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Abstract

The objective of this study was to investigate the performance and wear of medium
speed diesel engine when different types of fuels including diesel, B20, B50 and B100 are
used. The study was divided into two parts viz. 1) engine performance test and 2) engine
wear test of long-term run. Performance test results showed that the maximum engine
power was found at engine speeds ranging from 1,800 to 2,000 RPM, the power obtained
from B20, B50 and B100 were less than that from diesel fuel by 4.57%, 9.30% and
9.60%, respectively. Engine torque of B20, B50, and B100 showed less engine torque than
that of diesel fuel by 2.62%, 4.37% and 9.60% respectively. Specific fuel consumption
(SFC) of B20, B50, and B100 were greater than that of diesel fuel by 1.81%, 6.14% and
9.39%, respectively. Considering the engine durability, the wear of piston rings (weight loss)

increased with an increase in biodiesel concentration in biodiesel-diesel mixtures.
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A15197 1 AUENTR289BUERINRINS 4 oile

ANANITR FEnanay Diesel ~ B20 B50 B100
Density @ 15 °C (kg/m3) ASTM D 1298-99 0.8681  0.867  0.869 0.873
Density @ 30 °C (kg/m3) ASTM D 1298-99 0.8513  0.856 0.859 0.863
Kinematic Viscosity @ 40 °C
T 7@@\1?]% s ASTM D 445 1.8-4.1 2.910 3.600 4.650
Flash Point (°C) ASTM D 93 61 71 90 120
Cloud Point (°C) ASTM D 97-96a n.a. n.a. n.a. 16
Heating Value (MJ/kg) ASTM D 240-92 44.61 43.79 41.99 39.22
Water Content (%wt) EN 14103 0.049 0.047 0.041 0.035
Sulfur (Fira) Tsigmﬂ'iﬁ (%wt) ASTM D 4294 0.035 - - -
Sulfur (B100) Tsigmﬂ'iﬁ (%wt) ASTM 2622 - n.a. n.a. 0.0010

A15197 2 fagantamefinvaespeeudsinaii i iun1snasy

Specifications Cummins Model 6B5.9
Brake Power(bhp) 115 at 2,500 rpm
Engine Torque(N-m) 327 at 2,500 rpm
Displacement (cc) 5,900
No. of Cylinder 6
Firing Order 1-5-3-6-2-4
Compression Ratio 17.3:1
Fuel Consumption (I/hr) 23.7 at 2,500 rpm

NIRTFIRURLNITNANDU

Asnaaeuutain 2 4a9 AdasusnidunimareunianITausATEINA
Tmﬂsf%mmﬁ’m ISO 1550-2002 Internal Combustion Engine Determination and Method for
the Measurement of Engine Power (ISBGS, 2002) ifiasinuni#gedelunisnmuanisy
PBUAEBIENF NI ARBUNITANNTE TRaNTInusASaseud (Fud 1) AR89 (Engine
Break Power) 2) ATL340m2891AZBI8UEA (Engine Break Torque) hag 3) AnT1N19aUILUADY
WTULEBINAY (Fuel Consumption) A5N19MANBLIEHAIENITEUIATDILNALANILNT 1,000

D 4 ca - o o z <
FUADUIT ﬁmmeﬂummqmmgﬁfumammumw (70 °C) WAFIAIINLEITRUUDY
4 el a o C z v o .

WPEBNENAIBNENA 2,200 FaUABNNT a1ntBuiRnnnsr iduIAS s las laun lufinesan
ANHIFITBLLBNAT U AAAY waztiufnAYng Arnisaseuiianas 50 saUsewIfl

TneifayauuanInasLAs1ei ngUaeInsINaNsTauzansLASB9aus (Performance
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Curves) ATNNIATFIUEINGA wazgasfignafiuniamaaeuAIHANNIeYBILASBINE
(Durability Test) éﬁdﬁdm’mmmﬁ’m 200-hr Screening Test for Alternative Fuels %138 EMA
200-hr Test é?f\aLﬁummﬁmmﬁmmumm‘wumwﬂmm%wuﬁﬁ?%ﬁy@l,wﬁwmLﬁ@ﬂ/
NAWNU (Alternative Fuel) ﬁﬁﬁﬂ%@%ﬂ@ﬁwi’mmu %‘@ The Alternative Fuels Committee of
the Engine Manufacturer’s Association (1982) ﬂ@\m‘sxmﬂﬂﬂ’%ﬁmﬁm (Dept. of Energy,
1982) %x‘iﬂ’ﬁi’l@ﬂ@ﬂfﬁﬁﬂﬂuﬂgﬂLLUU‘H@QﬂW‘j;’mu‘Vi%@T‘Iﬂﬂﬂ (Load) \{Iu&nsede Duty Cycle
Fauanslunnsnedt 3 Taevinmavaseutisedias 18 §3lus (6 Cydles) WRTVEANN 6 FaTug
ielirdaseuifangivinussennid ussinniaaseuduazsaifinsaunsy 200 Halu
FIUU 2 Cycles Feazyin Wi lada namaanuidin 400 $aln (azan) uaztunnsnasauiasyin
AN N 1IAABLANATY 500 FalNe (Faw) TeRnMsANNIaYeAEBseuiazlsnd
370 1) fm‘fiﬂﬂmLmqugﬂquﬁwﬂﬂfﬂsfu%fﬂmm'ﬁmmuﬁ 200 uaz 500 Falws 2) Usziiin
maﬁﬂm@ﬂm%umuﬁlwy ypaLAapaEnd Tnevinn1snssandsdwdendssnmlanzuas
planzusriia @ Wan (Fe) aqRiHan (A) nBIuAs (Cu) wazlasiflen (o) Tnetiindes
XRF (X-Ray Fluorescence) me‘ﬁLmﬁxﬁ@mmwfﬁﬂum%mm 50 Halue THun AnAann
yiln uazAEnuLN Taesinurseefildingm 15W-40 BfafianiunasnnisnaaeaLLas
yinnnauasudieyng 200 Falus Tnennsfndegunsoluasisdesdedauanstlunind 1

(A9LAY WRZI9T, 2559)

M15719% 3 LLN%ﬂ’IﬁVI@N@Uﬂ’J’INVIHVI’TH‘U@QLﬂ%ﬂﬂﬂuﬁ@ﬁﬂﬂﬁ@ﬁﬁﬁu EMA 200-hours Test

Cycle Step Engine Speed (rpm) Torque Power Time (min)
1 Rated - Rated 60
2 85% Maximum 95% 60
3 90% 28% 25% 30
4 Idle 0 0 30
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A151971 4 AUANTRIBNTIUERINRINS 4 oila

v T
mnumtmugnguﬁmﬂfﬂ (%)

Fanwda . .
200 Hlng 500 Hlag
Diesel 0.03 0.06
B20 0.03 0.06
B50 0.08 0.19
B100 0.55 1.1

A151971 B HANTTIATISIHNTILAT BN IAREY Durability 2894AE BN esida sl 200

v ¥
Uz ANHINRADINAS

qmﬂmfl’?ngﬁﬁ'mﬂém

Diesel B20 B50 B100
ATHNTA(CST) 117.8 121.5 122.6 125.7
AN (kg/m") 874.6 876.1 879.6 882.5
pH (gKOH/g) 9.9 95 105 9.5
Fe (ppm) 21.96 19.97 20.49 18.97
Pb (ppm) 158 132 139 119
Cr (ppm) 0.83 0.69 0.72 0.62
Cu (ppm) 2.32 1.91 2.01 1.72
Al (ppm) 2.89 2.41 253 217
Si (ppm) 7.36 6.13 6.45 5.52
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2.1) Aannila (ASTM D 445-04)
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