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Abstract

The wet electrostatic precipitator (wet ESP) is an effective control device which removes submicron particles re-
entrained in a collection plate and water soluble gas. However, its collection efficiency decreases, as its operation is
subject to water-induced distortion of the collection electrode. In order to make up for the limitation, we modified
the wet ESP system by installing electrosprayed discharge electrodes. The modified wet ESP system can wash both
the collection plate and discharge electrode.

As a result, we were able to fabricate a compact wet ESP with a small specific collecting area (0.18 m*(m*/min))
that can accomplish a high collection efficiency of fine particles (97.1%). In addition, the device obtained a rela-

tively low specific corona power of approximately 10 W/(m’/min).

Key words : Fine particle, Wet ESP, Electrosprayed discharge electrode, Specific collecting area, Specific corona
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Fig. 1. Experimental setup to measure the collection efficiency of the wet ESP system.
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Fig. 2. Schematic diagram of the wet ESP with electro-
sprayed discharge electrode.
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Fig. 3. Size distribution of test particles.
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Table 1. Basic parameters in the ESP system with elec-
trosprayed discharge electrode in this study.

Parameter This study Typical values
Gas velocity (m/sec) 1.0 0.6~1.8
Temperature (°C) 20~25 100~250
Electrical field strength (kV/cm) -2.5~-5.0 ~=7.0
Specific collecting area (m*(m*/min)) ~ 0.18 0.25~2.1
Specific corona power (W/(m’*/min)) ~35 1.75~17.5

ZAAFA L (Auw220d, Shimadzu, Japan) 2 &35} th
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ZANA oz AAH 0.57 m/mine|th T 12
2 Age] APAYA eHaL He Aukyel A7)
AA719 g3t wlaste] Yebd A olth(Kim et al.,
2012; Kim et al., 2010; Cooper and Alley, 2002).
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Fig. 4. Voltage-current characteristics in the ESP.
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age (electrical field strength).
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Fig. 6. Total collection efficiency versus electrical field
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