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Abstract To solve the problems involving insufficient liquid supply in the low-condensation temperature of the vapor compression air-con-
ditioning refrigeration system and the low utilization rate of natural cold energy in the cold season, an air-conditioning system based on re-
frigerant pump boosting was designed, and the operating characteristics of the system was experimentally studied in this paper. The system
can be operated in three modes : vapor compression, refrigerant pump boost, and single refrigerant pump drive in hot summer, transitional
season, and cold winter. The results show that the traditional compression vapor refrigeration system using a capillary tube and an electron-
ic expansion valve in the experiment suffers from insufficient liquid supply and reduced cooling capacity when the outdoor temperature is
below 25 C and 15 °C, respectively. Furthermore, it can achieve a rated cooling capacity of more than 100% and a COP of 3. 96 to 6. 25
in the working conditions with an outdoor temperature of 25 °C to =5 “C. This satisfies the operating requirements of the transition season.
When the outdoor temperature is lower than =5 °C , the use of a single refrigerant pump drive can satisfy the rated cooling capacity and ex-
hibit a COP of more than 19.
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Fig.1 The dual power direct expansion refrigeration system
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Fig.3 System cooling capacity with different throttling
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Fig.4 The cooling capacity of the three modes
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