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Effect of Asymmetric Electric Field and Local Gas Flow on Electrostatic Precipitation
in a Collector of a Two-stage Type Electrostatic Precipitator
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Electrostatic precipitators often use flat electrodes to capture more particles. Microscopically, the gas flow near the electrodes
slows down due to viscosity. On the other hand, in parts of the electrostatic precipitator where the gas flow is fast, the number
of particles passing through this space increases. In other words, the particle concentration per unit time increases. In this
study, particle reduction efficiency is tried to improve with preferentially passing gas through an enhanced electric field. In
electrostatic precipitators with multiple electrode units, non-uniform gasflow leads to a decrease in volumetric efficiency for
the air purifier. The device targeted in this study is a small household air purifier. In an asymmetric electrode configuration,
the particle reduction efficiency decreased due to the reduction in electrode area, however the decrease was small. In addition,
the particle reduction efficiency was improved with strengthening the flow near the electrodes. A sufficient effect was obtained

with a suction flow rate of 5 L/min, 13.5% of the total flow rate.
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Fig.1 Schematic diagram of experimental apparatus.
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Fig.2 Electrode structure of wire-plate type pre-charger.
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Fig.3 Electrode structure of particle removal section for comparing
the effect of the electric field.
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Fig.4 Particle removal section attached local exhaust nozzle electrode
structure.
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Fig.8 Particle reduction efficiency 1. as a function of suction flow rate.
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Fig.9 Electrode surface images after 2 hours operation.
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Fig.10 Model for collecting charged particles in the removal section.
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