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Abstract : An experimental study was carried out to investigate the emission characteristics for various alternative
fuels in a 2.0 liter 4-cylinder turbo-charged diesel engine. The conventional diesel fuel, neat GTL (Gas to Liquid),
blends of diesel and biodiesel(BD20), and blends of GTL and biodiesel(G+BD20 and G+BD40) were applied, and their
emission characteristics were compared at various steady-state engine operating conditions. A noticeable reduction of
exhaust emissions compared to conventional diesel fuel, except for NOx emission, was observed for G+BD40, where
there is a maximum 30% averaged reduction for gaseous emissions (THC and CO) and 70% for PM mass
concentrations. When comparing PM size distributions for biodiesel blended fuels, the PM number concentration in
accumulation mode, where the diameter of PM is greater than 50 nm, decreased due to additional oxygen content in the
biodiesel fuel; in nucleation mode, where the diameter of PM is less than 50nm, there was a slight increase or decrease

in the PM number concentration depending on the amount of oxygen available in the combustion chamber.

Key words : Alternative diesel fuel(T] & th 2|1 &), GTL(Gas to Liquid, =] E] &), Biodiesel(®}°] 2.t] ), Gaseous
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Table 1 Specifications of experimental engine

Table 2 Properties of test fuels

Items Specifications

Displacement volume 1996 cc

Bore x stroke 83mm x 92mm

Compression ratio 17.7
Intake system Intercooled VGT
Valve system SOHC 4 valves

Fuel supply system Common rail direct injection
Rated torque 32kg-m/2,000rpm
Rated power 151ps/3,800rpm
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Fig. 1 Schematic diagram of experimental setup
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Parameter Diesel GTL Biodiesel
Density [kg/m*@15°C] 829.4 |777.1 883
Viscosity [mm*/s@40°C] | 2.616 |2.567 4.189
54 76(G+BD20)
Cetane number 55(BD20) 86 70(G+BDA40)
Polyaromatic [wt%] 1.7 <0.1 -
Sulfur [mg/kg] 3 <1 1
CFPP [°C] -28 -20 -3
42.78 42.4(G+BD20)
LHV MI/kgl 41.88D20) | **®% |10 8(G+BD40)
Flash point [°C] 50 89 182
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fuel blends
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