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A Study on Ignitability and Heat Release Rate Characteristics
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ABSTRACT

In this study, the ignition and heat release rate characteristics of rigid polyurethane foam were
investigated in accordance with setchkin ignition tester and cone calorimeter which is using oxy-
gen consumption principle. In the ignition temperature study, flash-ignition temperature was
383°C~390°C, self-ignition temperature was 493°C~495°C. The self-ignition temperature of rigid
polyurethane foam was about 100°C higher than the flash-ignition temperature. In the cone calo-
rimeter study, the time to ignition of rigid polyurethane foam was faster as the external heat flux
increase. In the same heat flux level, the time to ignition was faster as the density of rigid poly-
urethane foam decrease. Also the heat release rate was the largest value at the heat flux of
50 kW/m? and had a tendency of increase as the heat flux level and density increase. In the stand-
point of time to ignition and heat release rate, the fire performance of rigid polyurethane foam
was influenced by the applied heat flux level and density and the flashover propensity classified
by Petrella's proposal was high.

Keywaords : Rigid polyurethane foam, Setchikin ignition tester, Flash-ignition temperature, Self-ignition
temperature, Time to ignition, Cone calorimeter, Heat release rate, Flashover propensity
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Fig. 1. Photograph of ignition temperature tester.
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Fig. 2. Schematic diagram of cone calorimeter.
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Fig. 3. Flash-ignition temperature and Self-ignition
temperature of rigid PU foam.
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Table 1. Heat release rate of rigid PU foam at 25 kW/m®

. Heat release rate
Density
(kg/m®) Peak Total Average
(kW/m?) (MJ/m? (kW/m?)
23 220 20.7 35
30 233 18.6 32
40 277 19.1 33
50 289 30.9 54
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Table 2. Heat release rate of rigid PU foam at 35 kW/m?

Heat release rate

Density
(kg/m®) Peak Total Average
(kW/m?) MJ/m?) (kW/m?
23 257 23.7 40
30 272 193 33
40 311 315 53
50 323 35.9 61

Table 3. Heat release rate of rigid PU foam at 50 kW/m?

Heat release rate

Density
(kg/m®) Peak Total Average
(kW/m?) MJ/m?) (kW/m?)
23 291 294 49
30 297 249 42
40 326 364 61
50 357 43.9 74
£
% 50 kW/m2
T

‘ Time =(min) '
Fig. 6. Typical heat release rate curve of rigid PU foam
(density : 40 kg/m®).
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Table 4. Mass loss of rigil PU foam at 25 kW/m?
35 kW/m?, 50 kW/m?

Table 5. Estimation of flashover propensity of rigid PU
foam

Density Mass loss (%) Density Paramet Flashover propensity
ameter
(kg/m®) | 25kW/m® | 35kW/m? | 50 kW/m? (kg/m®) 25 kW/m?{35 kW/m?{50 kW/m?
23 83 89 89 93 X 15.7 32.1 97
30 71 80 92 Classification| High High High
40 66 83 93 30 X 12.9 27.2 74.3
50 73 81 95 Classification] High High High
10 X 13.9 259 46.6
100 Classification| High High High
® X 12.6 23.1 44.6
& 25 wim? 50
2 n Classification| High High High
§ e 35 kW/m?
S = 50 kW/m? .
B 2T o w9 EgAed ASAe BKW,
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Fig. 9. Typical mass loss curve of rigid PU foam (density
: 40 kg/m®),
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