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Abstract; This paper carries out the theoretical analysis and calculation to the CO, transcritical cycle
combined cooling and heating system, studies the variation rules of heating temperature , cooling tempera-
ture , heating coefficient COP, and cooling coefficient COP, of system with compressor discharge pressure,
working fluid temperature at the outlet of gas cooler and vaporizer temperature under the temperature
difference restrain of heat transfer pinch point. The results show that the heating temperature increases
with the increase of the compressor discharge pressure and the working fluid temperature at the outlet of
the gas cooler,and decreases with the increase of the vaporizer temperature. And the cooling temperature
only changes with the vaporizer temperature. COP, and COP, decrease with the increase of working fluid

temperature at the outlet of gas cooler and increase with the increase of vaporizer temperature. With the
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increase of compressor discharge pressure, COP decreases when the working medium temperature at the

outlet of the gas cooler is 30 °C to 40 °C ,and increases first and then decreases when the working medium

temperature at the outlet of the gas cooler is 45 “C. Under the investigation condition,when the vaporizer

temperature is —25 °C ,working fluid temperature at the outlet of gas cooler is 45 °C and the compressor

discharge pressure is 14 MPa,the cycle system can reach the maximum heating temperature of 120.65 °C

and the minimum cooling temperature of —15 °C ,and at this time,the COP of the system is 2.94.

Key words: CO, transcritical cycle,combined cooling and heating, COP
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Fig. 1 System diagram of CO, transcritical cycle
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Fig. 2 Schematic diagram of CO, transcritical cycle
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Fig. 3 Variation of system performance parameter

with the compressor discharge pressure
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Fig. 4 Variation of system performance parameter
with the temperature of the working fluid at

the outlet of gas cooler
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Fig. 5 Variation of system performance parameter

with vaporizer temperature
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