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Development and performance evaluation of a test particle
generator for a field inspection equipment of PM-2.5 sensors

Hyeok Chung" - Jin—Soo Park?
" 4erosol Research and Technology Plus (ART+)
Ydir Quality Research Division, National Institute of Environmental Research (NIER)

Abstract

In this study, a fluidized bed particle generator was developed to generate an aerosol without supply of compressed
air and to increase portability. It was assumed that the mixing ratio of the test particles and beads, the input amount,
and the air flow rate supplied to the generator would have effect on the aerosol generation characteristics. The product
of these three parameters was set as a characteristic parameter and particle generation characteristics according to the
change of the characteristic parameter were observed. As a result, it was confirmed that the input amount of test
particles and beads was not suitable as a characteristic parameter and a characteristic parameter expressed as a product
of the mass mixing ratio and the air flowrate was newly defined. When the new characteristic parameter is applied,
it can be confirmed that the total amount of particles generated from the particle generator is a function of the
characteristic parameter. As a result of measuring the amount of particle generation by adjusting the characteristic
parameter, it was confirmed that the performance required for the test particle generator for the field inspection

equipment of PM-2.5 sensors could be satisfied.
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Figure 1 Schematic diagram of the fluidized bed test particle generator(a) and the experimental setup(b)
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Table.1 Comparison data of mass concentration of the test particle generator with beads only operation and

none of test particle generator operation

Average mass concentration for 20 minutes (ug/m)

. . Test particle generator operation
No test particle generator operation .
with beads only
1% test 0.6 0.80
2" test 0.5 0.72
3" test 0.6 0.73
avg. value 0.57 0.75
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Figure 2 Characteristics of the test particle generator according to the mass mixing ratio: (a) normalization
of the particle mass concentration over time, (b) the average mass concentration according to
the characteristic parameter
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