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ABSTRACT

One of the limitation of wood as building materials is its flammability. The purpose of this paper
is to examine the combustion properties of the Pinus rigida and Castanea savita which are grown in
Korea and meet the desirable characteristics for use of construction materials. The cone calorimeter
(ISO 5660-1) was used to determine the heat release rate (HRR) and fire smoke index, as well as CO
and CO, production and smoke obscuration. The HRR,,can Of the Castanea savita and Pinus rigida at
50 kW/m? of radiant heat flux was 70.4 kW/m? and 68.5 kW/m? Furthermore, the THR of Castanea
sativata was 120.8 MJ/kg and it was higher than the THR of Pinus rigida (81.9 MJ/m?). These results
are depend on the bulk density of tested wood species. The Castanea savita has high COye,, yield
and high CO/CO, yield compared with that of Pinus rigida.
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Table 1. Properties of Wood Species Used in Tests

- Ae]

Samples Class Height (m) Age (years) Density (kg/m°) Moisture content (%)
Pinus rigida Softwood 12.5 24 489 12.91
Castanea sativa Hardwood 10.5 27 725 13.11
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Table 2. Combustion Properties of Native Wood Species
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Figure 1. HRR curves of native wood species at 50 kW/
m? radiant heat flux. PN: Pinus rigida, CN: Castanea sativa.
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WHTe] HRR=AS H]S:dh 736;}% ioq%u}. Table
2 Agd AHgE BAlEe]
ok 50kW/m*e] 9§ GelelA l%‘
WEE, HRR e 21710 AUH7(68.5kW/m?) <} Hmr
(70.4kW/m2)7} 2228 2po] S JeRIT). ey
HEWEE, HRR o= B (411.05kW/m?)7} 2171tk
2UHE(23547kWimH) R} =4 Vel T8k 2]7)t
SUHFob RS HRR, 0 =22 AlZbo] 242} 320
Z, 342%% YETE o] Table 10 YeRA vho}
Zro] wh-o] A F W (725kg/m’)7F Ao 2 A

aTTI "SMLR e °HRR pnean YHRR ok °FT fToC ¢THR
Samples > 5 >
(s) (¢/sm) (kW/m") (kW/m”) (s) (2) (MJ/kg)
Pinus rigida 15 5.71 68.5 235.47 320 53.8 81.9
Castanea sativa 34 6.66 70.4 411.05 342 81.2 120.8
"EHC TSR ISEA CO CO,

SaIn leS mean mean mean CO/CO

P (MJ/kg) (m?*/m?) (m?/kg) (kg/kg) (kg/kg) ’

Pinus rigida 17.00 232.5 46.8 0.0575 1.69 0.0340
Castanea sativa 15.82 292.6 38.0 0.0882 1.64 0.0538

*Time to ignition; ®Average specific mass loss rate; “Mean heat release rate; ‘Peak heat release rate; °Flaming time;

Total oxygen

consumption; £Total heat release rate; "Effective heat of combustion; ‘Total smoke release; {Specific extinction area
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Figure 2. SMLR curves of native wood species at 50 kW/
m? radiant heat flux.
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Figure 4. RSR curves of native wood species at 50 kW/m?
radiant heat flux.
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