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Research on Intelligent Control of HVAC Electric Actuators
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[Abstract] The proportion of energy consumption attributed to HVAC systems continues to rise. As a key
component of terminal regulation and energy distribution systems, the control accuracy and response speed of
electric actuators directly determine system operating efficiency and indoor thermal comfort. The introduction of
high—precision, fast—response technologies not only helps optimize equipment coordination and reduce energy
waste, but also strengthens the dynamic regulation capabilities of HVAC systems. Its core value lies in fully
exploiting energy—saving potential while maintaining comfort, thereby minimizing operating energy consumption
to the greatest extent possible while ensuring environmental quality. From the perspective of intelligent control,
this paper summarizes the problems and technical challenges faced by HVAC electric actuators, and comparatively
analyzes the application and future development directions of various intelligent control methods, including fuzzy
control, neural networks, predictive control, and hybrid strategies. On this basis, an intelligent control solution
covering three aspects—enhanced sensing, strategy improvement, and edge computing deployment—is proposed,
and potential implementation approaches in practical engineering projects are discussed. The study finds that
introducing intelligent control does not simply mean replacing existing algorithms with new ones; rather, it
requires transforming the data—driven capabilities and communication architecture at the actuator end, thereby
shifting the actuator from the original mode of “passive response” to “active prediction.”
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