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2-Stage-type Electrostatic Precipitators with Bipolar-discharge of DC-corona
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Two-stage-type ESPs (electrostatic precipitators) are composed of ionizers and collectors. DC high voltage is applied
to the discharge poles in the front stage ionizers. Particles passing through the space of positive or negative corona are
charged. The rear stage collectors capture the particles. Although spike-type dischargers are adopted widely, the spikes
in this test are arranged not only in the energized plates but also in the grounded-plates in the ionizer. As the test result,
particles are collected by the discharge from both the energized plates and the grounded-plates. The discharge in the
grounded-plates generates ions of opposite polarity to those from the energized plates. This bipolar collection method
using positive and negative discharges simultaneously shows a possibility that particles are efficiently captured not
only on the grounded-plates but also on the energized plates in the collector. The results of this study imply the first
step of the higher performance ESPs with the bipolar-collection method.
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Fig. 1 TIonizer for bipolar discharge.
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Fig. 2 Top-view of ionizer for bipolar discharge.
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Fig. 4 Principle of ESP with bipolar discharge.
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Table 1 Specifications of test equipment.

Items Details
Duct .
DR@EDB) W 121, H 140, L 200 [mm] (Inside)
Tonizer (®) Duct ; W 121, H 32, L 180 [mm] (Inside)
S mm-pitch slits on ceiling and floor part.
Type ; Parallel-flat-plates type
Wind velocity rate ; 9 m/s
In case of G10; 6 plates for ED. & 7 for S.D.
In case of G15; 4 plates for ED. & 5 for S.D.
In case of G20; 3 plates for E.D. & 4 for S.D.
Collector (®) Duct ; W 111, H 120, L 200 [mm] (Inside)
Plate ; Thickness 0.4, H 124, L 200 [mm]
10mm-pitch slits on ceiling and floor part.
Type ; Parallel-flat-plates type
Wind velocity rate ; 2.6 m/s
Amount of high-voltage-applied plates ; 6
Amount of earth-plates ; 6
Gap between adjacent two plates ;10 mm
Fan (©) MU1238A-11B (Oriental Motor Co., Ltd.)
Quantity ; 2 (tandem coupled)
With a variable frequency controller
High voltage Model-502 (Pulse Electric Engineering)
power supply Max. output ; DC +25kV, 25 mA
(@) Stability 0.01%
High voltage MODEL-600F (Pulse Electric Engineering)
power supply Max. output; DC-15kV,30 mA
(@) Stability 0.005%
High voltage APH-10K5N (Maxelec Co., Ltd.)
power supply Adjusted output voltage ; DC -9 kV (constant)
(@ Max current ; 30 mA Ripple ; 0.02%
Particle KC-01C (RION) , Light scattering method
counter Range ; 0.3, 0.5, 1,2, 5 over [um]
(@) Sampling volume ; 0.01 CF (approx. 34 s)
Wind velocity Climomaster MODEL6531 (Kanomax)
Meter (@) Mode;1 s measuring & 10 times ave.
Voltage meter Digital multi meter type73303 (Yokogawa)
& Probe ({®) Ratio;1/1000 (FLUKE), For high voltage
Current meter Type 201133 (Yokogawa)
(®) Range; 0.1,0.3,1,3 mA
Digital camera DMC-FX01 Lumix (Panasonic)
Mode; starry sky exposure; 60 s
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Fig. 6 Ilonizer for mono-polar discharge.
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Fig. 7 Discharge-poles for mono-polar discharge.

Particle =

4 e .
9 _,'
L Péve —charged Particle
lonizer —-IT-— Collector —
X8 HAMRHEIC L D ESEEDFE
Fig. 8 Principle of ESP with mono-polar discharge.
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Fig. 9 Characteristics between voltage and current in the ionizer

for each gap-length “G” in bipolar discharge.
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gap G in bipolar discharge.
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