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Abstract

The subway used by many passengers is required to maintain a safe and comfortable
environment and PSD (Platform Screen Door) must be installed in the platform after
reinforcing the standard in 2003. In the previous research, in case of subway fire to
control it, it is necessary to design the optimal ventilation and smoke exhaust system
according to equipment capacity of the smoke exhaust system. Therefore, in this study,
based on the results of previous research, three-dimensional numerical analysis was
performed for the CO gas and smoke flow by the subway ventilation system in case of
platform fire. As a result of this study, it was found that in case of emergency, if only
the upper-level smoke exhaust system is activated, the risk of evacuation is high due
to CO gas (653.8 ppm) and smoke concentration (768.4 mg/m’). And when all the
smoke exhaust systems are activated and only the fire side PSD is opened, CO gas
(36.0 ppm) and smoke concentration (26.2 mg/m’) are detected and the propagation
range of smoke flow was reduced. When all the smoke exhaust systems are activated
and only the fire side PSD is closed, it was analyzed as the most effective ventilation
mode in the evacuation environment due to the absence of smoke-recirculation.

Keywords: Subway station, Platform screen door, Exhaust system, Computational
fluid dynamics, Evacuation environment
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PSD+= /A 578 Ul 5452] 5okt A 9P St shH A &5 Bl 3] Alof| e 2F$17](CO gas
and Smoke)2] & = S-S =33 H Choi et al., 2014; Kang, 2010). 18|11 A2 5 ejdvt 574 o] 2e)
Tlo] ZIE o] 0 Fser} wropr o 2 Qlsf A7) o] /i G (Lee et al., 2010)7F $L.oH, A2 7} oF
10 dB(A) A= E0150] Kot Aol 3748 Algstal ek (Lee et al,, 2011). ESHPSD7F 271 570742 L
25 HSP} got RSS2 4 glo] Wit AJAR]9] of U] &go] #oFA|AL STt (Jang et al., 2014).

S A Al A A 7| A 2’2 g o Q= A[ehE Aol A AH ek A7 9] s Apdkstal, 5)
AGaelA o7t 0 2 SR A7 |7 HFrd == 2 Alofshs 2o 7P a3 Fao|oh SRV 1S Al
IRt o= KL ko mut AlAsks WAl o8, ARt S o whebA SR A9 A58t A
o} shfel7]7} 57iSe] Tk ko 2 ol FAHEE SR AAEA S ISR AL Fasi),

Qb o2 Askd Edolut 574 2ol sE 2ol oAl Al F71A1 2] Bk 5o o4

2 of| 52 H4EGAIS] A (Computational Fluid Dynamics, CFD)S +2 ARgsto] ThFst A7 =8 =11 9t
(Park et al., 2007; Rie et al., 2008; Kim et al., 2009; Jang et al., 2010; Kim and Min, 2016). #], Park et al.
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B1F Height : 6.5m(waiting room)
B2F Height : 6.0m(Facility floor)
B3F Height : 6.5m(Platform)

19m
70m™~<
T~ _--"46m
Fig. 1. Geometry of A station
Table 1. Simulation case
Case Conditions

Case | Condition that only the upper station exhaust is started opening of screen door
Case 2 Conditions for operating both ends of exhaust opening of screen door
Case 3 Conditions for operating the station top exhaust and both ends exhaust opening of screen door
Case 4 Conditions for operating the station top exhaust and both ends exhaust open only fire side screen door
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(a) Overall distribution (station)
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(b) Longitudinal-section (fire train lane)

(© Longltudlnal section (opposite fire train lane)

(d) Cross-section (breath line; H=1.8m)

Fig. 2. CO contour (case 1)
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Fig. 3. Smoke contour (case 1)
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Fig. 4. CO contour (case 2)
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Fig. 5. Smoke contour (case 2)
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Fig. 6. CO contour (case 3)
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Fig. 7. Smoke contour (case 3)

Fig. 8, 9= Case 4 (AJ5H17] Y k)7 S 71561 3= PSDRRS 75t A2 BA5H s 7] o] &
£ ol PO} Sl A2 rol ol e o s 4lsto] 2 Qolide o
ol A 570 2 SPI1719] G00] TSI 901} Case 3] -9 BAIo1] 31} @17]19] 2

o] 445101 CO 5= 8.0 ppm, Smoke 55+ 9 mg/m’ & LERLT Qlom md=18]9] 2|5} 25 tighil s
o] 4712 PABSHA) 9= 710 2 Uehka Sk, webd, 57 Skl Al P 573 PSDERS R

|

1o © o

ol

Journal of Korean Tunnelling and Underground Space Association 535



Hyo-Gyu Kim - Ji-Oh Yoo - Doo-Young Kim

1.20e+03
1.14e+03
1.08e+03
" 1.02e+03
~ 9.60e+02
9.00e+02
8.40e+02
7.80e+02
7.20e+02
6.60e+02
. 6.00e+02
5.40e+02
4.80e+02
4.20e+02
3.60e+02
3.00e+02
2.40e+02
1.80e+02
1.20e+02
6.00e+01

(b) Cross-section (3rd floor - platform) (€) Cross-section (2nd waiting room) 000400

Fig. 8. CO contour (case 4)
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Fig. 9. Smoke contour (case 4)
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Table 2. Simulation results

Platform concentration

Case CO (ppm) Smoke (mg/m°) Inflow to waiting room
Fire train lane Opposite lane Fire train lane Opposite lane
Case 1 479.5 653.8 563.5 768.4 Inflow occurrence
Case 2 343 47.8 28.6 44.5 Inflow occurrence
Case 3 25.0 36.0 18.7 26.2 Inflow occurrence
Case 4 8.0 - 9.0 - Inflow non-occurrence
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