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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 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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