g 71273 A 30d A3 s

J. KOSAE Vol. 30, No.3(2014) pp.245~250
Journal of Korean Society for Atmospheric Environment
DOI: http://dx.doi.org/10.5572/KOSAE.2014.30.3.245

EAM gl
o

ojzlo|d AUHESI =
710l

rE
rek fo

A=

ol

A Study on Characteristics of Main Indoor Air Pollutants and
Ventilation in Nursery Facilities
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Abstract

As the number of nursery facilities and infants who stay there is continuously increasing, IAQ (Indoor Air Quality)
of nursery facilities should be managed strictly and thoroughly because infants are more susceptible to infections
due to their low resistivity. In this study the characteristics of IAQ and ventilation associated factors were investigaed
for suggesting a desirable condition for IAQ management. Environmental factors were not much related to IAQ
characteristics rather than internal factors such as structures of the room. And the positive effect of ventilation on
IAQ was obvious and seemed to hinge on factors related to window area especially window/wall ratio. Results of
this study indicate that the structure with broader window area of a room and frequnet ventilation can be an effective

way for keeping IAQ of nursery facilities clean and safe.
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Fig. 1. Procedure of measuring pollutants.
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Table 1. Equivalent concentrations of CO, and TAB in each facility.
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(*: over legal limit)

Spring/Fall Summer Winter
Facilities  Temp. Humidity CO, TAB  Temp. Humidity CO, TAB  Temp. Humidity CO, TAB

Q) (%) (ppm) (CFU/m’) (C) (%) (ppm) (CFUmY) (C) (%)  (ppm) (CFU/m’)

A 255 40 702 *1,422 27.1 49 720 *842 19.8 23 845 752

B 23.7 42 815 *1,039 30.3 56 507 687 20.9 34 *1,480  *1,531

C 24.2 51 481 *818 29.1 61 544 225 20.1 28 562 218

D 235 43 394 221 29.7 62 465 460 19.0 33 575 622

E 27.1 32 708 682 29.8 63 502 *1,755 20.1 38 656  *1,935

Avg. 24.8 41.6 620 836 29.2 58.2 547 793 19.9 31.2 823.6 1,011.6
Table 2. Intial concentration of CO, and TAB in each facility. (*: over legal limit)

Spring/Fall Summer Winter
Temp. Humid. CO, TAB Temp. Humid. CO, TAB Temp. Humid. CO, TAB

Q) (% (pm) (CFUMm’) (C) (%)  (pm) (CFUMm) (C) (%)  (ppm) (CFU/m’)

A 255 40  *1076 *1,987 27.1 49 *1,079 *2,403 19.8 23 *1,080 643

B 23.7 42 *1157 *1,866 30.3 56 *1,039 *2,862 20.9 34 *1,907 *1,581

C 242 51 816 *1,988 29.1 61 960 *951 20.1 28 *1,142 *923

D 235 43 668 *1,415 29.7 62 712 *1,084 19.0 33 882 *967

E 27.1 32 885 *1,537 29.8 63 935 *2,009 20.1 38 922 *1,363

Avg. 248 41.6 9204  1,758.6 29.2 58.2 945.0 1,861.8 19.9 31.2 1,186.6 1,095.4
Table 3. The number of people, volume and T, of target facilities at each season. (Vol.: m%, T,: min)

Season
Avg.
Vol. Spring/Fall Summer Winter

People  Vol./Capita T, People  Vol./Capita T, People Vol./Capita T, People T,
A 110.5 15 7.4 15 19 5.8 6 19 5.8 10 18 10.3
B 571 11 5.2 21 9 6.4 8 8 7.2 9 9 12.7
C 41.4 8 5.2 8 10 4.1 6 11 3.8 5 10 6.3
D 97.0 10 9.7 8 13 7.5 4 10 9.7 5 11 5.7
E 1359 21 6.5 15 24 5.7 10 6 22.6 4 17 9.7
Avg. - 13 13.4 15 6.8 10.8 6.6 12.9 8.9
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Table 4. CO, and TAB concentration according to ventilation time.

(CO,: ppm, TAB: CFU/m?, underline: conc. at T,)

Facility A B C D E
Time S/F S w S/F S w SIF w S/F w SIF S w
(min) o, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB CO, TAB
Initial 1076 1987 1079 2403 1080 643 1157 1866 1039 2862 1907 1581 816 1988 960 951 1142 923 668 1415 712 1084 882 967 885 1537 935 2009 922 1363

1 1042 920 2241 1026 544 1142 941 1881 1521 749 886 928 665 623 534 511 749 858 867 871 854 1264

2 978 841 1531 1035 524 1128 814 1252 1728 1422 652 1090 742 685 729 318 576 502 460 297 683 651 872 806 1540 721 869

3921 1927 752 1328 1006 524 1149 1725 759 1718 1372 571 690 642 189 508 470 297 657 286 829 2698 759 677 504
4 906 717 1389 976 604 1138 630 810 1723 1272 532 918 643 327 591 169 472 321 460 — 647 266 806 663 642 (48 425

5 872 927 505 1126 581 1683 1262 503 581 555 449 571 247 811 641

6 860 1896 908 544 1154 1846 544 400 1657 1302 486 868 544 194 426 291 833 2097 642 1326

7 854 859 465 1126 520 1575 1233 484 406 801 589

8 839 839 485 1048 490 236 1484 1332 477 878 798 564 500

9 826 1664 1011 1543 1438 1362 802 1782 521

10 817 978 782 499 520

1 812 952 739

12 793 1553 943 1785 724 1751

13 782 934 718

14 726 936 710

15 683 1473 921 1664 703 886

16 902

17 913

18 890 1210

19 886

20 843

21 812 -

T 15 4 21 8 4 15 10 4
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Table 5. Window area of each facility and T,.

Window Window/ Window Mean T,

area (m?) vol. ratio (%)  /wall ratio (%) (min)
A 1.16 1.05 1.84 10.3
B 0.72 1.25 1.74 12.7
C 3.64 8.79 8.97 6.3
D 5.95 6.14 9.95 5.7
E 3.77 2.77 5.22 9.7

Table 6. Results of correlation analysis between window
area factors and T,.

Factor Correlation coefficient p-value
Window area —0.8716 0.0542
Window/vol. ratio —0.8880 0.0442
Window/wall ratio —0.9539 0.0119
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