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ABSTRACT

The rotary compressor is rested on the rubber pads and
connected to pipe lines in the air conditioner. This work
aims to investigate the effect of different types of rubber
pads on vibration characteristics of compressor that is
connected to the same pipe lines. First, the compressor
with the rubber pad boundary only is considered to
perform experimental modal analysis (EMA) to obtain
structural modal parameters. The finite element (FE)
model of compressor has been verified in free boundary in
advance, and the pad boundary simulation by joint
stiffness matrix method is also constructed to obtain the
theoretical modal parameters. Through model verification
procedure, the pad effect for the stiffness matrix can be
determined such that the FE model of compressor in pad
boundary is equivalent to the real structure. For practical
application, we need to know the vibration modes of
compressor with the pad and pipe lines connections for
realizing the overall vibration response of the compressor.
With the knowledge of pad boundary simulation for two
different rubber pads, this work performs theoretical
modal analysis (TMA) on the compressor FE models,
considering two types of rubber pads and the same pipe
lines. Results show there are basically two types of
vibration modes, i.e. the rigid modes of compressor in low
frequencies and the flexible body modes in high
frequencies. The pad stiffness significantly affects the
lower frequency modes, while the higher frequency
flexible body modes of compressor are not much different
in term of natural frequencies and mode shapes. This work
calibrates the simulation techniques of rubber pads in
conjunction with the compressor. The system model of
compressor rested on the rubber pads and connection to
pipe lines can then be reasonably constructed to predict the
system response. The modeling and analysis of
compressor in air conditioner system are established and
useful for future applications, such as response prediction
and design modification.

Keywords: rubber pad, experimental modal analysis
(EMA), theoretical modal analysis (TMA), vibration
modes.
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