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Indoor air quality has been addressed as an important atmospheric environmental issue and has caught
attention of the public in recent years in Korea. Good indoor air quality in classrcoms favour student's learning
ability, teacher and staff's productivity according to other studies. In this study, each classroom at four different
schools was chosen for comparison of indoor and outdoor air quality by means of source generation types such
as new constructed classroom, using of cleaning agents and purchased furniture. Temperature, relative humidity
(RH), carbon dioxide (CO,), formaldehyde (HCHO), total volatile organic compounds (TVOCs) and particulate
matter with diameter less than 10 um (PM)o) were monitored at indoor and outdoor locations during lesson.
HCHO was found to be the worst among parameters measured in new constructed classroom, HCHO and
TVOCs was worst in classroom with new purchased furniture, and TVOCs was worst in classroom cleaned by
cleaning agents. Indoor CO, concentrations often exceeded 1500 ppm indicating importance of ventilation. Active
activity of students during break time made the PM,;, concentration higher than a lesson. Improvements and
further researches should be carried out considering indoor air quality at schools is of special concern since
children and students are susceptible to poor air quality.
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Table 1. Measured concentrations of indoor air pollutants in A elementary school

g9 AUE71A B AAAT

Time

5 minute

Start 10 minute 20 minute 30 minute 40 minute .. Outdoor
Item after finish
Temperature () 29.1 294 327 327 328 316 29.0
(STD: 18~287)
Relative humidity (%) 713 715 4.7 74.1 74.1 745 71.4
(STD: 30~80C)
COz (ppm) 490 540 1204 2119 2300 1572 396
(STD: 1000 ppm)
TVOCs (ppm) 0.01 0.03 0.03 0.1 0.12 0.03 0.0
HCHO (ppm) 0.01 0.05 0.09 0.11 0.11 0.04 0.01
PMio (pg/m') 43 46 43 40 39 37 38
(STD: 150 pe/m')
~ Illuminance: 355 Lux (STD: 300 Lux)
- PMyy (Average during 6 hours): 40.21 ug/m’
* STD: Standard for indoor air quality by Ministry of Education in Korea
7} AAEYR &7 a4 S Yehdla . #HEE, ASAEAA vpA, HEAA Sol ddd
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o FEE 4021 pg/moldth TVOCse 55 A wolga, FE S9 293y WA} 5=
FEE YERWA oW, HCHOY 4+ Alzte]l Ads 4 AREZ Table 20 Ueblith 1 A9E 248}
E gotdon 302 Fole 011 ppmo 2 BAE W o AFHA(CONE +9 MNFA 787 ppm oA
ol $AA4 T AUy dBeEd f2710120 ou £ 28 HdlE 2248 ppm7tA E/1skE A
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Table 2. Measured concentrations of indoor air pollutants in B elementary school
Time Start 10 minute 20 minute 30 minute 40 minute 5 nuune Outdoor
Item after finish
{omerature L&) 273 %51 %.1 %9 277 281 %5
Relfstl%’g:h;ﬁ%l(gXCg%) 724 780 73.1 770 78.2 780 73.4
(ST%(:)ZM()BSHSpm) 77 1302 1750 2042 2048 1675 410
TVOCs (ppm) 0.01 0.09 0.22 0.37 0.41 0.09 0.0
HCHO (ppm) 0.01 0.01 0.01 0.03 0.01 0.01 0.01
PV (ug/m') 64 2 34 34 B 34 41

(STD: 150 pg/m’)

- TMuminance: 850 Lux (STD: 300 Lux ©]4)
- PMyo (Average during 6 hours): 515 pg/m'

* STD: Standard for indoor air quality by Ministry of Education in Korea
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Table 3. Measured concentrations of indoor air pollutants of computer schoolroom in C middle school

Time

5 minute

Ttem Start 10 minute 20 minute 30 minute 40 minute after finish Outdoor
Temperature () -
(Smmperature (€. %38 271 277 85 200 283 278
Relative humidity (%) -
attve humidiy | 720 73.0 7.1 792 783 775 744
CO: (ppm)
ST 100 ) 488 688 922 1184 1432 584 400
With Computer 2 025 0.30 023 0.24 0.09 00
TVOCs Without
(ppm) | computer 0.02 0.03 0.02 0.03 0.02 0.01 001
table
With computer o 0.20 0.34 0.32 0.30 0.09 001
table
HCHO :
(ppm) Without
computer 0.03 0.02 001 0.02 001 001 001
table
PMyo (ug/m') 49 40 24 % 2 U 40

(STD: 150 pg/m')

- IMluminance: 970 Lux (STD: 300 Lux °o}4})
- PMyo (Average during 6 hours). 38.98 ug/m'

* STD: Standard for indoor air quality by Ministry of Education in Korea

Table 4. Measured concentrations of indoor air pollutants in kindergarten

Time

Storehouse of playthings

Item 1 floor 2 floor and furniture
Temperature (C) 281 271 30.1
Relative humidity (%) 76.0 71.0 7.4
CO:2 (ppm) 720 1420 568
TVOCs (ppm) 0.01 0.09 0.34 (Max)
HCHO (ppm) 0.04 0.12 052 (Max)
PMio (ug/m') 210 201 130
(PMi0)®] ¥ F=F 515 pg/melitt. HCHOE 33.C T8u (N=z 74 AFE A4 Ak
background %9 0.01 ppmE Witk TVOCs A2EA 39 ARY FuY HAFEH wAE M
E 37 dFolgAE5y Auzridasy # "o 7Y AAH A ZE AeH £ 2r Y
712600 ug/m’)e 2FAE GYAT, Agte] A 2HEAS SHIAL T TYFE 0PI
AGFE Folid. L HuA AAsE A I, Z3E Y »asr] dAodY. w254 Fi
7 Y B9 97 shsAel AW dFEE 19 (Table 35 £43HH, o4& (CO) F=v &
Aol viet FE(H)AZ o] &H Ao o A2 o AFHY u[EA Fistou, HFE w9
YUY R EY 25w e ugde A o] wald wE Av] Wi FEEE 1A
UR ABez HaAel Agets Aet FEEA) o COp FE FvtETh: ta 4 FAsde 5
AN AHg e FeEAol A seE Fr)8EEe] & 3 #49 Age % &9 HCHOS TVOCs °©|3d
At oA S A dFE F AEZ T oh oS FE AR TUE HAFH ALY deg,
2 4 e Ugdn got? TVOCs 24718 2L 279 HAFYH nAg vind o M3, vieks),
A" uie 4 2 FEA 5 Yol 2 7 AR A7) Fol BF A ©A Aolrt dle AL
H 2A339L B 06~09 ppm AEE Uehlol  FHFE ALY F - F o3tk o A= du 2
wA vt Aao Fald HaA AR FA4 5 29 849 FE 7HE&FelA HCHO 2 TVOCs7t
Al Aol glejol & Ao Azpgth T A DAE ¢ UeS ¢ F oy, At
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