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Study on improvement of submicron particle collection performance in
2-stage parallel-plate electrostatic precipitators
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Abstract

It was reported by some researchers that two-stage parallel-plate ESPs, commonly called

electronic air cleaners, show decreasing behavior of collection efficiency as particle size de-

creases below about 0.03zan. This phenomenon is attributed to partial particle charging char

acteristics, where some of incoming particles are not charged in the charging cell of 2-stage

parallel-plate ESP. One way to improve the decreasing collection efficieny in that particle

size range 1s to enforce particle charging quantity in the charging cell. In the present study,

in order to do this a 2-wire series-type charging cell modified from a 1-wire normal-type

one was suggested and investigated theoretically and experimentally concerning improve-

ment of the collection efficiency. It was confirmed from the experimental and theoretical

works that the collection efficiency was apparently improved.
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Fig.1T Modeling of a 2-stage parallel-plate ESP
Table 1 Operation condilions of the present
2-stage parallel-plate ESP
Raduws of wire 7,(m) 0.1
Width of charging cell W,(m) 45
Length of charging cell L.(mn) 60
Width of collecting cell W.(mn) 6
Length of collecting cell £,(m) 190
Appled voltage of corona wire V.(kV, positive) 115
Applied voltage of high voltage plate Vu(kV, positive) | 6
Velocity of gas Ulm/s) 25
Temperature of air T(K) 293
Pressure of air P{atm) |
Viscosity of air p(kg/m-s) 1.8x107"
Alr mean free path(m) 0.066
lon mobility K(mi/V-s) 14%107
lonic mean free path A gm) 0.0145
Wire roughness factor 1.0
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