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[Abstract] This study addresses key issues in the operation and management of urban pipeline systems by
systematically exploring theoretical methods and technical approaches for optimizing hydraulic models and
pressure regulation.Starting from the fundamental principles of fluid mechanics, the study constructs a
mathematical model framework for pipeline networks based on mass conservation, energy balance, and head loss
equations.By analyzing the three major bottlenecks in existing technologies—insufficient data collection
accuracy, overly simplified model structures, and coarse pressure regulation strategies—the study proposes
multi—dimensional solutions.In terms of model optimization, an innovative 'tiered modeling + dynamic
updating' approach is designed, integrating intelligent sensor networks and data fusion algorithms to enhance
data quality.For pressure regulation, a 'zonal management + intelligent decision—making' system is established,
transitioning from static control to dynamic optimization.Typical case studies show that this technology can
increase pipeline operation efficiency by over 25% and reduce energy consumption by 15%—20%, providing
reliable technical support for the scientific management of urban pipeline systems.The research findings are of
significant practical value for advancing smart water management and achieving refined urban infrastructure
management.
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