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Relationship between Collection Efficiency and
Pre-charger Grounded Electrode Length in Electrostatic Precipitator
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Electrostatic precipitators are used to improve air pollution. Electrostatic precipitation consists of two main processes, which
are charge process for charging suspended particles by corona discharge and collection process for collecting charged particles
by Coulomb force in electric field. Two-stage type electrostatic precipitators consist of a pre-charger as charge process and a
collector as collection process. Power consumption in charge process is higher than that in collection process due to corona
discharge. The aim of this study is to clear the relationship between collection efficiency and grounded electrode length at the

pre-charger. The pre-charger of this present version electrostatic precipitator is applied negative dc high voltage, and then
grounded electrode length was changed from 20 mm to 240 mm. Two different types of air gaps between a wire electrode and
a grounded plate electrode are tested. As a result, collection efficiency has a peak value for suitable grounded plate electrode
length under the same conditions of air gap and power consumption.
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Table I Average particle number concentration at upstream of
electrostatic precipitator.

Particle Size Range | Ave. Concentration [ Number/L ]
0.3-0.5 um 6.16 x 10°
0.5-1.0 um 452 x 10°
1.0-2.0 um 7.15 x 10°
2.0-5.0 pm 1.99 x 10°
>5.0 um 1.41 X 10
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($0.26mm Wire Electrode)

Gas Flgw

/45
SN AREEEN 80mm
30mm 15mm  15mm

(A) Air Gap:15mm (B) Air Gap:7.5mm

1 7 EE AR A A T A
Fig.l Schematic structures of pre-charger.
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Fig.2 Schematic structure of collector.
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Fig4 Discharge current density distribution on grounding
electrode with corona discharge.
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Fig.5 Discharge currents as a function of applied voltage for (a)
Air Gap 15 mm and (b) Air Gap 7.5 mm.
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Fig.6 Discharge current density distribution on grounded
electrode in corona discharge.
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Fig.7 Collection efficiency as a function of grounded electrode
length for various particle size range with air gap 15 mm
and discharge power 3 W constant.
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Fig.8 Collection efficiency as a function of grounded electrode
length for various particle size range with air gap 15 mm
and grounded electrode length 40 mm constant.
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Fig.9 Collection efficiency as a function of pre-charger electrode
length and discharge power (Air Gap 15 mm).
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