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Abstract

The rotary compressor is a key component in air
conditioner. The suction and outlet pipes connected to the
compressor are of great concern in noise and vibration.
The simulation of compressor and pipe system to examine
vibration modes is desired. The full model for compressor
and pipe system may demand large resources in numerical
analysis. This work employs the component mode
synthesis (CMS) method to investigate the feasibility in
using the CMS simplified pipe model for the design
modification of pipe system to expedite the design process.
The full model is first built and solved for modal
parameters. The CMS boundary model of compressor-only
is then obtained and incorporated into the pipe-only model
as the CMS boundary. The simplified CMS pipe model is
solved to obtain the pipe’s modal parameters that are
compared to those from the full model and shown
reasonable agreement. The advantage of CMS method for
obtaining modal solution of the simplified CMS pipe
model is much faster than that of the full model. Therefore,
the modified pipe layout with the same compressor CMS
boundary model can be examined to obtain the pipe
system modal properties so as to avoid resonance
excitation for compressor and pipe system in operation.
The full model of compressor with the new modified pipe
is also performed modal analysis to get modal parameters.
Both the simplified CMS pipe model and the full model
result in the same modal characteristics. This work applies
the CMS method to vibration analysis of compressor and
pipe system and shows the feasibility in terms of the
equivalent modal parameters between the full model and
the simplified CMS model. The approach can be adopted
for pipe system analysis in considering the boundary effect
with the connection to compressor. The solution of
simplified CMS model is much more efficient and suitable
for iterative design process of such the pipe system as well
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as for other complex structure systems.
Keywords: compressor, pipe system, component mode
synthesis (CMS), vibration modes.
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