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Abstract

As the global energy crisis intensifies and environmental issues become increasingly severe, the construction industry, as one of
the primary sectors consuming energy, faces significant pressure to conserve energy. Ultra-low energy buildings, as an important
direction in building energy conservation, have their HVAC (Heating, Ventilation, and Air Conditioning) system design and
operational efficiency become crucial for enhancing overall building energy performance. This paper first analyzes the design
principles of HVAC systems in ultra-low energy buildings, explores key technologies such as air conditioning system selection based
on building energy requirements, energy recovery technology, and intelligent control strategies, and studies methods for evaluating
system operational efficiency. Through case analysis and combining actual operational data from buildings, this paper evaluates the
operational efficiency of HVAC systems in ultra-low energy buildings and proposes strategies for optimized design and improved
system operational efficiency. The research findings indicate that a combination of rational design and efficient operation can
effectively reduce building energy consumption and enhance the environmental adaptability and comfort of buildings.
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