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Study on the Characteristics of Air quality in the Classroom of Elementary
School and Its Control Methods
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ABSTRACT : The common life with modern urban residence, spending more than 80~90% of daily life in indoor
environment, makes the importance of indoor air quality (IAQ) even higher. Many efforts have made to improve indoor air
quality (IAQ), which requires those systematic approaches for field practice. A recent study reported that no general approach
cannot be made for IAQ improvement due to the great deal of variety in different indoor environments. Those indoor spaces
included in Korean 1AQ regulation were classified based on their characteristics and the IAQ guideline was suggested for each
group of indoor spaces.

Apart from those indoor spaces, the classroom in elementary school has different characteristics. By introducing the
systematic approaches, the elementary classroom was surveyed and analyzed to understand its characteristics in due IAQ
consideration. Based on the characteristics, there are several IAQ control measures suggested, including ventilation operation,
dust mat installation, and white board. CO, and airborne dust were monitored and analyzed in order to evaluate the
effectiveness of each control measure to IAQ. It was found that the general level of CO, concentration was managed under
the 1AQ guideline by applying the ventilator operation. The ventilation was also effective to the fugitive airborne particulate
in elementary classroom environment.
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Fig. 1. Indoor Air Quality Tools For Schools made by US EPA
(2000).
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Table 1. IAQ components to determine its characteristics

Indoor component Details of IAQ component
O Location and type of space O On the third floor
O Building material applied O 9.0 mX7.5 mX3.0 m of box shape
Structural aspect O Heating/ cooling system O Internal building material - painted, concrete—wall, flooring,
O Ventilation techniques applied etc.
O Natural ventilation thru window and door
O | Major indoor components O Major components — wooden desk and chairs
. O Use of chemical material O Use of chalk
Functional aspect ) .
O Food service O Occasionally
O Fuel combustion O No fossil fuel combustion
O Distribution of occupant age O 7~12 aged students
O Density of occupant O High occupant density, approximately 5students/m2
Occupant aspect . . L
O Duration of indoor stay O Long duration in classroom 8:30 am ~ 2:30 pm(6 hours)
O Degree of activity O High activity
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Table 4. Improvement strategies for classroom indoor air quality

Aspect IAQ controls Expected result
Structural | Ventilation Increased ventilation — Reduced concentration
aspect operation of indoor air pollution

Functional | White board .
Reduced dust generation from chalk use

aspect use
Occupant | Dust mat . .
. . Reduced dust influx by occupants in and out
aspect installation

Dust mat

1
:
;

3

Dust mat

H:3.1m
g o
"~ wal A2 1855 m
THd Xt O : 36
s =

B 55m.

Fig. 3. Schematic diagram of the classroom used in this study.
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Fig. 13. Airborne particle size distribution in classroom with white Fig. 14. Airborne particle size distribution in classroom with dust
board. mat.
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Fig. 15, Effect of IAQ control measure to airborne particle.
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