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Abstract :

An experimental research with 2.0 liter 4-cylinder turbocharged diesel engine was carried out to investigate

the combustion and emission characteristics for various alternative fuels. The conventional diesel fuel, neat GTL,
blends of 80% of GTL and 20% of biodiesel derived from waste cooking oil are utilized without any modification of
engine hardware and ECU data. For GTL and blends of GTL/biodiesel fuel, the ignition delay decreased at the same
operating conditions, and overall combustion duration increased slightly. Also, the peak cylinder pressure increased for
blends of GTL/biodiesel compared to diesel and GTL fuel. THC and CO emissions with blends of GTL/biodiesel
compared to other fuels decreased for the low and middle load conditions. But NOx emission increased due to oxygen
content in biodiesel. The number concentrations of PM are higher for blends of GTL/biodiesel than other test fuels in
the nucleation mode, while it had an opposite tendency in the accumulation mode, which implies more reduction of PM

for blends of GTL/biodiesel on the base of mass concentration.
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Table 1 Specifications of experimental engine

Table 2 Properties of test fuels

Items Specifications Parameter Diesel | GTL | Biodiesel
Displacement volume 1996 cc C 8522 | 84.48 7126
Bore x Stroke 83mm x 92mm Element H 1402 | 1524 | 1195
Compression ratio 177 Density [kg/m3@1S°C] 8294 { 7771 886.4

Intake system Intercooled VGT turbocharger

Viscosity [mm%/s@40°C] 2616 | 2.567 4.189

Valve system SOHC 4 valves Cetane number 54 86 -
Fuel supply system Common rail direct injection Polyaromatic [wt%] 1.7 <0.1 -
Sulfur [mg/ke] 3 <1 2
Cold filter pugging point [°C} | -28 -20 -2

I MEXATIO LHV [MJ/kg] 4278 | 43.63 | 36.85
L o g 278 | 8. ~
Turbo ] e Al Flash point [°C] 50 89 65

Common | [charger {0 ™ cleaner E -
l Fuel Flow = " Laminar E
meter ressure s:x(s;o? S " = flow meter
| om0 — Azl £d =HL, dF A £X, 1,500 rpm 3}

Fig. 1 Schematic diagram of experimental setup
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