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Feasibility Study of Electrostatic Precipitator with Electrostatics and Flow Separation

— Effect of Suction Flow-rate on Particle Penetration —
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It is important to design for an electrostatic precipitator the relationship between electric-field and gas-flow distributions. In
collecting section of an electrostatic precipitator, gas-flow is against to the migration of collecting charged particles. Further,
particle re-entrainment phenomena are caused with gas-flow. An aim of this study, for the electrostatic precipitation, collection
electrode without collected particles are designed. Therefore, the collected particles are cleaned without stopping the system.
This present version electrostatic precipitator is consisted of precharger and particle removal section. A positive corona
discharge was used as precharger for particle charging. The particle density near the high voltage electrode is increased with
electric field in particle removal section. This high particle density gas is suctioned with induced pump, and then exhaust.
Particle number density of main flow is decreased, the cleaned gas exhausted though passed through this system. In this paper,
it is tested the suction flow-rate in particle removal section. A positive corona discharge was used as precharger for particle
charging. It was assumed that the particle density near the high voltage electrode is increased with electric field in particle
removal section. It is thought that if this gas-flow of high particle density is suctioned with induced pump, in main flow,
particle number density will be decreased and then the cleaned gas will exhaust. Actually, the collection efficiency was

increased with increased suction flow-rate. However, the particle concentration in the suction gas was very low.
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Fig.1 Schematic diagram of experimental apparatus.
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Table.1 Particle size distribution in room and target gases.

Particle concentration [ parts/L ]

0.3-0.5 ym 0.5-1.0 pm 1.0-5.0 pm
Indoor gas 31791 3063 259
Target gas 334740 3519 283
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Fig.3 Electrode structure of removal section.
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Fig.8 Particle reduction efficiencies as a function of suction flow rate.
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Fig.9 Particle reduction efficiencies as a function of suction flow rate.
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