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Abstract : An experimental investigation was conducted to analyze the effects of biodiesel-ethanol and
biodiesel-diese]l blended fuels on the characteristics of combustion and exhaust emissions, and size distributions of
particulate matter in a single cylinder diesel engine. The three types of test fuel were biodiesel and two blended fuels
which were added ethanol and diesel by 20 % volume based fraction into biodiesel, respectively. In this study, the
injection rate, combustion pressure, exhaust emissions and size distributions of particulate matter were measured under
various injection timings and injection pressures.

The experimental results show that biodiesel-ethanol blended fuel has lengthened ignition delay and low combustion
pressure in comparison with those of biodiesel and biodiesel-diesel blended fuel even if all fuels indicated similar trends
of injection rate under equal injection pressures. In addition, the ethanol blended fuel significantly reduced nitrogen
oxidies (NOx) and soot emissions. And then the size distribution of particulate matters shows that blended fuels restrain
the formation of particles which were beyond the range of 150nm comparison with biodiesel fuel.
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Table 1 Specifications of the test engine

Description Specification
Type Single cylinder DI engine
BorexStoke (mm) 75%84.5
Dispacement volume (cc) 3733
Compression ratio 17.8
Valve type DOHC 4
Fuel injection system Bosch common-rail
Number of injection hole 6
Nozzle hole diameter (mm) 0.128
Spray angle (°) 156

Common rail Timing pulse

Pressure controller ganerator

Yy 0
acoaa g

e

Exhaust gas
analyzer
{NO,, HC, CO)

Charge
amplifier

Encoder

!

SMPS DC dynamometer

Test engine

Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental conditions

Item Experimental condition
Engine speed (rpm) 1400
Coolant temperature (°C) 70
Oil temperature (°C) 70

Intake air pressure Naturally aspirated

Injection pressure (MPa) 70, 130

Start of energizing (°BTDC) 0,3,6,9,12,15

Mass of fuel injection (mg) 12

Fuel B100, BDD20, BDE20
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Fig. 2 Comparison of injected fuel mass according to ener-
gizing duration
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Fig. 3 Comparison of injection rate of test fuels according to
injection pressure(mfuel=12mg)
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Fig. 4 Combustion characteristics of test fuels with injection
pressure (1400rpm)
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Fig. 5 Effect of injection timing on the exhaust emissions
characteristics (1400rpm)
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