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ABSTRACT

The sadid Beel maa be coavened 1o pas fuel ar Bquid foel for spplication e indemal combustion engise o gas
turkine, Gisifiation is a echoology b canrel ol foz] o com@sstibic gas, Cusilication system. penoally
consiss of o gasifier, Cyohne, spry ower oed Qller. This sindy & purposed 1o deslgn, comsimction, ind
eaperirrend of gasificotion system The imbert dowednli gisifier wis decigned  with 43 ko'l for dhe moximam
cape iy oof Il corsumpeem. Bhem for height. 26 8 cm B mann diameder amd 12 cm for throat deonreler, The
pasifier wiz consinicied from aminless stesl meterial of SUS 304, Biomass med low rank cowl from Seath
Surrmestena, Incloncein wis ussif as fucl, The result of the experimeni showind bt combus bl s wis prosfuced
wlua | s cpration b averaps, The ol fugl rstboeod o sanb coal s LT which sas ligha i Hoapes
iL L Cnsoustble gas  siopped producing when the Fuel went down below the themat ot gesifier.

Kepwnds= Diesipn_ Comame tiom. Fxpermest. Embert Dowredn® Goxifier. Riomaw, low mank ool

[. [INTRODUCTION deslpns amd experiment wers done on - the downdial

Decpeacing of crude odl 2 the enerpy
resciimze will enise e neal Wy Tinds ihe
sremative of emergy. The aliernmive of energy
rescurce cam he ofsained from salid el Dico
uilizaion of olid el B imereal combustion
emme wis mof yel possible. The solid fiel most be
ponseried  ige gas oor lapeid T Gasilicanon
prewwie i caw al the lechnoliogy fhal comld convers
solid fuel oo g fozl and hos o compotible valee o
the crade oll | 1], CGrsificaion precess could be done
on severul Dypes ol gasilier.  Une of tee mos
ounmea  1ypes of gasifer s imben downdrall as
thoewn in Fig 1 Thiz sy ol paafier Foc the
sfvinmage of the low oy comest @ prodocer gns. so
iLcan B sl fon leeonu] condestion cngise [2-3].
I how far Comienl 15 Casd iy pymalyes g beion
leasing the seoctor thet  will be passed dhrotesh the
remhpddmon sene and medudion sone dheeh
iemperaiure of char), so ar will be cracked imac
amnbusthle pae [34] Deovmdmil gasifica has
apedial ety wikTe ihe combaliion o m
the cener of rescios and b less dumeler (theoats
than the main rmeutor. This cmdition canse the
gamificaton preceds e manplicsted, The go
productinn s infleescsd  on the dimeser aof thimi
wl A convinury of el Dow dowin inside of 1
rencior depecinlly whes i passed thrsugh the thiou
[5-6]. Fiel contiraty wenl down depending  om the
prapaftionality of foel soe & the feeal diameler.
The sultobde design will help the  prodoction of
sl s i gasilicehm s, Sonne

gusibier | T=1Z]. The dewen penerally ved different
Wproesh o oand  varis mak il ConsRuclions.,
Tharefeme thine woark] groddoee differesd chamcienslic
of opemtion. Only few rescaschen: sploned the
deigih, consbrac g el eaporanean of gasificelion
iysiem (imbenl downdm 8 gasier, cptlone, spray
weer, filter]. This =mody  alms v design,
ronstrectionm. gl expemimerd ol e imberd
dessndradt gasier ueng Soah Sumaters, Indeacsia
iy wnd o reek coml as Tl
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I MATERIAL AND METHODS

The stady wis siariod oo doxigning of sack
tomponent of  gesification sysiem then it was
comtinued with constmction of muaelaciueng and
|H'II'I]|:|I B done T af Bl R 51500

Desiga of the mmben downdrall gasifies,
cyclme aned gpray fowes bass on principle dediogn
wan reporied by Beed ofal [13]. Filter was designed
{allowizg appmmich by Ranmnsany etal | 14)

IS¢ Coi=mugioon walerisl of e imben
tovwndrafl gosificr was wred Saindess skl SUE 104
wilkh u thickmness of 3 mm 18] Cwolone win
gondrocied by mad steel with a thickness of 2 mm
Sy lvwes sl fibtes v misile by SLIS MM with &
thickness o 2 mik Gasifier was covens] h}'-..ﬂ'l-ll'l'llli"
v weesl wth 5 e ol @ockaes o jpmore the hoie
et to serrnondings, The  gasification sir wos
supphied to the cnmbastion o wsing o sechon
blivevar with o maxism capacity of 350 1pm.

The caperiment perbascl sysiem was dune
usirgt low munk coal (BIT-401 il baemass coconmar
sheeld from Scath Samsiers, Indonesin gx fiel
Thee bulk dersity of foel were  BEI kw'm' for Jaw
rank coad and 337 kgim for hiceass. Low rank coal
aad bhinaiss hel cacl ol 2 omia 2 0im & 1 win o
szeasd Jomx Zem xd mmomoare o shoem on

Fel-1,

)
Flpmar: I, Biomass

Figorie 3. Low ank Cral

The aweum of &ir wolchiomemic was
Cotlciilatel dsing e tiod 11,

— ke =
!hl.H.miu-u.l'.l:lr-.mI:E FEH, +5

0] (kg afals/kgof fue)
il

OO 8 and 0y murs fraction of mch compaonent
In whinwe nnadysis from Table | ond 3. The
plslficmion uly s 1950 s 435 of wir sodklemes i
16]., The omount of gosficebon &ir mas be
aupplicd  inic wasifier conld be caleulaed usiee a
wsumpeion of  the bl consurepgion me ghoot §
kgl The aompoant of gadficminn ey from calewlsing
win 2 w144 kel Tor Dioieees il BE o 194
sk for law mnk coal. The actual air gasification
anid gas fow mate wene medsaral awing onifice flm
Flowe mcier.

Tabde 1. The Prosissss wsl Ui of Baies
Prosiimale Arlysn Linis Yalue

Wcns e Mass Fracrion 1'%h | 53

_ Ask 000 | MeesTration (%) | 626
'I-'u]nlilu Muess Fractron (%5 | 0T

Fied Cartos | Mass Focoan 5 | 1754

Ultireala Anslyes

Carlteuy Mepss FrmlUion (% | &T.50
Hydrogen Marss Frictian (%5 | &
Owypen Mass Fraoidan (8 | 4552
Mitrages L.h:.i_F_r-.'li\:-u [ % P _n_:_:'__
Sl Mass Fractian (%3 | 0
Finahing Wal e
i O feulkr | Adb 5574
Tahle 2. The Prosimate and Llimabe o
- Lovw Buink Cinal
| Prosimaw Analyee | Ush Valus
Maorsture Hﬂ!b_Fl’-Cll.:!ll.'\ll'- o
Hush Mazx Frachiom Sl3
| olatile | MaeFoclion | 3370
Fizal Carbon Mlass Fasclion 1337
ELEIEITT 0 T I
{ _Caatbom Blusn Pragiiom | #7355
Hpdmgen | Mas Fraclice 431
myvpen Alass Fractiom 737
[ Mimogen | Mass Feaction | 077
Hnlli'lﬂ LE IS
{ Ceom@Y | kelke felb) | 5605 |

I KESULT AN DISCUSSI0MN
50, Dusken
L Tmberi Thasenalzali gosifier

Aeconking 8o Beed efal [14] usis] Fusl
Cornauiiganal ol el womhl gel e ain
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diveeision of zasifier, The mavimuss  of fod
comonmypbinon of 472 kp'h was peed oo desipn The
main dimensions of the reactor was ablined  such
i - dismeter of gasifier (dey, diamieer ol throast (dh),
niga of INE feoeor Tromy e SO o e air ek
IR = Hj, high of the rescsar from wir inlet w0 the
npper reacine [HTY ot anke fieer dismester (End and
mumsber of wir mlet ver o) Fve of air inked brpesr
werd wed b supply o pasificanos. Al the
timenskom ee caplaingd n Table 3 umd Fig 4,

Tabdie X Thiwneresios of Gasifier

Mo | Dimensicn | Yalee
N 544
|2 i 2ah
|3 |r [

A dr I b

&) i 12
| _I!'l i | :

3

T
o
-

Figure 4, Inoberr Donwndrai Gras e

L2 Uyelome

The muxinunn 4of goa Mhiw ake of 994 s
with the pac velociy of 13 més e lempendure of
KWOC were designed 1o pose throegh ovclone. The
main dimenson of geomety of e cvclong was
nhizined] s showa im Takde o Fig 5.

Tuhle . Dimeasion of Cyclome

Mo 1 LRimension Woalee TCim
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Figure L-I:"g.n: bome

A1 Spray tawer

Spray  snwo was  desimned  for the
cuqerficial pw welwsily of 006 = 131 el pis Mivee
ragx of 904 lpm theough the sprey lower. The
dimineper of spaay lnwer was oblained of 12-10cm.
U ks g, A b OF S0y HOWET s geil
of 15 e The ather dimenson s displayed  in
Tuhle Sam] Fig &

Tabde 8. Dimension of Spray Tower

| Wo | Dimenson | Walue jomj
| i |
LM =

] | H; | 15
ERRLT | 15
@D (15

Wi e -

]
|

]
|

-

R
Figure 6. Spray Tower
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R1A Fiter

Filler was deceprad base on the melonbaon
lime g im Bller of 3.5 seoond. The fler high
[ty wis desipesl shing W o then fhe
filter dipmeper (D) was chimiged  CAmEEm e
i3 shows in Table & and Fig 7. Filer wi
rmannteo] with o siape. fthe Trd dage was need
charcoal and the wecond stoge was used cotton as
filiezr,

Takde de. Dimension of Filuer

[ Mo | Dimemsion | Value [cmb
T T L
B liz X0
{ 3 | ha | x
L4 | hy | 2]
ER Iy | az

[—

Pl vl W

EFfivaid

of J
o

-

Flgure 7. ['ljr:l

3L ConstrucEion

Cizsification . sysiem wis  consticied  os
fhuwn in Fig & The armangemesd of pasificalion
syetere wins gnsi fier, cvelone, epray omer |, epeny
w1, filker and gas bumer,

The leakizge of gas iesiing wos dose i e
he leikxge on o pasficanon syshem: The lestmg
showad free of Teabops on al ol gasifivalion
svmpanent  wckiding of paping etem

1
. = e i
Figure 8. The Constrectiom of Gasification Sysem

8.3, Expaprimnaeni

The result of cuperiment  showed a
(nicating mmpiil of Qe consumplion woe ol s
same with ge predicing ob kg ax shownin Table
T. 11 was cowsesl by the machiviy of e Fuc)
inflwenced by maay virshls such e eier. shapse,
hulk density eto. The amewnt of ochil gosification
mir exmbizmod b predicting gesilaton air as alown
m Takhde 7.

The air feel mito of gasitication had wolee
of 114 @ 17 was mod diffsence with repoed by
Lun-et.al svd Dosshrw etal [17-1 8], Combustible gas
wirn obiained oftw 15 mindcy af dam up, il s
iltizble wilk g resell was nopomed by Segeiani
el wnd Surpostyn edal | 10-I0]. The mess low rae
ol @ was improximadely of 309F of &olal af air and
fuel mes low rale that had same gread wiah the
re=alll Bghr ed.al end Bumarasujs otal [182]],

Tk Mave @y poddocad Domiees o
vellive thas low rank cosl Bat low ronk cool msane
Alme as shorwn i Fie 9410, due 1o bunssss kad swone
wodatile thon low mnk conl a5 showun in Tohle 1-1
Uhe wir foel mie of Jow rmk eowl mare than
bimiaas war caurel by aho bigha moisure comon
af low resk cmal.  The eomhienble goe stoped
prdducing when  the fuel position  imside of (ke
gusifier passd through the throal moee.
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Tohle 7. The Besalis of Expeimestnl

M Mir Fuiil £ Diradian
Miss | Mass | Masa isl Thme
Flure | Fliaw | Floa 1 el
Kae | Hake Kute combietl
{kghp | kel | dke) ble g
Bt
| T4 a9 118 kn
1 TR a7 1.8 15
k| B &,/ 1.4 L&
Aver |15 | GR 1.8 E
.
Laovw ramk cnnl
i i3 34 1.4 i3
3 i3 ETH 114 15
et e T o
Awer | 4.3 AN 1.4 15
e

- Flgure . Binmass Flame

Figwie 18, Low Rank Cioxl Flane

1%, COMCLUSHMN

Canifabion sydsm coneide of pamficr,
cychne, sprap dower and filior that bas been
desigrerdl, maeifaciured amd  experimenandl  The
ayssem comld  opense properly  perbech M
infegraizd sysiem fgasifier = cyelone + spoy wower
& fliery. The pasifeatiom eysiiem pperasnl peogerly
usitye brommass amd hos ek eeal es Bl The air Eusl
ratin bioimess and Lvw mink cosl respecively of 1.1
wnd 1.7 TG aomDar i S W Fl'll'lﬂ.l-l.."l:ﬂ RIRET
15 minutgs o stawd up, The  combusgible
b prnaducing when de fuel pesifion inside the
easifier passed hroaph e theoot 2one
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