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Analysis of Indoor Air Quality Characteristics of Multi-use Facilities
in Gyeonggi-do using loT-based Monitoring Data
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Abstract  This study evaluated loT-based indoor air quality monitoring data collected in 118 multi-use public facilities in
Gyeonggi-do such as children day care center, public medical clinics, elderly nursing home, postpartum care centers, and
libraries from December 2020 to March in 2021. The average indoor concentration of PM,s and PM,, were highest at
postpartum care center, and the lowest at public medical clinics. The average CO, level was the highest in elderly nursing
home, but the difference between the daily minimum and maximum concentrations was the largest in children day care
centers. As a result of time-series analysis, the concentration of PM was slightly higher on weekends than on weekdays,
indicating that the air quality of these facilities is relatively well maintained during working days. The behavior of indoor
particulate matters was almost similar to the outdoor air concentration. In all facilities, high CO, concentrations were
observed during the daytime on weekdays when residents were active. During the period of this study, the average
concentration of all facilities did not exceed the indoor air quality standard, but it was found to be exceeded in some places as
considering the outdoor 24-hour average short-term standard excess rate (99 percentiles) method. Consequently, loT-based
monitoring is very useful for air quality management in multi-use facilities.
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Table 1. Statistical summary of PM, CO,, temperature and Humidity using hourly mean values at multi-use facilities in
Gyeonggi-do from Dec. 2020 to Mar. 2021.

- PM PM CO Temp. Hum.
Facility type 25 10 2
yvp (ng/m?) (ug/m?) (ppm) O (%)
Children dav care center 9.8+9.7° 243+168 625+294 178+38 362476
(n=77) y 7.0b 19.0 502 178 36.0
= 1.0-85.0° 9.0-169.3 300-2788 7.5-26.9 13.0-80.2
public medical clinic 93+89 233%150 490 +66 239426 245+75
(n=6) 63 18.7 473 24.0 238
= 1.0-64.8 33-1193 300-944 15.5-30.5 10.8-62.3
Elderly nursing home 10.1+10.4 1294125 706+ 186 26.0+3.0 261454
e 93’ ursing 6.7 8.8 686 26.8 26.0
= 1.0-146.7 1.2-166.7 300-1350 16.5-31.5 12.5-64.0
Postoartum care center 202+14.1 40.4+24.4 486 +55 218445 272452
n Zﬁ’) 17.0 348 474 244 26.7
1.2-87.5 9.5-259.8 390-856 12.3-27.2 14.0-50.7
Librar 1234109 2824199 507+97 17.0+43 334472
gt 2};’) 90 220 479 17.3 34.0
= 1.0-94.7 9.0-241.0 329-1383 45-27.9 12.0-63.3

Note: *Mean + SD, ®median, ‘Range = minimum-maximum, 9N = Number of facility
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Fig. 2. Concentration comparison of PM, 5, PM;,, and CO, at test facilities.
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Fig. 3. Daily concentrations of (a) PM,, (b) PM, 5, and (c) CO, for a week.
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Fig. 4. Hourly concentrations of (a) PM,, (b) PM, 5, and (c) CO, for a day.
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Table 2. Mass concentration (ug/m?) of PM, 5, PM;o and F/C and I/O ratio in public facilities in Gyeonggi-do from Dec. 2020 to

Mar. 2021.
Indoor Outdoor 1/0 ratio
Facility type n
PM, 5 PM;q F/C PM, 5 PM;o F/C PM;5 PM;q
Total 118 123 25.8 0.46 24.2 48.7 0.47 0.53 0.55
Children day care center 77 9.8 243 0.35 229 474 0.44 0.45 0.54
Public medical clinic 6 9.3 233 0.35 23.7 48.7 0.45 0.39 0.49
Elderly nursing home 9 10.1 129 0.77 23.1 454 0.51 0.46 0.28
Postpartum care center 1 20.2 40.4 0.47 27.6 52.8 0.48 0.81 0.83
Library 25 123 28.2 0.39 23.6 493 0.44 0.55 0.60
ot Al ppm), AP 2] A (5271 498 ppm, ©FZt: 473 ppm), =

FhE 07A~18A], OoFHE 19A1~06 4171 &5
whro] HlwsjEekt. 5 ozt PM, 0] Bt E:
£ ool (F7F 102 pg/m?, ok 9.4 pg/m?®), 55
Olm (7 9.2 pg/m’, oFE: 9.4 pg/m’), =918 %
F7F 10.3 pg/m?, OFE: 9.9 pg/m?), AT E 2] (F7
21.7 pg/m’, ©FZk: 18.6 ug/m?), =A T (F7h 13.5 pg/
m’, oF7k 8.7 ug/m?) 22 FF g YS Aosiy =
= AN Fo) 2 FrE A F
ofTH PM, 8] BtEEE ool (771 22.9 pg/
m’, o7k 21.5 pg/m?), 522U (F7F 23.4 pg/m?,
OFZF: 23.1 pg/m’), =12 Y (57 13.3 pg/m’, oF
7k 12.4 pg/m?), AFF 22 (F7F: 43,5 pg/m?, oFE:
37.2 pg/m’), =X (57 30.1 pg/m?, ©FKk: 32.0 pg/
m’) & EATS AL BE AJHoA F1to]
F TR Uy

AlZHE Co, &

&

T

4 5d& BTt ofdolEol Sdsks 24 9
AHH CO, & #4535 S7Ist] &5l g2 A
AAZHE @ % 4A7EA]E 1,000 ppm ©19] &2 5
T=5 BRI, skl ARE o 3t A5t of

=3

=
ol A eJet thE A ] AIZPE COo, B %
% oo F=E FF35] FASHA
-oRztd] Co, 4 Batsee oldolf (F3k: 891
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ZF: 468 ppm), =91 2 FA (5571 740 ppm, ¢t 674

i

A (F7F: 514 ppm, ©FF: 478 ppm) 2.2 HE A4

o 2710 L A0 2AHLE. £713} olzte]
CO, 57t 7P 2 Aol & Hole AT ofdo]
Ho= 68%2] ZfolE HAAth AU oitstetas F

2 AR 5502 9 W 0@GBYRA o]
o33t ol th4-9] STl AT A FLIA
PPl BFADE T} ool CO, B
Aol T gkt AL BAT 5 gk
CO, FEE W12 Fol A 2 5 ] e
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