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COMBUSTION CHARACTERISTICS OF A DI DIESEL ENGINE
OPERATED WITH PALM OIL METHYL ESTER

Eiji KINOSHITA, Kazunori HAMASAKI, Hiroki MASUNAGA,
Satoshi MORINAGA, Akio KAMEDA and Takayuki OYAMA

Palm oil is one of effective vegetable oils as alternative diesel fuel because of the high productivity and
low cost. In this study, to utilize palm oil methyl ester (PME) as a diesel fuel, the engine performance and
exhaust emissions for PME are investigated using a DI diesel engine compared with rapeseed oil methyl
ester (RME), soybean oil methyl ester (SME) and gas oil. As the results, PME has shorter ignition delay
compared with RME, SME and gas oil. Brake thermal efficiency with PME is about the same as those
with RME, SME and gas oil. NOx and Smoke emissions from PME simultaneously are lower than those
from gas oil. Therefore, PME can be used as an alternative fuel of petroleum diesel fuels.
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Test fuels PME RME SME Gas Oil
Cetane number 53 51 50 56
Net calorific value MJ/kg 36.85 36.55 36.48 43.12
Density @ 288K kg/m® 879 886 890 832
Viscosity @ 293K mm?/s 7.1 7.7 7.5 47
Pour point C 12.5 —75 —75 —12.5
C wt % 75.6 77.6 772 873
H wt % 12.9 11.9 11.9 12.5
(6] wt % 11.5 10.5 109 0
Sulfur wt % 0.00018 0.0006 0.0004 <0.05
Water wt % 0.04 0.03 0.03 —
Stoichiometric air-fuel ratio 12.60 12.53 12.47 14.2
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Fatty acid C:N Vegetable oil, wt %
Palm Rapeseed | Soybean

Lauric 12:0 0.3 - -
Myristic 14:0 1.1 - -
Palmitic 16:0 441 43 10.5
Palmitoleic 16:1 02 0.1 —
Stearic 18:0 4.5 19 38
Oleic 18:1 40.1 59.7 25.0
Linoleic 18:2 9.1 21.7 522
Linolenic 18:3 0.6 9.4 7.6
Gadoleic 20:1 - L5 03
Behenic 22:0 — 0.4 0.4
Erucic 22:1 — 0.6 —

C: Number of carbon, N: Number of double bonds for carbon

-3 HEABHORBHEBA FILIXTIVHEK

Fatty acid Methyl esters, wt %
methyl ester PME RME SME
Palmitic 1 17:0 441 4.9 10.8
Oleic 19:1 433 58.1 26.4
Linoleic 19:2 92 242 53.3
Linolenic 19:3 1.0 11.0 9.0
Others — 2.4 1.8 0.5
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Fatty acid Boiling point 7/, K Viscosity
methyl ester 0.4 kPa 0.5kPa | @298K, mm*/s
Palmitic 430.2 436.7 6.6

Oleic 449.1 453.6 6.5
Stearic 452.1 456.8 —
Linoleic — 4652 5.7
Linolenic 4552 — —
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Engine DI diesel engine
i 4 k
Engine Type 1 Cylinder, 4 Stroke,

D.1., Water Cooled
110x106 mm

Bore x Stroke

Stroke Volume 1007 cm®
Compression Ratio 16.3

Rated Power 11.77 kW / 2200 rpm
Nozzle Opening Pressure | 19.6 MPa

Injection Nozzle Type Hole (¢ 0.33 mmx4)

18 deg. CABTDC

Injection Timing
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