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Optimized Application of Air Source Heat Pump Heating and Heat Storage Technology in Mild Regions
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( 1.Kunming Architectural Design & Research Institute Co., Ltd, Kunming, 650000;
2.Yunnan Xinlang HVAC Technical Service Co., Ltd, Kunming, 650000 )

[ Abstract]  This paper takes an air-source heat pump heating system in winter for a standardized flower planting greenhouse in
Kunming (Mild Zone 5A2), a representative city in mild regions, as the research object. By establishing an energy consumption
model, the energy-saving potential of the system is further explored. Taking the high-efficiency operation range of the air-source
heat pump heating system as the focus of system optimization and operation, the innovative application of air-source heat pump
heating and thermal storage technology optimizes and allocates the energy consumption on the source side and the heat load
demand on the user side, achieving the energy-saving effect of "low energy input with high efficiency output and peak load
shifting". Against the background of energy policies without tiered electricity prices, and based on the favorable climatic conditions
in mild regions, the analysis framework is constructed with "the variation law of climatic conditions and load characteristics, the
dynamic coupling of meteorological resources and equipment characteristics, and the optimal adaptation of thermal storage
technology and operation strategies". The energy-saving performance of the heating and thermal storage system is verified through
the analysis of measured operation data from the first heating season of the research object. This study aims to provide ideas and
references for the further optimized application of air-source heat pump heating systems in mild regions.
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Table 1 Main design parameters for load calculation
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Fig.4 Daily cumulative calculated heat load during the heating season
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Fig.5 Chart of the distribution range of cumulative nighttime loads during the heating season
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Fig.6 Chart of the distribution range of cumulative daytime loads during the heating season
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Fig.7 Heating capacity change curve of air - source heat pump units
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Fig.8 Statistics on the cumulative calculated energy consumption of heat pump units during the heating season
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Table 3 Energy consumption statistics and performance coefficient calculation of heat pump units during heating season
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Fig.9 Flow chart of air - source heat pump thermal storage heating system
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Fig.11 Comparative analysis of measured heat supply and calculated heat load
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Fig.12 Comparative analysis of measured power consumption and calculated energy consumption
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Table 4 Calculation and statistics of energy consumption

on the heat source side during the heating season
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