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Optimization of Hydraulic Calculation and Application of Backflow Prevention Technology for
High-rise Building Water Supply and Drainage Pipeline Network
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Shijiazhuang Wancheng Civil Architecture Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The water supply and drainage system of high-rise buildings faces severe challenges in maintaining hydraulic stability and
ensuring water safety due to its complex pipe network structure, multiple water points, and large building height. Hydraulic calculation
deviation can easily lead to imbalanced pressure distribution in the pipeline network, increase system energy consumption, and the
occurrence of backflow pollution has a direct impact on drinking water safety. In view of this, the article deeply analyzes the core
difficulties in hydraulic calculation of high-rise water supply and drainage pipelines, and proposes a hydraulic calculation optimization
method based on EPANET software coupled with dynamic node flow model. At the same time, the types of backflow prevention
technologies are systematically sorted out, providing strong guidance for practical engineering applications. The research results show
that the optimized hydraulic calculation method has significant application effects, which can effectively control the pressure deviation
of the pipeline network, reduce energy consumption, and reasonably select anti reflux devices to prevent the occurrence of reflux
pollution. The research conducted in the article can provide solid technical support for the design and safe operation of water supply
and drainage systems in high-rise buildings.

Keywords: high-rise buildings; water supply and drainage pipeline network; hydraulic calculation optimization; EPANET simulation;
anti reflux technology; reflux pollution control
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