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Improvement of CO, Two-Stage Compression
Refrigeration Cycle Gas Cooler
LIU Yefeng, WANG Dongliang, CHEN Shen

(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract;In view of the situation that the outlet temperature of the gas cooler with intercooler in the CO, two-stage
compression refrigeration cycle system currently used in supermarkets was not ideal and much higher than the ambient
temperature, a scheme for optimizing the tube arrangement of the gas cooler was proposed. The MATLAB program was
used to simulate the gas cooler with intercooler, and the gas cooler with intercooler in the CO, two-stage compression
refrigeration cycle system was experimentally studied. The experimental and numerical values of the outlet temperature of
the gas cooler tube were compared and analyzed to verify the accuracy of the simulation program. Moreover, an
optimization scheme was proposed: the flow line of CO, was modified, the heat transfer area of the intercooler was
increased and the pipeline of the air cooler was redistributed. The simulated outlet temperature of the improved gas
cooler with the intercooler was simulated. The results show that the scheme can effectively optimize the outlet
temperature of the gas cooler with intercooler and improve the overall performance of the air cooler.
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Figure 1  CO, two-stage compression
refrigeration system with intercooler
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Figure 2 Structure of gas cooler

(with intercooler)
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Figure 3 Comparison of simulated and

experimental values of gas cooler wall

temperature under 40 °C conditions
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Figure 4 Comparison of simulated and

experimental values of intercooler wall

temperature under 40 °C conditions
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Figure 7 Tube diagram of existing gas cooler
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Figure 8 Improved gas cooler tube diagram
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Figure 9 Improved intercooler wall temperature
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Improved gas cooler wall temperature
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