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Modification of Small Cl Engine for using with Blended Palm Oils
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Abstract
Proper formulations of blended vegetable oils for using in
conventional diesel engines are of main interests. However it is

difficult to obtain the highest engine performance when using

blended vegetable oils because those engines were not designed
for vegetable oils. In this study, modifications of an injector of DI
engine were made to be suitable for the use of blended vegetable
oils. The palm oils were blended with diesel oil by the amount of
10%, 20%, 30%, 60% and 80% by volume. A conventional injector
nozzle with 4 holes, modified to have 3 holes and 2 holes, was
tested in a small CI engine. The effects of fuel spray based on
the numbers of the holes on the injector nozzle and various mixing
ratios of blended fuel on engine performances and emissions
were investigated. The performances and emissions were
investigated. The performance of the CI engine was at with a

minimum emission using modified 3 holes injector nozzle.
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EDI 120

Combustion chamber
No. of cylinders

Valve arrangement

No. of strokes per cycle
Cooling system
Compression ratio

Bore x Stroke

Stroke volume

Injection nozzle
Injection timing

Nozzle opening pressure

Direct injection

1

OHV

4
Water-cooled
18.1:1

94 x 90 mm
120 cc
4-Hole nozzle
21 °BTDC
210 bar

X ey | [
Fuel tank

Dynamometer

Fuel consumption

rate

Smoke meter
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ltems Diesel Percent palm Oil

Oil 10% 20% 30%
Heating Value (MJ/kg) 45.32 44.5 43.48 43.15
API Gravity (@15.5 C) 34.7 33.9 324 31.6
Kinematic Viscosity 5.48 5.77 5.87 7.5
(cSt @ 40 C)
Specific Gravity 0.843 0.858 0.864 0.869
(@ 15.6 C)
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Engine speed (without load) 2400, 2200, 2000, 1800,
1600 and 1400 RPM
2000, 1900, 1800, 1700,
1600 and 1500 RPM

6.6 KW

2-Hole, 3-Hole and 4-Hole

Engine speed (with load)

Power constant

Injection nozzle

nozzle

Nozzle diameter 0.2 mm

Diesel Fuel 100%

Palm oil blended 10%, 20%, 30%, 60%
And 80%

Injection timing 21° BTDC
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