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[Table 1] Engine specifications

Engine type In-line 4cylinder
Maximum power 82kW / 4000rpm
Maximum torque 260Nm / 2000rpm

Bore x Stroke &mm *x Pmm
Displacement 191cc
Compression ratio 177 0 1
FIE system type Bosch CRDI
Injector 5 Hole (spray angle 150°)

[Fig 1] Schematic diagram of the experimental apparatus
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[Table 2] Properties of test fuels

Palm
Properties Bioethanol | Diesel
biodiesel
Oxygenate content % vol. A7 0 11.2
Density at 15 °C kg/m3 79.4 836.8 877
Flash point °C 12 55 196
Cetane index 8 55.8 57.3
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[Fig 2] PM emissions
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[Fig 3] NOx emissions
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