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Abstract

Title Comparison of compressed biomass fuel sticks for

pastries production.

Author Suttidat Tochapoom

Degree Master of Engineering Program (Engineering
Management)

Advisor Dr. Yosphatrachai Kanitpunyacharoen

Co-Advisor Dr.Phalitphat Khumfu

The purposes of this research were to study chemical properties of
biomass and ratios of compressed biomass fuel sticks, and to compare efficiency of
compressed biomass fuel sticks for pastry production. The experiment started with
examining chemical properties of coconut shell biomass, corncob biomass and
bamboo biomass and testing their fuel properties according to ASTM standard. The
ratio of cassava starch to water as emulsifier for compressed biomass fuel sticks was
determined at 1:1 and they were cold pressed into cylinders with 2.5 centimeters in
diameter and 15 centimeters in length. Then their fuel properties according to ASTM
standard were tested again. After that, the compressed biomass fuel sticks were
tested for their efficiency in pastry production and data including baking time,
temperatures and ash weight were recorded by engineering tools to compare the

efficiency.

The results reveal that the fuel properties of the 3 types of compressed
biomass fuel sticks according to ASTM standard obtain fixed carbon approximately
between 16.70-65.00%. The results also show the percentage of the moisture
content, ash content and volatile matter at 6.70-11.50, 1.30-3.00, and 70.50-77.60
respectively. When comparing the efficiency of compressed biomass fuel sticks for
pastry production, it was found that the best formula of fuel properties is 40% of
coconut shell, 50% of corncob and 10% of bamboo per 840 grams of emulsifier. The

pastry baking with this formula of compressed biomass fuel sticks takes the shortest



time at 58 minutes and heats up to 159.40 °C with orange flames. The fuel
consumption rate in baking is 1.84 kg., and the minimum of ash is 2.41%. Moreover,
the pastry’s color, taste, and shape from the production meet the local product
standard. In addition, the comparison shows that the 3 formula of compressed
biomass fuel sticks agrees with the hypothesis and could be developed to be an

option to decrease pollutants and agriculture wastes.

Keyword : Compressed Biomass Fuel Sticks, Pastry, Fuel Efficiency
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2.2 assewiedns (Volatile Matter) viunesa Wasidusvandnsusmidule
waLATNAAYFIDONAINNLTBNANLNDYINLAS OU
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dun13vU89 Dulong

HHV = 33950C + 144200 (H-O/8) + 9400S  kJ/kg (2.1)
HHV = 14600C + 6200 (H-O8) + 40505 Btu/lbm (2.2)
LHV = HHV - 2400 (M+9H2) kJ/kg (2.3)

A@4N13U9 Milne

HHV = 0.341-.C + 1.322:H - 0.12-0 - 0.12:N + 0.0686S - 0.0153-ash MJ/kg (2.4)
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a1n15704 Boie
HHV = 151.2C + 499.77H + 45.0S — 47.7 (O) + 27.0 N Btu/lbm (2.5)
d@un19U99 Grummel and Davis
HHV = [654.3 H/(100-A) + 424.62] [C/3 + H - (O)/8 + S/8]  Btu/lbm (2.6)
dUN13UBY Mott Lag Spooner
HHV = 144,54 C + 610.2 H + 40.5 S - 62.46 (O)  Btu/lbm (0= 15% (2.7)
HHV = 144.54 C + 610.2 H + 40.5 S - [65.88-30.96(0)/(100-A)] (O) Btu/lbm (O)> 15%
(2.8)
o

C fio AeAUTENOUSMANTUBY

H fie A1osAUsznaUsIg lalasian

O fia A109AUTENOUSINDBNTLIY

S fio AesAUsENRUTWTRLNES

M fla AnasdusEnousInALTY

N fie A10sAUsENOUsNlUlRSIAY
Pnaumsi (2.1) waz (2.2) azfunsduanmen Hisher heating value %3e Aaudou
avirndsSnuesenudeusdlumsnaediuleveshieazuanieiul mhevesusas
aumawhiiilasfiaunis (2.1) AeAlaga/Alanty uazaumsil (2.2) Redit g/ueud dwsy
aunsii (2.3) WWunseuname Lower heating value wiaranudewsng aglisw
Uhinauvesnnufeuudslumananesidulevesidesiiaudiiusiuaiany fougs uazyn
aunsanansavmldanauduiusvesreslssnoumaniivessiadail
MsunuA1 G, H, O, N, S, M ag A :1naunsfl (2.1) (2.2) wa(2.3) f ssdusznaumanil
yossmiazthsnumiluaunisasidudndiuAnandwuiumilsdmivaunisi (2.4) (2.5)
(2.6) (2.7) uax(2.8) AvesesrUsznaumaaiinthinldasdudnnuiesas aunsi (2.4)
afeuildasiimbedumnzgaredlaniu duaunsil (2.5) uag (2.6) Aanuieuaydl
viheidudiig/Jous aunsil (2.7) ua (2.8) uansnafuiievlvlunsidenldaums Tnein
Aeendlauiiinnduadaniosniwtewiniu 15% Tidenldaunisi (2.7) wazdnnsdlin
Aeendlauiiinnduadamnnnit 15% Wdenldaunsi (28) Awesniueu lelasiau
Lulpsiau eon@iau wardames @u1samlaannITiATIEiesAUsenauaIE AN IRATILUY
Ultimate analysislnefianinsadademasinnasegsunaaeuiiomanldnuanudisu
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AN3AULLBIINNTTAUAIY (Heat of Combustion)

1% = 9 = D ] a aaa ] a K4

ANFaULTBIIINNTEUMUMEaNSE MY Fadunisiinufizensenineasdunsd
(Organic Substance) @slufilagisoningainas (fuel) Auieeen@iau (02) WolAnNISEA
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\Wownas (Heating value of fuel) @slpevnluuds Arpiuseuazivseanidu 2 uuuseiu
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1. A1muTauge (Higher heating value: HHV)

2. maufous (Lower heating value: LHV)
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vaNULAaa3imeas (Bomb Calorimeter)
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1 [ 1%

Tumsindmdanuenuiou g fignuandsesvsegadulnenszurunsiasunlamand
vioiiAnd dvnnnszuaunsBsuudasiinainduluannefiusinasasd (Constant-
volume conditions) auseuitinldae qv Ssmiazwinfunsasuudamanuniely
AU ¢ wazluveniuaasiiines Usimsazgndrialviliasiinaennisiiaujizea
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y _z y
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dragilidnamav 18 luvenduaasitmesdy Aanufeuiitaldanmswnlndfedng
(Sample) fifle AN sUAsuLUamEunelunan Sy (nitial state) Seanug
qmﬁw (Final state)
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2. falavy (Steel bucket) Lfﬂumsuumﬁai’m'%mmsuaaﬁw LLaSLﬂuﬁaﬂ{%\‘i
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wesluilimesiazuauy
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AN o o & e R s B ey
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meuussregludad dluinnmuazduinfeunisuamesninuuenveuAnaesililnes
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2. venUumaeslnasuuulelemesuea (Isothermal bomb calorimeter) %38
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Wasuwlas 3ufnnsanamanudeussninadaifuideauiu vieedumsaemauas
ANUSOUTIY
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a s = ° a Y] ' v °
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FEMINNANULED AR LAz NAIUAINSoUN AN 9T IuI8 (Producer gas) F9LATDY
pULIENNITaMUlanaen 24 TIlINUINENITLAIANTIANNEENEINSU NSOV
nsuifeuviln 30 kg NANNFUTUAUUTENIU 67% Wnsguden udaudu gaving
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https://web.tcdc.or.th/th/Articles/Detail/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%AD%E0%B8%B8%E0%B8%95%E0%B8%AA%E0%B8%B2%E0%B8%AB%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://web.tcdc.or.th/th/Articles/Detail/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%AD%E0%B8%B8%E0%B8%95%E0%B8%AA%E0%B8%B2%E0%B8%AB%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
https://web.tcdc.or.th/th/Articles/Detail/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%AD%E0%B8%B8%E0%B8%95%E0%B8%AA%E0%B8%B2%E0%B8%AB%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1
http://www.thaigoodview.com/node/49028
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