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Simulation and Experimental
Verification of Rotary Compressor

in Rubber Pads Boundary
Bor-Tsuen Wang !, Bo-Jun Zhang?
Hsiu-Wei Liang 2, Gu-Hua Lin 2

1Department of Mechanical Engineering, National
Pingtung University of Science and Technology
2 Rechi Precision Co., LTD

Abstract

The rotary compressor in the air conditioner is placed
on the rubber pads and connected to the inlet and outlet
pipe lines. This work aims to study the simulation
techniques for the rotary compressor rest on the rubber
pads only to examine the compressor’s vibration
characteristics. Experimental modal analysis (EMA) on
the compressor at pad boundary is first conducted to
obtain structural modal parameters. The compressor’s
finite element (FE) model is also constructed. In particular,
the pad boundary is simulated by flexible support joint that
consists of translational and rotational stiffness effects in
three directions, respectively. Through theoretical modal
analysis (TMA), the numerically obtained modal
parameters can be compared to those from EMA. The FE
model can then be calibrated base on the experimentally
obtained modal data. Results show the compressor model
as well as the pad simulation can properly reveal the
practical structural vibration characteristics. To expedite
the analysis efficiency, we aim to simply the compressor
model such that the simplified compressor model can be
equivalent to the full one. Not only the solution time can
be reduced, but also the solution accuracy in term of
modal parameters must be equivalent to each other for
both the simplified and full models. The simplified
modeling technique accounts for the equivalent mass
effect adjustment while some of the complex geometry
bodies are neglected or simplified. Results show the
simplified compressor model is good enough to predict
and characterize the practical compressor’s vibration
modes. The developed simplified compressor model can
be adopted for advanced analysis need, such as linking to
the pipe lines and other components in the air conditioner
for system level analysis.
Keywords: compressor, rubber pad, flexible support,
simplified analytical model, vibration response.
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