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Abstract

The purpose of this research is to analyze the factors influencing the ignition
characteristics of ethanol in a spark-assisted diesel engine, and to achieve stable
combustion over a wide operating range.

The experiment was performed with a swirl chamber diesel engine with a multi
-spark ignitor. Spark assisted diesel engines usually display misfiring or knocking
problems. The results of the investigations showed that a 0.5 mm plug gap was the
optimum to prevent flash-over and misfiring. The best injection and spark timings
were obtained where the smallest rate of pressure rise was obtained with the shortest
spark duration. A stable ignition is achieved when the flammable mixture is brought
to the vicinity of the spark plug before much a major portion of the injected fuel has
evaporated. To accomplish this, the position of the spark plug relative to the injection
nozzle and the velocity of the gas flow at the plug gap are the most important factors.
On the other hand, smoke was perfectly removed, NOx concentration was decreased,
and hydrocarbons and acetoaldehyde were on the same level as in the conventional
operation with diesel oil, while thermal efficiency and engine noise deteriorated slightly.

This shows that neat alcohol fuels can be used smoothly with low emission in
spark—assisted diesel engines.
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