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Coupling Application Technology and Economic Analysis of Renewable Energy and HVAC Systems

LIU He
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Abstract: With the accelerated transformation of the global energy structure towards low carbonization and cleanliness, the demand
for the application of renewable energy in the construction field continues to increase. As an important component of building energy
consumption, the energy-saving level of HVAC systems directly affects the overall energy utilization efficiency of buildings.
Traditional HVAC systems mainly rely on fossil fuels for propulsion, which have shortcomings such as high energy consumption, high
operating costs, and significant environmental impact. By deeply coupling renewable energy sources such as solar energy, wind energy,
geothermal energy, and biomass energy with HVAC systems, it is possible to effectively reduce building operating energy consumption,
improve energy utilization quality, and promote the development of system operation modes from single drive to multi energy
complementarity and intelligent collaboration. The article systematically sorts out the coupling mechanism between renewable energy
and HVAC systems, and analyzes the key technologies of coupling application from the aspects of system design, operation
management, and load matching; At the same time, based on the characteristics of building HVAC, a comprehensive evaluation is
conducted from the dimensions of technical feasibility, energy utilization efficiency, and economy. Research has shown that the
collaborative application of multiple types of renewable energy and HVAC systems can not only improve load structure and reduce
energy consumption, but also achieve a dual improvement in energy-saving economy and environmental benefits. Finally, the article
proposes suggestions for technological optimization, improvement of economic evaluation system, and upgrading of intelligent control
system, in order to provide support for the development of building energy efficiency and the construction of green building system.
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