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Quasi-dynamic Hermetical Compressor Model Suitable for Dynamic

Simulation of Refrigeration System
Lin Enxin Ding Guoliang Zhao Dan Hu Haitao

(Inst. of Refrigeration and Cryogenics Eng., Shanghai Jiao Tong Univ., Shanghai, 200240, China)

Abstract The compressor model used in the dynamic simulation of refrigeration system should not only be applicable in the
case that the state of the sucked refrigerant varies in a wide range of vapor to two-phase, and also be quick enough in predicting
the major dynamic characteristics of the compressor. In order to meet these requirements, a quasi-dynamic hermetic compressor
model covering the suction state from vapor to two-phase was presented in this paper. According to its thermodynamic process, the
compressor model includes, a dynamic model for the mixing process of refrigerant inside compressor and sucked two-phase or vapor
refrigerant, a dynamic model for the compressor shell heat transfer model, and a steady state model for the polytropic compression.
The compressor model overcomes the flaw of unreasonable mass flow of the existing models caused by neglecting the mixing
process of refrigerant inside of compressor. The maximum differences of steady state mass flow rate and input power of a hermetic
compressor between the experimental data and the predicted results are less than 5%, while the deviations of the predicted transient
mass flow rate and input power from the experimental data are within 10%.
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Fig.1 Schematic of compressor thermal process
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Fig.2 Compressor model validated by its steady
experimental data
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Fig.3 Compressor model validated by dynamic experimental
date after compressor runs
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Fig.4 Compressor performance sucking two phase
refrigerant
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