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Effect of Biodiesel on a Common Rail Compression Ignition Engine’s Particle
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Abstract

Common-rail compression ignition engines have high thermal efficiency because of high compression ratio. In
the other hand, its exhaust also has a high concentration of particulate matters (PMs). Particulate matter from
compression ignition engines can be reduced by blending biodiesel into diesel. This research describes thermal efficiency
of the compression ignition engine from each mixed fuel and the morphology of particulate matter using a scanning
electron microscopy and transmission electron microscopy. The result shows that efficiency of diesel and biodiesel
engine are not much different but the smoke intensity can be reduced by blending biodiesel clearly. The agglomerated
particles sizes of B7, B20 and B100 are approximately 540, 500 and 270 nm respectively. Primary particle sizes are 24,
19 and 17 nm respectively. The agglomerated particles and the primary particle sizes of biodiesel engine’s PM is smaller
than that of conventional diesel clearly. The average length of graphene of B7, B20 and B100 are 1.36, 1.21 and 1.27

nm respectively.

Keywords: Common-rail compression ignition engines, biodiesel, soot and diesel particulate matter.
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Engine Model 4)J1-TC
Engine Type Diesel, Four
Cycle
Cylinder Layout - Inline-Four
Number of Cylinders Cylinders
Fuel Injection Order 1-3-4-2
Bore x Stroke (mm) 95.4 x 104.9
Compression Ratio 18.3
Combustion Chamber Direct Injection
Type
Engine Idle Speed (RPM) 700 25
Maximum Engine Speed 4400 50
(RPM)
Fuel System Diesel common
Rail System

AN 2-2 ATEIUNAFDULATDIIUA

Speed Load (Nm)

(rpm) 10% 20% 30% 40%

1000 26 52 78 104
1500 28 56 84 112
2000 28 56 84 112
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Properties diesel Biodiesel
Chemical formula CiaHyg CiaoH9604 g
Carbon (% mass) 85.1 74.5
Hydrogen (% mass) 14.0 12.5
Oxygen (% mass) 0.9 13.0
Auto ignition temp 288 294
(°0)
Calorific value (kJ/kg) 46,180 39,525
Viscosity @40°C 3.0 4.5
(mm?/s)
Density @25°C 844.8 875.3
(kg/m?)
Stoichiometric air 14.7 123
fuel ratio
Distillation (°C)
T10 214.3 336.2
T30 250.3 339.7
T50 281.5 341.4
T70 312.5 345.4
T90 3523 351.2
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