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A collection efficiency of modern electrostatic precipitators (ESP) is very high except for that
of submicron particles. To improve the collection efficiency of fine particles, it is considered
to use an electrostatic agglomeration technique. This technique is to produce larger particles
by collision of oppositely charged fine particles under Coulomb force. In this paper, two-stage
type ESP with a bipolar charging section is proposed and the fundamental characteristics of
agglomeration and precipitation of submicron particles are studied. The ESP consists of a
bipolar charging section and an electric field section. Smoke particle trajectories are observed
and particle size distributions are measured with charging voltage and electric field strength
as parameters. Moreover, particle charges are calculated by using a corona field calculation
method and theoretical particle trajectories are compared with experimental results. As a
typical results, 0.3-1 #m particles decrease to only 18% (75% without bipolar charging), while
1-5 pm particles increase to about 82% (25% without bipolar charging). The mean diameter of
smoke particles with electrostatic agglomeration increases two times compared to that of non-

agglomerated particle.
an optimum condition.
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The collection efficiency for submicron particles is about 80% under
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Fig. 1 Experimental apparatus.

(Two-stage type ESP by using a bipolar charging method)
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Fig. 3 Photographs of smoke particle trajectories
in charging section.

2 2T 3(b) KR LB EELS TEEM: Vp="7. 0kV,
At Va=—5.8kV ¢, =wrBHENEREFN =
LOpA, In=~1.0pA Licn L &0 B—KFiexds
WEEOHEHRELE LR, FEEAREREY D
L Uk = v F BB OMHTED b lf - THH LIE
MRE (Bo) RN TELIWIHERAHR? AL

TRDT.
ERMER
qf:4ﬁ£oa2Eci§* Lt (1)
&s+2 t+7e
iU €0 BLEOHER @ PrFAR
&s : PIF o LLFEER t o fAf R R

e ¢ ffBERFERL
(rc‘=4€oEc/Z'c, ic t A & VEIRTBE)
IHHER

qth

_ AreoakT
e
FIE L kR By = B
e: BERE

v ¢ AR

.1n(‘+fd ) (2)

‘L'c’

T:{RE



326 (68)

%1 HEREOLEK

Table 1 Comparison of calculated values of particle charge for positive and negative coronas.
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(a) Measurement method. (b) Bar graph distribution.
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Fig. 8 Dependence of the rate of particle distribution on horizontal sampling.
(a) Measurement method. (b) Bar graph distribution.
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