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Experimental Study on the Low Temperature Adaptability of Energy
Storage Defrosting for Cascade Air Source Heat Pumps
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Abstract: There are certain disadvantages in several conventional defrosting methods for cascade air
source heat pumps. For this reason, an energy storage defrosting method for cascade air source heat
pumps was proposed. In order to study its low temperature adaptability, six different outdoor simulated
conditions were designed by changing the ambient temperature, relative humidity of outdoor side and
frosting time. The characteristics of the energy storage defrosting mode under these six conditions were
experimentally studied. The experimental results indicate that, the defrosting durations under six
conditions are within the range of 520~770 s, the system operates normally under each working
condition, the system defrosting performance is stable and the average indoor heating capacity can reach

more than 57.4% of the normal heating capacity. The results show that the system has good low
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temperature adaptability.
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Fig.1 Schematic diagram of the energy storage based cascade
air source heat pump system
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Tab.1 Open valves in different modes
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Fig.2 Structure of the heat storage tank
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Tab.3 Experimental conditions and main results
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Fig.3 Variations of the suction pressure of
low temperature cycle
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Fig.4 Variations of the discharge pressure of
low temperature cycle
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Fig.5 Variations of the suction pressure of
high temperature cycle
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Fig.6 Variations of the discharge pressure of
high temperature cycle
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Fig.7 Variations of the heating capacity during defrosting
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Fig.8 Variations of the averaged phase change materials
temperature during defrosting
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