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Abstract

In response to the issues of ‘high energy consumption and significant efficiency fluctuations’ under the traditional fixed control
mode of industrial electrostatic precipitators, this paper systematically investigates the application pathways of fuzzy PID control,
neural network predictive control, and deep learning optimization control, leveraging the adaptive and precise regulation advantages
of intelligent control technology. By constructing an industrial-grade experimental platform, a comparative analysis of different
intelligent control strategies on power supply parameters, ash cleaning rhythm, and airflow field distribution is performed. The results
indicate that the electrostatic precipitator using deep learning optimization control reduces unit energy consumption by 24.3%-28.7%
compared to traditional control, maintains a dust removal efficiency stable at over 99.6%, and shortens the response delay to load
fluctuations to less than 0.5 seconds. This research provides technical reference for the intelligent upgrading of industrial flue gas
purification equipment and aids enterprises in achieving the dual goals of environmental compliance and energy saving.
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