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Performance Analysis of Several Different Supercooled Transcritical CO, Booster

Refrigeration Systems for Commercial Supermarket
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Abstract: This paper presents a transcritical CO, internal supercooled booster refrigeration (ISBC) system to improve the

performance of the commercial transcritical CO, booster refrigeration system, and compares it with several different

supercooled CO, hooster refrigeration systems, which are conventional transcritical CO, booster refrigeration (BC) cycle,

transcritical CO, mechanical supercooling hooster refrigeration (MSBC) cycle, transcritical CO, booster refrigeration with

internal heat exchanger (IHBC) cycle. The thermodynamic models were established respectively, and the effects of high

pressure and ambient temperature on refrigerating capacity, compressor power consumption, COP, and split ratio were
analyzed. The results show that when the high pressure is more than 10.5 MPa, the COP of ISBC is 16%, 13.7%, and 2.5%
higher than that of BC, THBC, and MSBC, respectively. In the range of ambient temperature 5 C~30 °C, the mean COP of

the ISBC system is 17.5% and 11.2% higher than that of BC and MSBC, respectively, and the mean compression power is
15.1% and 25% lower than that of BC and MSBC respectively. There is a minimum split ratio of 0.72 in the ISBC and a

supercooling range of 0 °C ~26.7 °C to ensure the normal operation of the system.

Key words: transcritical CO,; internal supercooling; booster refrigeration system; split ratio
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