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Performance Analysis of a New Type of Heat Pump System with Natural Convection Heat Sink
Dang Pengfei Ma Guoyuan Xu Shuxue
( Faculty of Environment and Life, Beijing University of Technology, Beijing, 100124 )

[ Abstract] In order to solve the problems of the uncomfortable blowing sensation caused by the forced convection at the end of
the existing air conditioning and the energy efficiency reduction caused by the secondary heat exchange of the radiator, a new cycle
principle of the heat pump system with the natural convection heat dissipation end is proposed. The simulation calculation of the
system is carried out to analyze the change rule of the terminal heat transfer and heat dissipation, as well as the operation
characteristics of the system under different working conditions. The results show that the natural convection heat dissipation
accounts for 52.57-58.89% of the total heat dissipation, and the radiation heat dissipation accounts for 41.11-47.43% of the total
heat dissipation. The heating capacity and cop increase with the increase of evaporation temperature and decrease with the increase
of condensation temperature.
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Fig.1 Heat pump system with natural convection heat

dissipation end
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Table 2 Calculation results of heat transfer inside condenser tube
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Fig.4 Variation of natural convection heat transfer
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Fig.7 The relationship of heat dissipation distribution
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Fig.8 The relationship of heating capacity change
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Fig.9 The relationship of power consumption variation
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