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Study on Characteristics of Indoor Air Quality in Public Facilities
- Focusing at Eight Public Facility groups -

JnKwak ¥, Jea-Hun Bin and Hong-Sik Cheigh

Industrial Environment Division

Abstract

The Seven indoor air pollutants including PM10 were measured at eight public facility groups during two years(2004,
2005) in this Study.

The concentration of PM 10 was highest value at subway station, CO: was at the underground Shopping Area, CO was at
the Indoor parking lot, HCHO was at the Art museum, and total airborne bacteriawas at Jmjilbang.

The Concentration of PM 10 was negetively strongly correlated with HCHO(-0.833).

Total airborne bacteria exceeded the standard for Indoor Air Quaity(800 CFU/m) in only one site(medicdl ingtitute). The
concentrations of PM 10 and NO: were 1.4 times and 1.9 times higher at the Subway Line T than Subway Line T .

KeyWoards: Public Facilities , Indoor Air Quality, PM10, HCHO, Total aitborne bacteria
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Table 1. Measurement site of eight public Facility groups
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Table 2. Measurement time and method of indoor air quality in Public Facilities
B Al 8y 2 AN
ZOA AN % 500 mL/min 2 308723 =3
HCHO e BREHSE 08 25 27
ZOA AN 5 L/min2 2 8AI7H 3
P10 RIS AV KB T 24 DR
CO,CO2,4®™ NO2 FA 2l 1A 8
EER AT ZUA I & 2R 200~1,000 Lo2 138 &3
Rn FA ol AT 8
Table 3. Measurement equipment and method of indoor air quality
e Yy 25y Yy Ul
PM10 PAS 201 U E EdoidEdE OOl ZEEAE OlE5t0] SFH R B4
COz BE-PM4 WL H QI MY
2100 24-DNPH SZa 8 Bay HPLCE &4
HCHO FP-30 HREEW(BRIEY)
o ML 9830 WL H QI MY
ERRAT MAS-100 EEH WEE N FH e LE
NO: ML 9841 shete Zy
A3 SIP 32L AR O EY Aet BEAUE A A 4
Rn RAD7 AL LHEEY

Fig. 1. Measurement figure of indoor air quality in Public
Fecilities.
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Table 4. Measurement result indoor air quality of eight public Facility groups

TE PM10 CO: HCHO Co ERSANT

Z15He Ab 73.0 547 4.2 09 -

ABHE A7 55.8 690 25.8 16 -

TEAE 71.4 663 10.9 09 -

[alE=si 314 458 375 0.4 -

987 & 515 652 11.7 09 525

A= A 59.2 560 6.1 4.0 83

R EE 40.4 590 30.1 1.2 142

ryy 68.1 644 22.8 09 705
Table 5. Correlation coeffient of indoor air quality of eight ] NO»9| T Bzxq o] 49 ppb& 2341 9] 26 ppbe] vl

public Facility groups _
. oF 1.9 =4 HE M =dl ol digh ¥lezz1:4e] 2
R B0 vla 871 AA 0] gake) BE F71Re| o7} vio}
' P2} S 7R E0) 21A Aol oJgke ulo] wro.d| 7|olgt A
cos 0159 1000 of I]-EEE]E; tHwL/l_]L]. 1 ]—78—010] 21; 11\—6 P]>M109:l"—] i ;
HCHO ~ -0838  -0218 1.000 ° ‘* e
o 02as 0083 0532 Looo o) 2mAle] vl digAe] A9t 129, $FFe] Aee
158 =2 Ae= yetyted ols 1342 A2 71 Ay
oz 250 BaE upete] ula) wx|7} wol WAFH:
gl F82.9l0] Q= Fo® Ak e},

E 1,254 BE ofgale] ula) $73e) PMI] &2 o]
oeix o] §9lole] AEAL) 2194 AAFol 7 W
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_ = A#AS= ZH2E r=0.8029F r=0.8242 & ko] AH#
gtlagtlozn Measurement result of PM10 and NO: at the Subway AS Ulebo] dial Al 27 Aol Sle]A] o] 9] E e ojw
FF AU 8ol eJ8)) F7F Bim adhe A4S WS w4
2|5} A} 27 = & Hof a1 gl
EAAL SIAAAEA 16704, 284 15704) 62712 Hof E3F 154 9 2§H% ALTAE B TN AHEH, 15
el 271" 2 AE 39 29 % oA B PMI0 u& Aol o] A NO:2F CO7F 0.5599] ko] AA#aAE vhetu
1= 1540 83.6 ug/m'O. 2 93419] 61.8 ug/mrel wla] oF 1.4 AL o] °olE RAEE 2 A AL #Elo] Sl= e s 24
Table 6. Average concentration of indoor air quality at the Subway station
B
= Nz T - au 5 a 20 £
150 pg/ oEral 63.8 69.6 576 1189 24 4
PML0Geg/nr) PR =248 82.2 97.5 659 161.8 318
] 1000 ppm EHal 550 560 541 684 453
CO:lppm) SN2 Eevaral 544 549 539 680 453
B 10 ppm Al 0.9 1.0 0.9 2.0 0.2
COtppm) SN2 Eevaral 0.9 0.9 0.9 2.4 03
] 120 pg/ oEral 42 3.8 47 18.6 0.0
HCHO (/) m AT Eevaral 43 75 0.3 25.0 0.0
] 0.05 ppm EHal 0.041 0.055 0027 0.086 0017
NOppm) SN2 Eevaral 0.034 0.042 0.025 0.080 0015
Al 0.09 0.12 0.06 0.21 0.02
Rn(pGi/L) 4 pCyEAIE Erary 0.35 0.35 0.35 0.61 0.20
. ol e Al 0.004 0.004 0.004 0.012 0.001
- : Eevaral 0.004 0.005 0.003 0.011 0.001
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o] 2354 9] Ao PMI0T}F CO.2] AFHAL: 1o 7ol 0.672 Table 9 . Correlation coeffient of indoor air quality at the
2 et §51T 9 8743 olg el e Beige) g egONdhopping e
= A= AmHT TR PM10 CO2 o
= = PM10 1.000
€02 ~0.119 1.000
Aot EAt7t 3713 o -0.235 0.665 1.000

547 57 ol Tiet 714

H AR o] A7 7% olstE Uil o] F A 2 THAE F 4 EHuE 3714
RS NFA7Ee] B9 HCHOZE 51.5 ug/m'® &7 HE A T odEuE 27ael ditt 3v1d S 2NE
=%, FE 10014 A He HA e d el s Ert AW 37171 E o8t
b e e ARt = & 90lM Herkel o] COogt B RAREIRLOW AR 0] 129R B i) 5o FHor o
CO-9] r3fe] 0.665% 7F4 A vek o, Y AREE Algsto] g7]&0] EoA PMIO 3 CO:
O] FE7FHAA A yeERRt

Table 10. Measurement result of indoor air quality at the airport

Facilities
g = PM10 COz CO HCHO
TE - 150 pg/ 1000ppm 10 ppm 120 pg/
TE wsNn N D w AT
H 71.4 663 0.9 10.9
Z o 80.5 720 0.9 21.8
Z 4 62.3 606 0.8 0.0

e dA 7 Zo] vl o] o= HCHOE Al
o] M EE F 7H 92 Ao 2 veky
A o] Jgo g HCHOS =+ 37.5 ug/m’

Table 11. Measurement result of indoor air quality at the art

Museum
g5 PM10 COz Co HCHO
T8 . 150 pg/ 1000ppm 10 ppm 120 pg/
s comrela ot of PML0 and COL CO at th TE L wsnz owm Nz woaw
iy oo, goetent of PM10 and COx CO Rt the 5y o s
Table 7. Correlation coeffient of indoor air quality At the Subway LineNo. 1, 1
TE 154 25 M
= PM10 CO2 CO NO2z Rn AH PM10 CO2 CO NO2z Rn AH
PM10 1.000 1.000
CO2 0.214 1.000 0.672 1.000
CO 0.194 0.550 1.000 0.5370 0.518 1.000
NO. 0017 -0.127 0.559 1.000 0.071 0.134 -0.305 1.000
Rn -0.364 -0365 -0.135 0.086 1.000 -0.263 -0.290 0.460 -0.307 1.000
il -0.436 0436 0.380 —-0.076 -0.308 1.000 -0.036 0463 0.448 -0.319 0.083 1.000
Table 8. Measurement result of indoor air quality at the underground shop-ping area

g = PM10 CO2 CO HCHO NOz = aju)
T8 150 pg/ 1000 ppm 10 ppm 120 pg/ 0.05 ppm 4 pCi
e - /102 /102 AT /1N g OO e
B 55.8 690 1.6 25.8 0.020 0.15 0.005
Z 96.8 899 3.6 51.5 0.029 0.16 0.008

Z 4 34.3 527 0.9 0.0 0.016 0.15 0.003
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Table 12. Measurement result of indoor air quality at the medical institute
g = PM10 CO2 HCHO CO EERAMT
i 100 pg/m' - 8AIZH 1000 ppm/1AIZH 120 pg/m - A T 10 ppm/1AI Tt 800 CHU/m'
T 714 £y d 714 FoY4d 714 FoY4d 714 FoY th7l& Fo¥4d
B 56.5 46.4 716 588 13.8 9.6 1.0 08 642 408
Z|th 1156 79.0 1328 794 35.6 34.3 1.8 1.0 1920 656
4 26.1 26.6 484 477 0.0 0.0 0.4 0.5 197 176
Table 13. Correlation coefficient of indoor air quality at the medical ingtitute
T8 0714 zaud
g5 PM10 Oz HCHO Co EES M PM10 Oz HCHO CO EESAT
PM10 1.000 1.000
COv 0.087 1.000 0556 1.000
HCHO -0.058 0681 1.000 0435 -0.255 1.000
o 0156 0393 0.185 1.000 0.088 0003 -0.199 1.000
EZER AT 0564 0.709 0.433 0591 1.000 0197 0063 0128 0558 1.000
Table 14. Correlation coefficient of indoor air quality at the waiting room and sickroom
= 7l
TE PM10 COv HCHO Co EEQANT
PM10 0661
COv 0.549 0.189
F2QE 4 HCHO -0.108 0.091 0.678
o 0261 0.266 0019 0912
ERRANT 0422 0.381 0.304 0.699 0.480
oz sle 3714 s 7] 4 9 Ea e QojAl FUaE] diate] Ak
127] ez 7|l tiet 371d S ATE el EW A5d A4S 3 1404 A B9 oy Ha e gae] PMIO $E2T
=7t el F g ri@eA: PMI0sE 7 A viebd vk o] AbAE 0,661, HCHO7H] A A== 0.678% vlety
HCHO®) %%+ A¢] A&¥4 ol ot ®3k COQ| A9 AL 1=0.912 2 %A e X 5
G, w o ylEe] gyl de] A AL W olgelTl R dl7] A sl ojat ko] 2 Ho2 24 T4
WOy 2] A Se] gape] REale] o] gg] e &0 Fh ol 2ot Bl 9] M E Wk A QU CO.9)
Al &9] w7} 1920 CFU/mE A 7|2 X]9) 800 CFU/ME  AMAIZ: 1=0.1898 wj$ 24 vhehdc)
2.4¥) 211819 7 CO.E 1328 ppml.8 7|& 2 IJ 1000 ppm
g zbaige) A A 3712
71 A7 e ] dial e FEEE & 12004 AW T2 1270 diet 371d SH 25 & 1504
R 7 de] Fagdel vis) WA 54 gl v Table 16. Correlation coefficient of indoor air quality at the
Al A& =%t indoor parking lot
7] ATt =08 WA O A UAE & 1304 HHEH 7] TE PM10 CO» HCHO Co
Ao) Hf-ofli= FRF-A S COL9) A Al r=0,7092 7H PM10 1.000
A el o] S8 & olg 2o WA Qi AR P CO: 0263 1000
AEe | gae] B9ole FRGARFT COo APAS  HCHO 0634 0280 1000
=0 5582 718 =& 7o 2 Ukebide} o 0.445 0.665 0.392 1.000
Table 15. Measurement result of Indoor Air Quality at the indoor parking lot
= g= PM10 CO2 HCHO CO ESERA T
e 7 & 200 pg/m - 8AIH 1000 ppm/1AIZH 120 pg/m' - 1AIZH 25 ppm/1AIZt -
B 59.2 560 6.1 4.0 83
Z 86.9 719 25.0 8.1 110
4 29.4 458 0.0 1.4 56
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Table 17. Measurement result of indoor air quality at the large scale store
= & PM10 CO2 HCHO SERAT
TE i 150 pg/m' - 8AIZH 1000 ppm/1AIZH 120 pg/m - 1A 10 ppm/1A1ZH -
BT 40.4 590 30.1 142
F o 68.7 906 77.9 180
4 17.7 456 125 104

Hol = =5
Sppm Hoi 81 ppmol 5101 o)3LollA A ZE At
of gt AEst 2271 Ba sk Ao = AR Hrt

shH, edEAd *MJM] E 1694 B CO9F CO-9
LA r=0.6655 UERL} olSE5FH 9] S7Ho Akt W

of Sz Ao Azt

)
HE 9 Xd%%ol AW F71E 71EE wESa gleH COzv]
- U RHE F o] A7 B wtE o 71 A el
wiet,
LAE2 710] A A E ® 1804 A R PM10Z} CO»

Table 18. Correlation coefficient of indoor air quality at the
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large scale store r=0.546, %32 Ao 1& COZ-Q}’ CO9 A#A= r=0.573524
T8 PM10 CO» HCHO Co 71 A vkt
PM10 1.000 S, 19 404 Beuiel o] FEFEe] AuAs=
CO2 0.590 1.000 PM107FS) AFAI: r=0.795, CO«7tY] AATAl: r=0.783,
HCHO -0.169 -0.171 1.000 COE 0.972=2 urehu; ko] AT IAE e gloj L,
CO 0.142 0.394 -0.105 1.000 HCHOZF] AAZ r=— 0769 2 2o AT TAE B AT}
Table 19. Measurement result of indoor air quality at the Jimjilbang
g5 PM10 CO2 HCHO o EER AT
7 & 50 pg/m' - 8AIZH 1000 ppm/1AIZH 120 pg/m - 1A1ZE 10 ppm/1Al 7} -
T SN2 AFY SN2 AAY SN2 BE SN2 BAA 43 BE
B 60.9 75.2 589 700 19.2 26.4 1.0 0.7 578 833
Z h 92.5 121.1 742 898 39.2 499 1.6 1.8 1048 1280
A 29.2 39.3 484 505 0.0 10.2 0.4 0.3 350 518
Table 20. Correlation coefficient of indoor air quality at the Jimjilbang
> BB Hay
g5 PM10 COz HCHO o PM10 CO2 HCHO Co
PM10 1.000 1.000
CO 0.409 1.000 -0.165 1.000
HCHO -0.335 0.047 1.000 0.245 0.213 1.000
CO -0.346 0.237 0546 1.000 -0.112 0578 0.167 1.000
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Fig. 6. Measurement result of CO: of eight public Facility
groups.
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Fig. 4. Correlation coefficient of indoor air quality at the waiting
room and Jimjilsil.
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Fig. 7. Measurement result of CO of eight public Facility groups.
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Fig. 5. Measurement result of PM10 of eight public Facility
groups.
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Fig. 9. Measurement result of total airbone bacteria of eight
public Facility groups.

A AV Fofl gt 87 5 vz ExE I8 109 e
itk PMIOS] ¢ = Bt U EF A= 61+23.6 ug/m’

o|IL, COx9 Lol 589+105.7 ppmo]iL, COQ A=
1.56£1.542 eyt SHdEHYE REEzE duEd
PM109] ¢ AAI S Fol A 40 ~60 ug/md 7} oF 44%=
b WL 120 wg/ M E 2IEHE FSE 29 uERtc)

0:2] Z-%oll= 550 ppm A3zt 713 @k o) HCHO®)
A= BP0 F0) AA Q) 30%5 AA = Aoz yelhon,
0 ug/m'E ZIshs 3= 13 s

Q

o

- ‘. e

e
o

Fig. 9. Measurement result of total airbone bacteria of eight
public Facility groups.

CO8l A4 1.0 ppm ©l5}7F A4 9] 47%5 e ot 6
ppm o449 IFEE At Uoch HES) B o
90%7} 0.3 pCiE AUl F71 8 71820 4 pGifl oz 27 o)
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Table 21. Average value and standard deviation of eight public Facility groups (mean = SD)
T8 PM10(pg/m') COz(ppm) HCHO (pg/m') CO(ppm) EER NI CFU/mY)
X AFHIN=31) 73.0=23.44 547.4-50.67 42- 664 0957053
EE 47HN=5) 55.8=24.20 690.37153.60 25836472 161111 -

SEAIE(N=2) 714-12.87 663.0780.61 10971541 085007

W (N=1) - - - -

9F7] THIN-12) 51.5=19.71 651.8=141.96 11.7 21090 0.88 =0.44 525.0=282.70
AU AEN=14) 59.2=17.19 560.3=77.95 6.1=8.73 40=2.24 83.0=38.18
AR AEN=12) 404-14.22 590.27124.40 30.1 717.66 1.15 =048 -

HAY (N=8) 65.8=27.35 636 47106 .68 23.577.48 1.171.01 732.0~ 258.39
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