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Fig2  Electrode configuration of unipolar precharger Fig.3  Electrode configuration of bipolar precharger
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Fig.5 Comparison of dust penetration
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Fig.6  Particle size distribution of electrostatic agglomeration under different charging conditions
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Efficiency enhancement and drag reduction effects of bipolar electrostatic-
bag filter
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Abstract In order to improve the particle collection, filter cleaning, and pressure drop reduction of the current
electrostatic enhancement bag filter, a wire-tube bipolar electrostatic-bag filter was proposed. Then, in
comparison with the unipolar electrostatic-bag filter, its efficiency enhancement and drag reduction effects were
analyzed when the silicon powder with medium diameter of 1.74 pm was used. The results show that the dust
penetration and pressure drop of bipolar electrostatic-bag filter decreased by over 25% and 27% at the filtration
velocity of 3 m « min™" and inlet dust concentration of 2 500 mg + m~, respectively. To analyze efficiency
enhancement effect of the electrostatic agglomeration of the bipolar charged particles, the particle size
distribution of the dust layer on the surface of the fabric filter was determined. The medium diameters of unipolar
charged and bipolar charged particles were 1.83 pm and 1.92 wm, respectively, which indicated that the latter
presented a stronger electrostatic agglomeration effect. Therefore, the particle collection efficiency can be
improved due to the difficult penetration of these coarse agglomeration particles through the fabric material. In
order to clarify the drag reduction of the bipolar charged particles, the accumulation density of the particles was
measured by the natural stacking method. The results showed that the accumulation density of the bipolar
charged particles was less than that of the unipolar charged particles. It is proved that if the charged particles are
bipolar, a fluffy dust layer can be formed on the surface of the bag. Thus, it is helpful to reduce the pressure drop
and improve the filter cleaning effect.

Keywords electrostatic-bag filter; unipolar charged particles; bipolar charged particles; electrostatic agglomeration;

pressure drop of filter material for dust remover





