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The Behavior of Dust Particle in Electrostatic Precipitators

T. ADACHL* M. KAWASAKI** and H. NAKABAYASHT***
(Received October 3, 1979)

An influence of ionic wind generated along with negative corona discharge in an electrostatic
precipitator on the precipitation process of dust particles is experimentally discussed. In a
wire-to-plate electrode system, the wire electrode (0.65 mm) is replaceable with pipe electrode
(10 mm) with aligned holes (1.5mm) of 10mm intervals. Simulated ionic wind might be
generated by jetting air out of these holes. Electrostatic field, electric field of corona discharge,
field of simulated ionic wind and etc. were prepared as dust collecting electric field by setting
either wire or pipe electrode. The behavior of particles which was introduced into these systems
was analyzed by photographs. Dust of cement, small particles of polyethylene, small particles
of lycopodium, and joss stick’s smoke were used in the respective experiments. Four ranges
of electric field which affect ionic wind in different manner could be classified by analyzing
behaviors of submicron particles. The range of electric field for the most effective collection
was determined under the existence of ionic wind. It was observed that DL and ¢ for the
locus of a particle as shown in Fig. 9 increased with increment of the average field strength,
and both DL and ¢ of the large particle were larger than that of the small particle under the
same average field strength, As the result of discussion for these criteria (DL and @) of
particle collection in above described electric field, it was confirmed that an existence of ionic
wind was essentially important for an efficiency of collection of even larger particles than
about 1 pm.
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Table 1 Characteristics of particles.

BRECABBHOR LAKTORE (R - 1K - shk)

Dia.(gm) p(Q+-cm) es

Polyethylene =90 1013 2.3

Fly ash 1.0~50  8x101s
Smoke (Joss stick) 0.05~0.1
Lycopodium =15 1.04x1018 5.0
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Fig. 2 Joss stick’s smoke generator.
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Fig. 3 Corona current characteristics of one and
two discharging electrodes.
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Fig. 4 Tonic wind velocity and corona current
density distributions on the plate electrode.
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Fig. 6 Flow pattern of Joss stick’s smoke particles
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Fig. 5 Maximum ionic wind velocity characteris-
tics for a wire-to-plate electrode.

(Vg=1.0m/s).
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Fig. 8 Picture of polyethylene particle loci in the
corona field (D=0.06m, Vg=1.0m/s, E=
7x10° V/m, le=4.04X10-* A).
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Fig. 9 Schematic diagram of particle striking
angle and falling position (see Fig. 8).
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Fig. 10 Characteristics of particle falling position
(see Fig. 9).
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(see Fig. 9).
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Fig. 13 Lycopodium particle loci.
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Table 2 Lycopodium-drift velocity obtained by
the camera measurement in Fig. 11.

Y(10-2 m) 1.0 2.0 3.0 4.0 4.5 5.0

E(105 V/m) wp (m/s)
3.0 1.33 1.06 0.8 0.93 1.06 1.48
4.0 1,19 1.14 0.8 0.58 0.64 0.93
5.0 {.14 1.06 1.01 0.77 0.53 0.48
6.0 1.19 0.93 0.73 0.66 0. 53 0.74
7.0 1.33 0.93 0.66 0.58 0.45 0.40

#3  FTHE UicHi & DRI T O TR B B ML o (m/s)
Table 3 Theoretical lycopodium-migration velocity
under saturation charge.

E(105 V/m) 3.0 4.0 5.0 6.0

o(m/s) 0.93 1.66 2.59 3.73
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Fig.15 Striking angle characteristics of polyethylene
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Fig. 16 Loci and velocity characteristics of poly-
ethylene particle in 3 kinds of fields.
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Fig. 17 Loci and velocity characteristics of poly-
ethylene particle in the corona field.
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