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ABSTRACT

The wildland fire intensity and scale are getting bigger owing to climate change in the world. In the case of domestic,
the forest is distributed over approximately 63.7 % of country and the main facilities like aindustrial facility or gas facil-
ity abuts onto it. Therefore there is potentia that the wildland fire is developed to a large-scale disaster. In this study, the
effect distances of the radiant heat flux from the crown fire are analysed according to the change of wind velocity. The
safety criteria concerning the radiant heat flux to influence on the surrounding were researched to analyse the effect dis-
tances. The criteria of radiant heat flux were chosen 5 kW/m?, 12.5 kW/m?, 37.5 kW/m?. WFDS, which is an extension of
NIST’s Fire Dynamics Simulator, was used to consequence analysis of the forest fire. In order to apply the anaysis condi-
tions, it is researched the forest conditions that is generaly distributed in domestic region. As the result, the maximum
effect distances by radiant heat were showed at the horizontal and vertical direction. When the wind velocity varied from
0 to 10 m/s, the maximum effect distance increased as the wind velocity increases. Interesting point is that the maximum
effect distance were shown at the wind velocity of 8 m/s. The maximum effect distance was decreased according as the
fuel moisture of trees increase. This study can contribute to analyse quantitative risk about the damage effect of the sur-
rounding facilities caused by wildland fire.

Keywords: Wildland fire, WFDS (Wildland-urban interface fire dynamic simulator), Consegquence analysis
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Figure 1. Comparison of heat release rate according to the
grid resolution.

Table 1. Basic Input Parameters for Computational Domain

Input Parameter Vaue
Mesh One mesh
Domain size (m) 27x8x45
Cell size (m) 0.2x0.2x0.2
Device quantity Radiative flux gas, Temperature
Device amount 924
Simulation time (s) 50
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Figure 2. Computational domain using WFDS.
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Table 2. Input Parameters for Vegetation Fuel Element
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Table 3. Effect of Radiant Heat Flux

Input Parameter Vaue Heat Flux Reference Condition

VEG INITIAL TEMPERATURE (°C) 10 A property line can be built
VEG SV, Surface-to-volume ration of the vege- | oo, as) upon for ignition of design spill
tation element (m %) The nearest point located out-
VEG MOISTURE, Fraction of moisture on a dry NFPA 59A | side the owner’s property line
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2
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VEG BULK DENSITY, Bulk density of vegeta- . EN 1473, ) Industrial areas not under cor-
tio (kg/md) 2.2 European | trol of the operator/occupier of
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ated per unit volume in a grid cdll(kg/m’s) minutes
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FUEL GEOM, Declares the shape of the bulk CONE World Bank | 19
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(m) World Bank Damage of devices and equip-
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Figure 3. Contour of radiant heat flux according to wind
velocity.
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