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Numerical simulation study of two-stage electrostatic precipitator. GAO Meng-xiang, YAO Xin, ZHU Yong, ZHANG Yi-kun,
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Abstract: A complete numerical model was developed for the dust removal process in the two-stage electrostatic precipitator (ESP).
Numerical simulation method was used to study velocity distribution, particle charging characteristics, particle moving tracks and
other physical processes which were difficult to measure directly. The electric field was analyzed using Poisson equation, current
continuity equation and homogeneous electric field equation. Fluid flow was elucidated using N-S equation and the standard k-¢
turbulent model. Particle tracks were described using Lagrangian method. The accuracy of the numerical model was verified by
comparing the numerical results with the experimental data of the cross-sectional velocity and the particle removal rate. Numerical
simulation results showed that the fluid flow distribution in two-stage ESP was sensitive to the inlet wind speed. The proportion of
charge with different charging methods was determined by particle diameter. And the particles of different sizes had different
dominant charging methods. Moreover, the approach of particles to plates was caused by the interaction of the electric force and the
drag force in pre-charger, while the approach in dust collection part was dominated by electric force. It was also found that the inlet
velocity influenced the particle tracks by changing particle advance speed and internal flow field.
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Fig.1 Geometrical parameters of numerical model
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Fig.3 Comparison between numerical results and

experimental data of wind velocity
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