A A a a Jd o ? o < < dy a
FOLIOIINUTUNUD ﬁﬂamwmmumumaﬂmmwziumnﬂm%mwm

dmSunTeseuduuuYasinanIon

Y A a oAa d

e UNEIAAG NN

Sayan NI TUANAATUMTUND AAINTTUNAIY)
= a a 4 N P Y

AnzNssuM NS InenHnus Ao unimi  e1sdnfinuan

[ v J o’d‘ [
FAAT.FUNUT e 01915905 n13W

UNAALD

[

a 2 YR [ ? o [ < dy a o @ A J
QWUjﬂﬂuvlﬂﬁﬂ‘H'lﬁﬂflﬂWWGU'é)\iouullla@llﬂ,ﬂWZEl,Uﬂ'lil‘]Jul%@LWﬁQﬁ’lWiULﬂi@Qﬂu@l

deylla) 1

Aa g @ av 1 ' < a
HUBIATSLUAAIINTTOA Iﬂﬂ{luﬂu?%ﬂu ALUINTIVET) U 3 aau ”lumuuimﬂumswaﬁ"lu

a

aaa 4 =y o ] @ 1
Todara (B100) aae1fnsemudioanesndulasldlxndeonlaason lomiludgg
4 Y H

UN3810.75% Tagrnniinuesi iy Ngungivinlnsen 50-60°C uazszezaninlgnie 1
o 1 9 a = d‘ d‘ (% 1

#2134 MHaNITNAaIND Idnanaa luTediainiiga 81.97% hoasiaiulas Tuaves
2 . Yo v, 2 . . Ty
iiugemwnvea 1:8 wonnil ldmskauiiniuuziang (M100) fufiaa (D100) NdadIu

10:90, 15:85 1az 20:80 Ias1f311a3 awd1ay (M10, M15 tag M20) MNUUNAAOUAMTUIR

a

j‘ %‘)‘ b9 ! S 1 d'
L‘]J@Q@%)HGIJ@QM"IEJMW‘]J’J"I M10, M15, M20, M100 tiag B100 ummmwﬁwqmmu 40°C 1@

G
]

[ 1 a 1 I 1 1 [ 1
Nl Mmanurnuiuigurgil 15°C wazmnuiunsalifigandl D100 Haz A1
r A A X4 o A 2 '
manilmAuienauiniungmziuiu dauveya lvamuazainuiouves M10, Mis,

M20, M100 itag B100 §A161031 D100

v

au 1 { 3 o J wa & 1
ﬂu’mﬂﬁauﬁﬁm"l,ﬁlﬁmeni%gnmm‘imiﬁﬂmﬁaﬂmﬁnumﬁmﬁjuﬂlmumu

(M10, M15, M20, M100, B100 ttaz D100) an1nzmstavsnulumirusila Nounnines

U

' 3 o o 4 1w wa 4
Glumﬁ%znmm‘igmﬁﬂm 13 ﬁﬂ@’l‘ﬂ Wll')Tﬁﬂi&lﬂ!$‘Vl'Nﬂ’]ElﬂTWL!agﬁMUQWTQL%@LWﬂQﬁQH

)}



a

1 % Y =% d’d a 1 A
Gh’iQJUGIIﬂﬂuWﬂJuVjﬂ“ﬁuﬂNﬁﬂ‘Hm%ﬂiWﬂg’ﬂﬂIﬂﬂW%"liﬂl"l%']ﬂﬂ']ﬂ’JnJﬁuﬂ ﬁ;ﬂllﬁa!fl/] 7374

1 1 9 Aa =y [l ] 1 [ a3 A dg!
‘wumuuuazmmmi@ummﬁLﬂaﬂugtﬂaaagiuwaq 0.8-1.0 1911 AMIANMYUNTAINLAIY

v A

' 9 A A o aa & Y A H A A X 1
AR MU UM aUTALDIANDUY YT UNANYT TAslANNLAUGAGY 14.8 111
=1 o o S o 9 o o
Heuny D100 wasnmManusne 13 13 d1lans
a o 1 A 9 = A o a 9
e luduiaw ldnaasunSeuiouaussouzvounioseuaiuiyasziinale
Y] [ 4 o [
N300 1AINATOUNALIATOWUAAYA 4 19422 LUV 1 g1 YUIAANNYNTZVONG 406 AL.HW.
] I~ 1 [
Hou Tndase O) Tu19a1159591 2,200-2,850 50UADHIN IINATNAFOUNLUINEAHUY
o A s 9 I dy a a A 4
MUV UATOIUAT 1% M 10, M15, M20 ttae B100 Wuyeamas lumsaamnsesouauay
a 4 P [ I 1 A A o I ¥ a [
MsRunsesuanaszaen Wulledralndiiomeudrumsly D100 Wwdemas luaiu
A saq Y ~ ] Py o
VOIFANTTOULVDUAITBIBUAN IF M10, M15, M20 uaz B100 Huwd luuladineanubDioo Tae
o w 4 4 1 ] < 1 ]
TMdumalvounIedeuaiaend1 D100 TugI9nNIEITOV 2,200-2,600 TBVADUIN TABTIA
ANUUANAITDHAIIIN D100 NI 2.44%, 3.30%, 5.56% 1AL 3.30% ud1au Uszansam
a 9 d‘ r{d‘ 9 s 1 d' LY 1
1BIANVTOUVDUATOWUAN 1H B100 UA1gInI1 D100 Taain@sniny 6.13% a9u M10, M15
1 =) = a 'O 1 1 Q Qy 90’ % ¥ a o
waz M20 TA1szansmuaaandeudindl D100 AeasImsaulasainiudemassuniy
YOUATOIBUAN 1% M10, M15, M20 1182 B100 IA1g9n11 D100 AR 1.38%, 6.50%, 15.92%
o W o @ =Y (9 A o 9 A S 9
1ag11.86% Mmudny dmsulSunumas co uag NO, ialdnininsesouanle Mi10, Mis,

M20 1agB100 Utua T1ud1n 21 D100



Thesis Title Potential of Scleropyrum wallichianum Seed Oil as

Fuel for Compression Ignition Engines

Author Miss. Tatiya Kumtip
Degree Master of Engineering (Energy Engineering)
Thesis Advisory Committee Dr. Damorn Bunturat Advisor

Assoc. Prof. Dr. Sumpun Chaitep Co-advisor

ABSTRACT

The aim of this study was to determine the potential of Scleropyrum wallichianum seed
oil (M100) as fuel for compression ignition engines. The study was divided into three parts. The
first part was to produce biodiesel (B100) from M100 by using transesterification process. In this
process, 0.75% wt of sodium hydroxide was used as catalyst for the reaction. The reaction was
done between temperature range 50-60°C for 1 hour. The maximum yield of 81.97% was
achieved when molar ratio of oil to methanol was 1:8. In addition, the mixtures of M100 and
automotive diesel oil (D100) were produced by varying the proportion of M100 as 10%, 15% and
20% by volume (M10, M15 and M20). The M fuel, which are M10, M15, M20, and M100, as
well as B100 were then tested for fundamental properties compared to D100 control. The results
showed that all of M type fuel: M10, M15, M20, M100 and B100 had higher viscosity@40°C,
flash point, density@15°C and acid value compared to control D100. Moreover, higher basic
properties associated with an increasing proportion of M100 in each M fuel. On the contrary, the

heating value and pour point of M10, M15, M20, M100 and B100 were lower than D100.



In the second part, the basic fuel properties of M10, M15, M20, M100, B100 and D100
were determined at different storage time. The fuels were stored in close container at room
temperature for 13 weeks. The results demonstrated that all kinds of fuel had normal variation of
physical characteristics and fuel properties. The viscosity, pour point, density and heating value
were slightly changed with range of 0.8-1.0 times. On the other hand, the acid value increased
highly among those basic fuel properties with the highest increasing of 14.8 times compared to
D100 after 13 weeks of storage.

In the last part, the engine performance test for compression ignition engines was
performed. The fuels were tested with a 406 CC, 4-stroke, single cylinder diesel engine with
direct injection and at engine speeds ranging from 2,200 to 2,850 RPM. The results showed that
the M10, M15, M20 and B100 had normal starting and smooth engine operation comparable to
D100. The engine performance showed that using M10, M15, M20 and B100 as fuel had trend to
produce similar engine power comparable to D100. The engine power of those fuels was slightly
lower than D100 with 2.44%, 3.30%, 5.56% and 3.30%, respectively at engine speeds ranging
from 2,200 to 2,600 RPM (high load). Moreover, thermal efficiency of the engine using B100
was higher than D100 approximately 6.13% while using M10, M15 and M20 had lower thermal
efficiency compared to D100. The specific fuel consumption of the engine using M10, M15, M20
and B100 were higher than D100 with 1.38%, 6.50%, 15.92% and 11.86%, respectively. On the

contrary, using M10, M15, M20 and B100 produced less CO and NO_ pollutants than D100.



