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State of collected-particles in an ESP using bipolar corona discharge
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The discharge spikes in the ionizer of the ESP (electrostatic precipitator) with bipolar corona-discharge are arranged
not only in the energized-plates but also in the grounded-plates. The discharge from the spikes in the grounded-plates
generates ions of opposite polarity to those from the energized-plates. A two-stage ESP with bipolar-corona discharge
is composed of the ionizer and a collector to which DC high voltage is applied. In the previous test, this bipolar
collection method, using positive and negative discharges simultaneously, has been proved to collect particles
satisfactory. In this report, the vestiges formed by the collected-particles on the collector-plates have been discussed
being in comparison with the case of an ESP with conventional mono-polar corona discharge.
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Fig. 1 Principle of ESP with bipolar corona discharge.
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Fig. 2 lonizer plates.

(b) Grounded-plate for
mono-polar use only.
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Table 1

1 EBRIEE O

Specifications of test equipment.

Items

Details

Diesel engine #1

ISUZU 4BD1-1, 1200 rpm, fuel: diesel oil

Connection Total length; 4 m (approx.)
duct #2 Accessory; pipe with exhaust-distribution-nozzles
Connection duct W 121, H 140, L 150 mm (Inside)

(#3,5,7,10,12,14)

Material; ABS resin

Bipolar ionizer

duct #4

Duct ; W 121, H 120, L 300 mm (Inside)

Material; ABS resin

Collector duct

Duct ; W 121, H 120, L 400 mm (Inside)

#6, #13 Material; ABS resin

Mono-polar Duct ; W 121, H 120, L 300 mm (Inside)
ionizer duct #11 Material; ABS resin

Connection Total length; 4 m (approx.)

duct #8 Taper shape

Fan #9 Axial flow fan with inverter-control

High voltage
power supply
#15

Type-SWEP (Origin Electric)
Max. output; DC +11kV, 500 mA

Ripple; from -3 to +3 %

High voltage

Tunnel-ESP power supply (Origin Electric)

power supply Max. output; DC+13kV, 150 mA and
#16,#17 Max. output; DC+9kV,20 mA
Ripple; 5 % or less
Microscope Digital microscope VHX-100F (KEYENCE)
(Optical) Lens; VH-Z25 (25-175 times)
Meters for Model 2000 (Dylec, gravimetric with 10 pm cutter)
particle for interval measurement.

concentration

AP632T (SHIBATA, light scattering)

for continuous measurement.
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Fig. 17 Mode of particles in the bipolar-ionizer.
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