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Research on an Intelligent Wastewater Treatment System Based on Negative-Pressure Filtration and Interlinked
Self-Cleaning Mechanisms

Yijin Luo’, Jinyi Ren, Yuan Cui, Xiaoya Zhang, Leifeng Wu

Shanxi University of Engineering Science and Technology
Abstract: With the acceleration of urbanization and increasingly stringent discharge standards for industrial wastewater,
traditional wastewater treatment processes are confronted with prominent problems such as high energy consumption, frequent
maintenance and easy clogging of filtration media. This study proposes a new intelligent wastewater treatment system based
on negative-pressure filtration and interlinked self-cleaning. By constructing a collaborative working mechanism of negative-
pressure-driven filtration unit and intelligent backwashing module, the system realizes low-energy-consumption operation of
wastewater treatment and automatic regeneration of filtration media. Taking the distributed negative-pressure filtration array
as the core filtration unit, the system uses vacuum pump sets to build a stable negative-pressure gradient on both sides of
membrane modules or filter media layers, so as to drive wastewater to pass through filtration media efficiently. This research

provides a new technical path for the efficient, low-consumption and intelligent operation of small- and medium-sized

wastewater treatment facilities.
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