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Research on the energy efficiency improvement strategies
of electrostatic precipitators based on load characteristics.
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Abstract

To address the energy efficiency imbalance problem caused by load fluctuations in electrostatic precipitators in industrial scenarios,
this paper focuses on the coupling relationship between the load characteristics of the electrostatic precipitator and its energy
efficiency. Through experimental testing and data modeling, it analyzes the impact of load parameters (dust concentration, particle
size distribution, air flow speed) on dust removal efficiency and energy consumption under different working conditions. Based on
the classification of load characteristics, a hierarchical energy efficiency enhancement strategy is proposed, encompassing “dynamic
power supply adjustment - partitioned electric field optimization - coordinated control”. Verified in industrial sites, this strategy can
reduce the operating energy consumption of electrostatic precipitators by 18%-23%, while maintaining dust removal efficiency above
99.5%, providing technical support for energy-saving renovations of industrial flue gas purification systems.
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