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Abstract

It is not easy to detect nano-sized airborne particles (< 100 nm in diameter) in air. Therefore, the
condensation of the nanoparticles alongside of the size-classification is needed for their detection. This paper
proposes a hybrid (aerodynamictelectrical) particle classification and condensation device using a micro
virtual impactor (uVI). The pVI can classify the nanoparticles according to their size and condense the
number concentration of nanoparticles interested. Firstly, the classification efficiency of the pVI was
measured for the particles, polystyrene latex (PSL), ranging from 80 to 250 nm in diameter. Secondly, the
nanoparticles, NaCl of 50 nm in diameter, were condensed by 4 times higher. In consequence, the output
signal was amplified by 4 times (before condensation: 4 f4, after condensation: 16 f4). It is expected that the
proposed device will facilitate the detection of nanoparticles.
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Figure 1: Schematic view of trajectories of particles in
Vis.
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Table 1 Design parameters and results of the proposed

micro VI.
Description Value
Designed cut-off diameter 160 nm
. . 0.22,0.2,0.02
Flow rate (Inlet, major and minor flow) Umin
Width of the injection nozzle 120 pm
Jet-to-plate distance 180 um
Microchannel thickness 150 pm
Lﬁ (M su-s

/[ Aluminum
I silicon dioxide

Glass wafer

==

Silicon wafer

(a) Al electrode patterning

(b) SiO, patterning

= |

B (c) SU-8 microchannel definition

Fig. 2 A: Cross-sectional view, and B: Simplified
fabrication sequence of the proposed micro VI.
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Fig. 3 Optical photograph of the fabricated micro VI.
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Fig. 4 (a) Experimental setup for examining cut-off
characteristics of the mciro VI, and (b) Measured
collection efficiency without applying an electric
potential. From the data, the cut-off diameter was
calculated.
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Fig. 5 (a) Experimental setup for the tuning,
concentrating and detection characteristics, (b) detail
flow of the tuning and detection experiment, (c) output
signal amplification results by applying the electric
potential to the accelerating electrodes.
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