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[Abstract] This paper explores the application of artificial intelligence (AI) technology in the intelligent
optimization control of boiler combustion. It begins by analyzing the operating principles of the boiler
combustion system and the limitations of traditional control strategies. The paper then examines the applicability
of Al algorithms, such as deep neural networks and reinforcement learning, in combustion control. A
three—layer architecture—based intelligent optimization control system is designed, and key strategies, including
combustion state prediction and dynamic optimization control, are proposed. The research findings indicate that
this strategy can significantly enhance boiler thermal efficiency, reduce pollutant emissions, and support
multi—objective optimization and online learning capabilities. Finally, the paper addresses technical challenges
related to data quality and real—time performance, and looks ahead to the integration of technologies like digital
twins and edge computing, providing theoretical support and practical pathways for the intelligent
transformation of boilers.
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