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Coupling optimization Design of Pressure Steel Pipe Installation Direction and Energy
Consumption in Mountainous Area Drinking Water projects
Sanjiang Wang
Sinohydro 11th Engineering Bureau Co., LTD.

[Abstract] To address the challenge of coordinated optimization of pressure steel pipe installation and energy
consumption in mountainous drinking water projects, this paper, in combination with topographic and
geological features, systematically analyzes the influence mechanism of installation direction on energy
consumption, constructs a coupled optimization model and proposes a solution. Based on the theory of fluid
mechanics, the influence of upslope, upslope and zigzag installation on resistance loss is quantified. Taking the
installation slope as a variable, the energy consumption difference law between steep slopes and gentle slopes is
revealed. By setting the core goal of minimizing energy consumption, taking into account cost, construction and
safety constraints, establishing a multi—objective function, solving it with an improved genetic algorithm, and
verifying it with BIM and CFD technologies, the research provides theoretical and technical support for the
energy—saving design of drinking water projects in mountainous areas.
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