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Precipitator for Collecting Ultra Fine Particles
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Abstract: There are several important parameters for improving the air cleaning system, such as fine dust
removal the Although an
electrostatic precipitator (ESP) has a high potential for maintaining good indoor air quality, the dust

efficiency, pressure drop across system, and maintenance convenience.
collection efficiency of particulate matter less than 2.5 pm particle size (PM2.5) should be improved at
the higher air flow rate. In this study, an electrostatic precipitator with a dielectric separator for improving
the removal of fine dusts is designed and evaluated. The dielectric separator inserted in the ESP can
prevent the occurrence of short electrodes. Further due to the electrical polarization of the dielectric
separator in the electric field, it is possible to increase the electrostatic force and improve the collection
efficiency by reducing the distance at positive electrode-to-positive electrode. The dust collection efficiency
of the dielectric separator ESP based on the air filter performance method of KS B 6740 at the test
conditions of the particle size of 0.3 um and the face velocity of 2 m/s is found out increasing 26%,

compared to the conventional ESP without the dielectric separator.

Key Words : Dielectric electrostatic precipitator, Air cleaner, Collection efficiency, Dielectric, Dielectric
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F : Electrostatic force
q1,q2 -
n : Dust collection efficiency (%)

k. : Coulomb’s constant(8.987x10° N.m>.C*%)

Co : Downstream particle count concentration (ea/m’)

Signed magnitudes of the charges

C; : Upstream particle count concentration (ea/m’)
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Fig. 1 Polarization mechanism of the dielectric
separator by forming dipole moment in the

electric field
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Table 1 Specifications of the two stage electrostatic precipitator with the dielectric separator

Parameter Specification

Material: Tungsten
Discharge Electrode Size : ©0.1 x 450 mm x 8ea

Corona Precharger Applied Voltage (Vc) : 0~8 kV
(Ist stage) Material : Aluminum
Ground Plate Size : 17 mm X 450 mm X Yea

Plate-to-plate spacing : 32 mm

Material : Carbon, Polyethylene terephthalate (PET)
Size : 17 mm X 450 mm x 61 ea

Plate-to-plate Spacing : 4 mm

Applied Voltage (Vc) : 5.2 kV

High Voltage Plate

Dust Collector Material : Aluminum
(2nd stage) Ground Plate Size : 17mm x 450 mm x 61 ea
Plate-to-plate spacing : 4 mm

Material : Acrylonitrile Butadiene Styrene (ABS)
Dielectric Separator Size : 17 mm x 450 mm X 123 ea
Plate-to-plate spacing : 2 mm

Particle Feeding
Aezrosol generator{Parker D5-103)
Diffusion dryer{Parkor DS-105) _
Meutralizer(Sunjae SXN-05U) R = IR L Ly Pressure Drop(KIMO 210)

Particle counten{Grimm 11-4A)
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Table 2 Comparison of the dust collection efficiency and pressure drop in the conventional ESP, the
dielectric separator ESP and E11 HEPA grade filter

Face Collection Pressure Applied Voltage (kV)
Parameters Velocity Efficiency Drop Corona Dust
(m/s) (7o) (Pa) Pre-charger Collector

Conventional ESP 1.0 97.20 2.96
(without dielectric separator) 2.0 66.97 10.26

6.5 5.2
Dielectric Separator 1.0 99.70 13.92
ESP 2.0 93.59 37.83
1.0 99.45 36.90

HEPA Grade Filter (E11) -

2.0 97.29 81.00
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