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ABSTRACT

This study was conducted to contribute to the basic data for decisions on environment policy

improvement in health promotion for students in elementary, middle and high schools. This study was

carried out to investigate the extent of indoor air pollution in elementary, middle and high schools in

residential, traffic congestional and industrial areas. The concentrations of major

air

pollutants(carbon monoxide, carbon dioxide, respiratory particulate, radon) and thermocircumstance
(temperature, relative humidity, intensity of illumination) indices were observed from June to August 2000.
As results of the survey, the mean values of thermocircumstance in school were 2694 +1.15C of
temperature, 68.88 £5.31% of humidity and 268.26 £ 164.60 Lux of intensity of illumination. The mean
concentrations of carbon monoxide, carbon dioxide, respiratory particulate were 8.36 £0.29 ppm, 547.66 =

17558 ppm, 36.23 +48.39 ug/m3, respectively. These values were lower than those of the

indoor

environmental standard on the first clause of Article 45 of public utilization service notified public hygiene
of the Ministry of Health and Social Affairs. The mean concentration of radon was 20.07 +17.95 Bqg/m3.

Which was below the U.S. EPA radon action level.

Key Words: air pollution, thermocircumstance, radon
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Table 1. Characteristics of sampling sites in selected for the measurement by regional groups

. Classroom Materials of Method of Measurement Classroom
Region School persons the flat ventilate floor area(m”)
Elementary 38 Wood Natural 3 7.50x8.70
Residence Middle 37 Concrete Natural 1 7.44%8.80
High 35 Wood Natural 2 7.44x8.80
traffic Elementary 35 Wood Natural 3 7.44%8.80
congestion Middle 37 Concrete Natural 2 7.44%8.80
Elementary 48 Wood Natural 3 7.44x8.80
Industrial — ppgqle 45 Rubber Natural 3 7.80x8.67
complex
High 35 Wood Natural 3 7.04x8.80
T Ae Wl
2. XSS A7 =48 Aerosol Dust Monitor(Model :
2 AT SRS ) S GT-331, SHIBATA)E ]8435} Indoor Air
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Table 2. The mean values of thermocircumstance measurements for the schools

Region School

Temperature(C)

Relative humidity(%) Intensity of

illumination(Lux)
Elementary 29.17 £ 057 59.11 + 3.43 327.37 £ 85.24
Residence Middle 26.18 £ 0.61 69.81 +1.21 142.47 + 31.09
High 26.59 + 1.39 64.38 + 5.07 275.93 + 140.35
Traffic Elementary 27.25£0.78 72.01 £2.73 323.28 £ 168.43
congestion Middle 27.02 £1.20 63.51 +4.70 216.12 £ 65.84
Elementary 26.46 £ 0.91 74.17 £ 3.04 215.22 £ 76.47
Industrial .
Middle 2751 £ 0.56 68.54 +1.82 264.99 + 157.86
complex
High 27.02 £1.17 71.83 +2.99 304.47 + 216.65
Mean+Standard deviation 2694 £ 1.15 68.88 + 5.31 268.26 £ 164.60
a2 800
T F=21.255(p<0.05) F=43.366(p<0.05) ‘ 001 F=4.567(p<0.05)
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Figure 1. The distribution of thermocircumstance measurements for the schools by regional groups
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Table 3. The mean concentrations of indoor air pollutant measurements for the schools

Region School CO(ppm) COs(ppm) PMio(pg/m®) Rn(Bg/m®)
Elementary 8.36 + 0.29 552.25 + 74.88 46.57 + 60.07 1761 = 10.93
Residence Middle 7.32+0.16 697.69+ 25125  33.46 + 52.09 2251 + 14.98
High 7.35+0.16 471.74 + 50.42 30.04 + 23.10 19.81 = 13.03
Traffic Elementary 7.70 + 0.40 47754 +55.69 22.06 + 25.83 7.26 + 3.40
congestion Middle 7.64 +0.29 464.14 + 56.24 19.34 + 2871 13.46 + 8.05
Elementary 727 +0.22 47544 + 10430  38.00 + 383.72 6.24 + 4.03
Industrial .
Middle 747 +0.24 51650 £ 150.10  47.92 + 63.60 40.17 + 23.03
complex
High 761 +0.18 722.80 19956  91.89 + 47.06 37.77 +21.74
Mean*Standard deviation 751+0.34 54766 + 17558  36.23 + 48.39 20.07 £ 17.95
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Table 4. The mean concentrations of indoor air pollutant measurements for the schools by time zone
School Time CO(ppm) CO2(ppm) PMo(g/m’) Rn(Bqg/m”)
07:00 - 11:59 7.50 + 0.56 578.89 + 108.60 62.67 + 41.75 8.36 + 4.41
12:00 - 17:59 7.89 +0.48 461.52 £ 31.73 69.07 + 67.85 5.86 +3.90
Elementary  18:00 - 23:55 7.70 + 0.32 44469 + 15.34 16.18 + 6.06 10.60 * 7.68
00:00 - 06:59 7.34 +0.23 438.35 £ 12.30 10.54 £ 5.92 15.34 + 10.84
F(p-value) 47.269(p<0.05)  200.630(p<0.05)  139.086(p<0.05)  4.361(p<0.05)
07:00 - 11:59 7.42 +0.28 789.21 + 303.02 82.43 +71.04 18.69 £ 19.50
12:00 - 17:59 7.49 + 0.34 550.34 + 145.34 56.23 + 48.67 7.50 + 4.60
Middle 18:00 - 23:55 751 £0.26 503.38 + 80.61 11.05 £6.32 24.37 + 1391
00:00 - 06:59 7.49 + 0.24 468.17 + 38.35 545 + 3.59 40.00 + 17.95
F(p-value) 3.487(p<0.05)  147.227(p<0.05)  169.829(p<0.05)  10.379(p<0.05)
07:00 - 11:59 7.60 +0.19 683.11 + 172.83 54.71 + 38.78 15.78 £ 13.82
12:00 - 17:59 7.39 +0.15 535.69 + 64.90 72.15 + 63.06 6.15+ 3.79
High 18:00 - 23:55 7.40 £0.13 443.38 £ 8.70 N.A. 18.65 + 14.44
00:00 - 06:59 7.35%0.16 47191 £ 80.53 N.A. 34.09 + 21.13
F(p-value) 94.442(p<0.05)  110.528(p<0.05) 6.573(p<0.05)
N.A. : Not Available
2 &4 To] wHAY SHFPEXY sl JF v. 2 2
R e Ao AR
BEel 49 e edwdl) 9 250k, B ATE B wAd AFlANY HuFTle
S P awEstm mE gopAzivlel 747k 1534 el oldl 2 F/1A9 NS 9% Yere viud
10.84Bg/m’, 40.00 +17.95Ba/m’, 34.09 + 21.13Bg/m’ F dE 7xAE g1 2 285 98 20004 6
2 7P & HEsE Ueilon, 74 Azt AHE 8Y7HA] FAA Y, wFE/AY B TEA
sl Aolh g Aoz 2AEAdG del AN - F - a5 5 sAwe] wa
(p<0.05). =3 s2A HA A3 Aozl g =234 4 AHTTILAEE AN A3 o
RS o4, OF ¥ ANANYY ehEEE e AR Ak
Zpol7t d' Ao'm ZAMEATHP<0.05). TS o L A 2934z 2 Hi % 2694+
2 AUredEdds gy BEYelA wlEEHe 1.15C, BdHFEE 6883+531% 18|a HEZXE
A s B4R AEe dEE 55 B3 Au=E = 2682616460 Lux® ZAME O™, WAL
e, FA9o2M AW T s mA SR A AW 7IET BlalskdS o
Aoz el ek & Wi B4 mgelA ) ol W /1EA olste] groz et
e o] 7171 o] Fof &ge Aok 2. aA dARstERA, olibstea B S g Ex]
of AW &7 Foll FAHoEN I FLIt ST o] Hit s 27 751 +0.34 ppm, 547.66 + 17558
o] AepAztdlel #EFEst e A, ppm, 3623 + 4839ug/m’®. BABA R FZ Ao
T 2 A9 FErR vl =4 24 Fe A AW 7S Hle) B w2 ghs vER
A zrg ot omn ghE w3 PFiEErd 2007 +17.95 Bg/m'®
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