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Abstract

This paper study the performance of continuous downdraft
gasifier using wastes from burning rubber wood(as fuel for boiler)
by installing continuous fuel feeding and ash removing system.
There are three parts in the designed gasifier, fuel feeding
system on the top, followed by gasification reactor system and
ash collector system at the bottom. The waste from burning
rubber wood has the values of C, H, N, O, S as 66.42, 0.91,
0.28, 13.81, and 0 % (dry basis) respectively. The first test of 47
hours continuously, showed that

composition of CO, CH,4, CO, and Air as 29.56, not found, 3.69,
and 65.00 % respectively has a flowrate of 18.71 Nm3/hr with the

producer gas which a

fuel consumption of 4.10 kg/hr.
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U 1) anlfdwgandsluawiaislesiawiafisfidonls
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fluuSiams Combustion Zone SanziflulFATenuuuapanuion
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Ltaﬂdqmauﬁamadmwd'}u Physical characteristics(m‘ndﬁ 1
NagaUNRaIUJUANIAINTINANBINT  UWIINLIREIVAIUA
Sutf), Proximate analysis (39N 2 negeuNveslfuans
MNITULATAING N INBNEBEITAIBATUNS), Ultimate analysis
(@399 3 neseufigudiaiasliainmmand aningauassa
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AN 1 Physical characteristics of waste from burning

rubber wood (char coal)

@1719% 3 Ultimate analysis of waste from burning rubber

wood (charcoal) % dry basis (average)

Carbon(%) 66.42
Hydrogen(%) 0.91
Oxygen(%) 13.81
Nitrogen(%) 0.28
Sulfur(%) 0.00

@1719% 4 Proximate analysis of charcoal [2]

Moisture Ash % Volatile Fixed
content % matter % carbon %
4.37 2.1 25.64 67.88

Size (inch) Bulk density (kg/ma)

+3/8,-3/4 167

@1719% 2 Proximate analysis of waste from burning rubber

wood (charcoal)

Proximate analysis % wet basis (average)

Trial1 Trial2
Volatite matter(%) 23.07 23.85
Moisture(%) 14.02 11.10
Fixed carbon(%) 47.57 49.19
Ash(%) 15.34 15.86
High heating value2 20.32(MJ/kg)

2.1 YSanwmsigenme
mswdSunmemanls  1$35nsvinuisuuy  equilibrium
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model G9ltlwawdafsuunivass (7] madwanacladayaves
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A |asa Aa & o &
Tasfufisenfiietuaadt

C+CO, =2CO (1)
C+H,0 =CO+H, (2)
C+2H, = CH, 3)
CO + H,0 = CO,+H, 4)
Equibrium constant for methane formation
_[CH,] (5)
1 [HZ]Z
Equibrium constant for the shift reaction
_ [co,][H,] (6)

2 [cO]MH 0]

CH,O, + wH,0O + mO, + 3.76mN, = x;H, + x, CO + x;,CO, +
x4H,0 + x;CH,4 + 3.76 mN, (7)

w =Water per kmol of biomass

nENM3 (7) 20eudsALINTIVAY 6 62 X1, Xp, X, Xa, Xg LR M
'Lummﬁaumm:aﬁ*waumnﬁumnam;amauamm;awé’amu
wazlt35 Newton-Raphson lunmisudaaunig laodinuald
anuTuTeaABtM 11 % @INMIIaTezd), T1 whiu 35 °C
(Ambient temperature) ez T2 Wity 830 °C (Reduction

temperature)[4] InMIuiaNMsaL ldnaaniaIguns (8)

CHo 16400 156+0.101H,0+0.5890,+3.76(0.589)N,=0.134H,+
0.611C0O+0.389C0,+0.047H,0+0.001CH,+3.76(0.589)N,  (8)

PMNFNMNT (8) WUIwABTN 1 kg dadltuSunmarmedluimn
1nddmau 510 kg #3a Air/Fuel Ratio=5.10 uazlaUSaunmwing




§1man 522 Nm'kg (fuel) sanmialwdanmsliizomds (e
f1u) WAL 3.3 kg/hr azdadlsuSinaemalunmsinleg 16.83
kg/hr waz USunaediléivindy 17.23 Nm’/hr

2.2 awananan luandjnsal dunssiniauazsniaiiie
mum*’na\maﬂaﬂlmmﬂﬁnstﬁﬁfuagﬁum SV (superficial

velocity) tiasannen SV Wudaiugu Yanaie sammsldide

Was asdUsznovwasie Usunouidud 5] laiwuadr sv

832119 0.8 - 2.5 m/s luuFiank hearth zone
SV=anmInaaie / Aufiniada =ms) / (m) (9)

INFUMT (9) BATIMINFAMBIYINAL 17.23 Nm*/ hr w38 20.52 x
10° m’ls (lgmng® 1000 °C Avinmasnan) W Sv=1.4 ms (ag
W39 0.8-2.5 m/s) sl uiintinga 14.65 x 10°m’ wiatdusiu
auinad 14 cm madunkimadivesinda 2] azagmilens
Aaadszunm 10 cm mmL%TnaammﬂﬁLﬁwgﬂsnw,mvlmﬁﬁmm:
gu32mis 970 [6] %I awananan 12 cm TWlEdmwauin

AAYINNU 5 WATIWARIAA 12.7 mm
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U7 3 szuumsilawFawduazidoen

NMIBBNULLVUIAAN 19 kW (BassITiTainds 3.3
kg/hr ) azldpaziBuadng g 6901390 5 uazgi 4

N30 5 Neaziduavadandaniouuyasdnaanuuy

QM ITLABTY 3.3 kg/hr
Ynmanmeanls 16.83 kg/hr, 4.67 g/s
Yo le 17.23 Nm’/hr, 5.68 gls
IUNANBADA 14 cm

YUARIAR 12.7 mm (5 3)
Air/Fuel Ratio 5.10

LAty 1 kg TR 52 Nm’
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4.1 AANINARDY

nmsnaseurastwlmandaie Huwam 47 $alue
tiasduld 195 kg Vlﬁﬁa%mmumiwﬁ 6 u.a:gﬂﬁ 5 M3
ez aInLsznaufaNLd1 CO, CH,, CO,, Air(O,, Ny, Hp) H6n
20.56, liny, 3.69, 65.00 % AWEGL ( CO FaTelay THAI
INDUSTRAIL GASES ehu@hﬁ'w] "‘Jmiw:ﬁ‘[mgu&ﬂ%mﬁa?ﬂm
AMENS NINRDEIVAIUATUNS) 3N[2] fn H, FedTzanm 0.2
% Goton euimdefadundsnulumasaie co indaies
Auden deazlddnasouuesiodn 3.73 MUNm® (Fhanuiasu
59789 CO ¢ 3,020 keal/m’ [10] )
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naasdbuaNdai a1

nisaantiyy Neaad

sammsliigainas 3.3 kg/hr 4.10 kg/hr
USsmermedi 16.83 kglhr 16.92 kglhr

4.67 g/s 4.70 g/s
USsnafesi e 17.23 Nm’/hr 18.71Nm’/hr

5.68 g/s 6.17 g/s
Air/Fuel Ratio 5.10 413
Lt 1 kg Mt 522 Nm’ 4.56 Nm’
qmﬁgﬁﬁwﬁmman 380-575 °C
qunpRfangulau 830 °C 770-930 °C
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