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Systems in Buildings
Ji Jingcheng
Chengdu Tianfu International Airport Branch, Chengdu, Sichuan 610059

Abstract : This paper focuses on the energy—saving optimization design of heating, ventilation, and air
conditioning (HVAC) systems in buildings, adopting a core approach of "passive priority, active
efficiency, intelligent integration, and multi—-energy complementarity" to construct a comprehensive
energy—saving system covering both the building itself and the HVAC system. Starting from passive
technologies, it focuses on three key dimensions: optimizing building planning and layout, enhancing
the energy efficiency of building envelopes, and addressing airtightness and thermal bridges. These
measures reduce the building's cooling and heating load demands, laying a foundation for system
energy savings. For the active HVAC systems, the paper emphasizes optimizing the selection of
heating and cooling sources, designing efficient distribution systems, enhancing energy efficiency at
terminal units, and implementing energy recovery systems to reduce operational energy consumption.
By integrating intelligent control technologies and renewable energy sources, an Internet of Things
(loT)-based intelligent control system is established, enabling the coordinated integration of renewable
energy sources such as solar, geothermal, and biomass energy with traditional energy sources. A
multi-energy complementary dispatching mechanism is employed to enhance the utilization rate of
renewable energy and improve system stability.
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