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Research on Intelligent Transformation and Operational Optimization Strategies for Urban Heating Systems
Yang Guangshun
BoShan District Heating Guarantee Service Center, Zibo, Shandong 255200

[ Abstract ] Urban centralized heating systems serve as critical infrastructure for meeting public needs and ensuring urban stability.
Traditional heating operation models have long faced challenges including delayed regulatory responses, high energy
consumption, mismatched heat supply-demand relationships, and inefficient maintenance management, making them
inadequate for modern cities' core requirements of green, low-carbon, efficient, stable, and controllable heating systems.
Intelligent transformation represents the key pathway to addressing these traditional heating pain points and driving
industry upgrading. Leveraging next-generation technologies such as IoT sensing and Al algorithms, this approach
enables real-time monitoring of equipment status throughout the heating process, intelligent regulation of operational
parameters, and refined maintenance management, thereby optimizing system performance comprehensively. This study
focuses on intelligent construction and operational optimization of urban heating systems. It first systematically
examines the fundamental operational logic of heating systems and core requirements for modern green development,
then analyzes core technological pathways and intelligent algorithm application logic for intelligent transformation.
Detailed design concepts for software/hardware architectures of centralized heating smart control systems are
presented, followed by actionable operational optimization strategies tailored to industry practices. The research
provides theoretical references and practical guidance for enhancing energy efficiency, implementing intelligent
upgrades, and achieving coordinated development between green sustainability and operational efficiency in the heating
sector.
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