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Analysis of Heating Characteristics on Air Source Heat Pump in Cold Region

QU Bo-yi' ,ZHANG Dong' , WANG Chun-long' ,LIU Hua-kai’
(1. School of Energy and Power Engineering, Lanzhou University of Technology , Lanzhou, China, Post Code: 730050 ;
2. National Supervision and Inspection Center for Energy-saving Product Quality,Jinan, China, Post Code: 250102)

Abstract: The conventional air source heat pump has poor thermal performance in lower environmental
temperature in cold region like Lanzhou city, because of the higher exhaust temperature in compressor
and easier frosting on the surface of the fins in evaporator. The experimental set-up of the air source heat
pump system for space floor heating was established in Lanzhou,transient characteristics of the system in
many conditions was obtained. The experimental results show thatl the system has better thermal perform-
ance in Lanzhou city. Three basic periods exist in a single heating cycle called beginning to space heating
period, heat pump space heating period and only space heating period. The defrosting process in inverse
cycle has a significant effect on the water temperature in the hot water tank. When the ambient tempera-
ture is —3.73 °C, it takes 23.5 min to heat 200 L water from 38 “C to 45 °C, and the average COP, is
2.28; The COP, will rise with increaseing of the environmental temperature,, which can reach larger than
2.0, when the environmental temperature and hot water temperature are —9 °C and 41 °C , respectively.

Key words: cold region,air source heat pump, heating characteristics , COP
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Fig. | Schematic diagram of the air source heat pump heating system
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Fig. 3 Thermal performance of hot water
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