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ABSTRACT

The valve motions of a reciprocating compressor generate the pressure fluctuation at the
plenum which is a main source of noise and vibration of a compressor unit. But a cycle of a
compressor process consists of complicated phenomena interacting in a” short period of time. A
mathematical model is developed by simplifying and idealizing the complicated phenomena to
simulate the compressor process. The governing equations about the pressure and working fluid
flow are developed from the unsteady Bernoulli equation. The pressure fluctuations at the plenums
are derived from the Helmholz's resonator model. The valves are modeled as one degree of
freedom spring-mass-damper system. This model is verified by the experimental results.
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