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ABSTRACT

In the subway, various fires continue to take place across the world. In the Daegu subway accident in 2003, many peo-
ple were damaged by shortened visibility range caused by toxic gas and smoke. This paper, assuming that a subway fire
happens in the Mandeok Station of the subway system in Busan, analyzed different smoke-spreading situations depend-
ing on the ventilation situation at its platform (opening of the train doors, operation of ventilation facilities in the tunnel,
and working of fire door), using FDS. The calculation proved that it would be more effective to secure evacuation route
when the ventilation facilities of the tunnel are not operated, than when they are on. And, it was aso found that the case
where the doors of the platform to the escape route and only the platform-facing doors of the subway car on fire office are
open would be more effective to ventilation than the case where al the doors are open. And, it was found to be important

that the fire doors of the platform are working properly.

Keywords: Subway fire, FDS(Fire Dynamic Simulator), Ventilation
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Figure 1. Ventilation system of the Mandeok station platform.
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Figure 2. Setting the measurement location.
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Table 1. Heat Release Rate of Subway Car by Country
. . . Hest Releases
Nation Railway Line Rate (MW)
Singapore Circle line (CCL) 10
Austraia New South Link 10
Hong Kong Lantau Air Line (LAL) 5
. Chaloem Ratchamongkhon
Thailand MRT Line, Bangkok !
Greece Athenes metro 10
United S Paul’s City Thamedlink,
. 16
Kingdom London
. Mount Lebanon Tunnel Light
Amencea | il Transit, Pittsburgh, Pa 132
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Table 2. Ventilation System Status

Equipment Condition Ca\;:cr}t'g/at(lrzg/h) Qsj't atrlT?l?y
Ventilation 1,800 36
uipment on Suppl

= plztform i 520 14
Ventilation

Equipment on | Exhaust 625 29

Subway line

Table 3. Basic Input Parameters for Computational Domain
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Figure 3. Ventilation equipment on platform.

Input Parameter Value

Mesh Mesh 1 (Fire Room) Mesh 2 (Platform) Mesh 3 (Tunnel) Mesh 4 (Tunnel)
Domain size (m) 150x6x7.2 150x30%3.2 100x6x7.2 100x6x7.2
Cell size (m) 0.2x0.2x0.2 0.4x0.4x0.4 0.4x0.4x0.4 0.4x0.4x0.4
Initial Temperature 20°C

Initial Pressure lam

Device quantity Vishility, Temperature, CO Volume Fraction, CO, Volume Fraction, Pressure
Simulation time (s) 330s

3k AHets] =8X], A2748 A|5%, 20139
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Figure 4. Comparison of heat release rate according to the
grid resolution.

Table 4. Time of Evacuation in Subway Platform®
Evacuation Time (min)
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Table 5. Set of Fire Scenarios

NFPA 4
Honkong Metro 45
Seoul, Metropolitan 4
Infrastructure Headquarters

Korea, Ministry of Land,

Infrastructure and Transport
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. . Subway Fire Tunnel Ventilation
ano Train Door Door Equipment
All Train . Non-
Case 1 Open Operating Ventilated
Fire Room ) Non-
Case 2 Open Operating Ventilated
Case 3 Fire Room Non- Non-
Open Operating Ventilated
All Train . _
Cae 4 Open Operating Ventilation
Cases | TTEROOM |y evating Ventilation
Open
Fire Room Non- _
Case 6 Open Operating Ventilation

Door of the fire room is opened.

Figure 5. Form of the opening of the subway door.
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Table 6. Life Safety Criteria

Tenability Limit

Breathing Line 1.8 m from the floor

Convective heat Less than 60 °C

Smoke obscuration | Multiplex Available Premises; 10 m
CO: 1,400 ppm

Toxicity O, 15%
CO,: 5%
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Figure 6. Change of visibility over time.
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Figure 7. Changes in temperature and visibility over time.
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Table 7. The Arrival Time of Smoke (ta) (Unit: Sec)
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