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Research on Low Carbon Energy Consumption of Solar Photovoltaic Power Generation and
Heat Pump Combined Heating
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[Abstract] Faced with the increasingly serious global energy crisis and environmental problems, solar
photovoltaic power generation and heat pumps, as renewable energy sources, have received widespread
attention. In order to achieve low—carbon energy utilization, this study explores the configuration and operation
mode of a solar photovoltaic power generation and heat pump combined heating system. Analyzed the
operating principles of photovoltaic power generation systems and heat pump systems, and constructed energy
consumption models for residential and commercial buildings based on practical application scenarios. Through
energy balance analysis, the configuration weights of photovoltaic power generation and heat pumps in heating
systems were studied to optimize system performance and achieve low—carbon energy utilization. Based on
experimental simulation, technical and economic performance, and environmental advantages, the comparison
between photovoltaic power generation heat pump heating and traditional fossil energy heating was analyzed.
The research results show that the combination of solar photovoltaic power generation and heat pump heating
can effectively reduce carbon emissions and energy consumption, improve energy utilization efficiency, and
have good technical, economic, and environmental benefits. This study provides theoretical support and
practical guidance for achieving low—carbon energy consumption and promoting the deep integration of clean
energy and building energy conservation.
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