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Numerical Simulation Research on Electro-Hydrodynamics Flow and

Interelectrode Interference of Electric Precipitator
ZHOU Xiaoying » DOU Huashu, CHEN Xiaoping
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: 3D numerical model was established for internal flow of single-electrode and multi- electrode
electric precipitators, and the effects of electro-hydrodynamics (EHD) flow and interelectrode interference
on internal flow characteristics of electric precipitators were studied. Poisson’s equation and electric
current conservation equation were used to model the electric field, and the incompressible Navier-Stokes
equation and standard k¢ model were employed to describe the electric field distribution. Gas flow and
electric field were worked out through coulomb force coupling. It is found that EHD flow makes the
electrode form two symmetrical vortexes. With the increase in airflow inlet velocity, the two vortex cores
moves to opposite directions. The EHD flow influences the turbulent intensity by both increasing the
turbulent dissipation and production turbulent kinetic energy. The result depends on the dominant
function. The results show that electrodes will generate interelectrode interference. Due to the squeezing
action of potential and space charge distribution in the middle electrode, vortex strength reduces
significantly, and the structure is more regular.

Key words: electric precipitator; collection efficiency; electrohydrodynamics; electric field force
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