modal analysis and harmonious
response analysis of the piping system. Through modal analysis, the natural frequency and
corresponding vibration mode of the pipeline system are obtained. After comparing with the compressor
operating frequency and the pipeline vibration exceeding position, it is determined that the pipeline
exceeding the standard problem raised by the customer is due to the exhaust pipeline in the second
Resonance occurred at the first natural frequency. Through the harmonic response analysis, the
displacement vibration response results of the exhaust pipe system under the operating conditions of
the compressor are obtained, and the results are very close to the test results. Based on the analysis
results of the original pipeline, this paper proposes an optimization plan to change the fixed support
position and compares the influence of different support positions on the vibration of the pipeline
system. Finally, an optimization plan that has the most significant effect on reducing the displacement
response is selected.
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