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Fire Dynamics Simulator



WTC Phase 1, Test 5, West Aspirated TCs
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FDS Validation Experiment

3 MW Fire, 23’x12’x12’
Compartment, 1 hour burn



Validation of FDS model
based on fire tests done in
the mid 1990s inside a 
decommissioned highway
tunnel in West Virginia,
sponsored by the Mass.
Highway Dept and Fed.
Highway Admin.



Memorial Tunnel:

853 m (2,800 ft) long
7.9 m (26 ft) high
3.2 % grade

2 fire tests with natural
ventilation, 20 and 50 MW



Memorial Tunnel, 20 MW fire, 16 min past ignition

Numerical Simulation

Peak Temperatures near ceiling:  320 C (600 F)



Memorial Tunnel, 50 MW fire, 14 min past ignition

Numerical Simulation

Peak Temperatures near Ceiling: 800 C (1,500 F)



Howard Street Tunnel Fire

• 2.7 km (1.7 mi) long
• 0.8 % grade at Lombard
• 6.4 m (21 ft) high
• 9.9 m (32 ft) wide
• Longer but smaller in 

cross section compared to 
Memorial Tunnel







Centerline Temperature

Centerline Oxygen Concentration



Conclusions
• A series of calculations were conducted revealing
average tunnel temperatures similar to 
temperatures measured in large open fires.

•Peak gas temperatures 1000 C (1800 F) in flames; 
500 C (900 F) over the length of a few rail cars.

•Peak wall temperatures 800 C (1500 F) under direct 
flame impingement; 400 C (750 F) over the length of 
a few rail cars.

• Parameter studies indicate only minor changes in
temperature with changes in various tunnel/fire
properties



• 2001 Sandia study on temperature of a 
massive cylindrical object engulfed in a 
large outdoor hydrocarbon pool fire.

• The inner surface temperature and the 
flame emissive power was measured at 
several locations.
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Previous Experimental Studies



Previous Experimental Studies

• measurements showed that 
near-steady temperatures were 
achieved in ~ 25 min.

• the peak inner surface 
temperature was nearly 1050 oC.

• the temperature varied as a 
function of location within the 
cask and the wind direction.



How hot do fires get?


