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ABSTRACT

The objective of this study is to analyze the smoke extraction efficiency using by the partial extrac-
tion system with CFD simulation for case of tunnel fire. The Comparison of CFD results with the
preceding scaled model test results, it is equal to the smoke extraction efficiency and smoke stratifi-
cation in tunnel by the partial smoke extraction system (distributed damper). It shows that the smoke
extraction efficiency is increased about 7% by the distributed damper which is opened near fire, com-
pare with the distributed damper which is all opened. The case of the fire occurs on a traffic jam in
a tunnel, it is proposed that the operating method of partial smoke extraction system for the escaping
passengers.
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A Numerical Study for the Operation of Partial Smoke Extraction
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Fig. 1. Partial smoke extraction system.
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- Turbulent Kinetic Energy Equation; Table 3. Numerical condition(distributed damper, 5 MW)
Summery
ope . 0 0 ( )
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Table 2. Boundary condition (distributed damper, 5 MW)

Tunnel inlet |Gallery exhaust
velocity velocity
Inlet Flow rate | yer mysec) (Vg, m/sec)
0.51 1.25
Temperature 15°C
Pressure atmospheric pressure
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Fig. 2. distributed damper (5 MW).
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Table 5. Numerical condition (distributed damper, 20 MW)

Summery
Simulation type | steady state
Grid 200X 65X 35(tunnel length : 800 m)
at 90 m from tunnel inlet
Fire model | [ heat source : Quew=20 MW
[0 smoke : Smoke =1 (at Max. Qyea)
Turbulent standard k-g
Convergence |<0.01%
Iteration 5,000
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Table 4. Boundary condition (distributed damper, 20 MW)
.. Tunnel inlet Gallery exhaust
Damper condition velocity (m/sec) | velocity (m/sec)
Flow rate case 1. |group damper 2.3 18.9
Inlet case 2. |distributed damper 1. (all open) 2.3 18.9
case 3. |distributed damper 2. (6 open) 23 18.9
Temperature 15°C
Pressure atmospheric pressure
Outlet
Temperature 15°C
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Fig. 4. The operation of distributed damper for case of tunnel fire.
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