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Research Progress and Prospect of Air Source Heat Pump
in Low Temperature Environment
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(1. School of Human Settlements and Civil Engineering, Xi’ an Jiaotong University, 710049, China; 2. School of
Energy and Power Engineering, Xi’ an Jiaotong University, 710049, China)

Abstract Air source heat pump, a high efficiency, energy conservation and environmental protection device, is in prospect of wide ap-
plication and market value. But the unstable performance and lower coefficient of performance (COP) in low ambient temperature restrain
the promotion and application of air source heat pump products. This paper analyzed the disadvantages of air source heat pump in low tem-
perature environment through the review of both domestic and international investigations on system improvement in low temperature envi-
ronment. Besides, the development and trend of air source heat pump is also proposed based on the latest research progresses in the as-

pects of new alternative refrigerant, the combined air source heat pump with phase change materials as well as the development of new heat

pump system, respectively.
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Fig. 1 Schematic diagram of heat pump system with

economizer of increasing enthalpy by supplying gas
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Fig. 2 Schematic diagram of single double-stage

coupling heat pump system
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Fig. 3 Schematic diagram of new air source

heat pump system
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Fig. 4 Schematic of PCM based thermal energy storage

and defrosting for air source heat pump
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Fig. 5 Schematic diagram of the frost-free

air source heat pump system
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Fig. 6 Schematic diagram of the carbon dioxide

heat pump water heater
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