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ABSTRACT: Development of underground space in urban area has a huge amount of poten-
tial to ease the limitations on the land use and the efficiency especially in urban area. Con-
sidering public transportation in urban area, subway system could be one of the most efficient
and practical approaches. Subsequently this leads the public to have more chances to experi-
ence the indoor air quality (IAQ) in subway systems. In this study, it was aimed to produce
useful data for the IAQ control in subway environments. Specifically the train-induced wind
has been investigated by means of field survey and analysis. The recent updates including
the quantified characteristics of train-induced wind are presented in this paper.
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Fig. 1 Generation of train-induced wind by arriving subway trains.
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Table 1 Influence of the train-induced wind

Advantage / Dis-advantage

* Cause defense reaction to the passengers due to the train-induced gust

Platform * Pollute the air in platform by transporting the poliutants in subway tunnels
« Reduce the durability and capability of subway facility
« Transport the air-conditioned air in platforms into tunnels

Tunnel » Improve the ventilation effect in tunnels

*» Decrease the efficiency of supply air fan
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Table 2 Considering aspects for the selection
of field survey site

« Simple geometric structure of the subway sta-
tion
» Distance from an exchanging station

» Distance from a station crossing surface and
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Fig. 3 Measurements for the train-induced wind.
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Fig. 4 Sampling location (a) and the installed

velocity sensor (b).
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Fig. 5 Daily service schedule at the subway sta-
tion (Note: The numbers on the y-axis
counts the services for both directions).
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Fig. 6 Train-induced wind occurrence on the subway route.
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Table 3 Time duration to travel the section
between the station and the measure-
ment site (65.3 m)

Measurements Departure Arrival
# (s) (s)
1 140 154
2 146 16.6
3 94 16.1
4 16.1 16.0
5 134 164
Average 135 16.1
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Table 4 Calculation of mean train-induced wind

Departure Arrival
Acceleration ( @) +0.7 m/s’ -05m/s’

Running speed ( V) 193 m/s 16.6 m/s

Mean velocity of train-induced wind ( V) 16.0m/s 13.8m/s
Flow rate of train-induced wind ( @,) 2978 m%/s 256.1 m%/s
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Fig. 7 Primary and secondary train-induced
wind by subway train operation.
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