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A Study on the Electrostatic Precipitation as a Function of Resistivity using
various Indoor Dusts.

Seong-Ir Cheong, Young-Min Choi, Young—Chull Ahn*T, Jea-Keun Lee**,
Eun-Chutl Kangm, Euy-Joon Lee

ABSTRACT: Electrical resistivity is an important property for the collection efficiency in the
electrostatic precipitator. In this paper, electrical resistivities of tobacco dusts, yellow sand
dusts and pine pollens are measured using a high voltage conductivity cell based on JIS B
9915. The resistivities of three kinds of indoor dusts are about 1x10" @m” in the normal
range and dust collection efficiency using an electrostatic precipitator at te face velocity of
1.0 m/s shows over 99% for the three kinds of indoor dusts.

Key words: Indoor dust(Z2W23)), Resistivity(¥) A &}), Electrostatic precipitator( 7] g% 71)
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Fig. 1 Schematic diagram of the high voltage
conductivity cell for measuring electrical
resistivity of dust (JIS B 9915).
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Table 1 Specifications of the 2 stage elec—
trostatic precipitator used in this

study.
Parameter Specification
. Material : Stainless Steel(SUS304)
Discharge] X
Corona Wit Size @ 0.2 X 800 mm X l4ea
ire
Pre- Applied Voltages(V.) @ 0712 kV
charger Material : Aluminum
Grounded| o .
(1st Stage) Plat Size : 60 mm X 800 mm X 15ea
ate
Plate—to-plate Spacing : 45 mm
. Material @ Aluminum
High . . )
Size ' 600 mm X 800 mm X 1lbea
Voltage .
Dust Plat Plate-to-plate spacing @ 42 mm
ate
Collector Applied Voltage between Plates(V,) : 6 kV
(2nd stage rounded Material : Aluminum
rounde
gl | Size : 600 mm X 800mm X l4ea
ate
Plate-to~plate Spacing : 42 mm

Fig. 2 Schematic diagram of the test sys—
tem for measuring the removal
efficiency of the 2 stage electrostatic
precipitator.
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Fig. 3 Dust size distribution of the vellow sand

dust.
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Fig. 4 Dust size distribution of the pine pollen.
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Fig. 5 SEM images of tobacco, yellow sand
and pine polled dusts.

Table 2 Resistivity of Indoor dusts

Dust Resistivity Resistivity
usts (%107 ohm-cm) regime
Yell S -
ellow Sand 1.0725 Normal
Dust ,
’Tobacco Dust : ~»O;.90, Normal
Pine Pollen 2.0 Normal
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Fig. 6 Current-voltage characteristics of the
experimental electrostatic precipitator.
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Fig. 7 Collection efficiencies of tobacco smo-—
ke, yellow sand dust and pine pollen
for the 2stage electrostatic precipitator
as a function of particle diameter.

‘%‘WIH AR SAdel GudAe A

& fFadvh A2PA AR Yol 3

Zaw asq AT WA, 53 AT 9 @

4R 2F 107 Qw AFE AR AGY

& dehigion Au 249 3ol 2o A
Ol

ARl fFaT P ¢ F U4

Ad 239 @17 A 54& Fig 2.04 #%)
2 o] g3ty BAEFUTt. ¢ .
257 st mu dgt- 4% 447:“% ézg

100,00 =

999 [ /

99.8 - ~—m— Tobacco Smoke

—e— Ydlow Sand

—a&— Pine Pollen

Face Velocity : 1 m/s

V,=6kvV

Pamdc Diameters of yellow sand and tobacco smoke= 0.3 pm
Particle Diameters of pine pollen= 30 jon

Collection Efficiency(%)

99,6 1 1 1 1 1
7 8 9 10 1 12 13

Applied Voltage(kV)

Fig. 8 Collection efficiencies of tobacco sm-
oke, vellow sand dust and pine
pollen for the 2 stage electrostatic
precipitator as a function of applied
voltage.
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