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ABSTRACT

Waste management is one of the most serious problems all over Thailand. In addition, how to
transform the waste to add more profit is quite difficult and complex. This paper proposes the
experimental study in order to obtain appropriate conditions in the aspect of producing gas from the old
landfill solid waste by using gasification process. This study is based on the laboratory scale of the
KMUTNB, Mechanical Engineering Department. The conditions are as the followings. The downdraft
gasify capacity is 10 kg/hr. The old landfill solid waste uses 1 centimeter of diameter and 5 centimeter
length. The conditions of research design are varied and are able to adjust within 5 cases; the air flow of
300 L/min, 350 L/min, 400 L/min, 450 L/min and 500 L/min. The result is clearly found that the most
appropriate condition for producing fuel from landfill by considering from the effectiveness of the machine
is the 1 centimeter diameter and 5 centimeter length of the old landfill solid waste. The heating value can

be obtain at 20.581 MJ/kg with 476 kg/m® of the heat density It is equivalent to the air flowing 0.53
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The heating value of fuel is about 1.46 MJ/Nm?®. The effectiveness of the fuel engine is 36.94%. In

addition, it is investigated that the landfill waste of 1 pellet can be used to substitute 0.157 kg. of LPG.

Keyword: Old Landfill Solid Waste, Gasification Process, Downdraft Gasifier
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3.3 ANANNITAUITTALNAY
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1 alwaY (Cold Gas Efficiency : CE)
U ANTAINLTIANNTOUIZUUNAATND
VDLW RILEAINIANTIN 4 UseRNTA WS eaw

o A A o ' . A

Joullfingeganaainnisingaina 300 Limin. #3e
é’@d'guaugawhﬁ'u 0.53 §ALMINY 36.94% WAz
ﬂi:ﬁ'ﬂ%mwL%am']u%”auﬁm@i']q@ﬁé'mﬁmiahsl
2711 500 L/min. %%aé’@muawawhﬂ”u 0.32 &

ANYINNY 16.53%

4. FNIIHANIINARDY
INMIINARBIFINA bAINTNTLTOLNRINNEA beT

A % v a o A '
nﬂﬂimuﬂ’]ﬂj’]“iaulﬂaLﬂﬁdﬂ% PILANHIIINN

vaa %

NN TLTaLNRIN BN A1ANNTauL T

3.27-4.15 MJ/Nm® [9] mms;ﬁmswﬁmﬁ”m%amﬁa
mn**ummqmﬂnaué”mwiaﬁmmw%auﬁamfu
Hwnwnzindawdsdosdszneusasenuanaad
USuruas Lﬁaamm%mwﬁwmé”mwiaquw
danaufwanadniiuesfsznounan Wotianis
A lrsuaiwagdnazssmsidunisegniTias?
@Taifuﬁaﬂnﬂ%’uﬂ@a@im’nu%auﬁ”mgaLwﬁaéf’m
NINAFIBHENVIIWATAN waziAuFagIwy sl

N

MIMFAIAINITNARNT YA INRDASUAIUNT Lya

11 9 a1un 1 1AauNnTIAY — TQUIBU W.A.2557

nnsnaasadoindlszantaindeany
%amzuuwﬁmﬁm%aLwawmé'mm\amanm”a
NaUDITAN21919 16.53-36.94% afiBunuNIs
nAaf B awasnldues Z A, Zainal Wuin
msw§<ﬂﬁwsm°‘§aLw§amn°umé’ml,viamnmmj:mau
faUszansnandn thasunanndraanusousis
L%@Lwﬁwﬂ:é"@Lwiaanﬂ%@uﬂuﬁﬂauﬁm@‘ﬁﬂh@h
anudeuimidainasnnnliines

Uszinsnmeiasnaamasawdouuylvass
[5] LEAISIANTIIN 5

5. d@ylwaninaaas

NNANINATOUMSHAAR T T INAI N B2
é’mmumnm;ucﬂnauwmﬁamazmmmwﬁa
Lfatwﬁuﬁmm@L@%’umuguﬁﬂma 1 L EWALUAT 812
5 Linduas Aanvmnandszaniningigaves
In30InBAfTIBaINES Ap AeasINTINBEINNA
300 L/min. A& %INYA 0.53 A1A10TDH
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91913503 B3N Anu it ldduusinuas
TafaiAudn99 39889 Tabitha G. Etutu. uaz o
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MINesed | sasimIineame | a9fUszneuasfmAaIngs (%-Vol) | eranudau
asan (L/min) co | cH, H, N, (MJINm®)
1 300 278 | 212 | 422 | 5411 157
2 300 207 | 155 | 329 | 5631 117
3 300 292 | 217 | 448 | 5639 163
1Ay 300 250 | 195 | 400 | 5561 1.46
1 350 280 | 185 | 442 | 5652 1.49
2 350 290 | 194 | 395 | 5456 1.49
3 350 387 | 197 | 397 | 5414 162
laay 350 319 | 192 | 411 | 5507 153
1 400 341 | 166 | 328 | 61.14 138
2 400 290 | 157 | 330 | 5836 1.28
3 400 263 | 135 | 286 | 56.13 113
1Ay 400 298 | 153 | 315 | 5854 1.26
1 450 348 | 221 | 752 | 57.82 2.04
2 450 341 | 208 | 519 | 57.13 174
3 450 333 | 178 | 462 | 5540 1.56
1Ay 450 341 | 203 | 578 | 56.79 178
1 500 456 | 107 | 557 | 5472 1.56
2 500 292 | 083 | 186 | 60.06 0.87
3 500 455 | 119 | 614 | 5439 1,66
el 500 401 | 103 | 452 | 56.39 1.36
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A15191 4 UseRNT AW TIANNTBUITTUUNAATNTLT DL WA

8aIMI | §asm | eanmIlE | fenwsen | sanmaiia | denwsen | UssAnSaw
FweMe | NS Faina \Faiwda fmBawnds | fodawas | deanuion
(L/min) (ER) (kg/hr) MJ/kg (Nm®fhr) (MJ/Nm?®) (%)
500 0.32 23.09 20.581 57.75 1.36 16.53
450 0.36 16.48 20.581 47.80 1.78 25.09
400 0.40 12.77 20.581 52.95 1.26 25.39
350 0.44 10.51 20.581 36.49 1.53 25.81
300 0.53 7.50 20.581 39.05 1.46 36.94
39 5 Usinsawiasasuaamaidowanuslwaag [5]
Run Densit\; CS:;L:EC Polt:s;noﬁhtep " :::F%Ee?w?:i' corﬂ’Z?gion Equ'wal_em:e Remark
(kg/m) (MI/m?) | gasifier (kw) (%) efficency (%) ratio
12 1.11 4.65 49.81 67.65 98.83 0.268 Waood chips
15 11 4.77 65.04 68.37 98.39 0.259 Wood chips
16 1.13 5.19 44,93 76.68 90.12 0.287 Wood chips
8. LaN&151999 [5] Z. A. Zainal, et al. “Experimental
[1]  @33e3 Famsdn. mm/y:gfifw”u simalulad investigation of a downdraft biomass
Nﬁ@)wa"bmumagﬁanﬁgtmﬁﬁnm”azl. NUNW gasifier,” Biomass and Bioenergy, vol. 23,
AT 1.é1ﬁfﬂﬁuﬁuﬁdgwmaﬂid pp. 283-289, 2002.
NWINELRY, (2551). [6] M. Dogru, et al. “Gasification of hazelnut
[2] AwdgAuns Augy. n13dnwInIIganIn shells in downdraft gasifier,” Energy,  vol.
aznawanszuuthai s RanGana 91 27, pp. 415-427, 2002.
lagldina lulafudzd@iasu. Inodwus 7] NIURAINNAIIUNALIUIAZORSNEWATN.
FAINIINANFATU AU UA Q. 8121300 [ Faiwdivee (Refuse Derived Fuel : RDF).
SenIsNEILINREN. WrInsasmalulad NTNWY : (2547).
§3W13, (2550). [8] Ti3e @iadiad. TmanTINNITTANITYANEL
[3] A. Midilli, et al. “Combusible gas production THTU. RuUWasIN 1. §1nANNuvo
from sewage sludge with a downdraft ?‘Wﬁadﬂiﬂu%ﬁwmﬁ'ﬁ, (2553).
gasifier,” Enemgy  Conversion & [9] #ia ﬁw”ﬂfﬁﬁuqa. ssupndamdaiwas
Management, vol. 42, pp. 157-172, 2001. 9INVEzYarag. an DN AWBTAAINITUANRAT
[4] T. H. Jayah, et al. “Computer simulation of a NRIU TN . m“tlﬁ?‘lﬁ’?@’l?ﬂiiuLﬂ%aaﬂa.

downdraft wood gasifier for tea drying,”
Biomass and Bioenergy, vol. 25, pp.

459-469, 2003.

VAINLIaLINaluwladnIzaaNna NIz AT
Wie, (2549).



MIIFIAINIINAFAT W INeauaTuaTUNTI el

19 9 a1iun 1 1@auNnTIAY — TQUWIU W.A.2557

[10] Basu, P., “Combustion and Gasification in
Fluidized Beds,” CRC Press, USA, pp. 66,
2006.

[11] Higman, C., “Gasification,” Elsevier,

Burlington, 2" Ed., pp. 11-12, 2008.

27



