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Abstract : Biodiesel fuel is already remarkable alternative fuel in many countries. So, many studies are performed on
the environmental or economic effects as well as the characteristics of diesel engine fueled biodiesel in combustion and
emission. In this study, an CRDI diesel engine used to commercial vehicle was fueled with diesel fuel and 20%
biodiesel blended fuel (BDF 20%) with city mode in excess of 300 hours. Engine dynamometer testing was completed
at regularly scheduled intervals to monitor the engine performance and exhaust emissions. The engine performance and
exhaust emissions were sampled at 1 hour interval for analysis. To check the engine parts (valve and injector), the
engine was inspected after test. It was concluded that there were no unusual deteriorations of the engine, or any unusual
changes in engine power and exhaust emissions in spite of operation of 300 hours with BDF 20%.
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Table 1 Specification of test engine

Item Specification
Engine model D20DT
Number of cylinder 4
Bore x Stroke (mm) 86.2 x 85.6
Effect. displacement (cm’) 1,998
Max power (kW/rpm) 108/4,000

Injection type Common rail direct injection

Injection pressure (bar) 1600

Table 2 Properties of test fuel

Diesel fuel BDF
Calorific value [MJ/kg] 43.96 39.17
Cetane number 51.4 57.9
Sulfur (wt%) 0.05
Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (Wt%) 0 11.03
manometer
5 ‘ Computer
Intake
' manifold =
Air flow meter O O O O
Test engine Dynamometer
Exhaust Controller
Fuel tank manifold

|
Fuel flow hExhaust gas Smoke
———— meter analyzer tester

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 3 Engine power versus engine speeds and loads
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Fig. 5 Smoke versus engine speeds and loads
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Table 3 Properties of engine oil
Item Unit New oil 50hrs 100hrs 150hrs 200hrs 250hrs 300hrs
Density@15°C g/mé 0.8587 0.8697 0.8703 0.871 .08711 0.8717 0.8723
Flash point °C 228 226 226 226 226 226 226
Viscosity index - 157 149 149 147 152 150 149
Evaporative loss wt% -
TAN mgKOH/g 2.88 2.58 2.63 2.80 2.71 2.72 2.87
TBN mgKOH/g 9.34 8.95 8.7 9.16 9.12 8.89 8.88
-4% -6% -2% -2% -5% -5%
Kinematic@40°C mm?/s 97.4 83.43 81.27 79.13 86.19 82.95 81.38
-14% -17% -19% -12% -15% -16%
Viscosity@100°C mm?/s 14.67 12.62 12.38 12.03 13.09 12.60 12.36
-14% -16% -18% -11% -14% -16%
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