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Research on Small Pressure Ratio Air Source Heat Pump Heat Pipe Heating System
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[ Abstract] In order to solve the problems of low operating efficiency and unstable heating in the application of traditional air
source heat pump technology in wellhead antifreeze, this study takes the Xingdong Mine Mouth Heating Project as an engineering
case and introduces the application of low pressure ratio air source heat pump heat pipe technology in wellhead antifreeze. By
reducing the condensation temperature to 30°C to lower the compression ratio of the compressor and reduce the vortex stroke of
the compressor to improve its efficiency, a dual fluorine refrigerant cycle system was designed, and a low pressure ratio air source
heat pump unit and its supporting heat pipe heating system were developed. By testing the heat transfer and COP of the system
under typical working conditions, the results show that under the condition of an average ambient temperature of -12 C, the air
supply temperature at the wellhead remains above 2°C, and the average heat transfer of each heat pipe heat exchanger reaches 302.9
kW. The average COP of the system is 4.12. In a heating season, the total heating capacity of the system is 1302175.8kW, with an

average COP of 4.45, stable operation, and meets the design requirements. Compared with the original steam heating system, this
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system can save operating costs of 129000 yuan, with significant economic benefits, providing a reference for promoting the

development of new wellhead heating technologies.
[ Keywords ]
Heat pipe system
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Fig.2 Compressor appearance and structure
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Table 2 Structural parameters of evaporator
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Table 3 Parameters of Air Source Heat Pump
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Table 4 Detailed parameters of finned tubes
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Fig.4 Schematic diagram of the arrangement of finned
tube bundles
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Table 5 Modular Parameters of Heat Pipe Heat
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Fig.6 Physical image of air source heat pump unit
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Fig.10 Variation of outlet air temperature of heat pipe
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