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Cascade Carbon Dioxide Air Source Heat Pump Heating Operation Test Analysis
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[ Abstract]  Due to its advantages of clean and efficient, carbon dioxide air source heat pump system is widely used in practical
life and production. In order to analyze the actual operation effect of cascade carbon dioxide air source heat pump, the operation of
cascade carbon dioxide air source heat pump system in a residential area of Shijiazhuang City was tested. According to the
measured operation data, the total daily average COP value of the system is between 2.1-3.0, and the effluent temperature ranges
from 36 ‘C to 52°C, and there is a good linear relationship between the effluent temperature and the heating capacity, power
consumption and COP. At the same time, the daily COP of the system can still be maintained at 2.5-2.8 during a severe cold period.

Finally, the operation performance of the cascade carbon dioxide heat pump system under four different working conditions was
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explored, and the data showed that the temperature attenuation of the inlet and outlet water was greater under low temperature

conditions, and the frosting caused by excessive relative humidity would lead to the increase of average heat production, and the

analysis of the above four working conditions showed that the COP of the carbon dioxide air source heat pump system was less

affected under the four working conditions, and the total average daily COP was basically maintained at about 2.5, which also

reflected the superior performance of the cascade carbon dioxide heat pump system.
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Table 1 Characteristic parameters of the unit
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Fig.3 Daily outlet water temperature change of the unit
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Fig.4 Daily inlet water temperature change of the unit
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Fig.6 Daily heat production, electricity consumption,

COP of the second stage of heating
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