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Simulation research on wet compression process in R32 scroll
compressor under different suction operational conditions
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Abstract: In order to reduce the discharge temperature and improve the performance of R32 scroll
compressor, working under high temperature or high pressure-ratio condition, the simulation
model is developed to describe the wet compression. Combined with the two-phase leakage and
heat transfer models, the model simulates the compression process of the compressor under dif-
ferent suction operational conditions. With the internal energy as the solution parameters, this
model can automatically deduce the fluid state to unify two phases and superheated model to low-
er the governing equations from 5 to 2, whereby simplifying the programming and solution see-
king. The results indicate that the characteristic of two-phase compression is obviously different
from that of superheated gas compression. The maximum temperature of refrigerant is higher
than the discharge temperature. When the suction nominal quality is not smaller than 0. 96, the
two-phase work fluid is translated into superheated one before the compression process, so that
the liquid slugging does not happen. With the decrease in suction nominal quality, the capacity
and COP reach the maximum value at the suction quality 0. 97 and 1. 0, respectively. Compared
to the value when the suction temperature is 35 C, the capacity and Coefficient of performance
(COP) are improved by 4. 2% and 2. 6%, respectively. Therefore, the model provides an effec-
tive method to predict and optimize the performance of scroll compressor with wet compression.
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Structure of scroll compressor model

Fig. 1
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Tab.1 Parameters of scroll profile and operation condition
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Fig. 2 Sketch model of one working chamber
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Tab. 2 Boundary condition of working chamber
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Fig. 3 Flow diagram of model solution
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