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Experiment on Collection Characteristics of Submicron Particles

in Two-Stage Parallel-Plate Electrostatic Precipitators

=2}
ik

4
M.

Key words . Charging(3}%), Collection(£3), NaCl Aerosol(NaClelo1 %), Clean Wind-Tunnel(ZA=
%), Sampling and Transport System(# &% 2 W@ Al29), Electrical Mobility Detection Tech-

nique(H 718 /5& AELH)
Abstract

Experimental data are reported for charging and collection of NaCl aerosols in the 0.03- to 0.24m-
geometric-mean-diameter range in 2-stage parallel-plate electrostatic precipitators. The NaCl aerosols
are generated with geometric standard deviation of about 1.74 and particle generation rate of about
10° particles/sec by the constant output atomizer and injected into the air flow in the clean wind-
tunnel. The 2-stage parallel-plate electrostatic precipitator installed in the test section of the wind-
tunnel is operated with a positive corona discharge. The NaCl aerosols in the channel flow are sampled
and transported to the aerosol particle number concentration measurement system by using the isoaxial
sampling and transport system constructed based on the Okazaki and Willeke design. The aerosol
particle number concentration measurement system measures the size distribution of submicrometer
aerosols by an electrical mobility detection technique. It is confirmed from comparing the measured
collection efficiencies in this study and the predicted ones by our previous theoretical analysis that
the predicted collection efficiencies agree well with the experimental ones. It is also found from
the comparison that below about 0.024m all particles are not charged and the uncharged particles
are not collected, and consequently 2-stage parallel-plate electrostatic precipitators are not suitable

for that particle size range.
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