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Abstract : This research deals with the combustion experiment of pine trees, which are the most representative species in Korea.
Experimental data are compared with theoretical ones using Fire Simulation Program(FDS). It is considered that horizontal/vertical
temperature distribution and radiant heat influence on adjacent areas in fire scenes. The linear function for separation distance to
temperature was drawn by applying Stefan-Boltzmann's law; y=112.13133 X(O’IA )'0'52916 for calculating the separation distance. In
combustion experiment, the radiant heat came to 1.4~1.5kW/m’ in case of the separation distance by one meter. The numerical values
mean that human body show the critical level of pain after one minute without a protective equipment.
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Fig. 1. Experimental Apparatus Described,
(a, b) Elevation, (c) Plane, (d) Sample Tray.
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Table 1. Conditions of Simulation

Division Details
Room Size S5m x 6m x 4m
Combustion Wood
Density 640.0 kg/m’
Specific Heat 2.85kJ/(kg'k)
Conductivity 0.14 w/(m-k)
Emissivity 0.9
Absorption Coefficient 5.0E4 1/m
Heat of Combustion 2.2E4kl/kg
Heat Release Rate Per Area 200.0kw/m’
Flame Start 0.0 Time(s)
Flame Maximum 16~25 Time(s)
Flame End 36.0 Time(s)

Heat flux : 6ea, Thermocouple : 36ea
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Table 3. Recommended Design of Total Radiation™
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Fig. 2. Stefan—Bolzmann’s law,
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Permissible Design Level(K)
Conditions
(Btu/hr/ft)) (kW/m?)
5000 15.8 Heat intensity on structures and in areas where operators are not likely to be performing duties and where shelter
’ from radiant heat is available (for example, behind equipment).
Value of K at design flare release at any location to which people have access (for example. at grade below the flare
3000 9.46 . o ;
or a service platform of a nearby tower); exposure should be limited to a few seconds, sufficient for escape only.
Heat intensity in areas where emergency actions lasting up to 1 minute may be required by personnel with out
2000 6.31 S . . ;
shielding but with appropriate clothing.
Heat intensity in areas where emergency actions lasting several minutes may be required by personnel without
1500 4.73 o . . .
shielding but with appropriate clothing
500 1.58 Value of K at any location where personnel with appropriate clothing may be continuously exposed
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Fig. 4. Comparison of Burning test & FDS results,
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Table 4. Temperature and Heat Flux according to the distance

Separation distance(cm) Temperature( C) Heat flux (kW/mz)
10 831 84.3
40 369 9.6
70 146 1.7
100 125 1.4
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