SFF S L BB =] 223 A4, 2009 H

J. of Korean Institute of Fire Sci. & Eng.

[= 2] Vol. 23, No. 4, 2009
2|7|Ct 2ALS, WL, SEILUSe| H4ME Hlw
Comparison of Combustion Properties of the Pinus rigida,
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ABSTRACT

This paper investigated the combustion properties of the Pinus rigida, Castanea sativa, and Zelkova
serrata which are grown in Korea using the cone calorimeter. The heat release rate and smoke pro-
duction for these species were measured. With respect to an increase of retardant properties attributed
to char formation, Zelkova serrata showed good properties compared with that of Pinus rigida and
Castanea sativa. The Castanea sativa has high COpe Yield and high CO/CO, Yield compared with

that of Pinus rigida and Zelkova serrata.
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Table 1. Properties of the Tested Wood Species Grown in Korea

Samples Class Height (m) Diameter (m) Density (kg/m®) Moisture content (%)
Pinus Rigida Softwood 12.5 15 419 10
Castanea Sativa Hardwood 10.5 13 654 11
Zelkova Serrata Hardwood 12.0 13.5 619 10
Table 2. Combustion Properties of the Wood Species
“TTI | °"MLR ‘HRRpea | “TSRypol SEApeak | COpeak | COnpeak

Samples mean peal whole peal peal peal CO/CO

P (s) (g/s) (kW/m?) (m*/m?) (m’kg) | (kgkg) | (kgke) ’
Pinus Rigida 17 0.109 287.7 200.4 189.05 0.3229 25.44 0.000012
Castanea Sativa 37 0.112 370.5 213.6 78.63 0.5922 8.68 0.068202
Zelkova Serrata 41 0.085 193.7 82.5 113.66 0.5055 11.97 0.042230

*Time to ignition; *Mass loss rate; “Heat release rate; “Total smoke release;
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Figure 1. HRR curves of the wood species at S0kW/m?

external heat flux. PN: Pinus rigida, CN: Castanea sativa,
ZN: Zelkova serrata.
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(a) Pinus rigida

Figure 2. The residues of the wood species after combustion.

(b) Castanea sativa
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Figure 3. MLR curves of the wood species at 50kW/m>
external heat flux.
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Figure 4. TSR curves of the wood species at 50kW/m>
external heat flux.
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Figure 5. SEA curves of the wood species at S0kW/m>
external heat flux.

S SlAY L BB =] 223 A48, 2009 H

0.0063

—0.0042
E
o

< 0.0021

0 100 200 300 400 500 600
Time (sec)

Figure 6. CO production rate curves of the wood species
at 50kW/m? external heat flux.
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Figure 7. CO, production rate curves of the wood species
at S0kW/m? external heat flux.
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