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The syngas production from refuse-derived fuel (RDF)

in a fixed-bed downdraft gasifier
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Abstract

In the present study, the energy production from refuse-derived fuel (RDF) using gasification
technology in fixed-bed downdraft gasifier was studied. The gasification system had a capacity of 20 kWe or
360 kWth. Results showed that syngas CO, H, and CH, occurred in an average concentration (v/v) of 18.37%,
11.92% and 2.87%, respectively, and the syngas calorific value was 4.81 MJ/Nm’. The maximum gasification
efficiency (INg) achieved was 46.25% at the syngas flow rate of 116.7 m/hr. The average fuel consumption
was 63 kg/hr, and thermal energy production was 167.39 kWth. The total tar and dust was 40.4 mg/Nm3.
Overall, the syngas obtained in this study can be used for thermal application and used to generate
electricity by internal combustion engine.

Keywords: Fixed-bed downdraft gasifier, Refuse-derived Fuel (RDF), Syngas
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Tnonswand emamersauris (RDF-5) aviwesly
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M13199 3 AuauUAveLYaINGwEy RDF-5

Wsfiwes HAILATIZN
Bulk density (ke/m’) 497.00
HHV (kJ/kg) 24,268
LHV (kJ/kg) 20,680
Inherent Moisture Content 14.07
Proximate analysis (%w/w)
Fixed Carbon 21.49
Volatile Content 61.36
Ash 13.08
Element (Yow/w)
C 335
H 3.33
N 1.02
S 0.13
O 46.96
Element (%w/w)
Alkali 0.58
Al 0.93
Ca 4.73
Cu 0.05
Fe 0.86
Mg 0.43
Si 2.02
Generic formula CH,O

wewe : hinunisdulauvedlansndndunsie As, Ba, Cd,
- 3

Cu, Hg, Ni, Pb, Sb,Ti, V
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3.2 1. msAnwdnsiduanya (Equivalence
Ratio: ER) ¥8493UU Fixed-bed downdraft
gasifier
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(Temperature Profile)
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auysaily  Reduction Zone #adumamnannly
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v
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Usgdnsnmmandaufadansedt (N aniifing
Auszuuilisnsnisinavesnfadansgimiify
116.70 m /hr Tumsidiuszuuia 4 anme fvsina
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aunsatudadanseinnanla llduseloviiiangs
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fasanandeyarionun awnsaagulan Tuanigi

D
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A1 ER WU 0.49 leefiensinisiidomnds 63 kg

a 2% [ v v 1 Y 3
dusananLiaduas1gAlamianu 116.7 m /hr

mMsUssinMaaseTngimnssuasainauislssmealne assi 26

AanAY 2555 JmInLTeITy

[

wazgAuANYasLiaduasizvlianulndidsaiu

mATedue [3] Tneflosiusznevreuiadunszii
nanls Useneausie CO, H, way CH, ludndiulne
U3H1nsiaBewintu 18.37 %, 11.92 % uaz 2.87%
AINEINU ATAITUSOUVDILAFFIATIERTAITAY
4.81 MI/Nm® Asduussansamnisndnuia
Fuaseila windu 46.25% Useilwduandaanu
audeuldvindu 167.39 kwth  Geufiadansizeidi
wanldLannsoinlulduanndaanuld Helugunns
uanlnilngLadoseusduniunielunasndeny
audou dslunsdlvesnisiudadunszdluldiie
nannasulninadsaziianaluseuninnin 4.2
MJ/Nm’ mstnideindsues RDF-5 mm?{sugmﬂu
wdunaunuluguuiadanseilagnssuiuns
wiadTlatu alwuszansnmainindaunalssam
IS maziawianTaunamioldnisnisinensiiies
dntles Adlunduianaussiandsnaniiaed Ng oy
Tus29 53.8-79.3 % [12]

A159 4 VeyaramsvadeuUTEAvENNYRITYUU

Gas flow
rate
(m’/hn)
ER
Mee (kg/hr)
Mas(ke/hr)
Ng (%)
kWth
Tar and
Dust
(mg/ms)

85.32 0.49 48

o
&)

40.46 111.55 30.5

102.00 0.56 50 6.5 40.41 116.07 32.1

116.70 0.49 63 8.5 46.25 167.39 404
123.15 0.48 68 8.5 44.21 172.69 43.5

4. agu

uiseiilunisAnwinisnaandeeiuain
\Feamawey ROF-5 lngldinaluladuiadfiaduuuy
aas (Fixed-bed downdraft gasifier) Femawes
ROF-5 fasusunazlalasiaudussdusznaundn
anunsadsuguiilendaufadanszsild nsifu
svUUfl Equivalence Ratio : ER Wiy 0.49 Tnedl
Sasmsldidemasuey ROF-5 Wiy 63 ke @119
HARLAAF AT IERLAMNAY 116.7 m /hr Huanz

MmauveInaiuszuvinian nedesdusenau
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Yosudadunssiindala Ussneusae CO, H, uas
CH, Tudndrulaediuinsiadewindu 18.37 %,
11.92 % uay 2.87% MIUAIAU ANAINTOUTDILAE
duas1gniavinnu 4.81 MI/Nm® @aidy
UsednSamnisuanuiadansieila wiaiu 46.25%
Usziluduamdsnuanuseuldmintiu 167.39 kWth
ﬁﬂ%mmmmm%uaxc@uﬂuLﬁ@uﬁwwhﬁu 40.4
mg/Nm’ Faufaduaseiiinaaldidaunsatildley
Uselovidneluguvesnisndandeauldiineg

LA5B98UAFUAIUNETY LazNISHARAILSOU

5. Anfnssuusene

¥
a v Al

MAelasurLaaMUNTITEIN NaauLile
duasuniseusnenasy ddnanuuleviewasiuy
WANU NITNTHNGNUY NNANLEITIVBVDUANIN
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