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Finite Element Analysis and Optimization Design for
Air Conditioner Pipeline Systems

SHAN Guo-wei', MU Ping-an', XU Jian-feng’

( 1. College of Optoelectronic Information and Computer Engineering,
Shanghai University of Science and Technology, Shanghai 200093, China;
2. Shanghai Industrial Automation Instrument Research Institute, Shanghai 200233, China )

Abstract : The large vibration problem of a designed air- conditioner pipeline system is studied. The Hyper Mesh
software is applied to divide the designed air-conditioner pipeline model into a refined hexahedral mesh. Then, the model is
imported into Ansys to carry out modal analysis, and the natural frequencies and modals of the first 10 orders are calculated.
It is found that the first order natural frequency is near the operating frequency. Based on the analysis of the corresponding
vibration mode, an improvement scheme is put forward for the pipeline system so that the first natural frequency of the air
conditioning pipeline system can keep far away from the operating frequency to avoid the resonance. Finally, the experiment
is carried out for the improved structure, and it is found that the amplitude of the vibration of the improved structure is
reduced by 90 %. The practice shows that the application of Ansys and the finite element technology can effectively improve
the efficiency and accuracy in vibration reduction of air conditioners.

Key words : vibration and wave; air-conditioner pipeline; modal analysis; natural frequency; vibration reduction; Ansys
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