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A study on the improvement of the air exhaust system at the PSD installed

subway station
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ABSTRACT: Platform screen door (PSD) installed at underground subway station has reduced the safety accident, but it may
cause poor air ventilation condition due to the isolated exhaust duct in the subway tunnel area. In this study, the additional
ventilation system was suggested, which can be installed at a void space (i.e., storage room under stairs) of platform in order
to improve efficiency of air ventilation rate. Exhausted air from platform was directed to underneath of platform and joined
with existing ventilation duct of train exhaust system (TES). One subway station in Seoul city was selected to predict the
effectiveness of the suggested lower exhaust system by using the computational fluid dynamics (CFD) analysis. The
predicted mean age of air was decreased by 16.5% which proves the improvement of air ventilation efficiency when the
suggested lower exhaust system was applied.
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Table 1. Input conditions for CFD analysis
Case Case 1 Case 2
(Top Supply-Exhaust System (T.S.E.S)) | (T.S.E.S + Bottom Exhaust System)
Area [m’] 0.08 m* x 29 EA = 232 m’ 0.08 m* x 29 EA = 232 m’
stsy Flow rate [m/s] 33,230 CMH = 9.231 m’s 33,230 CMH = 9.231 m’s
Velocity [m/s] 9231 CMS / 2.32 m’ = 3.98 m/s 9231 CMS / 2.32 m’ = 3.98 m/s
Area [m’] 0.1 m* x 7 EA = 0.70 m’ 0.1 m* x 7 EA = 0.70 m’
Input Top 3 _ 3 _ 3
Condition Exhaust Flow rate [m’/s] 17,700 CMH = 4.917 m’/s 17,700 CMH = 4917 m'/s
Velocity [m/s] 4917 / 0.70 = 7.02 m/s 4917 / 0.70 = 7.02 m/s
Area [m’] 1.0 m> x 60% x 4 EA = 240 m’
Bottom Flow rate [m’/s] N/A 15,530 CMH = 4314 m’/s
Exhaust
Velocity [m/s] 4314 / 240 = 1.80 m/s
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Table 2. Mass-weighted average velocities for different heights
Mass-weighted average velocity [m/s]
Height g £ 2 Change rate
Case 1 Case 2

0.5 m 0.383 0.399 +0.016 (+4.2%)

1.8 m 0.528 0.526 -0.002 (-0.4%)

2.5 m 0.720 0.712 -0.008 (-1.1%)
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Table 3. Results of age-of-air

Age-of-air [sec]

Improving efficiency

Case 1 Case 2
Volume average age-of-air in the station 143.9 120.1 16.54%
Respiratory line height(H=1.8 m) 1523 127.2 16.48%
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