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School is one of the environments where vulnerable children can be greatly affected by outdoor fine particles.

In this study, we has investigated the effect of reducing fine particles (PM,s) and coarse particle (PM,s.40) by using an air
cleaner in the classrooms of two elementary schools in Seoul for a month March, 2019, which was a monthly season when air
quality based on PM, 5 was the worst since 2015 in Korea. The average outdoor PM, s was 46.6~46.8 ug/m? during class hours
around the two schools in March. Indoor PM, 5 in the classrooms was significantly reduced to 15.4 ug/m? and 6.8 ug/m>
respectively by operation of the air cleaner with a clean air delivery rate of 15.9 and 17.9 m3/min. Indoor PM, 5.4, in classrooms

was nearly independent of outdoor PM, 5 ;o and the effect of air cleaners on PM, 5., was weak compared to that on PM,. In

order to improve indoor air quality based on PM, 5, it is necessary to keep a high CADR capability while continuously using an

air cleaner and to improve the airtightness of classrooms. However, carbon dioxide may easily increase above the standard

value in classrooms due to lack of ventilation, therefore it is necessary to come up with appropriate ventilation strategies at

the same time as improving the airtightness of classrooms.
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Table 1. Average outdoor PM, s and PM;, for class hours (09:00~14:00) at S and W elementary schools during March 2019.

S elementary school

W elementary school

Date

(YY-MM-DD) PM,s PMyo PM,5/PMq PM,s PM;q PM,5/PM;q Note
(ng/m?) (ng/m?) ) (ug/m?) (ug/m?) )

19-03-05 146.1 212.8 0.69 142.3 194.8 0.73 PM, 5 very bad (warning)

19-03-06 140.0 211.6 0.66 117.2 168.3 0.70 PM, 5 very bad (warning)

19-03-07 50.3 76.0 0.66 28.0 416 0.67

19-03-08 37.9 722 0.52 34.1 555 061

19-03-09 424 712 0.60 285 49.7 0.57 Weekend

19-03-10 46.5 70.8 0.66 252 395 0.64 Weekend

19-03-11 58.5 97.8 0.60 53.7 81.6 0.66 PM, 5 bad

19-03-12 84.8 116.5 073 82.2 106.0 0.78 PM, 5 very bad

19-03-13 10.8 72.7 0.15 8.1 52.8 0.15

19-03-14 17.1 478 036 14.8 37.1 0.40

19-03-15 51.5 91.3 0.56 40.4 69.9 0.58 PM, 5 bad

19-03-16 35.9 59.0 061 33.0 449 073 Weekend

19-03-17 302 55.4 0.54 18.8 36.9 051 Weekend

19-03-18 217 429 0.50 18.8 3538 053

19-03-19 333 67.9 0.49 28.0 493 057

19-03-20 91.8 1315 0.70 84.0 113.4 074 PM, s very bad

19-03-21 25.7 36.1 0.71 2138 284 077

19-03-22 203 68.6 030 217 439 0.49

19-03-23 17.1 363 047 15.7 30.1 052 Weekend

19-03-24 14.7 43.7 0.34 12.3 333 037 Weekend

19-03-25 27.0 54.9 049 275 493 0.56

19-03-26 42,0 76.9 0.55 40.3 68.4 0.59 PM, 5 bad

19-03-27 62.7 102.8 0.6t1 56.2 89.3 0.63 PM, 5 bad

19-03-28 44.0 84.6 0.52 52.0 83.3 0.62 PM, 5 bad

19-03-29 16.2 432 037 183 36.1 051

19-03-30 27.3 411 0.66 284 37.8 0.75 Weekend

19-03-31 35.1 783 045 343 67.9 05 Weekend

Average 45.6 80.2 0.54 40.2 64.6 0.59
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Table 2. Information of air purifiers installed in S and W ele-
mentary schools.

S elementary W elementary

School school school
Model A B
Type Filter Filter
Size, Wx D H 380 x 380 x 896 590 X 320 X 1840
(mm X mm X mm)
Weight (kg) 19.7 32.0
Flowrate mode 1 2 3 1 2 3
CADR (m*/min) 43 111 159 107 142 179
Power (W) 121 244  53.1 274 472 707
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Fig. 1. Indoor and outdoor (a) PM, 5 and (b) PM, 5.,o concentrations in a classroom of S elementary school in class time (09:00~

14:00) on March 06 2019, an extremely high PM, 5 day.
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