Journal of the Korean Society of Safety, Vol. 31, No. 2, pp. 18-25 April 2016
Copyright@2016 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved.

http://dx.doi.org/10.14346/JKOSOS.2016.31.2.18

WETS SAIE0 2fet 0|1SEQ| sl AAIHE] X LSlAZE oIS

Olé/\

0

e A ] YA A
(2016. 1. 26. F4= / 2016. 3. 18.

| w—
* jCJT;

=32

%]_ .

dista ehdFeta

E
<7 / 2016. 4. 15. Z=H)

Predicting of Ignition Time and Critical Distance for Ignition of
Douglas fir by Radiant Heat of Incandescent Lamp
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Abstract : The incandescent lamp is an electric light fixture with a tungsten filament heated to a high temperature, by passing an electric
current through it, until it glows with visible light. The hot filament is protected from oxidation with a glass bulb that is filled with inert
gas. The incandescent lamp has fire risk when combustible materials are close to its glass bulb. Because its lamp has the property which
converts 90 ~95 percents of the electric power to heat energy. 2015 national fire statistics show that fires caused by lighting fixtures were
652 cases, and incandescent lamps(44 cases) and halogen lamps(53 cases) accounted for 15 percents in those of high heating light
fixtures. Since incandescent lamp fires account for about 45 percents in the high heating light fixture, we could not overlook the fire risks
by the incandescent lamp. Although many studies related with those have been conducted, incandescent lamp fires are continuously
occurred. This study was carried out to study the fire risk of ignition of wood due to radiant heat of incandescent lamp. Radiant heat flux
of the incandescent lamp was predicted by applying point source model, and critical distance for ignition of wood was calculated by
applying integral model. The results from this study could applied to fire prevention activities related to light bulb, and it could be used in
fire cause investigations related to radiant heat of incandescent lamp.
Key Words : incandescent lamp, radiant heat, point source, integral model, fire
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Fig. 1. Schematic of point source model,
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Fig. 4. Predicted ignition temperatures for given incident heat
fluxes for douglas fir,
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Table 1. Calculated irradiance and the estimated radiant heat
flux

D(m) 0017 002 0025 003 0035 004
d(m) 0002 0005 001 0015 002 0025
PIATD) (W) 55071 39.789 25465 17.684 12.992  9.947
g"(6Wmd) 1275 938 647 536 423 364

n 0231 0236 0254 0303 0326 0366
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Table 2. Summary of the ignition simulation test results

NO. d(m) D(m) Ignition tign(SeC) Tign(K)
I 0 0.015 Yes
2 0.0005 0.0155 Yes 1,325 663.87
3 0.001 0.016 Yes 2,175 625.21
4 0.0015 0.0165 Yes 3,661 593.6
5 0.00175 0.01675 No
6 0.002 0.017 No

"The ignition time and temperature to ignition were undetermined in this
experiment.
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Table 3. Time to ignition

NO. Distance Heat flux Estimated value Measured value
d(m) D(m) q”(kW/mZ) tig(sec) tig(sec)

1 0.0005 0.0155 15.303 1,361 1,325

2 0.001 0.016 14.361 2,264 2,175

3 0.0015 0.0165 13.621 3,822 3,661

4 0.00175 0.01675 13.217

5 0.002 0.017 12.887
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