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ABSTRACT

In this study, the fire suppression characteristics of a water mist with natural wind in a road tunnel
were calculated using the FDS(Fire Dynamic Simulation) code. In addition, the cooling and the chem-
ical kinetic effects of water vapor on fire extinction were investigated in a counterflow non-premixed
flame using a detailed chemistry. As a result, the behavior of fire plume and the spray characteristics
of water mist are modified remarkably with the increasing of wind velocity. In the case which is not
the external natural wind, small droplets are more efficient in fire suppression than large droplets.
However, the large droplets show better results on the fire suppression than the small droplets with
the increasing of wind velocity. It can be estimated that the natural wind disturb the penetration of
water droplets into the flame region and decrease the effect of oxygen dilution. Finally, it can be iden-
tified that the fire into the natural wind can be suppressed with smaller amount of H,O by flame
stretching effect in the flame region than one in an enclosure, and the chemical kinetic effects of H,O
on fire extinction are not affected significantly the velocity of natural wind.
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Figure 1. Geometries of 3-D model tunnel and counterflow nonpremixed flame.
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Figure 2. Mean fields of velocity vector and temperature
distribution over 25°C at y=1.35m with wind velocity
(unit:°C).
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Figure 3. Temporal temperature distribution over 100°C at y=1.35m with wind velocity in the conditions of p=10 bar,

d=0.2 mm (unit:°C).
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Figure 4. Temperature distribution with droplet diameter
for each wind velocity at 5 sec (unit:°C).
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