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Combustion Characteristics of Useful Imported Woods'

Hyun Jeong Seo™ + Mee Ran Kang® - Jung-Eun Park® - Dong Won Son>'
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Ol'N F>

B QATE Fuelq F2 AGEE 9 B4 550 S A W] diat 7% AR TE] Slste]
42 54 B85 A4 5442 KS F 180 5660-1 #40l oAT & ZA=eu|g Al B or dUEE, 2
= 2 7k 2R, el S AS BASHYTE 23 oS d38F B4 (Thermogravimetric analysis)2
ol AR dEE) 2k 9 ARE st E4E 252 aU 78 oY 2= Ik (Merbau), HHEY
(Mempening), 7}27}2(Garo Garo), W&t (Malas), 12|11 Yol Dillenia)2 & 5452 Hx%a].o:] A58 A A5}
rh. IEE e Weks > Wy > 2}l > Wke > Dajo} 202 lelEgr. & WEATS B 2
3, wE > wels > AlRsle > ek > DUl o2 2R, FlaRd AgelHE Dol COCo;
Hlgo] H & 0.0342 1=, W Ful etAirt 0.020082 A& UetlTh S50 a&l] Hiit
deyolrt 74.79%= UEhton, Tekart 83.52%= CO9t CO98| WAyt =4 d48) Asite] AUAAES e
ok 2 dEs) Lxl WHLS 348.077T, WY 367.57C, 7FE7LE 350.597C, WA 352417T, @Yot
36433 C 2 EolE Ut

ABSTRACT

The purpose of this study is to analyze the combustion and thermal properties in order to establish baseline data for
the fire safety evaluation of imported wood. The combustion properties such as heat release rate, total heat release, gas
yield, and mass loss were analyzed by the method of cone calorimeter test according to KS F ISO 5660-1 and ther-
mogravimetric analysis (TGA). Analyzed species are five kinds of species as Merbau, Mempening, Garo Garo, Malas,
and Dillenia. The heat released rate values showed the highest value of Malas as 375.52 kW/m? and Dillenia showed
the lowest value as 133.30 kW/m”. The data values were confirmed in the following order: Malas > Mempening >
Garo Garo > Merbau > Dillenia. In case of the total heat release, it was measured in the following order: Mempening
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> Malas > Garo Garo > Merbau > Dillenia. The gas analysis results were that Dillenia showed the highest value of

0.034. Also, Mempening and Malas showed the lowest at 0.020 in the CO/CO,. Min of mass reduction was shown as
74.79% Sargent cherry, on the other hand, Malas had a 83.52%. It showed a correlation between and of the CO and
CO, generation and combustion characteristics of wood. The thermal decomposition temperature of the wood in the
TGA were as follow that Merbau 348.07°C, Mempening 367.57C, Garo Garo 350.59°C, Malas 352.41C, Dillenia
364.33°C. The aim of this study is to determine the combustion properties of imported wood according to ISO 5660-1.

And, based on the results of this study, we would proceed with further research for improving the fire safety of wood

for construction.

Keywords : combustion properties, cone calorimeter, heat release rate, mass loss rate, thermal stability
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Fig. 1. Testing wooden specimens.
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Table 1. Density of the specimens

Specification Merbau Mempening Garo Garo Malas Dillenia
Mass (g) 79.70 104.90 72.50 89.10 73.90
Density (kg/m’) 0.64 0.75 0.73 0.76 0.75
Table 2. Results of Cone Calorimeter test
Parameter Merbau Mempening Garo Garo Malas Dillenia
PHRR (kW/m?) 150.98 291.89 270.92 375.52 133.30
THR (MJ/m?) 76.40 123.25 96.83 102.77 438.31
COmean (kg/kg) 0.036 0.032 0.037 0.035 0.074
CO,mean (kg/kg) 1.680 1.578 1.734 1.764 2.200
CO/CO, 0.021 0.020 0.021 0.020 0.034
Total oxygen consumed (g) 51.37 82.53 65.94 69.64 33.81
Time to ignition (s) 76 99 39 72 49
Mass loss rate (%) 78.91 82.86 90.79 83.52 74.79
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Fig. 2. Heat release rates of wooden specimens.
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Table 3. Temperature ranges of wood components pyrolysis and combustion process

Temperature ranges (C)

Decomposition processes of wood

160~200
180~350
275~350
250~500

Pyrolysis of three components in wood begin.
Hemicellulose decomposes fist.

Cellulose starts to be thermally decomposed.

Pyrolysis of lignin begins.
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