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The authors have been studying the electrostatic precipitator (ESP) which can charge suspended particles without using
corona discharge, in order to reduce the power consumption in the ESP. The ESP is consisted of parallel flat electrode-plates
with staggered arrangement without corona discharge spikes. From the vestiges of attached particles on the electrode-plates
and the collection efficiency measured in the foregoing studies, it was confirmed the particles were re-entrained into the gas
stream with acquired induction charge after contacting to the electrode-plates. In order to clarify the performance of particle
collection furthermore, the authors measured the collection efficiency with various electrode-arrangement in this study. The
result showed “the longer electrode-plates, the higher collection efficiency” and “the longer distance between two sets of
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electrode-plates, the higher collection efficiency ~.
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Fig.1 Electrode-plates for experiment.
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Fig.2 Plate-arrangement and circuit (1).
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Fig.3 Plate-arrangement and circuit (2).
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Fig.4 Schematic diagram of test equipment.
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Table 1  Specification of test equipment.

Items Details
Duct (#1,2,4,5,6,7) | W 121, H 140, L 200 mm (Inside )
ESP duct (#3) Duct ; W 121, H 32, L 300 mm (Inside)
with slots for fixing electrode-plates
MU1238A-11B (Oriental Motor Co., Ltd.)

Quantity ; 2 (tandem coupled )
With a variable frequency controller

HVa-10K10N/OLTS/100 (Maxelec

Fan (#8)

High voltage

power supply Co.,Ltd.)
(#9) Max. output ; DC -10kV , 10 mA
Ripple 0.01%
Particle counter KC-01E (RION) , Light scattering method
(#10) Range ; 0.3,0.5, 1,2, 5 over um
Sampling volume for individual
measurement ;

sample-mode of 283 mL (per 34 s)

Climomaster MODEL6531 (Kanomax )
Mode;1 s measuring & 10 times ave.

Wind velocity
Meter (#11)

Voltage meter

Digital multi meter type73303 ( Yokogawa )
& Probe (#12) Ratio;1/1000 (FLUKE ), For high voltage

Current meter Type 201133 ( Yokogawa)
(#13) Range; 0.1, 0.3, 1, 3mA
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Table 2 The measured maximum and minimum concentration.
( By counted particle number in room atmosphere )
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Fig.5 Collection efficiency of Case 1 (L100).

Size of Counted number per 1 L (1 X 107 m’)

P[artlcl]e Max. concentration Min. concentration
Hm (ratiotoall [%]) (ratiotoall [%])

5.0 over 5 (0%) 0 (0%)
2.0t05.0 85 (0.1%) 0 (0%)
1.0t02.0 333 (0.5%) 15 (03%)
0.5t0 1.0 3,466 (4.6%) 164 (3.1%)

031005 | 7237 (948%) | 5060 (966%)

All over 0.3 76,245 (100.0%) 5,271 (100.0%)
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Fig.6 Collection efficiency of Case 2 (1.220).



aOFREEFME L VEKEREEE - BREOEE - (B8 Bhs)

PHIZH o 7.

MXEZ LT 2L, K6 (F—A2, L2080 DF5,
X5 (F—A1, LI00AK) &0 b, ERAYICEEER
ZRLTWA. ZOHEIE, 77— A2 (L220%) D8,
F—2Z1 (L100#0) X0, FERRE (Zo%ha, &
WORED % & F 20 VABAREE D INETZ2[H]) D AR—ZADSK E
WZkiZhHrEEZIOLNS.

3.2 EBI—X3 (BMRIEREYDZEAL)

L100MR %, 1B H & 2B BICICE L2, 1B&HE 2B
HOBEBIEEE Y %2 0 mm, 10 mm, 30 mm, 50 mm & Z2{L &
BC, FEFELIELERTX 7 IR

9
O
g | +
+
—7 F A &
=7 o
i N R [=]
=6 @ Q
9 i]
5 ¢  x
25 7
t"GT') 4 | O 1st
g A 2nd
E 3 F o 3rd
o) X 4th
O2t + sth
1+ Ave.
0
0 10 20 30 40 50

Distance Y [mm]

K7 r—A3 (LI00MK% 28) DR
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