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Abstract: With the increasingly tight global energy supply and the continuous improvement of environmental protection requirements,
air conditioning systems, as one of the equipment with extremely concentrated energy consumption in modern buildings, have
gradually received more and more attention in terms of energy-saving operation. Especially in high energy consumption scenarios such
as large public buildings, industrial plants, commercial complexes, and high-end residential buildings, the operational efficiency of air
conditioning systems directly affects the overall energy cost and environmental emissions. The article conducts a systematic
exploration of automatic control technology in energy-saving operation of air conditioning systems. Initially, it starts with the basic
principles of automatic control systems, and then introduces the key equipment that makes up the control system, such as sensors,
actuators, and controllers. On this basis, we will focus on exploring the adaptability and practical application of various advanced
control strategies in air conditioning systems, such as the stability of PID control, the flexible response capability of fuzzy control, and
the forward-looking scheduling advantage of predictive control in multivariable coupled systems. Based on the structural
characteristics and operational requirements of the air conditioning water system, air system, and cold and heat source system, this
paper deeply analyzes the application effectiveness and practical achievements of automatic control technology in energy-saving
operation in various links. Research has shown that after scientific and rational deployment and integrated application, automatic
control technology not only significantly reduces the energy consumption of air conditioning systems under different operating
conditions, but also effectively improves the accuracy, stability, and user comfort of system operation.
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