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Abstract :

An experimental investigation was conducted to analyze the effects of EGR ratio on the combustion,

exhaust emissions characteristics and size distributions of particulate matter in a single cylinder diesel engine with
common-rail injection system fueled with biodiesel derived from soybean. In order to analyze the combustion, exhaust
emissions and measurement of size distributions of particulate matter were carried out under various EGR ratio which
was varied from 20~60% and the results were compared to those of results without EGR.

The experimental results show that ignition delay was extended and maximum value of rate of heat release (ROHR)
was decreased according to increasing of EGR ratio. In addition, oxidies of nitrogen (NOy) emissions were reduced but
soot emissions were increased under increasing of EGR ratio. However, under higher EGR ratio region, soot was
slightly decreased. And then the particulate size distribution shows that high exhaust gas temperature restrain the
formation of soluble organic fraction (SOF) which were beyond the accumulation mode (100~300nm) and lead to

increase of nuclei mode particles.
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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

Open BTDC 8°

Close ABDC 52°

Open BBDC 8°

Close ATDC 38°

Bosch common-rail

Intake valve

Exhaust valve

Fuel injection system

Number of injection hole 6
Nozzle hole diameter (mm) 0.128
Spray angle (°) 156
Common rail Timing pulse

Pressure controller generator
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L DB

Exhaust gas

Common rail

Injector driver

analyzer Smoke H 0 []
(NO,, HC, |<|:0) meter H o
]

i Da

=@ B
= Charge
== | amplifier
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Encoder

SMPS DC dynamometer Test engine

Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Specifications of biodiesel fuel

Fuel property Biodiesel

Specific gravity, @15°C 0.884
Density, kg/m3 @15°C 884
Kinematic viscosity, mm’/s @40°C 4.02
Cloud point, °C -1
Pour point, °C -2
Carbon, wt% 77
Hydrogen, wt% 12
Oxygen, wt% 11
Sulfur, ppm 2
Cetane number 57-58
Lower heating value, MJ/kg 375
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Table 3 Experimental conditions

Item Experimental condition
Engine speed (rpm) 1200
Coolant temperature (°C) 70
Oil temperature (°C) 70
Intake air pressure Naturally aspirated
Injection pressure (MPa) 120
Start of energizing ("BTDC) 0,3,6,9,12, 15,20, 25,30
EGR ratio (%) 0, 20, 40, 60
Mass of fuel injection (mg) 8.43mg (9=0.4)
Test fuel Biodiesel
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Fig. 2 Combustion characteristics according to EGR ratio
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Fig. 3 Effect of EGR ratio on NOy emission characteristics
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