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Study on the Characteristics of Air Source Split Heat Pipe Heat
Pump Heating System in Wellhead Anti-freezing
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Abstract; In order to improve the performance of air source heat pump and better meet the special
technical requirements of wellhead antifreeze, an air source split heat pipe heat pump heating system ex-
perimental platform was built by coupling air source heat pumps with heat pipe technology and using a
small pressure ratio heat pump unit. In this coupled system, phase change heat transfer is adopted at
both ends of the evaporator and condenser, and their performance characteristics under different opera-
ting conditions are studied. The results show that even under outdoor conditions around 0 °C, the Coe-
fficient of Performance (COP) can still reach 4.5 or above, far superior to traditional air source heat
pump units.
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Fig. 1 Physical diagram of system installation
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Fig. 2 System working principle diagram
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Tab. 1 Experimental testing instrument
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Fig. 3 Temperature distribution diagram of heat pipe
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Fig. 4 Layout of temperature measurement points
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Fig. 5 Layout of wind speed measurement points
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Fig. 6 Changes in average outdoor temperature and

humidity in 2023
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Fig. 7 Heating capacity and temperature difference

variation in 2023
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Fig. 8 COP and different environmental temperature

variations in 2023
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under different temperature difference conditions
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Fig. 10 Temperature change on the user’s outlet side in 2023
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