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Numerical simulation of the influence of wire and plate arrangement on
electrostatic precipitator performance
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1. School of Civil Engineering & Architecture, Anhui University of Technology, Ma’anshan 243002 , China; 2. School of Civil
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Abstract In order to obtain the influence law of electrode arrangement on the performance of wire-plate
electrostatic precipitator, the multi physical field simulation model was established based on corona electric field
model, k-¢ Turbulence model and Lawless model. The variation characteristics of electric field potential, wind
speed, particle trajectory and dust removal efficiency were analyzed via changing the distance between plates or
lines. The results showed that the increase of polar plate spacing reduced the potential change rate, and the
decrease of polar line spacing led to the change of electrode potential distribution from point to strip, and the in-
fluence degree of potential around electrode was enhanced. Increasing the distance between plates or lines could
reduce the eddy current range and improve the uniformity of velocity distribution. With the decrease of polar
plate spacing or polar line spacing, the angle of particle trajectory offset increased, and the dust removal
efficiency increased. The dust removal efficiency was positively correlated with particle size, and negatively
correlated with polar plate spacing or polar line spacing. When the polar line spacing was 180mm and the polar
plate spacing was 200mm, the removal efficiency of particles with the size of 2.5um was 98.6%. The research
on the arrangement of wire plate structure can provide theoretical reference for the optimization of wire plate
electrostatic precipitator.

Keywords eclectrostatic dust removal; electrode structure arrangement; dust removal efficiency; numerical

simulation; structure optimization
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