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Fig. 7 Particle size distribution before-and after agglomeration under the influence of applied voltage
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Fig. 9 Particle size distribution before and after agglomeration under the influence of dust concentration
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Influence of discharge electrodes in precharging on particle agglomeration
effect under AC electric field

HE Xiaoyang', HUANG Chao"’, HAO Peiyu', ZHANG Ning'?

1. School of Energy and Environmental Engineering, Hebei University of Technology, Tianjin 300401, China; 2. Tianjin
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Abstract To explore the effect of different pre-charging conditions on the agglomeration effect of particulate
matter in the electric agglomeration process and to select the optimal parameters, an experimental system
containing a pre-charging zone and an agglomeration zone was investigated. The V-I characteristics of the
discharge electrodes-a fishbone wire and a four-tooth barb wire were measured. Then experiments of the two
electrodes under positive corona and negative corona discharge conditions with different voltages, dust
concentrations, and airflow velocities were conducted, based on which orthogonal experiments were conducted
to derive the best level of each factor. The results showed that the difference between the V-I characteristics of
the two electrodes in positive corona discharge was very small. The current of the fishbone wire was larger than
that of the four-tooth barb wire in the negative corona discharge. The current of negative corona discharge was
larger than that of positive corona discharge. The results of single-factor experiments showed that the
agglomeration effect of negative corona discharge was better than that of positive corona discharge, and the
agglomeration effect of the four-tooth barb wire was better than that of the fishbone wire. Therefore, three levels
of voltage, dust concentration, and airflow velocity were selected for orthogonal experiments with the four-tooth
barb wire and negative corona discharge, and the best levels were 35 kV, 2.0 g'-m ™, and 1.4 m's™' respectively.
An idea was proposed for the electric agglomeration experimental research with multi-factor and multi-level,
which provided a reference for the selection of pre-charging parameters in practical applications and had certain
guiding significance for the removal of particulate matter.

Keywords precharge; discharge electrode form; AC electric field; particulate matter; electric agglomeration;

orthogonal experiment
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