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Abstract

The objective of this research study is the efficiency of small diesel engine in
using jot by biodiesel from used cooking oils as fuel. And wear of diesel engines and
their impact on the environment when using biodiesel, when compared to diesel. The
results of the study showed that the heating value and higher heating value and lower
heating value of various ingredients of the oil decreases as the mixing ratio of biodiesel
increases, Diesel in different ratios and the torgue of the engine is similar to diesel by
the slightly lower. Torgue from the diesel in different ratios is close to diesel engines in
the engine speed of 1,200 to 1,800 rpm the maximum torgque at engine speeds of 1,600

rpm.

The engine is derived from the use of biodiesel in various ratios, it was found that
the values are similar to that of diesel fuel during 1,200 to 2,200 rpm and will provide the
maximum power of the engine speed around 2,200 rpm. The rate of specific fuel
consumption of engines that use biodiesel fuel in different ratios than the diesel engine
is 10-15%. And use of biodiesel in various ratios to the black smoke of diesel engines
that use less than 40%. And the amount of carbon monoxide is less than diesel. This is
because the proportion of biodiesel. Can be properly mixed with air. Therefore the

complete combtustion and carbon monoxide out low.
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$IUNT ATANLF Hiannuus Janaaeu

1 wiawawnad (Methyi ester) SaaasTaeiinnin laifinnan 96.5 EN 14103

2 ALY 04 AU 15 °C (kg/m) Taidnd 860 naclaigandt 900 | ASTM D 1298

3 ANNULG D4 UMK 40 °C (LouRalnng) Taifnndn 3.5 uarligendn 5.0 | ASTM D 455

4 | amaul (Flash point)  °C ligandn 120 ASTM D 93

5 fuzd (Sulphur) Youariaginmin T3i@and1 0.0010 ASTM D 2622

6 mngu Foeaz 10 4RIMNTIKERa NSRS D laigandn 0.30 ASTM D 4530
aclaeninin

7 A (Cetane Number) laisinnan 51 ASTM D 613

8§ | dindain (Sulfated ash) $anazlaedaun laigantin 0.020 ASTM D 874

9 Wi (Water) aaazlaniimn Tadgandn 0.050 ASTM D 2709

10 | Asduilowiowae (Total contaminant) $euazlss laigandn 0.0024 ASTM D 5452
Y

11 MSNANTRULEUNEILAY (Copper strip corrosion) Taigandn uuzias 1 ASTM D 130

12 whasmwsian siiaUfiieneendnd n gnuni Limn 6 EN 14112
110°C  Falug

13 arnA il ungs (Acid number) HAANTH laigandn 0.50 ASTM D 664
Twunadanlansanladannin

14 | Arlalediu (lodine value) nfulalefuse 100 nfu | ligendn 120 EN 14111

15 | nasdluadinuiiswamed Souaclnediun laigendn 12,0 EN 14103

16 | WueA (Methanol)  Sasaclaenimin Taigandn 0.20 EN 14110

17 | ulundmeflsd (Monoglyceride) $auasingsinmin T3igandn 0.80 EN 14105

18 landvelss (Diglyceride) Sanazlnatimnn liigandn 0.20 EN 14105

19 | lmsnduwelsd (Trighyceride) $peazimeniimin T1igandn 0.20 EN 14105

20 | nAetuliast (Free glycerine) bauazinpiumin | laigondn 0.02 EN 14105

21 naLsEIL NS (Total glycerine) $auazineiimin lugandn 0.25 EN 14105

22 Iﬂu:n@'uﬁ 1 (mhswuasinuna@ion) mg/kg Tsigondn 5.0 EN 14108-9
‘[au:nﬁmﬁ' 2 (UARLTENUAZUNNTTeN) mg/kg Tigandn 5.0 prEN 14538

23 | vloawa’a (Phosphorus) SewazTaesinunin Tigendn 0.0010 ASTM D 4951

24 | @andinued (additive) (6730) TihlUmuilisuanasiutauanesung.
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Tulafivdaain | Awndasdwne | anaulv , ATANHTBU
o . ALY R .
REYY] (N/HA.) () (Nlaaaa/nn.)
&y 0.887 167 62-65" 39,300
LUAALTH 0.883 > 170 58 37,100
5@ WA na na 51-53 na
NIRRT na na 52 na
PNTUATA 0.81-0.87 >52 >47 46,800
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Fuel Property Diesel Biodiesel
Fuel Standard ASTM D975 ASTM D751
Lower Heating Value, Bru/pal ~129.050 ~118,170
Kinemane Viscosity, @ 40°C 1.34.1 4,0-6.0
Specific Gravity kgl @ 60°F 0.85 0.88
Density, Ibigal @ 15°C 7.079 7328

Water and Sedimeut, vol% 0.05 max 003 max
Carbon. wt % 87 77
Hydrogen, wt %% 13 12

Oxygen, by dif. Wt % 0 11

Sulfur. wt % 0.03 max 0.0 to 0.0024
Boilng Point, °C 180t0 340 21510 3350
Flash Pownt, °C 60 to 80 100 10 170
Cloud Pouut. °C -15t0 5 3112
Pour Pomnt, ‘C 35 te -13 -15t0 10
Cerane Number 40-33 48-65
Lubricity SLBOCLE. grams 2000-3000 7,000
Lubncity HFRE. mictons 300-500 =300
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1NN ANAIR L (T 21 °C) | Aonwmile (31 21 °C) | AraanFau (kJikg)
g/ml cps
faunded 0918 57.2 39,350
MUAZIY 0.918 60.0 39,490
VENE7 0.915 51.9 37,540
faaa 0914 67.1 39.470
1an 0.898 88.6 39,550
wialuildu 0.904 66.3 37,720
Enayan 0.915 36.9 ($07 38 °C) 39,000
Ve 0.845 3.8 46,800

NN - Aasle, 2544
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Tuanadaulugaasinduiativiununsalednla@usa (Unsaturated fatty acid)
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ANTHRUNIWUY = 1AR/ FuNAg
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ufuAamuLY = 8.9954 /10
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N.2 NM9ATUIIATAINGRY (heating value)
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(X+A)(T1-T2) =BH+ hL

X = nﬁ*mw,unmm Calorimeter (Water Equivalent of Calorimeter in gram)
A = ﬁwmﬂ'n‘nmﬁy’rﬁ@ﬁ_uimuq Bomb (g)

T1 = Corrected Ignition Temperature {C}

T2 = Corrected Final Temperature (°C)

B = uwmidnvsdaindsnlilunisdusiil

H = Calorific Valuerasdaimassoatng (callg)
h = edufeausedanuaauasaie (2.3calig)
L =  AHEN91898IANMRaNAZATE (Cm)

AREIILARINITATUIN WIATANSAUN BN UALTR

1. BuaannsiinismaseslauiAsas  Bomb Calorimeter falfA15199 R399 4
FUWIN 9. WANTBIAUNNRAIIINIAT T1uazT2inta AR 1 waninanisAfesTIguugiay
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o 1 '
2. arnduninisatvanAnfuanyaduiudiiiouinluwidas nfuaes Bomb
Calorimeter T4lan1sunuarasluannisdanisAtu A ialinsudll Ingaenans

wmsgrundunIllu Bomb  Calorimeter 198157114/ Benzoic acid  (CEHSCooH)  T4ilpn

4
o

calorific Value = 6318 cal/g uazAlRatnn1IRaeIlaLATae Bomb Calorimeter 3693

A =2000g B=1036g L=10-1.7 =83cm
T,=241¢ H = 6,318 callg
T,=26.5¢c h=2.3 callg

WNLANBIANNITR 2R NI A LI AN nFuaNYa X
X+2000 = ((1.036x6,318 ) + (2.3x8.3 )}/ (26.9-21.4)
X =344.478 g

3. e ldiAINTuANYaT8Y CalorimeterhdaR98INITANINITAINIUNIATA NS AU

ay ar = og’ s & -‘—‘ti v bdl J | =
uiululafaainiiduneandasnlduda  (H) lﬂmQﬂﬂmﬂaqﬂqnnﬂﬁwmaﬂqimﬂme Bomb

Calorimeter

A =2000g B=1.1354g L=10-1.65=835cm
T,=275c X =344478¢g

T,=304c¢ h=23cal/g

UPUANAIA LN TERDNNNNTAIUIDINIAT H

18 H= ({(X+A)(T2-T1)-hL)/B

((344.478 + 2000)(30.4-27.5)- (2.3x8.35)/1.1354

(5971.27 callg) x(1054.4J )251.98cal
H = 24986.535 J/g
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AHLED wirsaunmdnaululefmanudTuRraludasidausing «
721
(rpm) D100 B25 B50 B75 B100
Power | Temp. | Power | Temp. | Power | Temp. | Power | Temp. | Power | Temp.
(Kw) | (°C) | (Kw) | (°C) | (Kw) | (°C) | (Kw) | (°C) | (Kw) | (°C)

1,000 11.98 80 11.98 80 11.99 80 12 80 12.02 80
1,250 5Kk 82 15.25 82 15.3 82 15.39 82 15.48 82
1,500 18.29 81 18.15 81 18.02 81 17.96 81 17.89 81
1,750 225 79 22.5 79 22.48 79 22.485 79 22.45 79
2,000 6.2 L 78 6.55 ] 78 6.82 78 7.08 78 7.33 78

] a a = i = & '
A5 2.2 UseFnEN 1 WIBIANNEaUIRNATOILUANATNITITAUFN 7

AINLED UszAnimmwBsanudauresatassusindidululefgatuidusiasly

DU ARNTIRIUANS 9 (%)

(rpm) D100 B25 B50 B75 B100
1,000 30.73 30.95 31.05 31.25 315
1,250 30.39 30.81 31.27 31.46 3272
1,500 31 31.48 31.89 32.56 33.186
1,750 31.22 31.27 31.31 31.38 31.49
2,000 22.15 22.03 21.87 21.73 21.68




= al a 1% g a sy YY) = ol !
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AN anSauanidiamas hdululafratuisufiaalusnsdaunig )
52U
(rpm) D100 B25 B50 B75 B100
1,000 38.63 38.44 38.26 38.08 37.89
1,250 4974 49.04 48.33 47.62 46.92
1,500 58.87 57 .57 56.27 54.97 53.62
1,750 7212 71.84 71.56 71.28 71.01
2,000 27.74 29.12 305 31.88 33.26

A ar Q“ v - o Y o i 1 a
A15199 2.4 BATINNTAUILARUTDINEIR NN IR NN AF AU LA WA NN TN AT

AHLEY
$R1 FasrmsiulaaniamadunehduluTafimarudsudiralusnsidaunie )
(rpm) D100 B25 BSO B75 B100
1,000 283.17 292.00 300.83 309.66 318.49
1,250 284.64 290.36 296.07 301.79 307.50
1,500 281.41 287.09 292.77 298.44 404.17
1,750 279.86 290.04 300.21 310.39 320.56
2,000 J95.53 413.55 431.56 448.58 467.59

paedt 4.5 gungilededienfoufasiiingawi iy
3

TR guugiilads (hsiululefimafuhiufmeludnadauig o)
(j:;J) D100 B25 B50 B75 B100
1,000 430 427 425 422 420
1,250 460 455 448 437 430
1,500 500 487 475 462 450
1,750 540 530 520 510 500
2,000 170 180 190 200 210
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NANUIN A.
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AfnnsldLATas Bomb calorimeter LAz AUARMNITLA Flash point analyzer

& 2 y
A.1 TUAAUNIS T Bomb calorimeter.

1. 1817 2 sl vasel
2. m39aan i Thermal jacket Tiunszunn 1 Jatiafle Fg0Over flow Funduase3)

=

3. ElaeTes Auto therm 1t puls dengugfians Vassel

4. nmswianedalaelideiminesdenarauazuazarsiethauaziufing

5. lawenasluglnsniduiudasdaettenen wazlasalatni@onseni A niudisans
ﬁq@zmLLa:ﬂi:nfauqmé’mm?ﬁ’fmfjwLﬁ'aﬁqmﬁ‘ﬁm

6. Vimsmsetihamnusaduin e lienansietiofisnuiooonsnls

7. thansethaiisaudannansuu Pan wdiaenaaaiunuwiie Pan wara@endivie
Huuiuaon

8. 1Um Pan  Wien#99t199190U Body vomb HnthuazsaenniafingImeu 30 bar
ukaidlnaniidinasdag

9. %1 Body bomb 19aslu Vassel lndasliinsslnuasiilmaviefiagasanats fanaas

THAINALARITIATS

1
ar

10. tlowpses Bomb UAr ARMMARY Jacket uay Vassel WilAwiaiu ( eensuants
Wiy 0.5 oC )
11. na Test garszuuanysaivizeld S1AWALELE aandunatln Fire Relidnagudonau

Test i IHRARUansIN LR

= d' < = d‘ & g
12. TRRUUUNUHATAINLATDY Auto therm [l plus HAASYLaNLe

a &
A.2 N15ilaATas

1. netlalAtas Bomp feuillaen Bomb body aenunwdaitlaqniiFiuauten aniduns
Uaesaneanuilivue (sziuiaiinseanuifag)

2. 11mt Body bomp uaziiAradamaeNItawiniianinisAw usel
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< 2
A.3 AURAUNS M Flash point analyzer

1, finAuazeie Cup wazaunsalyndiulaaseuiteativ

2. amaFaagafitiasmsiinaneiaslu cup Tneldiegluszdy Filing mark

3. Unthuaznadanliatin

4, Power an

5. Anss Thermometer, Stirrer Waz Thermocouple

6. wenmanisdpanuiaessuududalandenty Running a test

7. e Sample

8. 1aen1Jn Measurement prog Lﬁ@Lﬁ@rﬁ%mmﬁm’Lumﬁmﬂ@ﬁwumm

9. faen Expecting flash point

10. nAYy Start $8AUNTIATWUAT Flash point ﬁw’]ﬁhlﬂwmmmdw‘% Expecting
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