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Numerical simulation of the influence of a new type of dislocation plate on the
flow field of the electrostatic precipitator

CUI Xiaohui', HOU Xuechao', ZHANG Wenting', CHEN Xudong', ZHANG Xiaojun', LI Qing"*"

1. College of Physics Science and Technology, Hebei University, Baoding 071002, China; 2. Institute of Electrostatic
Technology, Hebei University, Baoding 071002, China
*Corresponding author, E-mail: liging@hbu.cn

Abstract In order to reduce the upgrading cost of the existing precipitator and improve its collection efficiency
of fine dust, on the basis of the existing precipitator, the arrangement of the anode plates was adjusted. The
dislocation arrangement was designed to maximize the use of the original precipitator resources, minimize
upgrading cost, and achieve a satisfactory dustremoval effect. The widely used FLUENT simulation software at
present was used to perform numerical simulation, and the electric potential distribution and airflow distribution
were observed and analyzed. Numerical simulation results showed that when the mainstream wind speed was
lower than 0.5 m-s ™, the ion wind had a greater impact on the flow field; when the mainstream wind speed was
over 0.8 m's™', the mainstream wind became the main factor affecting the spatial flow field distribution. The
impact of ion wind was weakened, but the ion wind group at this time still promoted the airflow to flow into the
back of the misplaced plate and completed the collection. The gap design of the dislocation plate could weaken
the scouring effect of the ion wind on the anode plate, which proved that the arrangement of the dislocation plate
was beneficial to conteract the negative influence of the ion wind on the dust collection and effectively improved
the collection efficiency of fine dust. The result of numerical simulation has a certain reference significance for
the design and improvement of electrostatic precipitator.

Keywords ionic wind; flow field; primary air flow; dislocation plate gap; fine dust
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