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Electrostatic Precipitator without Using Corona Discharge

— State of Collected Particles on Pole-plates —
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Although electrostatic precipitators (ESPs) charge particles which are passing through corona-discharge space and collect
them by Coulomb's force, the authors have thought that the power consumption in ESPs might drastically be decreased if

particles could be charged “without using corona-discharge”. To verify this idea, the authors have tried an experiment as
follows. i.e. DC high voltage was applied to a one-stage ESP composed of parallel flat-plates without corona discharge-spikes.
This ESP does not generate corona discharge but does form non-uniform electric field of +8 kV/cm. The ESP was operated for
18 h under the diesel-exhaust gas-flow condition of 9 m/s. After the exposure to diesel exhaust, the electrode-plates of the ESP

were observed. The result showed that the ESP collected particles on the electrode-plates without corona discharge. This study

implies the possibility of ESPs without using corona discharge to minimize the electrical power consumption.
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Fig.1 Electrode-plates for experiment.
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Fig.2 Layout of electrode-plates of ESP.
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Fig.3 Schematic diagram of test equipment.
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Table 1  Specifications of test equipment.
Items Details
Diesel engine #1 ISUZU 4BD1-1, 1200 rpm, fuel: diesel oil

Connection duct #2

Total length; 4 m (approx.)
Accessory; exhaust-distribution-nozzles

Connection duct #3 W 121, H 140, L 150 mm (Inside ), ABS resin
ESP duct #4 W 121, H 120, L 300 mm (Inside ), ABS resin
Connection duct #5 W 121, H 140, L 150 mm (Inside ), ABS resin
Connection duct #6 Total length; 4 m (approx. ), Taper shape

Fan #7 Axial flow fan with inverter-control

High voltage power supply #8

Tunnel-ESP power supply (Origin Electric )
Max. DC +13 kV (0.15A) : Ripple; 5% or less

Bypass duct #9 W 121, H 140, L 600 mm (Inside ), ABS resin

Microscope ( Optical )

Digital microscope VHX-100F (KEYENCE )
Lens; VH-Z100 (x100-1000)
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Fig4 Electrode-plates “g-4" and “e-3" of ESP after 18 h
operation.
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Observation on grounded-plate “g-4" ( from A to H point) .
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TR e-3 DEIEE (T 55 R #1)
Observation on energized-plate “e-3" ( from J to R point ) .
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Fig.5 Observation of grounded-plate and energized-plate after applying voltage for 18 h. ( Each %-value shows “black area ratio ")
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Fig.6 “Black arearatio” of observation points on grounded-plate “g-4" and energized-plate “e-3".
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