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Production and Potential Evaluation of Napier Grass Pellets Using Bio-fermented

Solution as a Binder for Utilizing Biomass Fuel in a Downdraft Gasifier
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Abstract

This paper presents the production process of Napier grass pellets using a flat die pelletizer and bio-

fermented solution as a binder, using a 10 to 4 ratio of Napier grass and bio-fermented solution. The average
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bulk density and average heating value of the Napier grass pellets is 657 kg/mSand 18.10 MJ/kg, respectively.
In addition, 12 ke of the Napier grass pellets were utilized as biomass fuel in the downdraft model “Extreme
Power” gasifier.
contained 10.96% v/v of H,, 10.74% v/v of CH, and 3.64% v/v of CO. Potential evaluation of the fuel gases

that were utilized as fuel in a cooking stove for thermal energy production was tested. The thermal energy

The fuel gases which were produced from the gasification of the Napier grass pellets

produced was 10,699 kJ. The heat produced was transferred from the air above the cooking stove to 30 kg of
water continuously, thus 30 kg of water was boiled an was changed from liquid to gas. Furthermore, the fuel

gases were utilized as fuel in the generator to produce electricity. The generator continuously produced

electricity which had the potential of 220 volts for 2 minutes.

various electrical appliances which consume energy in the range of 100 - 1100 watts.

electrical energy was 45.94 KW/hour.

The electricity produced was utilized by
The produced

Keywords: bio-fermented solution, biomass, downdraft gasifier, Napier grass, pelletizing.
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wAZNAU (12.39 MJ/ke) [2]
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v/v Ay 10.74 % v/v wagingasusulausnlyn
3.64 % v/v fearsueulaeenlen (CO,) 5.94 % v/v
wazAweandiau (0,) 4.49 % v/v §9A% CH, A9 H,
wazfing CO andufeiiannsaviufazertufineg o, 1¢
uazazlanlansnassuainusousanin ﬁnﬁ?wﬁ%’s%ﬂﬁ
¥nsnedeudnenmuesiedemnainasldisiewian
Usggndldumufavsfiiondandanuanuiou lng
¥mssuduseinmdemandinuianeun 2 e
nanvesnsnaaewuly 13.2 wift (FuaidausiBud
o gasifier) Fagaungiialounlvel guuaifiusind
\AUAN381 reduction vo4 downdraft gasifier uag
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°C ua 115 °C Mgy (Feguil 1) ;nduFaiinisgs
TWFiwamuians 2 0 eliinnswnlusmedewmas
uazUanUdesaudeusenin dennufeuiinanldazgn
dsriupnudeuludmieri 2 Tu wavdwiuaanudeuly
F wnussana 15 ko) Tuusagnile (ﬁdgﬂﬁ 8)
Tnodlorhnsdefademandimuiaedsoiioniu
spEiIan 453 Uil wausnggagiveauarludivn
wufiaaziia1aglugie 400 - 650 °C waENHIIUAIY
%auﬁmﬁmlé’%gﬂdqmumm%aulﬂé’fwﬁaLLazﬁwuﬁﬂ

T denuaznanadulestneeiiios S?inl,ﬁaﬁ’vﬁmﬂamﬂ
mMsvedeUINA s AN s uaLSouildlunsiiy
qmmﬁmaaﬁuﬂ (1 30.00 kg) ngamadl 28 °C Tuf
gaumgdl 100 °C uazndssdildlunisidsuaniuzves
thanveamanaradule axfidwindy 9028.8 kI uay
1,670.2 kJ @18E19U ATNAIIUAINNTBUTINLYINAU
10,699 kJ
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wdowmAnfmdomasuuulnaag iethunuszgndldiy
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Fowdsinanldaunsothunlddudomaddtunios
fudealnih Tnswn3eedndaluiaunsofiazudaladia
nszuaaduisiauaiedng 220 Taad 1Wusvezinaiuiu
22 Wil Tnendnnszuabniilaedesaiiios wazausa
fanszualufirindnlaludnelifugunsallufiaig
maslnirvuinds 9 endegradu nasalniiauin
200 4az100 W adasalavivuin 500 #ie 1000 W ¢
(Fa3U7 10 waz 12 - 13) ndsulnihiindalsiviafy
45.94 kKW-h
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Suinliihdddmademaiinanldannsyuon
3 gasification vewmgiudesdadin Weifeu
funafivhnisnageu
JoLAUBLULAINTUNISNAILIUTEENTAINANTHER
WHIIUIINNTLUIUNIT gasification Vo Lules
Sauste luiedowmanfudemauuulnaasugands fo
miﬁ@éﬁﬁ%i‘iﬁﬁw (gas storage tank) wialdiluunas
AnufuRtodenasiinanld neudtazdnluldluindes
Al Feazshlrivsinassunfiismedimiu
nsudnlniAdidsluiagadu 1100 Tadsio 1 und
wazdnsnsinavesinedomadlidnsfiainauonas
Lﬁmwa&iaﬂ%mmmigﬂ%lﬂm%ﬁlLwaﬂum%aﬁ%ﬁm
T Bnstaasilydmafissmeriaviluldsumuiald
1NN 2 11 FeagsiliiAansld A oA inanle
pgafnUsEaNSA N

4. uvagd
nsuannguulesondinazyiinisdauangiu
Weslndluna 2-20 fadwmes wazvinnrsanugnules
Junsetnandennuiuiiy 7.5 % 9ntuseinnig
waunanad e suiunaBeadaemiindanm
Foe Qusaslaeuinvesdnmgudesunanidon
setmiindan ity 10 de 4) mndwiinissada
fep3esdadauuy flat die Feasililandnudes
Saufinfifvuinaueniiede 18.31 mm uazuuinidu
FuAUEnAIsdY 5.34 mm USinaumnuduede 4.7%
AALYUTIeAY 657 kg/m” LavAIALTougs
\dy 18.10 MJ/kg
venntumgudessadinildimtndanimdu
fruszanu dniin 12 kg azgninlulfidudemast
maﬁm%’umémmamﬁ”wﬁ?aLWSJLLUUiMaaniuqmwé’d R
aldfedomasiiflosdusenauvesing H, 10.96 %
19 CH, 10.74 % uazfie CO 3.64 % @9aziinis
nadoufnenmaeftedondiinanliiiotiu
Uszgndldfuimufansiufondnndssuninuiou

e

Wi uAMuTouiinaald (10,699 kJ) anansasutfia
daiin 30.0 kg hioauaznaneiduleld venaniine
Fowdsinanldaunsotunlddudomadiiunios
fudnlni Tnowaseedndnluiaunsafiazudaludin
nszuaaduiifianusiedng 220 Taad Wuszeziaiuiy
22 it Tnendnnszualnihliegsoiiosazaunsais
nszualwiinfindnlalusnelidugunsalluiafii
Adsluiindaus 100-1100 W 1§ wdsewlwihindels

WinAu 45.94 kW-h
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(11 lnsane Wewmes. glensugnuaiuutesunves 1.
Available from: http://extension.dld.go.th/th1/
images/stories/cattle buff bord/napiagrass.pdf
[Accessed 4th February 2017].
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