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Analysis of Indoor Air Quality in vulnerable
facilities according to building characteristics
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Abstract

Purpose: With the increasing of public-use facilities, there has been a growing concern over Indoor

Air Quality(IAQ) of public-use facilities. Because the facilities are easy to be exposed to indoor air
pollutants, they needs to be periodically managed the IAQ. Methods: In this study, indoor air

pollutant concentrations of 24 wvulnerable facilities were measured and compared. The
measurements were conducted for pollutants which are defined in TAQ Control In Public-Use

Facilities, etc. Act’. We took two measurements, the first was carried out in summer and the second

was proceeded in winter. We analyzed the values according to the type of facilities and pollutants.

Results: There was a difference in pollutant concentrations by the season and in occurrence

characteristics by the measurement spot. Therefore, we need to manage pollutant concentrations

by characteristics of occurrence. Implications: Based on the comparative analysis of pollutant

concentrations, we suggested cause and improvement strategies for IAQ management of Vulnerable

facilities.
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2. Methods of Research

2.1 Facilities Measured
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2.2 Methods of Measurement
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3. Result and Analysis

3.1 Measurement Result and Review
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[Table 1] Type of Facilities Measured
Number | Number of Floor Year of Building | Ventilation
Sort of measurement . . Story Measurement spot
e area(m’) construction Usage system
Facilities spot
. . Lobby & Reception Desk
Me.c.hfzal 11 33 448545 1987~2012 | 4~12F | Single-use Mechan.lcal Front of the examination room
facilities ~3,798,700 ventilation .

Front of the patient room
fazli\lliiilzrefor 441,60 Natural or Lobby & Reception Desk
. 12 24 ) 1998~2013 | 3~6F | Single-use | Mechanical Program room

senior ~7,892.23 P
L ventilation Rest area
citizens
Maternity 1 2 745.20 2010 11F | Mixed-use | Mechanical Lobby
care center ventilation
Total 24 59 - - - - - -
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[Table 2] The result of measurement

Pollutant Facility Season Mean S.D Range Standard | Exceed(%) Exceed spot
Medical Summer 51 11 39~88 0
Winter 57 13 40~95 0
PM10 Senior Summer 54 11 42~88 100 0
(ug/m’) Winter 55 12 41~87 0
Maternity Summer 44 1 43~44 0
Winter 44 12 33~56 0
Medical Summer 255 148 52~726 0
Winter 147 118 52~612 0
TAB Senior Summer 263 143 57~731 800 0
(CFU/m’) Winter 185 121 79~566 0
Maternity Summer 371 43 328~414 0
Winter 326 50 276~376 0
Medical Summer 552 62 426~697 0
Winter 683 144 479~1123 3 Lobby & Reception Desk
CO2 Senior Summer 565 91 409~753 1000 0
(ppm) Winter 730 177 481~1216 8.3 Rest area
Maternity Summer 655 19 636~674 0
Winter 640 40 600~680 0
Medical Summer 0.6 0.3 0.1~12 0
Winter 0.9 03 0.5~2.0 0
Cco Senior Summer 0.8 0.5 0.1~2.3 10 0
(ppm) Winter 0.9 03 0.5~1.5 0
Maternity Summer 0.2 0.1 0.1~0.3 0
Winter 1.0 0.1 09~1.0 0
Medical Summer 25 20 7~81 0
Winter 13 5 7~27 0
HCHO Senior Summer 17 12 3~48 100 0
(Mg/m) Winter 14 4 8~23 0
Maternity Summer 51 7 43~58 0
Winter 12 1 11~13 0
Medical Summer 164 96 35~369 0
Winter 238 265 44~1667 126 Front of the patient room
VOC Senior Summer 112 68 15~273 400 0
(ng/m’) Winter 192 141 45~565 12.5 Program room, Rest area
Maternity Summer 251 61 190~312 0
Winter 103 20 84~123 0
. Summer 0.015 0.006 0.005~0.034 0
Medical -
Winter 0.015 0.005 0.008~0.030 0
NO2 Senior Summer 0.012 0.004 0.006~0.022 0.05 0
(ppm) Winter 0.014 0.002 0.011~0.019 0
Maternity Summer 0.019 0.001 0.018~0.020 0
Winter 0.013 0.001 0.012~0.013 0
. Summer 0.011 0.005 0.005~0.021 0
Medical -
Winter 0.010 0.002 0.005~0.015 0
03 Senior Summer 0.012 0.006 0.004~0.030 0.06 0
(ppm) Winter 0.009 0.002 0.006~0.013 0
Maternity Summer 0.006 0.001 0.005~0.007 0
Winter 0.012 0.001 0.011~0.012 0
Medical Summer 23 12 7~52 0
Winter 23 9 11~41 0
Rn . Summer 21 9 4~41 0
@a/m) | BT Winter 22 9 11~41 148 0
Maternity Summer 15 4 11~19 0
Winter 35 6 29~41 0
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3.2 Analysis of Pollutant Concentration
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[Figure 1] Distribution of PM10
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5) HCHO
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24 01z ZEA| o] A

g 40 IE dUs712 24

et HCHO &7t &4 A2 X822 2822 §
A LESts AR, 428 F S AL, =4 &Y §
of £¢ T2|Z MAB0] AUYB7|LE NP +FOR 7
Xjsforg Aoz FHEHEICH
6) VOC
U0 ZYE= VOC o o A2 A= Mz A=
o RAIHEF(EAE 4T MEM 3) Y&, oty
ol 22 50| ULk VOC =2 XMl SF & ARAY Lo =
&0 = VOC o B S A WHEFS gk TF Of
L2k RxH7F =250 e oty Tl e @A Eoh £
oF AR 230 QM WEED, 2AYF, S+ 52 A
8= AU VOC 2@z Xgsta Utk
OMedical X Senior 2 Maternity
(Unit : pg/m’)
o
1600
T
>
© 1200
(V]
=
o©
S 800
O
o
25
Q 400 2% IAQ Act
|
S|

0 400 800 1200 1600
VOC(First Measure)

[Figure 6] Distribution of VOC

VOC S22 H2%80| 25t0] M| 32| {lsld0| LIEt
T UAs 542 XUA =0 Zzte| 22 2lgt £40| mpef
EICH Stol olof HE SAQl g S5 mofshs|7t 2ot
ot HO0| QlCHKorea Air Cleaning Association, 2001
pagel0-11)

FAPE XIHOIN VOC 5& 2ms
St LIEROD), Ol 5% XIHE 4
UPOR WEIEICE A2 Cfsrgelol ArAL

29 4HH7} He s 2 485A0, 8

10~400%7HX| 0§ C}

HHl S =22SE7t SHEAS0E
ASE HEY 277t %‘?JEIXI 40F LtEHEE Zat2 EHEhE

7lEE =kt X[FHo| Qo= tiFE22| X[FHO|
—8ot 52 LtEL 7|EXE =210t 7580
2 AMEEH, H7|Hol BLEHES &3, VOC s
et 30| ARY A= HEHELCY



7) NO2
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[Figure 8] Distribution of O3
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[Figure 9] Distribution of Rn

4. Conclusion
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