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Abstract :

Against the backdrop of the "dual carbon" goals, building heating, ventilation, and air conditioning (HVAC)

systems, as significant sources of energy consumption and carbon emissions, are crucial for achieving

low—carbon operation and enhancing energy efficiency. Focusing on the demand for energy conservation

and carbon reduction in air conditioning systems, this study analyzes the limitations of existing technologies

and proposes optimization methods based on intelligent control, renewable energy coupling, and heat

recovery. Through simulation and experimental validation, the synergistic effects of dynamic load matching,

frequency conversion technology optimization, and the application of low—global warming potential (GWP)

refrigerants are explored. The results indicate that integrated low—carbon strategies can reduce system

energy consumption by 15%-30% and significantly decrease carbon emissions. This research provides a

technical pathway and theoretical support for achieving the "dual carbon" goals in the building sector.
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