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The Passenger Evacuation Simulation Using Fluent and EXODUS
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Abstract The simulation analysis: of fire-driven flow and passenger evacuation in Daegu subway ‘station, Chung-Ang,
have been performed. The first location of outbreak of fire is inside passenger car in the third basement in Chung-Ang
station. The smoke flow in the second and third basement has been analyzed using FLUENT 6.2. The CO {carbon
monoxide) and temperature distribution in the train units and station platform have been obtained and transferred to
input data for evacuation simulation. The highest temperature in the train units was 1500K. For the simulation of
passenger evacuation, EXODUS has been used for whole basements (level 1~level 3) in the station. Total number
of people was assumed to be one thousand and 640 were placed inside train and 360 were placed outside train. In
evacuation simulation, an average of 135 pas’éengers were killed and an average time to evacuate takes 10min 19sec.
The main evacuation routes used by passengers were investigated and the cause of death.was identified by evacuation

simulation.
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Fig. 3. The number of deaths at each unit in Daegu subway station
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Fig. 4. Scenario for outbreak of fire in passenger car used in CFD

simulation
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Fig. 5. Applied heat release rate at each unit
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Fig. 6. Overall geometry for CFD analysis

Fig. 7. Grid distribution for station platform in the third basement
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Fig. 8. CO mass fraction in the first unit (the first location of
outbreak of fire) with increasing time
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Fig. 9. Temperature distribution in the first unit with increasing time
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Fig. 10. Temperature distribution for station platform in the third
basement after 15 min. of outbreak of fire
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Fig. 11. Temperature distribution for station platform in the second
basement after 15 min. of outbreak of fire
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Table. 1. Average number of deaths and evacuation time
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Fig. 12. The location and the number of deaths in passenger
evacuation simulation
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Fig. 13. Number of people out according to exits
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Fig. 14. Cumulative number of deaths according to time
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Attribute Input Value
Gender male
Age 25year
Height 1.80
Weight 80.000kg
Status Occupant
Response 0.0s
Mobility 1.0
Agility 5
Fast Walk Speed 1.5m/s
Walk Speed 90% of Fast Walk Speed
Leap Speed 80% of Fast Walk Speed

Crawl Speed

20% of Fast Walk Speed

Up - Stair Speed 0.67m/s
Down-Stair Speed 1.01m/s
RMV
(Respiratory Minute Volume) 221ms
PID 30
(Personal Incapacitation Dose)
Drive 10
Patience 1000
Target exit Near
Familiarity Near
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