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Abstract

Children are vulnerable to bad indoor air quality, and many researches on indoor air quality have been done with
various methodologies. Herein, we used the genetic algorithm, one of the optimization methods, for the analysis
based on better estimation values that are not easy to measure. A children playroom and a Taekwondo gym were
chosen for the different degree of physical activity. After estimation of the number of occupants, the generation
degree of CO2 and PM2.5 were determined from the data of the indoor air quality monitors. Relative errors were
below 1% for all cases. Due to many air-treating electronics, the PM2.5 in the children playroom was well-managed
compared to that in the Taekwondo gym. The PM2.5-generating activities were calculated and that of the
Taekwondo gym was higher than that of the children playroom. The PM2.5 generating values were on the positive
relationship with CO2 generating values. This means that we can obtain meaningful information from limited
measurement data. For the numerous children facilities, indoor air quality can be easily analyzed and this might
contribute to enhancing the children health.
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Figure 1 Photos of measurement sites. The children playroom (left) and Taekwondo gym (right).
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Figure 2 Floor plans of measurement site and measuring points in children playroom (left) and Taekwondo

gym (right).
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Figure 3 Data comparison between indoor air quality monitors and PM measurement equipment. (a) IAQ sen—
sor data for the children playroom and (b) IAQ sensor data for Taekwondo gym.
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Table 1 Measurement site descriptions.

Grimm, Germany)s A3l vHlW AL st
ARESE AWE71E BUEE FA]= vlAIEAS] PMas
ot =45k3 Qo] PM &4 AH] 11-D9 PM,s 1AQ
dlojE e} Hwat T, I3 30149k 2ol 0.882] R*
=2 AYEE SIS 4 ATk AlHE A9 PMs

Children playroom

Taekwondo gym

Location Downtown of Cheonan Outskirts of Cheonan

Size (WX LXH) (m) 8x12x%3.8 7.5%X9.7%x2.5

Floor 6th 6th

Year of build 2017 2005

Measuring period August 2021 - October 2021 December 2021 - July 2022
Average occupants 7 10 - 15

Average age 0-5 4-7/8-15

Straight distance from governmental 3.0 8.6

measurement site (km)

Indoor air quality-related
electronics

two air-circulators(BKF-2070CBL,
Bokuk), one large air
purifiers(tAX80M7580WFD, Samsung, 79.9
m2), one small air
purifier(AX47R9880WFD, Samsung, 47
m2), one air-conditioner(AP13J7394EA,
Samsung), one cassette air-conditioner
on the ceiling(not identified)

one automatic deodorization
spray(Airgenic, Cesco), one
air-conditioner(SK-07006-4004,
Tempia)
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10:30 - 11:00 (30 minutes) 1-2 Preparation
11:00 - 13:00 (2 hours) 2-7 Open for visitors
13:00 - 13:30 (30 minutes) 1-2 Cleaning and organizing toys
pclg}i}rcgggl 13:30 - 15:30 (2 hours) 2-7 Open for visitors
15:30 - 16:00 (30 minutes) 1-2 Cleaning and organizing toys
16:00 - 18:00 (2 hours) 2-7 Open for visitors
18:00 - 18:30 (30 minutes) 1-2 Cleaning and organizing toys
Taekwondo 16:30 - 17:20 (1 hours) ~15 (4 - 7 years old) Taekwondo training
gym 17:30 - 18:20 (1 hours) ~10 (8 - 15 years old) Taekwondo training
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Figure 4 Data regression flow chart
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