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ABSTRACT: DOS and NaCl aerosol particles were used to determine collection efficiencies
of a 2-stage electrostatic wet scrubber with respect to particle size. The DOS and NaCl aero-
sols have geometric mean diameters of 0.1~3.0 ym, geometric standard deviations of 1.1~1.8
and total number concentrations of 450~2,400 particles/cms. The tested operating variables for
the electrostatic wet scrubber included air velocity and water injection rate. It was shown
from the experimental results that particle collection efficiencies increased in the submicron
particle size range when different polarities were applied on the water nozzle and corona wire,
respectively. This increase in the collection efficiency is attributed to strong electrostatic at-
traction between the negative water droplets and positive submicron particles. The collection
efficiencies also increased when water injection rate was increased or air velocity was de-
creased. Meanwhile, the pressure drop across the wet scrubber decreased by 90% compared
with the existing mechanical wet scrubber. Finally, ammonia gas was used to determine gas
removal efficiencies. It was observed that the gas removal efficiencies increased when the air
velocity was decreased or the water injection rate was increased.
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Fig. 1 Schematic diagram of the present ex-—
perimental apparatus.
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Fig. 2 Schematic diagram of the DOS aerosol
generating system.
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Fig. 3 Schematic diagram. of the NaCl aerosol
generating system. .
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Fig. 8 Pressure drop across the wet scrubber.

Table 1 Geometric mean diameter, total number concentration and geometric standard deviation with
bubbler and reheater temperatures

GMD ( ym) TNC (particles/cms) GSD
1m/s 3m/s 1m/s 3m/s 1m/s 3m/s
NaCl, COA, 100g/L 0.13 0.13 2003 980 1.77 1.75
DOS, CMAG, T,=160T, T,=130T| 078 0.77 1150 462 119 117
DOS, CMAG, T,=180TC, T,=150C| 100 0.99 2350 1150 1.26 1.23
DOS, CMAG, T,=200C, T,=160C| 14 135 2200 1130 123 121
DOS, CMAG, T,=250TC, T,=220C | 3.00 3.03 1710 716 1.36 1.35
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Fig. 9 Variations of the collection efficiencies
with respect to particle size for various

water injection rates.
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Fig. 11 Variations of the removal efficiencies
with respect to air velocity for vari-
ous water injection rates.
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