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Wood has an essential drawback such as high combustion ability. The purpose of this paper is to examine the combustion
properties of the quercus variabilis and zelkova serrata dried at room temperature. The cone calorimeter (ISO 5660-1) was
used to determine the heat release rate (HRR) and fire smoke index, as well as CO/CO, production and smoke obscuration.
The total heat release (THR), 140.2 MJ/m* of the quercus variabilis under an external 50 kW/m® was high in comparison
with THR 85.7 MJ/m” for the zelkova serrata. Furthermore, the quercus variabilis has high total smoke production (TSP),
3.50 m* compared with TSP 0.65 m’ of zelkova serrata. Thease results depend on the bulk density of tested wood species.
In addition, the CO/CO, production ratio of zelkova serrata and quercus variabilis was measured as 0.053, 0.043, respectively.
Also, zelkova serrata showed an increase of fire-resistance attributed to char formation compared with that of quercus
variabilis.
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Table 1. Properties of Wood Species Used in Tests[22]

Height Age Density Moisture content
Samples Class 3
P (m) (years) (kg/m’) %)
Quercus variabilis Hardtwood 11.5 24 976 12.14
Zelkova serrata  Hardwood 12.5 26 655 16.34

Table 2. Combustion Properties of Native Wood Species
“TTI[22] "SMLRwe ‘HRRpw22] ‘FT  °TOC  'THR

Samples
P () (¢s-m)  (kKW/m’) (s) (@ (Mkg)
Quercus 5, 92 432,07 370 922 1402
variabilis
Zelkova: 54 20862 487 585 857
serrata
EHC  "TSP  'SEAmean[22] COmean[22] CO:
Sanl les mean 'mean 2mean CO/CO
P (MIkg) (m?) (kg (kekg)  (keke) ?
Quercus 427 350 41.11 00829 154 0.053
variabilis
Zelkova 15 06 065 9.23 00818  1.65 0.043
serrata

“Time to ignition, bAverage Specific mass loss rate, ‘Peak heat release rate per unit
area, dFlaming time, “Total oxygen consumption, "Total heat release, *Effective heat
of combustion, "Total smoke production, 'Specific extinction area
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Figure 1. SMLR curves of wood species at S0 KW/m’ extemal heat
flux. OK: Quercus variabilis, ZV: Zelkova serrata.

o] o] WE A, dARE, AFUE, gl g U 23} &
Fel 2 mlEst, Aol Zhelil= Aol 25 H&Hlaﬂo}t
o AgEvi2s].

1;(/71; 2
= C (kpo)l———] )
te (5): ZEARL € ASGEEE dEAe] el e o, k
(kW/mC): QAEE, p (kg/m’): A7) W= ¢ (klkgT): AEY

8%, T, (C): Ak Rehem, ¢ (Wind): DH4, T, (CO): B
ZRE A3 gl n]AA] g BE U% AR L

Table 12] 230 AMU =& 976 kg/m’ 0.2 =EL}ES] A%
% 655 kgm'ol Blto] 2 gk shAk wlebd ZaRe) TTIvb
AAe] Fo1xl 27(Table 1)0llA 2] (2)] ol oEsto] St
Ao yrebE)

AFEAEMLR) Al Aol tiste] F7HAQ1 RS FTH26].
oj7]of| M= n]E &= S (average specific mass loss rate, SMLR)%
At vkel 22 oquz 4faglod, v ARl vz Hrt
@t} Table 2 ¥ Figure 104 Hol& 9] A4 50 kw/m’olA] &
FUFES] SMLRE 9.2 gfsm’, “E|UH= 52 ofsm’ @t} 12 94
sh= &< 2719] SMLRel thsid= @AE Zpol7} gl om, A7to]
Aaketol et FHPFE 450 s o) MABEAO] vl okt 4
R SIS, SERE 500 s O1F 71 BahA A
&2 5 99k olRe mETY An A SO AR Bl
sz A= S Qlei10]. B3 ool thato] SMLR (th) T} 2
A0 Z FoJRTHe6].

rlo Fol’ L ooX

Q/A (HRR) = th Ah. == 1 = Q/A (HRR)/Ah, 3)

o37]oA Q/AGkW/m®) = HRR; 1h (kg/m’s) = SMLR; Ah. (kJ/kg)
= EHCE ¥A9rth

SMLR (th)< HRRS 814 effective heat of combustion, EHC)
o7 Yir gto 7 BAEL &, Table 20] VR ZEUE2] HRRO)
LEUS] HRRET 222 -] SMLRO| “E[UHRRTE &
grow E4E AL 4 @)% & Ak

il 250 500 750 1000 1250 1500 1750 2000

T (5)
Figure 2. HRR curves of wood species at 50 KW/m’ external heat flux.
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Figure 3. OCR curves of wood species at 50 kW/m® external heat flux.
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Figure 4. The residues of wood after combustion.
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Figure 5. SPR curves of wood species at 50 kW/m® extemal heat flux.
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Figure 6. CO production rate curves of wood species at 50 KW/m’
external heat flux.
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external heat flux.
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