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Abstract

The aim of this studies were investigated the compression ignition engine combustion
characteristic and emission using the stable ethanol blends without additive. The 5% ethanol blends with
95% diesel (DE95) and 95% biodiesel (Rapeseed Methyl Ester- RME) (BE95) are use as the main fuel

for 773 CC unmodified single cylinder diesel engine. The main parameters are exhaust gas recirculation-
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EGR and engine load which are affect on heat released rate, in-cylinder pressure and thermal efficiency.
The main emissions (e.g. nitrogen oxide - NOx, Soot, hydrocarbon - HC and particulate matter - PM) are
also monitor. The ethanol fuel blends are enhanced and improved the combustion efficiency of diesel
engine. In addition, the combustion characteristics of stable ethanol blend fuels have significant effect on
the HC and Soot reduction. However the higher NOx emission of ethanol fuel blends can be reduced by
using exhaust gas aftertreatment and emission control technologies. In additions, the exhaust emissions
for ethanol blends dependent on the engine operating conditions (i.e. use of EGR, engine load).

Therefore the engine optimisation and aftertreatment system would be required to improve the emissions

(e.g. NOx, HC, Soot) to met the environmental regulation in a near future.

Keywords: Diesel-Ethanol blend, Biodiesel-Ethanol blend, Emission, Diesel combustion
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Engine specification Data
Model Lister Petter-TR1
Number of cylinders 1
Bore/stroke 98.4 mm/101.6 mm

Connecting rod length 165 mm

Displacement volume 773 cm3
Compression ratio 15.5:1

Related power (kW) 8.6@ 2500 rpm

Peak torque (Nm) 39.2@ 1800 rpm
Injection system Three holes pump-line-nozzle

Engine piston Bowl-in-piston
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Fuel Analysis Method Diesel Biodiesel Ethanol
Cetane Number ASTM D613 53.9 54.7 <5
Density at 15°C (kg m”) ASTMD4052 8271 8837 792
Viscosity at 40°C (cSt) ASTM D445 2 467 4478 1.13

Boiling Point (°C) ASTM D86  164-329 219-358 78

LCV (MJ kg”) 427 39 25.2
Sulphur (mgkg") ~ ASTMD2622 46 5 0
AROMATICS (% wt) 24.4 ~0 0

C (% wt) 86.5 77.2 5217

H (% wt) 13.5 12 13.04

0 (% wt) 0 10.8 34.79
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