Y
o A Yy 9 o w A

4 A a d g‘ [ 4 7.
‘%mmuwuﬁ ms‘nﬂﬁda‘umﬂ%umu‘wcﬂﬂmaawfmﬂ‘uumuﬂmaiugﬂ%wu@ﬁmammﬂ

a3
mn
Y A ~ [ Q‘/ = a
ALY IR UIYITSANA LNYTLTY
a a A
a1vnIm AIAINTTIULATOING

Umsanm 2549
U \J
UnAaeo

9
v A Yy 9

awv Y A Y o Yy 9 @ cy v A £ oy o A
6114@11!3%8“1@@fJﬂGl“]ﬂHlluW‘Bi“ﬁllaﬂllWWﬁﬂJﬂUquluﬂl%a et uny )

e

@ [~ o

& A Ao 9 Y @ | ooycud ldy Y1 A Aav Y o
ﬂuﬁiﬂﬂﬁ]ﬂllﬂ‘iﬂﬂ wﬂuaumwmﬂumﬁmumuwmmmuuﬂwaaﬂ \111!’)‘1]81“1@1!11!11114

o=

= %

Yy 9 @ g’ = [ 1 a oy o A Y

W lgudnwaniuinivamaludasidin 20% 50% waz 70% laeilsnias (iufunasly

c’o‘ o o 4 L4 ] < . .. .
uda : hduda)ldiunTessudgTud1 ju ET 80 wouwr lvdiflunuy Indirect injection
A s v ] Ho o y A = v =2
Hl5uasdeusnlull 465 cC. Ihasgega 8 usedh WefAnwamuaussous MIANYTo

A A a 9 A NN Yo o A J
sazvaisnamswn ndlumsnadeuniotsud Idsmesan1izmsthauveuniotsua
= 3 & ¢ ' = & sq ¥
N 75% ¥99N152 QIR ANITITOUVYBAUATOIGUA 2200 TOUADUIN InTooUAN 149
Y
Womawwauludandiuan q wgnihwmagouaussouz vanbveslerdenaznsdnnse
A Y o ' v A A Y A
Woo1ymslFauasy 50 $2Tue (F95uBY) uaziioorgnslFauveanionsy 500
3 4 Y 4
1 Tue lumsnadovaussous fo danmsauwdoniniudomas Usz@ninmwnieany
9 a 3’ % A a o = Aa [ = 9 J 4
Sou quuplihiiuvaoay guugimalode  wanvvesmaloide laun msveu

(54 14 [ 4 14 4

voutionlad (Co) Fawles lavonlsd ( s0,) Tulasnueenlyd (NO,) lalasmiuon

A o o ¥ = A An A o o o
(HO) 15maniudr  ludwms@nusenasanan 2 35fe msvaihminlagasaazns

IA52eLr19lInLIY

Y
(%

a o w 3’ o A Yy 9 2’ v A =
AINNITIVYUINUNTY W20% (umuwcﬂﬂmm 20% : UINUAYD 80%) U

Y ~ ) I Yo A I < A wvAa 2’ @ di’ A
Lluaiuumﬁ']ll'ﬁﬂu'ny]‘l%llﬂ UATYUAALTAVUIAAN IHDINNAUTNUAVDIUTINULTDINAN

Y E4
o C%

1 4 U ' o a 1 '
pglunasiniasgiuveniniudaa fo Annwaresuniz Ysmwiid  daludinnw
Y oy o tigl’ a 1 oy v A o I o Qy A g’ % dy a o
Fouvauhuyamasanminiuama 4% Mlnusasimsdunlasaihiuyemassune

1 A 7 9}3 v A 9 a 1 1 o (%)
WnnIuATetsudn Ininiuamalszine 47%  lTuauwaiy wud MmsueuNeulen
J = 1 A s 9)2’ v A 1 1 J '
lag (co) HwmniuaTessudnldiniudma 4.7 w1 ar1lalasmsven (HC) uinad

Y ] Y Y
hiufwa 1.5% dwdeaunnnmanurilaveniniuway 20% Hageniniuiudmaila

1 A o [ =\ [ A o~ 9}3 A= 1 Y = ) Qy (]
f’ﬂiJEW‘I‘H@NﬂﬁTJiJlJWﬂﬂ’ﬂlﬂﬁﬂ\wu@lﬂﬁl‘ﬁuﬁJum“ﬁﬁ aauiu@mmﬁﬁﬂmemﬂmiuwumu

(€)



A J ) 3’ @ @ 1 1 = = 1
GUENl,ﬂﬁENEJHGIUlﬂ“lf\‘llﬂ‘ﬁ'Uﬂjﬂﬂﬁﬁﬂllagﬂﬂigﬂz‘ﬁ1\11J1ﬂll‘ﬁ”3u WU UNMTANHIBUINNIN
A S ﬂioy A= [ A A oy % dy A A 1 1 =S
Lﬂﬁ@\iﬁluﬁﬂal‘]fouumqfﬁ @ulu@ﬂuWﬂﬁnﬂﬂﬂ!ﬁﬂJU@lﬂlﬂ\i1!WNULGH@LWﬁQﬂVlN@QGlHN1@Ii§1H an
c?/l A a 1 =& I & A o Y Aa = Qy 1
nianuandsnnnaainninniu G]NHJUEﬁL‘ﬁSi]1’11!\1ﬂﬂflﬁlﬂﬂﬂWiﬁﬂﬁiﬂﬂl@\‘]‘Buﬁ'}u

A 4 1 oy A=
ATIDNYUANINNIIUIVUALEA

9 9 9 9
! o o/

arniiumay wWs0% (nfuieslands 50% duiuda 50%) uaziiniu

Y Y v
Wy W70% (iafuiieslduds 70% - dudisa 30%)  duvn Tdun ldansarianldldny
A = I~ A wa I~ di’ Aa 3’ Y] qu’ @ ]
nFosguaaravaEn esnnguantiannuiusemdsesiniunauis 2 dasiaau

[ [ 4 3’ v A o Y 9 1 4 1 YA a
Tieglunmaiinasguvesivivdwai ldmaen lvil liawysel  dwwaldlivaniy wazms

C)

=2 z:y 1 A 4 ' A sq ¥ g’ I dy a
ANNTOVDIFUTIUATOIOUANINAIUATOIEUAN [T U Tl Foinas

(4)



Thesis Title Testing of Waste Cooking Oil Blended with Diesel Oil in Small Diesel
Engines

Author Mr.Jeerasak Peanjaroen

Major Program  Mechanical Engineering

Academic Year 2006

ABSTRACT

Among the three stated formulae, the second alternative is applied to this research.
Since it is believed that used vegetable oil is a kind of waste that is difficult to eliminate.
Moreover, it is harmful to reuse are. To conduct the research, the proportions of the mixture of
used vegetable oil and diesel oil are respectively 20%, 50% and 70% by volume. This mixture is
then used in the KUBOTA ET80 engine with combustion chamber of Indirect Injection. The
volume of combustion is 465 CC. with the highest power of 8 hp. The engine test focuses on the
results of its performance, disintegration, and pollution emitted from the tested engine in the
experimental circumstance that is only 70% of its full operation with the round speed of 2,200
rpm. Furthermore, the performance, disintegration, and pollutants from exhaust fume of the
engines run by various types of fuel are tested when reaching their run-in phase of 50 hours and
their operation period of 100 hours. Then four areas of results relevant to the performance are
analyzed, namely: the proportion of fuel consumption, thermal efficiency, the temperature of
lubricant, exhaust fume temperature and amount of black smoke. It is found that the pollutants
from the exhaust fume are carbon monoxide (CO) , Sulfur-dioxide (SO0,) , Nitrogen-oxide (NO,)
and Hydro-carbon (HC). Regarding the disintegration of the engines, it can be analyzed by
means of the following methods: direct weigh of parts of the engine and measurement of the ring
gap.

The results from the research indicate that the oil mixture of W20% (the proportion
of 20% of used oil and 80% of diesel fuel) tends to be more efficient to a small diesel engine.
This is due to such quality of the mixture as its value of gravity, ashes, and the amount of waste
reaches the standard of diesel fuel. Moreover, the heating value of the fuel is 4% of difference

from diesel oil that is the proportion of specific fuel consumption is 4.7% higher than of the diesel
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engine. Regarding the pollution, the value of carbon-monoxide (CO) is 4.7 times of the diesel
engine. In addition, there is 1.5% of hydrocarbon higher than diesel since the value of its
stickiness is higher. Therefore, it emits higher pollution. Focusing on disintegration, the direct
weigh of parts of the engine and measurement of the ring gap indicate that there is more
disintegration than of the diesel engine. This is because its quality does not meet the standard and
it contaminates with waste.

It can be concluded that the proportion of the mixture of used vegetable oil and
diesel oil of W50% (50% of used oil and 50% of diesel oil), and W70% (70% of used oil and
30% of diesel oil) is not able to use in the small diesel engine. Since the quality of both mixtures
does not meet the standard of diesel fuel that can cause incomplete combustion and leads to high

pollution and disintegration of the engine parts.
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