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ABSTRACT

This study was carried out with respect to the heat release rate (HRR) properties of building wood. Heat release
characteristics were measured using a cone calorimeter (ISO 5660-1) with four kinds of wood. The time to ignition
measured after the combustion in 25 kW/m” external heat flux was 35 to 55 s. Time to ignition of both lauan and red
pine was marked with the most delayed value in each of 54 s, 55 s. The maximum heat release rate (HRRpk) was
156.87~235.1 kW/m’, and the risk of early fire was highest in spruce. Total heat release of red pine was obtained in the
highest value with 114.2 MJ/m’. The mean effective heat of combustion of Japanese cedar was 19.1 MJ/kg and the highest
among the samples. Fire risk of wood by FPI was orderly increased from lauan (0.2468 s-m2/kW), red pine (0.2339
S'mz/kW), spruce (0.2308 S'mz/kW) to Japanese cedar (0.2231 s-rnz/kW). Fire risk of wood by FGI get increased from lauan
(0.5088 kW/mz-s), red pine (0.5111 kW/mz-s), Japanese cedar (2.8522 kW/mz-s) to spruce (3.0662 kW/m2~s). Therefore, the
risk of fire on the heat release characteristics of woods were found that spruce and Japanese cedar showed the high value
compared with the other specimens.

Keywords : Fire risk assesment, Heat release rate (HRR), Total heat release (THR), Fire performance index (FPI), Fire
growth index (FGI)
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(a) Japanese cedar

(b) Spruce
Figure 1. The photographs of specimens before experiment.

(c) Lauan (d) Red pine

Table 1. The Moisture Content and Density of each Woods used at 25 kW/m® External Heat Flux

Properties Japanese Cedar Spruce Lauan Red Pine
Class Softwood Softwood Hardwood Softwood
moisture Content (%) 8.6 10.7 8.8 9.9
Density (kg/m’) 279.1 510.9 542.5 607.4
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Figure 2. The photograph of cone calorimeter equipment.

Table 2. The Residual Amount of each Woods after Burning by 25 kW/m” External Heat Flux
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Table 3. The Heat Characteristics of the Wood Species at 25 kW/m® External Heat Flux

Samples *TTI (s) lst-bMLRpeak (g/s)/ at Time (s) |2nd-MLRyexk (g/s)/ at Time (s)
Japanese Cedar 35 0.092/55 0.093/335
Spruce 46 0.155/60 0.131/400
Lauan 54 0.129/75 0.167/400
Red Pine 55 0.116/70 0.153/425
Samples 1st-"HRRype (kW/m’)/at Time | 2nd-"HRRpeq (kW/m’)/at Time "THRR (MJ/m’) !EHC (MJ/kg)
Japanese Cedar 156.87/55 106.31/355 63.3 19.1
Spruce 199.30/65 146.46/450 68.8 16.2
Lauan 182.56/80 218.8/430 95.8 15.5
Red Pine 178.63/80 235.1/460 114.2 17.7

*Time to Ignition; ®Mean Mass Loss Rate; “Peak Mass Loss Rate;

Release Rate; Effective Heat of Combustion
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Figure 3. Mass loss rate curves at 25 kW/m® external heat flux.
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Figure 4. Heat release rate curves at 25 kW/m’ external heat flux.
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Figure 8. The residues of the wood species after combustion.
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