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Canverting hinmass tn ererey enuld be doae by ising gasification sechnology [1=1]. Rigmass pasifi-
cutiom i alill increasing commerciolly, which i ceuscsd by prod clectricity percraton and clficency, ope-

cially an'small-scale power plamis [3].

Lenf wiste = 0 mposiendinl Menmass soorce & prodoce energy throagh the afication process [4-61 The

utilization of leaf wawte in this process s generally carmiad ot in o downdrafi gasifier (7] and meone spacifieally,
an open op throabess downdrai gasifier [B-49). The producer gas ebnabned Trom Jeaf wasie gasificadion can be
uzedd for o variety of applications such ns drving, combustion inombemal combustion engmes and pas rbmes,
Ome of e iy pes of s wrbined b a mdcero gae wrtdne (MGT ) with power below 1 BRIWe [TOL and o MGT with
e it rge of 1=-10 kKW could e called aouln-odem s webime §UROT ) |1 AR-Teel @tio i be
combusion ciamber of a gas rhine = cne of the moest important parameters for the mvestigmbon of gas ur
Wine perfmancis The sirgwodices ga mibio in a3 gas torhime ie b othe mnge of 300 5 [12-03] Prsducer g
romm leal wasic s stull very rarely used i g torbmaes.

Before conducting o direct expeniment, it 15 necessary i initially predict ihe valve of experinerdol
parameters that wall be used as well as the amooanl of power that can be generatad. Toodo this, 2 thermidy-
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wamic simubation con be wed with, Cycle-Tempo, which is cumently @ very popular power poneration calew.
koo spliware bosed on a tlennodymnse oxadel. The use of Cycle-Tempo b osinmulzting gees urbioe power
planis Bas been carnied oul by several researchers | L4-20]

There have been carfied pat several thearmndynamic MGT simalations rebten] teopas mtilization from
gasilicatpon, El-Settar, d ol [21] sinmloted the vse ol producer g nom bemasa gosilicntion (com stever) in
MGTs whose mechanical furhine power can reach 214 W, Allnfmi, et al. [22] simakbted sa MGT ming
woanl wante me fosl to peperate pawer of 50 KW, Fl-Satar. of d [23) cimolaed MOGT? iking peodicer gas
fuels resulung fom the pasification of eotton wasse, The simalation wae dome vsing Cyele-Tampo, Simula
ey pesles shovwy that the mechanical poswer supplied o e geperawor can be T1EW. Ve, o @ [24) wsed
Cyele-Tewpo to perform o gos mrbkine simalation that was integrted with the Bomass pasification to po-
duce power of 20 EWe,

The lieraiung peviesw slwws s Cycle-Tenpo sinmbaioos Dave only Deen carcked ol on BMOTS, A
iy w UUMGTS are concemed, na sivlanons hove been reparted  from the researchers. In addinon, the ne-
saarchers have not reportad the use of producer gos from leof woacte gacbeotion pe foel e TRGTS.

In b study wee simulated a UMOT wing produes gas from kaf wisiz as fusl Lo producs power of
abmat | kWe, The simalatien wos dope vsing Cyele-Tempo with the variation of air-fuel mtie m the combas-
i chanvher. The ravebiy of the research b the we of produser gz from leaf wasie gmification as fuel for
2as turbines and ssmulution of o UMGT wath Cycle-Temipo.

Methodaobagy

The simualution wies curied out using the producr gas compasition from the thermadynamic siomika-
dien using an ecuilibium eonstar of beal wasie gasificaton [ 23], The compesicion of the producer gas used
m the simulmtion is shown o abde §[25). The simulation was carfied out on condition that the fuel mass
how Taie By consianl, e ol Noew tae b rariabde, amd e ala-Deel rako Is voriobile as steescn fin wbike 2. The
combustinn process in the combustios chamber takes place at a pressare ot 1.513 bar. The efficiencies of gus
righime mampssnent @ wede tiken o be egual te Cyele-Tempo defail valies

Fig. | showsibe block dagram of LUMOGT sinulmion nxing Cye le-Tenpo.

Table L Prodecer Gow Comspocivon (28] Table 2, Foel moes ffow reie, @l svess low et oad air-fivel e valers

Comstinen | Molar frecion Fuel mus flowrate, kp's | Air mass floes rale, Kpfe | Adr-fieed mtio
PR . IE02% LIS CLIHAN LT 1.R54
H. Tors 01.005 s | 238
L1-i.- 32w RIS T [ >o92
o, 106TE (1A NZ3LF | Jl'l"IH._
N- 48 L4% CLANEY ELOZI | 3411
Fad Bty | 8]
File
i
|£\ oot L-
if} . () i

e Bapiy | ®

Fig. ]..ﬂhni:.il‘u'gru- ol UAPGT viremlstion sy Cecle-T o oe
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Rusults and Dscusdons

Fig 2 shows the infloence of air-Tuel oo an
the meck@nical pover of the compressor, The n-
ereasg in oir-fuel fmtio resulied in the incremse i the
piechanical pofer o llx cempressor fong .13 kW
e |15 KW for the increase in nir fucl-ratio from @55
e 540 with on avempge merepse by 3849390, The
increase inoair-fuel rabie caused the increase i the
muss flow rae of the wr flowing throngh the com-
preasod I pequired an ineresse in the mechanical
pvwer of the compressos.

Fig 3 shaows the inlleence of ar-tued mt
the mechamical power produced by the mrbipe,
nerense m air fuel-rabio roslted in the increase m the
mechanical eroof ihe wrhme from DXV KW o
L84 KW for the increase in alr-fuel ratdo@om 13510
541, with an average increase by Y0%. The increme
i lr-Toed rtee coved ihe ingresse in the mass ow
se of the e g Mowing thaogh the urhine. The
incresss inthe mss ow mate of the Tue gas cansed
the mmtice blades to rolate faster, inoeasing the me-
chinmscal poswer of 180 wirhine, The resalting mdine
power prosfnced mudrhes the msalis of the expen-
mert conducted by F. Vidian e al [26],

Fig 4 shoews the alluence of ai-Tuel mto on
.IE povaer prodaicesd by the penerabor, The incresse m
air-foel ratio resulled o the decrease in l' PEnerador
P froan sl BV i 07T R'We  Tor the Inensise
in air-foel ratio oo@l 55 @ 541, with an averuge
decrae by 2R, incrase i air-fuel  raie
cionsid (B bt i e power meede) by e cong-
prosser, winch, on awerage, 15 more sigeibicant
(284935}, compar=d with the averape ncreass in the
méchamcal power pencrated by the tarkine (960,
Generaos power (5 e net power genecsied, e he
mechanical power of the duthine minus the mechaei-
sl power of the comprezsor. o the Nkl o ga ur-
bipe syslem uwsudly works under ke condition of
NNI% excess air o atan pir-fuel o of 4,64, In this
sienufation, under these condickons, the power tkat
can b genieraned reaches 0.8 KWe,

Fig. 5 shaw@the inffoence of air-fuel rafio an
emsal efficiency. The inceease in alr-fuel rate -
subed in e decrease I e oo elficeacy of e
sysiem from 3.07% o 2T&% for the increse o air-
Tl wstia Trooen |85 0 541 witly an e discieass
by 2.7%. The thermal cificiency was greatly iofh-
erced by the decrease in the power of the penerator,
whena thermal efficiency is the powes of ihe generai
dividded by the ipar cnergy, the vidue of the ke be-
g cormmaan. This nesul mstches U resull reponed by
M. M. Rahaman etal [27] and Ankis Bumar et al [28],
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Fig. & shews the imfluency of n'h'..u.:l L0 on ae0
e rbine inlet and outlet empermues. The inesese | ., —=— et femperae o Fumang
i air-fue] ratio resulted indhe decrease i the turbine | & 1 g T TEeemuR Al
wlet and owtlet wemperatuscs, The inled bomgperatueg | = ""'-u.....H‘: -
ducteased o TE2 O 379°C for ihe brsese o | § == T
gir-fuel ratio from 155 10 541, with an average de- | Boae “\
cremse by 136, The sutlet temperuhone decresad from E.,_,_, M= -
TG A e 34 ST for the increase m air-tse] @i from | & “.._‘___*

|55 ter 5.41, with an average decrease by 14.2%, This |
i due 1o ihe increase in the mass flow rae of Miirogan | 290 00

1 ll:H .o dsi i
25 m effect of the increascd mir-fuel miko. Nitragen Air-Fusd Biatio (kg of wrflgof Fush)
itﬁm'hﬁlm‘: h:—.'ll releassd m the combus kn JELLE Fig. & Influsuce of ARF ou the inde ard sutlet
cising o drop in the flue gas semperaure, The gas temperatires af the wrbing

enpanded when it paesed thrmgh the tarhing, whichis
why the mebise ombed fewperntung decresed, These reshs match the sunaloon eesults repoted by
FOH. Martiner ot ol (290 nnd the resB od the sxperiment by B Videm et al [26]

The kafl waste can be used directly w feed the gasifier in the gasification process, which will medugc:
the cost of fuel preparition. The paower plant conld be consructed porable so that & could be instalked near
the fuel source. which woald redoce tramporation costs. An UMGT could be a devebopment of a low-cos!
furbir charger. UM GTS use producer gos from feal waste gasi fication as fuel becanse the g has competibive
c0sy compared werhe Dl 10 ooher micT pawer syscems, This sysem 15 alsn a meshodd for solving enviran-
mentit] problems related to the dispesal or reduction of ibe volume of leaf wase.

Conclesiims

The resalts of simulation show thed the produces pes from leaf wasie gasification as an altemative
fucl for UMy har beon necd sussesalully, The leal weste iy & very promisog abiemative fuel for gus fu-
banes. The maximuam of the generalor pewer aoed thermal etficiency were L% kWe and 3.17%, respectively.
at an. gir-fosl retio of 155 Under the enncbifion of 300 eveece siv o air-Tael rato of 460, the generstor
piveer and thermal cfficency wone DR EWe and 288%. rospoctively. The Tow of cost of fudd proparetion
fuel trensportaion and equipment meke UMOGT s witng produces gas S beal weste gasification moee com-
petitive with other micro power plants, This system coold solve the emvirnmental problems of dspesing of
of reducing the volume of kaf sraste
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