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Fig. 1 Schematic diagram of a transcritical carbon dioxide
heat pump cycle integrated with liquid desiccant

air conditioning system
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Fig. 2 System COP at different evaporating temperature and discharge pressure for different ¢
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Optimum discharge pressure p,, at different gas cooler

Table 1

outlet temperature and evaporating temperature (MPa)

t./°C
t:/°C
10 11 12 13 14
32.5 8.0 8.0 8.0 8.0 8.0
35.0 8.5 8.5 8.5 8.5 8.5
37.5 9.0 9.0 9.0 9.0 9.0
40.0 9.5 9.5 9.5 9.5 9.5

425 10.5 10.5 10.5 10.5 10.5
45.0 11.0 11.0 11.0 11.0 11.0
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PERFORMANCE OPTIMIZATION ANALYSIS OF TRANSCRITICAL
CO, CIRCULATING HEAT PUMP USED IN LIQUID
DEHUMIDIFICATION AIR CONDITIONING SYSTEM

Liu Liru, Cheng Tian, Wang Zhangyuan, Wang Xiaoxia, Ding Zezhi
(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The operational principle of transcritical carbon dioxide circulation heat pump and liquid dehumidification
integration air conditioning system was introduced. The temperature and pressure range of transcritical carbon dioxide
circulation heat pump for liquid dehumidification air conditioning system were determined and the analysis model of
cycle performance was also established. Based on the 1 kg/s refrigerant flow rate, the system was simulated and
optimized with the verified Coolpack software, analyzing the effect of transcritical CO, cycle on the system COP at
different evaporation temperatures, cooler exit temperatures, and compressor discharge pressures, providing theoretical
support for the application of transcritical CO; circulating heat pump in solution dehumidification air conditioning system.

Keywords: transcritical CO; heat pump cycle; liquid desiccant air conditioning system; gas cooler; optimum discharge

pressure; coefficient of performance(COP)



