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Abstract:

This study evaluates four types of biodiesel (methyl esters
from waste cooking oil, palm oil, jatropha oil, and castor
oil) used in a single-cylinder, four-stroke, direct-injection
diesel engine at 20% biodiesel levels (B20) and 100%
levels (B100), and compares their performance to
petroleum diesel. Tests were conducted at 1500 rpm and
four levels of load. The tests evaluated brake thermal
efficiency, exhaust gas temperatures, and exhaust gas
emissions of carbon monoxide, hydrocarbons, nitrogen
oxides, and smoke. Viscosity of the exhaust and all test
fuels were measured. B20 blends of the four biodiesels
evaluated maintained thermal efficiency within 1.3
percentage points of petroleum diesel with reduced
emissions of carbon monoxide and smoke. Nitrogen oxide
emissions increased, by an average of 1.3%, above the
values for the other emissions evaluated. When
comparing the emissions and performance of the biodiesel
evaluates, palm biodiesel gave the best results. Waste
cooking oil biodiesel gave the second best results. Results
for castor biodiesel gave the worst results of the four due
to the high viscosity of the feedstock. An artificial neural
network was created to predict thermal efficiency and
emissions of biofuels. The model predicted emissions and
thermal efficiency with a coefficient of determination of
0.97 or higher.

Keywords: Biodiesel, Diesel engine, Thermal
performance, Emissions, Waste cooking oil, Palm oil,
Jatropha, Artificial neural networks.
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