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Abstract: With the intensification of the global energy crisis and environmental issues, the construction industry, as an important area
of energy consumption and carbon emissions, has a direct impact on the implementation effect of green and low-carbon development
strategies in terms of energy conservation and emission reduction. HVAC systems account for a high proportion of energy
consumption during the operation phase of buildings and are a key link in achieving energy-saving goals for green buildings.
Traditional HVAC systems often suffer from problems such as unreasonable load matching, high design redundancy, and extensive
operation control, leading to a continuous increase in energy consumption levels, which is not conducive to cost control throughout the
whole life cycle of buildings. Based on this, starting from the concept of green building, this article systematically analyzes the
optimization design strategies of HVAC systems, including system selection, climate adaptability design, energy cascade utilization,
intelligent control and coupling with renewable energy, etc; Simultaneously establish an energy consumption analysis framework from
a whole life cycle perspective, exploring the energy-saving potential from planning, design, construction to operation and maintenance
stages. The research results show that the optimization of green HVAC systems requires multidimensional collaboration, including
equipment efficiency, systematic design, intelligent operation, and refined management; The whole life cycle energy consumption
assessment helps to reveal the energy flow and optimization potential during system operation, providing scientific basis for building
energy-saving design. At the end of the article, further optimization paths are proposed to provide reference for the sustainable
development of green building HVAC systems.
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