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Abstract

The pipe lines in the conditioner for cooling and
heating are complex and generally affect the conditioner’s
noise and vibration (N&V). The pipe line system contains
four parts of pipe lines. The pipe lines include those from
the outlet of compressor to the quartet valve, from the
quartet valve to the condenser, from the valve seat to the
quartet valve and from the quartet valve to the inlet of
compressor. The simulation of pipe line system is needed
to characterize the vibration modes. Experimental modal
analysis (EMA) is first performed on the four parts of pipe
lines to obtain their natural frequencies and corresponding
mode shapes. The individual pipe line’s modal properties
are identified, respectively, and the assembly of four pipe
lines connected to the quartet valve and the compressor
can also be examined. The finite element (FE) model of
pipe line system as well as the compressor and quartet
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valve is then constructed and conducted for theoretical
modal analysis (TMA) to determine modal parameters
numerically. The pipe line system model can be shown
equivalent to the real structure in terms of modal
parameters obtained from EMA and TMA, respectively.
The validated pipe line system model can be used not only
for advanced analysis such as the conditioner system level
analysis but also for N&V diagnosis purpose.

Keywords: compressor, pipe line system, simulation,
model verification, experimental modal analysis (EMA),
theoretical modal analysis (TMA)
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