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Abstract: HVAC systems are one of the important sources of carbon emissions in the building industry, and the energy conversion
performance of the system affects whether the “dual carbon” goal can be smoothly promoted. This article explores the main factors
affecting carbon emissions in HVAC systems, as well as the core technologies involved in energy conversion such as high-efficiency
cold and heat source technologies, waste heat recovery and utilization, integrated application of renewable energy, and energy storage
control within the system. And based on this, improvement plans to reduce carbon emissions and comprehensive control methods for
the system were proposed. The results indicate that HVAC systems can improve energy efficiency and reduce carbon emissions by
coordinating various forms of energy and using them step by step, providing technical support and ideas for the development of
low-energy buildings.
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