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Simulation and Experimental
Investigation on Valve and Protection
Leaves Assembly for Noise
Evaluation of Rotary Compressor
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Hsieh-Chang Hung?

"National Pingtung University of Science and
Technology Department of Mechanical
Engineering
2Rechi Precision Co., LTD

Abstract

A rotary compressor is known for high noise
contribution in the frequency ranges between 800Hz to
1200Hz. The valve and protection leaves assembly in
the pump case is functioned to release the high pressure
refrigerant during the compressing process through the
valve leaf. The valve leaf in contacting the protection
leaf involved the open-and-close motion is of concern
for its contribution to noise emission during the
compressor operation. This work develops the diagnosis
procedure to clarify the possible cause of noise and
vibration due to the valve and protection leaves
assembly. The experimental approach is designed to
measure the sound pressure response by using a small
hammer applied normally onto the protection leaf. The
sound pressure auto spectrum due to the roving impact
along the protection leaf can be obtained, and so forth
the operational deflection shape (ODS) of the protection
leaf in resonances can be visualized. The finite element
(FE) model for the leaves assembly consisting of
contact pair elements is also constructed and performed
theoretical modal analysis (TMA) to get modal
parameters. The sound spectra for three different sets of
leaves assemblies are measured and revealed similar
characteristics, in which the structural resonances can be
identified as well as their ODSs. Simulation results
show theoretical natural frequencies and their mode
shapes are comparable with those ODS. This indicates
the FE model is reasonable and can be used for
diagnosis purpose. According to the investigation on
examining the measured sound spectra and theoretical
vibration mode shapes, the valve and protection leaves
assembly may not be the cause for the critical bands in
the compressor noise. The find out is important, and the
investigation procedure is useful for other interested
components as well.

Keywords : Rotary Compressor, finite element
model, Leaves Assembly, Noise Diagnosis



