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ABSTRACT

Performance characteristics of a wet air cleaning system were investigated experi-
mentally, and discussed in relation with physicochemical properties of the target
pollutants. The system is composed of an air cleaner, a separator, and a medium
filter. Removal efficiency of the system was measured for ambient particles and
gaseous air pollutants: SOz, NO, NO2, HCHO, and NHj. For particle removal test,
particles were introduced into the system through a fan, and the particle size distri-
bution was measured at three locations by using two laser particle counters. Particle
removal efficiency for each system component was obtained from the particle size
distribution. It was found that the separator primarily removed coarse particles
greater than 5 um in diameter, and that the medium filter mainly removed fine
particles less than 5 pym in diameter. For gas removal test, air with gaseous air
pollutant was injected into the outlet of the fan. and the concentration was measured
both at the upstream of the air cleaner and at the downstream of the separator. It
was found that the gaseous species with high Henry's law coefficients, such as SOq,
HCHOQ, and NHs. showed high removal efficiency. but the gaseous species with low
Henry's law coefficients. such as NO and NO2, showed low removal efficiencies. It was
also found that negative ions were generated from the air cleaner.

Key Words : Air Pollutants. Particles, Particle Size, Hazardous Gas. Negative lons,
Removal Efficiency
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Fig. 1. Schematic diagram of the experi-
mental wet air cleaning system.
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Fig. 2. Particle removal efficiency of the
separator with the airflow rate (TSI
laser particle counter).
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Fig. 3. Particle removal efficiency of the
medium filter with the airflow rate
(Hiac/Royco laser particle counter).
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Royco laser particle counter).
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Fig. 7. Removal efficiency of NO, NO2, and
NO« with the airflow rate.
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Fig. 8. Removal efficiency of HCHO with the
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Table 1. Henry's law coefficients of atmos-
pheric gases tested'®

Gas H (M atm™ at 298K)
NO 1.9x10°%
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NH; 62
HCHO 6.3x10°
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