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Experimental Study on Variable-flow Two-stage Compression
Refrigeration System

Yang Yongan Jiang Chunyan Wu Chuanzhi Luo Jiancheng

(Tianjin Refrigeration Engineering Technology Center, Refrigeration Engineering Research Center of Ministry of Edu-
cation, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract The constant-frequency double-stage compression refrigeration system fails to run in the best state at the working or load chan-
ging conditions. To improve its performance, maintain the maximum performance coefficient, and achieve rapid and accurate cooling, a
variable-flow double-stage compression experimental bench was set up. The proposed method was able to control the refrigerant gas flow
rate of the low-pressure compressor and change the refrigerant mass flow rate. Therefore, the experimental study of two-stage compression
cooling was conducted. Results showed that the refrigeration capacity of the system was decreased with an increase in the ratio of input gas
of low- and high-pressure compressors (in the range of 1.25 to 3.33) at the condensation temperature of 30 °C , evaporation temperature of
-35--20 °C. The cooling capacity of the system gradually was decreased with the increase of the ratio of input gas of low- and high-pres-
sure compressors and the maximum coefficient of performance (COP) is 2.37. The ratio of input gas of low- and high-pressure compressor
under the optimum COP was increased with the decrease of evaporation temperature. Considerably, as the evaporation temperature de-
creased by 5 °C with the evaporation temperature of =35--20 °C, the ratio of the input gas of the low- and high-pressure compressors un-
der the optimal COP was increased by 22.10%, 12.52%, and 14.29%, respectively. Therefore, for the actual system design, the experi-
mental data can be used to adjust the ratio of input gas of low- and high-pressure compressors according to the different evaporation temper-
atures and refrigeration demands.

Keywords two-stage compression; variable flow; ratio of input gas; COP
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Fig.1 The principle of variable flow two-stage

compression refrigeration system
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Tab.1 The main equipment parameters of experiment bench
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Fig.2 High and low pressure compression ratio changes

with the ratio of input gas
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change with the ratio of input gas
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Fig.4 Compressor power consumption changes with

the ratio of input gas
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