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[Abstract] Energy—saving retrofits of centralized heating systems are a critical pathway for promoting sustainable
urban energy development. This paper systematically analyzes the energy consumption characteristics of the
three major components—heat sources, heating networks, and end users—and identifies boiler flue gas loss,
network losses, and building heat dissipation as key bottlenecks for improving energy efficiency. Subsequently,
the principles and implementation approaches of energy—saving technologies, such as high—efficiency
combustion and waste heat recovery, are categorized and elaborated. An integrated strategy based on systematic
planning, multi—technology synergy, and intelligent management support is proposed, and a multi—dimensional
comprehensive evaluation system is constructed to provide theoretical and practical references for the green
transformation of urban heating.
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