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Abstract

It is important to control fine particles in children care centers, elementary schools, elderly care facilities and so on
where vulnerable children and the aged stay during most of their time. This study has investigated PM,s and PM,,
concentrations in two classrooms equipped with an air cleaner and two air cleaners, respectively and they were
compared to those in a classroom without an air cleaner as well as those outdoors. Eight air cleaners which have
various clean air delivery rates (CADRs) between 9.9 and 21.3 m*/min were tested in classrooms in two elementary
schools in Seoul. Average PM,s and PM;, were 7.3 £ 0.7 and 45.5 = 4.1 xg/m’ in classrooms equipped with an air
cleaner and 4.2 + 0.6 and 24.6 + 2.5 pg/m’ in classrooms with two air cleaners, whereas they were 22.1 £ 2.6 and
109.1 + 9.6 pg/m’ in classrooms without an air cleaner and 36.9 + 5.1 and 74.1 + 10.6 pg/m’ outdoors,
respectively. PM,s in classrooms could be reduced effectively by using an air cleaner or two air cleaners, because
PM,s was mainly infiltrated from outdoors, however PM;, could not because PM;y was mainly caused indoors by
students’ activities. Air cleaners were more effective for removal of PM,s and PM,y in classrooms with a high
airtightness than those in classrooms with a relatively low one. Average CO, in classrooms was about 1500 to 2000
ppm for class hours dependent on the student number per a classroom, which was about 1.5 to 2 times higher than
the standard, regardless of the use of air cleaner.
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Table 1. Specification of the tested air cleaners.

Model type CADR Noise Size, W x D x H Weight

(m*/min) (dB) (mm X mm X mm) (kg)
A Filter 9.9 44.8 370 x 370 x 795 14.0
B Filter 13.5 50.7 445 x 450 x 875 27.0
C Filter 13.9 50.4 373 x 1073 19.0
D Filter 14.1 539 720 x 225 x 620 155
E Filter 142 447 500 x 327 x 800 20.0
F Filter 14.4 51.1 380 x 380 x 896 19.7
G Filter 19.9 46.9 360 x 327 x 1890 322
H Filter 21.3 439 590 x 320 x 1840 32.0
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Table 2, Experimental data and weather information based on the average of class hours.

School Date Temperature Relative humidity Wind velocity

(YYYY-MM-DD) (°C) (%) (m/s)

S school 2018-11-20 8.2 273 1.6
2018-11-21 7.2 39.7 1.2

2018-11-22 4.6 245 2.6

2018-11-23 3.7 232 1.7

2018-11-26 8.2 61.2 1.2

2018-11-27 8.5 66.8 1.1

2018-11-28 6.8 18.2 1.4

2018-11-29 4.6 28.5 0.8

W school 2018-12-03 11.0 94.2 0.8
2018-12-04 8.5 90.2 2.7

2018-12-06 45 50.3 1.8

2018-12-07 -7.0 233 45

2018-12-10 -1.9 26.8 1.0

2018-12-11 1.0 32.0 1.4

2018-12-12 -0.8 285 1.8

2018-12-13 -0.4 74.5 2.0
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Fig. 1. The location of the air cleaner and measurement instruments in the classrooms (a) without an air
cleaner, (b) with an air cleaner and (c) with two air cleaners.
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Fig. 2. (a) PM2s and PMio changes in a classroom of S elementary school and (b) the size distributions
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Fig. 7. CO2 concentrations in classrooms without an air cleaner, with an air cleaner and two air cleaners

(Model F).
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