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Abstract

Recently consideration of health and interest on bio aerosols have been growing steadily. In this study, inertial
impactor, which can be used to collect airborne particles and bio aerosols, was newly devised for real -time
observation on the particles collected on impaction plate, and named Visual Impactor. Flow field and particle
trajectory in the space between nozzle and impaction plate was analyzed numerically, and the collection
efficiencies were calculated. Calibration and performance evaluation of the Visnal Impactor was conducted with
polydisperse aerosols generated from 0.1% sodium chloride solution. Cut-off diameter from numerical simulation
was in good agreement with that from experimental results. Because of particle bounce and particle deposition on
nozzle tip due to short jet-to-plate distance, the collection efficiencies from numerical and experimental analyses
were different slightly. Visual Impactor was used to collect airborne particles, and the features of collected
particles could be seen in real-time. Airborne particles in different weather conditions (fine, cloudy, and rainy)
were sampled and compared one another. The features of collected airborne particles were dependent strongly
upon relative humidity. In addition, with hours elapsing, shapes and colors of collected particles were changed by
evaporation and surface tension, etc.
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Table 1. Impactor design factors.

Nozzle type Circular opening
Cut—off diameter 1.0pum
Jet—to-plate distance (S) 0.6 mm
Nozzle throat length (T) 0.4 mm
Throat diameter (W) 1.4 mm
Flow rate (Q) 4.01pm
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Fig. 1. Schematic diagram of the Visual Impactor.
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Fig. 2. Experimental setup for real-time observation of
impacted particles.
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Fig. 3. Calculation domain (unit: mm).
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Fig. 4. 70 X 50 grid system (unit: mm).
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Fig. 10. Airborne particles on a cloudy day (RH 60%).
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Fig. 12. Airborne particles on a rainy day (RH 86%).
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