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ABSTRACT

Experimental studies using an open cone calorimeter were conducted to provide information on the CO and soot yields
of wood combustibles required for a kitchen fire simulation of PBD. A total of eight specimens were examined for medium
density fiberboard (MDF) and particle board (PB), which are used widely in kitchen furniture production, depending on the
water content, surface processing method, and surface color. The thermal penetration time related to the fire spread rate
in the depth direction differed significantly according to the surface processing treatment method, even for a specimen of
identical thickness. The CO yield (y.,) of the MDF and PB series did not change significantly according to the combustion
mode and surface treatment process in flaming mode. On the other hand, y., was approximately 10 times higher in
smoldering mode than in flaming mode. The soot yield (y,,,,), however, varied considerably depending on the combustion
mode and surface treatment process. In particular, a higher y,,,, was found in flaming mode and in the surface-treated
specimens. Finally, the y., and y,,,, of MDF and PB measured for the kitchen fire simulation of PBD were applied.
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Table 1. CO and Soot Yields of Polyurethane and Wood Combustibles
Presented in the SFPE Handbook®

Combustibles Yco Ys
Flexible Polyurethane Foam
.01 131
(GM21) 0.010 0.13
Rigid Polyurethane Foam
0.031 0.130
(GM29)
Wood (Red Oak) 0.004 0.015
Medium Density Fiberboard
0.015 N/A
(MDF)
Particle Board (PB) 0.004 N/A
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Figure 1. Schematic and photos of open cone calorimeter based on ISO 5660-1 standard.
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Figure 2. Photographs of the specimen before and after experiment for the MDF and PB series.
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Figure 3. Time history of heat release rate and change in combustion phenomena for the original PB.

Figure 4. Comparisons of mass loss rate for the MDF and PB series.
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Figure 8. Comparisons of soot yield for the MDF and PB series.

Table 2. CO and Soot Yields for the MDF and PB Series Proposed
in the Present Study

Yeo Ysoot
Flaming | Smoldering | Flaming | Smoldering
MDF Series | 0.004 0.033 0.008 0.002
PB Series 0.002 0.021 0.008 0.002
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