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Abstract

In air conditioner, the rotary compressor is connected
to pipe lines and rested on three rubber pads. The boundary
effects of compressor include the rubber pads and pipe lines.
This work aims to establish the simulation techniques and
experimental verification of finite element (FE) model of
the compressor with both the pad boundary and pipeline
boundary. The compressor FE model containing all
components’ geometry and material properties are built by 8
node brick elements. Those interfaces between components
are specified with proper connection parameters for contact
types and stiffness values. The compressor in free boundary
condition is first considered to perform theoretical modal
analysis (TMA) and experimental modal analysis (EMA),
respectively. Through model verification procedure base on
the experimental modal data, we can validate compressor
FE model to calibrate the specified simulation parameters
and get the equivalent numerical model. Next, the
compressor in rubber pad boundary is considered. The pad
boundary is simulated by joint flexibility matrix method.
By performing TMA and EMA on the compressor with
pads, we can obtain the calibrated joint flexibility matrix for
pad boundary. Finally, the compressor rested on pads and
connection to pipe lines that are verified in advance is also
performed TMA and EMA, respectively, to obtain structural
vibration modes. Results show the compressor FE model

in air conditioner boundaries, i.e., pads and pipelines, can
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reasonably predict the rigid body modes and flexible body
modes of the compressor that are comparable with the
experimentally extracted modes. This work demonstrates
the modeling techniques of the compressor from free
boundary, pad boundary to practical boundaries with pads
and pipelines as well as the experimental verification.
The calibrated and validated compressor FE model in air
conditioner boundaries are well established and can be

useful for future applications.
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