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Research on Energy-saving Optimization of Passive Technology Combined with HVAC Design
in Cold Low Zone
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Abstract: The energy-saving optimization research of passive technology combined with HVAC design in cold low zone is the
research content of this article. In response to the high energy consumption and poor comfort of buildings in cold regions of China, this
study explores how passive technology and active HVAC systems can be organically integrated. Using experimental testing and
numerical simulation methods, 10 buildings in typical cities in cold regions such as Hebei and Shandong were selected as research
objects, and the differences in energy consumption and comfort between traditional buildings and optimized design buildings were
compared and analyzed. The results show that optimizing passive designs such as building orientation, enclosure structure, and
window to wall ratio can reduce building heat load by 15% ~22%. By using efficient insulation materials and three glass two
chamber airtight windows, the heat transfer coefficient of the enclosure structure can be reduced by 45% or even more. Combining
ground source heat pumps with low-temperature radiation heating systems can save energy by 30% ~ 40% compared to traditional
heating methods. The use of intelligent control systems and building microclimate regulation strategies can improve indoor comfort
PMV indicators by 0.5~0.8. After establishing an energy-saving optimization evaluation system for buildings in cold regions, the
design methodology of "prioritizing peripheral protection structures, maximizing natural energy utilization, improving active system
efficiency, and refining intelligent control" was proposed and validated in practical engineering, confirming its feasibility and economy.
This research achievement can provide theoretical support and practical guidance for green building design in cold regions, with
significant energy-saving and emission reduction benefits and outstanding application and promotion value.
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