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Abstract

A study on characteristics of wood charcoal combustion focuses
on the time of fire appearing and burned, the temperature during
firing, and ash after burning of the four groups of wood charcoal
species, including Earleaf acacia, Teak, Bamboo, and Mixed Wood
Charcoal from different market. The objective was to measure about
characteristics of wood charcoal combustion time in a minute, the
temperature in Celsius degree, and ash in grams with three samples of
wood charcoal such as Earleaf acacia, Teak, and Bamboo by the
gasifier system with a metal tank 200 liters and one that is mixed
wood charcoal from the market. In addition, the experiment collects
quantitative measurement data to analyze descriptive statistics and
One-Way ANOVA (Analysis of variance) for the result in different
significant statistics.

As a result, the four groups of wood charcoal combustion were
weight averages of 297.50 grams to measure the value of time,
temperature, and ash of Earleaf acacia, Teak, Bamboo, and mixed
charcoal. The time of fire appearance spent about 2.66, 3.00, 4.66, and
4.25 minutes, followed by a time of burned of 65.66, 57.33, 60, and
65.25 minutes, respectively. Moreover, this research found that the
temperature during burned of wood charcoal were about 677.67,
649.57, 557.86, and 647.02 Celsius degree, respectively. Part of the
ash of wood charcoal in four groups were 5.13, 15.01, 17.85, and 9.50
percent, separately. Importantly, the study on characteristics of wood
charcoal in different plant species tested temperature during burning
by One-Way ANOVA, found that the charcoal of bamboo was
significant at p-value value < 0.05 and p-value < 0.01, implying that
the bamboo charcoal is significantly different from the temperature in
Celsius degree between Earleaf acacia, Teak, and mixed charcoal, this
research found additionally significant in statistic at p-value < 0.05
and P-value < 0.01 between the Earleaf acacia and Teak. As a result,
this study showed the importance of the diversity of woody plants and
bamboo properties for charcoal combustion, they are especially the
time and temperature of combustion of Earleaf acacia, and Teak,
which are properly tree growth for plantation and these trees’ species
can grow rapidly, and it is releasing heat of combustion in the same
level. Lastly, the organization involvement should promote the
Earleaf acacia, and Teak for wood supply in terms of energy to
farmers and entrepreneurs.

Keywords: Wood Charcoal, Woody species, Characteristic of
combustion, Gasifier system
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(iU 51.22 kg § 5.13 gousee, maudoss
299110t Jds S uRiotUn Uy 9.5 Sousoe was
mRwihignely Scfjrantidn 17.85 goudse.
3.2 eowwknncgnugsgrtd

nudng1dngsuetiudazetificoneas
200U TOE auadrIntlnequusds, toSn,
it ks Hautldsduhotuainnzgan. tay
AN tine Uy, TOIN, 1Re tltedau iy
cedrtuctiaQedu Gasifier tnealgfgdetame Ty
nauedat S Wicdutau (& 9Gunaucdarauitd n
YaurRngsumnigumsy ues tiaucdoduadan
FidntSunsoiv wwismnintusy fdgiun
00U e,

poUEaNci2eTIudciaegsin fidaw
Nngsuminoruenncinosdst LSD  299n1u
Sta1z2uciou One-Way ANOVA (f101zan93i 5)
(Fiutdcr wriasnues tudiviuRngey Gui
icdy  Jeoruccinciigfuemdgnug Jaoiu
SrdivngRefitiiastivaouBoniy  0.05 03
9t tdion p-value<0.05 Yneti Jeinesy df wiu
3 (e a11299 F v 3.72.

o

S
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Bunwdngtdlissr  tauduciazgeln
29:]erJ‘cﬁzﬁci’Ju5m]ﬁU cUuSaoruenneiag s
no1UgEY P-value<0.05 n13gefifidinoiucSont
U 95 goussy, Wnecenniugslntdedivtdon nu
tinefuue e utiiu L edaud Saorueaneiag
NN WRKL T, rjun'm‘cﬂﬁncwuﬁﬂw‘c.ﬁ‘m‘iﬁﬁ
poruEancimaduge R, Hawtdusduiiotud
aoUEnNcigngRefidNutdty, Founutiiues)
it geeengtdicdivdn Jeoruenneiagnuiivyn
rjuﬂm‘c.ljzﬁ';azﬁuaowcé‘éﬁmﬁ' 0.05 (1112193
6).
4,  Swintiy
thucdfiue3nantl § cdust Hautd cuu
Juwed9oiisi Saorudegniugdigmomie
2eutan, wIndy waz Wznn. Yzz18ua10 J
no1UKUINTUNWEEINTIUa1INtL Tnesa1s
sutuuArfucuud e GuasSnd wauudgu
vz igumeydgg wae G30a3uTucoani
. A9ty AgcfndnauEoniufinagguSatiuing
U1T8einTuTRS Toiel UalgTigtetameasouan 200
J0 Aoszjucuy Gasifier, 9:iU18t109 CUY
nautdtauda Ynedvilgaoiusey was dUse
adusrwinesngdveinin. asduticlutdoy
osunINsreLTigiidessenaInty wdovaunsa
RuAocd8ncdiselly cderfinueduaoiugeuty
nauciatal L dWiniecd iy, doucmadl naudn
mﬁ’ﬁ"jmmoa‘ayccﬁ‘caﬁumﬂﬁmqummugej
T € (uNIUENFIRWULINIo UGS, Batiu
’de].ﬁ’ﬂOUzﬁjﬁnmQOﬂuccmﬂﬁ’ljﬁﬂJ2SjﬁﬂUﬁﬂ‘tﬁﬁ
ri192: 0N cﬁsgsnmndzﬁmugum:&gu, 0R17U
nautleglriu Rz dedumsiiiicfeainniy
‘cuﬁtzﬁs‘Zuﬁéﬁngjznzmu?uﬁasmm‘cﬁtoaﬁcﬁﬂ
wﬂeﬁﬂa:cuﬁéquﬁunﬂu cﬁs‘izﬁé’us:cﬁjﬁnazm
Moty €A 001UKONC119299001US s UKLy
gumey L KAz JdEunsulngfuunnsnues?
QuUILdnTIulININY (dogrwd F9a utunay
Jran1gefaciariaucuuiiuge tou e,

Yagiingegraudaty 4 Ny AIMNFD I UA
N9 augzinmcatd tingfuusds, t8n
R % ancAacEacuy Gasifier s tjauda
Jsduhoty [anmiudisgnemndiotd Lunin
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2991 Ynusztduny 297.50 N cdevauadin
UMD TUNIWEN T €2 (o1 TUNWEET1 T,
UM L KA (3080H1. oalunwwdnty 291
Tudatl 4 nod (diugl qauiidnt tofgnciy
udrRntdn:fu ©e nus0udosTuaa Ly
N, weio auaatdted cuutgrol1Tuniudint
mrunsatucatigedndy. Lwn1gAgFiuSIL (o
unucialolizegnauds § (Sutdoa toa1tunay
(eIn0IUS9U29IT W tINI U e thU: U
foty WroRadigulingiend 1 80tug was o1
twingy 1 Sotugcluraudizegtidn was L,
en01U37 Tauitdgaunldinoluseu iy
Ny utuiocSau.

S1AUNIWNNIDUMISUMEY U299 T 1A ¢
319 4 1o YneRstducY 633.03 °C Mjwingsde
297.50 DU, sumsyUivwingsItvasiy 1 A
1Qnaucdy 2127.16 °C. Guniusngaxeen) o
(ud Taerixenjudaoruennciignueiagciaugs
ffifinstunoruBeniu 0.05, weiRenjutudatd
CUUTIVL O Abaorudidunagdaugefs, owe
001091 Tua1td% funTtinorusSsutdoioy
naructigegindy wieldiisinesgru s
Uoq 294.17 nau thifiurastingsgtauintidn
writviueslgumsyuind, iegance (s
arutdyngeggelng taudatdnefiuuey «e
Wign Amnnaiinassl cuubBunigy udin
nadauao Uiz giety (ljagbemi et al.,
2014).

2e01 vt dng 4 nu chivtdon gautdne
fuusdjelucioniiosnda tawtligsindy Jusy
el 5.13 gousey wa: Mmudous tfaicdiaain
naucdatolizegtiu L i tWnaunsman 9.50 gou
g9y, wN0IUS1 LougueeISihirdaorudaiy
fuaorusuacoiives oy, (fegainda 153N
gruzannciafunagdautagdagede tingnies
WU R (U8 Dnd. weige ScfrRntiidn wae
ey divtdor Susduauditiaggfively 15.01
(2 17.85 gousoy nrud0y, F9naciuoa 109
éﬂjcﬁs‘cﬂﬁw"aowvmcwﬁuﬁ:;j w2z Yaotineda cde
Yauactacdutiay s (F1td ScfjacsuSuovgau
m1unaa tdidaorustiemiunens. naudngs
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Udu o Ysduwsihagrendmniuinasjry
(7 €2 1102908 0.9 2 2.4 FousSse MUFGU

(Rattanawut J., et al., 2017).
duniudatauily 41U UIngouadu

wonei1gny Tunawtrigumsyy (hiutddr J3nge
weunueatelificancigtiy  Wnugs o,
Ynegziwrs TN fuuedy was YR tunungIn
Addioiin «ar wougwWRPIBNST wuuRe gy
NewUgIenda 1801 Tunaucia tolaunaa S
cfiowUuslisunda tidn was tives. S9ku, n1u
Snzai 3908uUtnmenfidundunaudngaty
12 AuNW[eEUN € ([dentggeinuutd
naucBrtay nauReduficouid ulunaucGataw.
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NIUENRT INJz VLN toi2eg v Tl fcon
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s (B1%08, guokwL was StfiiideRnny
c631 700 299N U, tOEN, thU9g €l 1
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Aucfly 1 Sotws, Uhigumsyugytly 677.67 °C,
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31 audatddn, tidey wae Hawtdfiotueety
2:708.
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sutl 1: IngeustngdizegReiudintuy Gasifier

09021980 2: 2UuEUNUEe)TjLlE) SIRUNIWHnR9).

Sethinay dntanudinaey (Mean and S.E)
. N Y] o 2
(Fixed Uagin co:afmn‘cz.l co:_a'l‘izm oumeyy (°C)  Acdn gram)
Factors) (gram) (Minute) (Minute) §
A 299.16 2.66 65.66 677.67 15.33
TEQUMER]) 6 (1538 (20.49) (5.16) (+24.43) (+1.49)
YO8N 6 294.16 3.00 57.33 649.57 44.16
(#11.13)  (+0.25) (+1.70) (+23.60) (+14.57)
vo. ix 294.16 4.66 60.00 557.86 52.50
Wkidw 6 5oy (+0.66) (+2.59) (+33.42) (+4.95)
VS A 302.50 4.25 65.25 647.01 28.75
GALiowW 4 ey (20.75) (+4.67) (£28.41) (+5.54)
(0219 3: me:UvUESjﬂ’mlﬁlcﬁ‘l\iUﬁ
. ;o ftiesjgumstL (°C)
23U0  yJagun . U/
, ey v
T (gram) 1 2 3 4 5 kg
sTiU 299.17 581.65 804.05 80497 63510 562.58 677.67 2265.19
an 294.17 448,97 776.22 84562 640.22 536.83 649.57 2208.16
ey 29417 360.40 564.05 779.88 59537 489.62 557.86 1896.41
Usdu 302.50 44575 74440 799.23 674.95 570.75 647.02 2138.89
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Qe 297.50 459.192 722.18 807.42 636.41 539.94 633.03 2127.16

MIM2R1YAN 4: Scrzerutd

nutua vjaoiin (gram) UsBumiein Scfjresgtinukg sgousse
’ (gram
Nzt 299.17 15.33 51.22 5.13
In 294.17 44.17 152.32 15.01
tidsy 294.17 52.50 179.54 17.85
UsdU 302.50 28.75 95.16 9.50

0102198 5: adwennci1gNueegrvtdariaenudouSH LSD 299 One-Way ANOVA.,

Factors Sum of Squares df Mean Square F Sig.
QeI 48244.709 3 16081.570 3.720 0.031
wietunu 77824.319 18 4323.573

30U 126069.028 21

01021980 6: IntanJBudaorucnnciigfiueeuciaenutauca

Factors Mean Difference Std. Error Sig.

Tt dsEn 28.1 37.96 0.469

Tutdnsfiu Tt e 119.806* 37.96 0.005
thutiusdudioty 30.655 42.44 0.479

tdnetu -28.1 37.96 0.469

autdsEn et 91.706* 37.96 0.027
thtiusdudioty 2.555 42.44 0.953

Tutdnsfiu -119.806* 37.96 0.005

Tt Ut OEn -91.706* 37.96 0.027
tlutdzSuioty -89.152% 42.44 0.05

Tutdnsfiu -30.655 42.44 0.479

thutddeduhioty  thutddEn -2.555 42.44 0.953
Tt s 89.152* 42.44 0.05

suescmn: * The mean difference is significant at the 0.05 level (* sulettjInoruENNCI1I2996192 (e
NJaorwdvuniggeifinactunoruigoviiu 95 fousse))
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