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ABSTRACT

The purpose of this study analyzes heat flows and fire behavior through a reduced-scale model
experiments about change of wind velocity in underground life space. When the wind velocity is
increased the temperature rise time of the fire room was risen fast. And temperature of fire room was
increased. And increase of wind velocity displayed maximum temperature at an opening of the fire
room. Heat flows by fire spread increase size of smoke occurrence and flame, and displayed high
temperature distribution in passageway than inside of neighborhood department promoting eddy flow
spread as wind velocity increases. Finally, heat flows are decided by wind and wind velocity at fire
of underground life space,and Wind velocity increases, temperature increase and decrease could con-
firm that is gone fast.

Keywords : Underground life space, Reduced-scale experiments, Wind velocity, Heat flow
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Table 1. Scaling law

Full-scale Reduced-scale
Geometry L L'=(1/10)XL 0.1L
Caloric Value Q Q=(L/LY*xQ | 0.0032Q
Velocity \'% V'=(L'/L)"*xV | 0.3162V
Temperature 6 0'=0 0
Time t t=(L/L)?xt | 0.3162t

Figure 1. Geometry of the experimental set-up.
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Table 2. Maximum of average temperature and time
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Figure 3. Average temperature-time history.
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Figure 4. Temperature distribution of fire room at the time of the maximum temperature.
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Figure 5. Temperature distribution of @ room.
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Figure 6. Temperature distribution of ® room.
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Figure 7. Temperature distribution of © room.
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Figure 8. Temperature distribution of @ room.
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Figure 9. Temperature distribution of @ room.
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Figure 10. Temperature distribution of (& room.
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Figure 12. Temperature distribution of thermocouple
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Figure 13. Flame photograph at the time of the maximum temperature.
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Figure 14, Passageway temperature at 444" (0.1 m/s).
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Figure 15. Passageway temperature at 440" (0.3 m/s).
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Figure 16. Passageway temperature at 408" (0.5 m/s).
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Figure 17. Passageway temperature at 348" (0.7 m/s).
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Figure 18, Passageway temperature at 224" (1.0 m/s).
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Figure 19. 3D temperature distribution of passageway at
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Figure 20. 3D temperature distribution of passageway at
4'40" (0.3 m/s).
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Figure 22. 3D temperature distribution of passageway at
3'48" (0.7 m/s).
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Figure 23. 3D temperature distribution of passageway at
224" (1.0 m/s).
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Figure 24. Temperature history of passageway (0.1 m/s).
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Figure 25. Temperature history of passageway (0.3 m/s).
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Figure 26. Temperature history of passageway (0.5 m/s).
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Figure 27. Temperature history of passageway (0.7 m/s).
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Figure 28. Temperature history of passageway (1.0 m/s).
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