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Abstract

In this study, the characteristics of electrostatic bag filter to overcome the main problems such as the high
pressure drop and low collection efficiency for submicron particles are investigated with the experimental
parameters. Especially, the experiment is carried out focusing on collection efficiency and pressure drop change
mechanism as a function of discharge electrode shapes and filter properties, including the applied voltages, filtra-
tion velocities and particle concentrations, etc.

Results show that the collection efficiency is improved over 30% for the fine particle below 1 tm and pressure
drop reduction ratio (PDRR) increases in the following order : 4 mm screwy > 4 mm square > 4 mm round discharge
electrodes. For the filter properties, Nomex is more effective than PE under the influence of electrostatic force.
Applying 30kV for a screwy discharge electrode, higher overall collection efficiency is maintained in spite of the
increment of filtration velocity over four times (8 m/min) in comparison with that of 2 m/min and PDRR are highly
shown over 80% with various filtration velocities, 5, 8, 1 | m/min.

Key words : electrostatic bag filter, discharge electrode shape, filter property, applied voltage, collection efficiency,
pressure drop
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 3. Construction of discharge electrodes.
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Table 1. Dimension and physical characteristics of
test fabrics.

Filter properties
Items
PE Nomex
Dimension (mm) 500X @150 x lea | S00"x @150 X lea
Specitic weight 1.38 1.38
Weight (g/m?) 510 500
Thickness (mm) 20 2.0
Ailr erjﬂLdblhty 19 19
(ce/emsec)
T(,n\lk, strength
5 S 2
(ka/S ) 165 % 150 150 % 120
Burslm‘g strength 37 6
(kg/em?)
Ihcrnul] f‘CMSIZlI]CC 125 240
temp. (CC)
Surface treatment moisture resistance | medullary textile
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Fig. 4. Current vs. applied voltage with three disch-
arge wires {M,=0.0 mg/m?, V;=0.0 m/sec).
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Fig. 5. Current vs. applied voltage with various inlet
gas velocities (screwy wire,, M,=0.0 mg/m?®).
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Fig. 6. Current vs. applied voltage with various dust
concentrations (screwy wire, Vi=2.5m/s).
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Fig. 7. Collection efficiency vs. particle diameter with various applied voltages(PE, screwy wire).
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