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Abstract

Aiming at the problems of high energy consumption and serious carbon emissions in traditional rotary hearth furnace systems, this
paper proposes a system integration optimization scheme based on microgrid technology. Firstly, the basic principles and architectural
characteristics of microgrid technology are analyzed, and a four-layer architecture model including renewable energy generation, energy
storage systems, energy conversion devices and intelligent control platforms is established. Then, the energy characteristics of the rotary
hearth furnace system are studied in depth, and the system energy consumption patterns and optimization potential are revealed through
the analysis of relevant data from 2019 to 2024. On this basis, an integration scheme of microgrid and rotary hearth furnace system is
designed, and a dynamic energy management strategy based on artificial intelligence is proposed to realize the optimal control of multi-
energy coordination and real-time scheduling. Simulation results show that the scheme can improve the comprehensive energy efficiency
of the system by 15.3%, reduce carbon emissions by 23.7%, and save annual operating costs by 18.5%. The research results provide
important theoretical basis and technical support for the promotion and application of industrial microgrids.
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