Use of animal fat – water / alcohol emulsions as fuel in a diesel engine. 

Effect of “micro-explosion”
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Emissions of a compression ignition engine using neat animal fat and its emulsions with different fractions of water and alcohol as fuel are evaluated. Base data is generated with diesel and neat animal fat as fuels. Subsequently, animal fat is modified into different emulsions using water and alcohol (methanol and ethanol). Results show slightly inferior performance with neat fat as compared to neat diesel operation. The performance is improved with the animal fat emulsions. NOx emission is quite high with neat diesel. Neat animal fat shows lower NOx levels than neat diesel. NOx emission is further reduced with all animal fat emulsions due to high latent heat of water in the emulsions. The reduction in NOx emission is around 70 % with the emulsions as compared to neat animal fat. Smoke is reduced drastically with all the emulsions as compared to neat animal fat and diesel. This reduction is more than 80 % as compared to diesel. This reduction is du to the “micro- explosion” phenomenon. The heat release is deduced from the in-cylinder pressure measurements. Its analysis shows that the combustion of any emulsion presents always an important increase in the combustion velocity. This enlightens the micro-explosion occurrence.







