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Abstract

With the continuous expansion of urban wastewater treatment capacity and the increasing constraints imposed by energy and water
resources,the problems of high operational energy consumption and low water resource utilization efficiency in wastewater treatment
plants have become increasingly prominent.Based on the system regulation concept and engineering technology framework of water
conservancy and hydropower engineering,this study investigates energy conservation,consumption reduction,and water resource
recycling in wastewater treatment plants from the perspective of coordinated optimization of energy flows and water cycles.By
introducing hydropower head utilization,hydraulic condition optimization,and the coordinated configuration of hydraulic structures
and electromechanical systems,the formation mechanism of energy consumption and the potential for energy savings in wastewater
treatment plants are systematically analyzed.A system-oriented optimization approach that integrates energy conservation with
water resource recycling is proposed,providing theoretical support and engineering references for promoting green and low-carbon
operation of wastewater treatment plants and enhancing the overall efficiency of regional water systems.
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