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Status of Indoor Air Quality Management and Control Trends of School [IAQ
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Abstract The purpose of this study is to identify the standards and control strategies of the school IAQ to develop an optimal
control method. Domestic criteria of Particulate Matter (PM;9, PM,5) and CO, concentrations were 1.5, 2.33 and 1.43 times
higher than those of U.S. EPA criteria, respectively. In addition, the minimum ventilation rate was just 85% of the U.S.
standard. Control strategies of IAQ and ventilation are presented in the international standards. Whereas the domestic standard
only refers to the installation methods as well as performance of the ventilation and air purification facilities. To identify
the trends of school IAQ and ventilation control technologies, analysis of the existing researches were conducted. As a result,
most studies focused on CO, reduction and energy savings. For the studies of IAQ and ventilation control, the control targets
were mostly CO, while not considering PM simultaneously. Thus, an optimal control method for school TAQ is essential
which reflects comprehensive IAQ pollutants and features of school including occupancy and space information.
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Table 1 Standards for PM;,, PM,s and CO, concentrations of school facilities

Pollutants

Countries PMy, PM,- co, Ventilation Rate
S. Korea < 75 pgm’ < 35 pg/m’ < 1,000 ppm 21.6 m*/hr-person
3 3 15 cfm/person
USA < 50 pg/m < 15 pg/m < 700 ppm (when crowded 20 cfm)
UK < 50 pg/m3 < 25 ug/m3 < 1,500 ppm 8 1/s'person
U Vary from each country < 1,000 ppm 7.27 1/s-person
(Only 12 countries have) (Germany) (mean value from 16 countries)
Japan < 0.15 mg/m’ - < 1,500 ppm 2.1 - 4.6 ach
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Table 2 Ventilation Control Standard & Research Trends

Country Researcher Contents Limits

Choi et al. * Window automatic open&close control system * Not operating when in&out
(2018) for CO, minimizing temperature difference is great

*Only focusing on optimal
control operation period for
energy saving

Kim et al. * Heat Recovery Ventilation and Night-Fuzzy

D ti
omestie (20106) Control to reduce cooling energy consumption

Kim et al. * CO,-DCV  considering outdoor air load for *Both Fuzzy & On/Off not
(2012) energy saving effective to [AQ improvement

R. Duarte et al.  * Ventilation rate estimation using Kalman Filter * Not considering any other
(2018) for reducing uncertainty of breathing pollutants and their uncertainty

* No consideration for occupants,
indoor and outdoor environment
changes, particulate matter

F. Stazi et al. * Window automatic open&close control for CO,

Int ti 1 . .
femationa (2017) reduction and thermal comfort improvement

A. Cablé et al.  * Evaluating the effect of Temp.-CO, DCV for < Not considering any other

(2016) CO, reduction and indoor thermal comfort indoor air pollutant
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