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Experimental Study on Supercooling Defrosting System of Air-source Heat Pump
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[ Abstract]  During the heating operation of air-source heat pumps in winter, frost formation readily occurs on the evaporator.
This paper proposes a subcooling defrosting system for air-source heat pumps. By arranging pipelines and controlling solenoid
valves, multiple evaporators of the heat pump system can switch between the defrosting mode and normal operating mode. In the
defrosting mode, one evaporator undergoes subcooling while the remaining evaporators perform normal evaporative heat
absorption. All frosted evaporators are defrosted sequentially by switching the subcooled evaporator, enabling continuous heating
of the heat pump throughout the defrost cycle. The experimental results demonstrate that the defrosting process of the proposed
system exerts minor impacts on heating capacity and coefficient of performance (COP). The subcooling energy efficiency declines
sequentially with the defrost sequence of evaporators, decreasing from 0.95 to 0.82. Similarly, the subcooling temperature
efficiency reduces progressively along the defrost order, falling from 0.96 for the first frosted evaporator treated with subcooling
defrosting to 0.83 for the last one.
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Fig.1 Schematic diagram of supercooled defrosting air

source heat pump experimental system (normal mode)
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Fig.2 Schematic diagram of supercooled defrosting air
source heat pump experimental system (defrosting mode)
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