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Abstract
station and presented theoretical model to predict PM, s con
South Korea. A total of 30 portable PM, 5 sensors were use

This study analyzed the correlation between the air quality of the outside air and the indoor air in the subway

centration of platform at Yuseong Oncheon Station in Daejeon,
d to analyze the underground station by dividing it into four

sections: the station entrance, the outside of the wind proof door, the concourse, and the platform. The deeper the depth of

the station area, the lower the PM, 5 concentration, and the lower the correlation with outdoor air. Variations in PM, 5

concentration by station area according to the operation o

f air conditioners and air handling units were analyzed, and a

theoretical model was developed to predict PM, s concentration of platform. This theoretical model was well matched with

the average standard deviation of 0.64 ug/m® by comparing experimental results. It is expected that the theoretical model of

this study can be used to select an appropriate building air

ventilation scenario, such as the mixing ratio, ventilation time,

depending on the level of PM, 5 concentration of atmosphere.
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Fig. 1. Schematic of Yuseong Oncheon subway station and locations of PM, 5 sensors: (a) platform, (b) concourse.
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Table 1. Specifications of the air handling unit for platform.

Air type Flow rate
SA 32,000 m3/hr
OA 3,200~28,800 m3/hr
RA 28,800 m*/hr
EA 0~32,000m3/hr
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Table 2. The operation schedule of the air handling unit and air cleaners in the subway station.

Operating schedule SCH 1 SCH2 SCH3 SCH4 SCH5 SCH6
Air handling unit 07:00~09:00 10:00~12:00 13:00~15:00 16:00~18:00 19:00~21:00 22:00~24:00
Air cleaner 19:13~20:13 21:54~23:09

SA EA

Damper

OPC (outlet)

OPC (inlet)

Fig. 2. Schematic of particle removal efficiency evaluation experiment of the air handling unit filter (Kim et al., 2020).
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Fig. 3. The correlation of PM, 5 concentration measured by accredited air quality monitoring station and PM, s concentration

measured by light scattering sensor (a) outdoor, (b) platform.
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Fig. 5. PM, 5 concentration and the passenger number of the subway station on March 25, 2020. The blue shading indicates

the operating time of the air handling units.
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