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Abstract: Against the current trend of low-carbon economy, the field of building HVAC is undergoing a critical period of
transformation and innovation. Based on this macro background, this chapter systematically explores the comprehensive application of
green technology in HVAC systems. Firstly, the article provides an overview of the background of global low-carbon development, the
theoretical basis of green technology, and the main components of HVAC systems. It deeply explores the new challenges and
opportunities faced by Chinese building HVAC design in such a macro environment. In the discussion of technological applications,
the focus was on analyzing the practical applications of solar energy technology, ground source heat pump, natural ventilation
technology, variable frequency control technology, green building materials technology, and energy analysis and recycling technology.
More importantly, the core roles of advanced sensing and monitoring technologies, artificial intelligence and machine learning, as well
as 5G communication technology in building intelligent HVAC systems were discussed in details. Taking into account these advanced
technologies comprehensively, we provide academic guidance and reference for building HVAC design that is more efficient and
environmentally friendly.
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