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Abstract The refrigeration industry is advancing towards environmentally friendly, efficient, and safe alternative refrigerants. To analyze
compressor performance with various refrigerants, this study proposes a modified semi-empirical model with 13 characteristic parameters.
Experiments were conducted with R22, R507, and R744 under variable operating conditions to identify parameters and validate the
model. The experimental and simulated results showed strong agreement, with average relative errors of 2. 07% for input power and
1. 17% for mass flow rate. Using a typical operating condition, the losses and efficiencies of different refrigerants were compared at various
frequencies. Results indicate that R744, with the lowest pressure, leakage, and power losses, demonstrated superior performance. While
R507 and R22 showed similar efficiencies, the efficiency of R507 declined significantly at frequencies above 50 Hz due to increased
pressure losses. This study provides a theoretical basis for optimizing compressor designs for various refrigerants.
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Fig.1 Working process of the twin-screw

refrigeration compressor
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Fig.2 The twin-screw refrigeration compressor test rig
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Tab.4 Characteristic parameters of the compressor model with different refrigerant

h At A Aot Anl ket kg b/
(hgre) e e mm? mm? mm? mm®  (W/K)  (W/K)  (W/K'®)
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R744  0.92  0.22 25274 3905.08 35.84  10.77 2436.09 50.80  1013.12  490.04  1.24
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