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ABSTRACT

The cone calorimeter method which is currently used to measure the heat release rate has a fixed
rate of radiation. However, in the real fire, when flame combustible material burns, it releases the
identical heat flux. We measured the changes of temperature of a fire using FDS in order to analyze
flexible heat flux of combustion characteristics. In this study, the rate of radiation of cone calorimeter
was adopted by using FDS. Follow those results, it produce between the rate of radiation in the

growth period and decline period have a significant impact on heat release rate of PMMA.
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Table 1. Scenario in a Compartment Fire

Sample File Name room_fire.fds

FDS Version 54.1
Size [m] 52x54x24
Height of Measure [m] 0.6

Calculation [sec] 4,000

IFIfA LM =X A24H A3E, 20104

A5

800 Post Flashover
Growth Decay

600 -

400 L Flasl 0\'er/

Ignition,

Temperature ['C]

200 |- \ Fully—-Developed Fire
0F Device Position in a Scenario
) ) ‘X.Y = Center, ]‘—[eight =0.6m
0 500 1000 1500 2000 2500

Time to Test [secl

Figure 1. The stage of fire development in a temperature
room fire device.
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Figure 2. Changes of the temperature of room_fire device.
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Table 3. The Heat Release Rate, the Smoke Production Rate, CO, and the Peak Time by Real Scale Calorimeter

According to the Standard Combustible Model®

No Material Graph of various peak value [sec]
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*HRR: Heat Release Rate [kW/m?]
SPR: Smoke Production Rate [m?/s]
COV: Carbon Monoxide Value [ppm]
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Figure 4. Heat release rate, CO production rate and Smoke
production rate in 25 kW/m>.
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Figure 5. Heat release rate, CO production rate and Smoke
production rate in 50 kW/m?,
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Figure 6. Heat release rate, CO production rate and Smoke
production rate in a flexible heat flux.
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Table 4. The Heat Release Rate, the Smoke Production
Rate, Carbon Monoxide Production Rate, and its Peak Time

Heat Flux Avr. Peak | Peak Time [sec]
HRR | 256.01 | 433.70 1,220
25 kW/m? | COP | 0.0018 | 0.0030 1,275
SPR | 0.012 | 0.021 1,170
HRR | 497.95 | 812.51 685
50 kW/m* | COP | 0.0026 | 0.0047 705
SPR | 0.0014 | 0.0029 670
HRR | 164.83 | 597.85 675
Flexible | COP | 0.0011 | 0.0035 730
SPR | 0.007 | 0.018 655

*HRR: Heat Release Rate [kW/m?]
SPR: Smoke Production Rate [m?s]
COP: Carbon monoxide Production rate [g/s]
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