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ABSTRACT

Objectives: The purposes of the study were to analyze the temporal variation of carbon dioxide (CO,) and
particulate matter (PM) in daycare centers and evaluate the appropriateness of the official test method of one-
time measurement.

Methods: Indoor air quality in 46 daycare centers in the Seoul Metropolitan Area was measured as specified
in the official test method of Indoor Air Quality Management law. In addition, indoor air quality in the 46
daycare centers was measured over 37 days using a real-time monitor (AirGuard K).

Results: The daily means of CO, and PM in the 46 daycare centers were 1042.74 + 134.45 ppm and 67.60 + 18.25
ug/m’, respectively. Indoor air quality in the daycare centers showed significant temporal fluctuation. Measurements
for single days were significantly different from the 37-day average exposure. Relative error of short term exposure
decreased with an increase in the number of sampling days. The noncompliance rate for CO, using the official
testing method was 2.17%, and none exceeded the PM,, standard of 100 pg/m®. With monitoring over 37 days, the
daily noncompliance rate for CO, was 50.4% and the daily noncompliance rate for PM was 13.8%.

Conclusions: When the official test method evaluates the indoor air at daycare centers one day per year, the
results may not represent actual indoor air quality over a longer period of time. Real-time monitoring devices
could be an alternative for managing indoor air quality.
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Fig. 1. Daily variation of CO, and PM for 37 measurement days from real-time data. Boxes show the 25th, 50th, and 75th
percentiles and whiskers indicate the 5th and 95th percentiles. Dots indicate the most extreme values within 1.5

times the interquartile range from each box edge.
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Fig. 2. Association between sampling period and
difference of the exposure amount during limited
period and 37-days.
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Fig. 3. Relative Error estimates for mean CO, and PM by
number of days sampled, compared to the mean
value of 37-days measurements calculated from
the real-time data. Boxes show the 25th, 50th, and
75th percentiles and whiskers indicate the 5th and
95th percentiles. Dots indicate the most extreme
values within 1.5 times the interquartile range
from each box edge.
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Table 1. Percentage of daycare center (n=46) exceeding given criteria

CO, PM*
>1000 ppm >1500 ppm >50 pg/m’ >75 ug/m’ > 100 pg/m’
One day 2.2% 0% 47.8% 8.7% 0%
37 days 50.449.2% 19.4+7.2% 70.5£16.7% 36.0425.6% 13.8+19.8%
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