NIAFIANTIAmansuasuinngsy U0 16 adun 2 Ysedndieu wweu - liguieu 2566 29

MIFIAINIINANFAS LA IANITN

Journal of Engineering and Innovation

UNANMUIY
a ¢ e 4” a o (-3 & =~ A [~ %
m‘nLﬂ‘sﬂzwqmauumwjmwaaamzummnmnauwnﬁﬂuazmmmwa‘lmﬂuwaam%
NALLNW

Properties analysis of pellets fuel from sewage sludge and biomass for renewable energy
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Abstract

Renewable energy policies have driven the wood pellet and biofuel market over the last decades worldwide.
Therefore, the pelletization of industrial waste and agricultural waste is beneficial for storage, logistics, and also for

application as biofuel. The objective is to study the thermal properties, fuel pellet durability, exhaust gas composition
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from the combustion of fuel pellets, and the economic return of fuel pellet usage from sewage sludge and biomass (rice
straw and sawdust). The results showed that the fuel pellets extruded from wastewater sludge consisted mainly of water.
Therefore, they have a calorific value (12.56 MJ/kg) and durability lower than the two biomass pellets (89.0%). However,
it is still in the range of fuel properties that can use as fuel and can store for the long term. Moreover, the flue gas
composition from the pellet combustion was analyzed. The result indicated that the gas composition of the pellets fuel
from wastewater sludge was similar to that of the two biomass pellets fuel and was within the standard value. Still, the
SO, value was slightly higher than the benchmark. In considering the economic cost, it was found that the use of pellets
from wastewater sludge was the most cost-effective, with a total cost savings of 15,657.80 baht/year, a total cost savings
rate of 59.58%, NPV 48,328.03 baht, IRR 31.19%, B/ C 144.64% and a payback period of 3.00 years. Therefore, utilizing

sewage sludge for waste to energy is an excellent process to manage this waste because it can reduce waste disposal

costs and also use as an environmentally friendly alternative fuel.
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Proximate analysis (wt.%)
Moisture 5.50 (£1.75) 4791 (x1.64) 3.55 (+1.24) 5.00-10.00
Voltaire Matter 86.02 (+1.65) 37.38 (+1.59) 87.65 (£1.72) 25.00-40.00
Ash 8.34 (+1.24) 8.34 (£1.62) 7.63 (£1.67) 8.50-11.30
Fix Carbon 0.14 (£1.17) 7.22 (£1.77) 1.17 (+1.38) 38.70-61.50
Ultimate analysis (wt.%)
C 40.55 (+0.93) 39.71 (x0.05) 45.92 (+0.54) 76.0-87.0
H 7.01 (£0.31) 6.94 (+0.02) 7.23 (x0.18) 3.50-5.00
N 0.00 (+0.00) 5.58 (£1.82) 0.00 (x0.00) 0.80-1.50
S 0.00 (+0.00) 1.01 (+0.04) 0.00 (+0.00) 0.50-3.10
Calorific value (MJ/kg)
HHV 17.19 (x0.21) 12.56 (+0.35) 17.39 (+0.33) 26.00-28.30
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Parameter

y ANNAZNDY 24
W19 ¥ YA
WG
NOx (ppm) 0 1.3 0
NO2 (ppm) 0 1.3 0
CO; (%) 6.47 5.05 3.78
SO; (ppm) 0 67 0
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Parameter iy (Gniva) Unit
W’N?’JI’I’J mnmxnauﬁnﬁa %”L?iaa

Manufacture Capacity 8,760.00 8,760.00 8,760.00 8,760.00 ke/Yrs.
Investment Costs 20,650.00 20,650.00 20,650.00 - Baht
Material Costs 0.20 0.00 0.80 3.00 Baht/kg
Operating Costs 1.00 1.00 1.00 0.00 Baht/kg
Net Heating Value 17.19 12.56 17.39 27.79 MJ/kg
Specific Energy Cost 0.07 0.08 0.10 0.11 Baht/MJ
Energy Saving 0.04 0.03 0.00 : Baht/MJ
Energy Saving Cost/Unit 1.06 0.79 0.12 - Baht/kg
Disposal Cost/Unit 0.00 1.00 0.00 - Baht/kg
Total Saving Cost/Unit 1.06 1.79 0.12 : Baht/kg
Total Saving Cost 9,285.91 15,657.80 1,082.03 - Baht/Yrs.
%Total Saving 35.33 59.58 4.12 - %

100.00

73.83

50.00

et mnaznauinie 4\ae

JUN 6 manauwvumssuAsEAERsTelinitaIna

5. ayunan1sidsuasdoiauauus
ﬁnﬂwamﬁmeﬁqmauﬁ’aﬁugmmmLﬁmﬁ??al,wéqLwi
aviln wudnsldaudiademasanntauiantdugiu
yaen1adInasTides sxiidenludosvedimiudou
unnidinemasnnninazneutnide uafildedede
diodendadaunaariidunuaringavdssnetude
Weowdsnmanzneuinde (Lidaldsme) snstennsly
WindamasndamaarldlddunaUsylovidruiiuain
N1580A1M1TANINVONLEY dINAroAIILANAINIAIY

\sHgAAnsNanateg19dalay Aeluankan1sIden

Fuandeasuladndaiemdsannnisnsneulnide
winnzadlunstadudoindsunnninnsiddiaioinas
1NTINIA
| < v g & a a U ANy
a819l5An1y nsladinaindsanndiuiadalidantu
wivasmaiiuamuauAnsuSeulidademadaninnn

ALNAUUEY LIDINNTAIALSDULALAIAIUNUNIUNA

o
o

WawSeusuiudnaimmaannninmazsnaulLay fauuy

a

Astiiudndrudaunasaufuninasnoutndsludia
Fownds arninasidunuameiidiniunisuiuused
Aufou anuudwsimunuiisdedonisdaiuinw
sausdefianuduaimisdiuiasvgaianslusefui
raula TuanuiduseluIenisvensnan1smaassnienis
USUSnsaruNansEninedananasninazneutaely
daemas Fsasvinlinsuasnsanuiivzandmiu
mimémLﬁmL%yaL‘wﬁqmﬂﬂizuauﬂﬁmamﬂammUim
nszUasnald

a a

NRRNIIUUTENIA

Lasunisaduayunisanfuaulaedidnay

5§ a v %

AMZNITUNITANATUINYGIANAANT TT0UAZUTANTIN

(@nan.) swiulasan1sideyagiu inninendewmalulag



NIaFImnssumansuazuinnisy U0 16 adul 2 Uszdifieu wweu - dguieu 2566 37

s19usradaulnduns dygavil FRB660025/0170

1A5IN15398 1599 MINALILTMEISAEInTILINVDILEE

QmmﬂmiiuLﬁaiﬁl:fluwé“mmwmmuﬂwﬂssmm 2566

N

TWevovauamuAnrATAIEnTanaInIIULATIIALLLAE

=D

umingrdeimalulagnszaeuinaisuys Alvaany
auATIEATedlod TN atare A NazAIN Y

o Aa a v [ ! a
AN9ANLUUNTIVEU WU UDY90

L@NE1591999

[1] Ersel Y, Matgorzata W, Selin A. Co- pelletization
of sewage sludge and agricultural wastes.
Journal of Environmental Management. 2018;
216:169-175.

[2] Jiang L, Liang J, Yuan X, Li H, Li C, Xiao Z, et al.
Co- pelletization of sewage sludge and biomass:
The density and hardness of pellet. Bioresource
Technology. 2014; 166:435-443,

[3] LiH, Jiang LB, Li CZ, Liang J, Yuan XZ, Xiao ZH,
et al. Co- pelletization of sewage sludge and
biomass: the energy input and properties of
pellets. 2015;
132:55-61.

[4] Suna L, Fujii M, Tasaki T, Dong H, Ohnishid S.

Improving waste to energy rate by promoting an

Fuel Processing Technology.

integrated municipal solid- waste management
system. Resources, Conservation & Recycling.
2018; 136: 289-296.

[5] Grobelak A, Grosser A, Kacprzak M, Kamizela T.
Sewage sludge processing and management in
small and medium- sized municipal wastewater
treatment plant-new technical solution. Journal
of Environmental Management. 2019; 234:90-96

6] An3ntl dones. nsUraindeeingnavnssu

o1m15neianselealaelinseuiunisndnuuuly

o 1mAgeeTunaulugiainsauuyliomauazes
Ugnsaluvvgietead. [Ingr19nwus]. a9van:
LUMINYIALAIVAUASUNS; 2551

(71 nsulsesrugnaivnssy. glen159mnI15nIn
9AFIMNTTU. NTUNNL: NTENTNEAAMNNTIY; 2558.

8]

[13]

NTURAUINGIIUNARNULAT DTN NG,
sIevuaUvanysal N15anwINIsletauian1ed lu
uazeondoy uara1iudalng (lonanna eIy
VAUV, NTANN: NTENTHNANY; 2559.

WAy Suuna. 918914398 1ATn15dny)
Anenmnsliusslemiimyiagndoiluyszing
Ing. nawmna: drinddeuasimunnisdill; 2560.
Krittidej D, Mettaya K, Prangthip RK  Co-
pelletization of Industrial Sewage Sludge and
and  Economic

Rice Straw:  Characteristics

Analysis. International Journal of Renewable
Energy Development. 2021;10(3):653-662.

A3ty deana, 3ena qnainid, uitde dad. n1s
genuUULAzas AT sdainanaTaunanae
SLUUABUBA. NITUsEINAUNUNTITYINIG FUUUY
WA IUNAUNUGTNTULIUsEINAlnEA$aT 8
Usgd71U 2558, 4-6 wAIn1eu 2558, UnusI:
2558. i1 91-94.

ngAwy mstaysy. nMsfinwanudululalunswés
dh¥eunaiinduuunaunaudmsuenmsUszam
159U3Y. 975975999075UN 1IN 18851947 0nTANg.
2561;13(1):65-78.

NTUlSURAAINNTTN. AU INIUAZINAT
paiauTveudeion suUssUiTuuradenduas
UAoNUsEaIN. NTUNN: NIULINIURAAINNTTY;
2555,



