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Abstract : As atmospheric fine dust problems in Korea become more serious, there are growing
needs to find the concentration of fine particles in indoor and outdoor areas and there are increasing
demands for sensor-based portable monitoring devices capable of measuring fine dust
concentrations instantly. The low-cost portable monitoring devices have been widely manufactured
and used without the prescribed certification standards which would cause unnecessary confusion
to the concerned public. To evaluate the reliability those devices and to improve their usability,
following studies were conducted in this work; 1) The comparisons between sensor-based devices
and comparison with more accurate devices were performed. 2) Several experiments were
conducted to understand usefulness of the portable monitoring devices. As results, the absolute
concentration levels need to be adjusted due to insensitivity of the tiny light scattering sensors in
the portable devices, but their linearity and reproducibility seem to be acceptable. By using those
monitoring devices, users are expected to have benefits of recognizing the changes of concentration
more quickly and could help preventing themselves from the adverse health impacts.

Keyword: Fine particles, portable fine particle monitoring devices, health impact
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Table 1. Specifications of monitoring devices
A B C S
Monitoring devices
Portability ¢) ¢) ¢} o
. . 150mmx70.8mm 62mmx62mm 55mmx55mm 125mmx100mm
SR x43.6mm/185¢ x37mm/100g x20mm/66g x150mm/1.6kg
Measuring pollutants PII\{/I (lj()l’{POM,Zr’\’,g\él’ PM.s PMio, PM2s PMio, PM2s
Producing area China China China South Korea
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Figure 3. Measurement sites for air pollutants around roads
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Table 2. Comparison of PM1o average concentration for the roadside monitoring station and portable monitoring

(D Monitoring site in Seoul @ Portable monitoring devices
Gangbyeon roadside monitoring site A © Average
17:00~17:59 57 41 39 40
18:00~18:59 54 33 42 38
19:00~19:59 54 40 46 43
20:00~20:59 58 50 57 54
21:00~21:59 65 57 62 60
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Table 3. Comparison of PM2s average concentration for the roadside monitoring station and portable monitoring

=
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(D Monitoring site in Seoul (@) Portable monitoring devices
Gangbyeon roadside monitoring site A B C Average
17:00~17:59 22 37 39 34 37
18:00~18:59 23 30 38 36 35
19:00~19:59 28 37 41 42 40
20:00~20:59 25 46 42 47 45
21:00~21:59 31 54 45 56 52
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Figure 4. Trend of hourly traffic volume and PM concentration on June 19, 2017

(Solid line: measurement value of portable monitoring devices, dotted line: measurement value of Gangbyeon roadside monitoring site)
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Table 4. Experimental settings for mobile monitoring
1st measurement 2nd measurement 3rd measurement
Vehicle type Sportage - Diesel (2016) Lotze - Gasoline (2007) Sportage - Diesel (2016)
Measuring time May 31,2017 June 11,2017 June 19,2017
€ 10:30 to 11:30 pm 1:00 pm to 3:00 pm 1:00 pm to 2:00 pm
Measuring section Konkuk University - Gireum | Jamsil Naru Station - Seocho Konkuk University - Ewha
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Outside air circulation, dotted line: Inside air circulation)
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Figure 9. Changes of indoor and outdoor PM2s concentrations at the office (1: on June 15, 2: on June 21, 2017)
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