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Universidade Federal do Ceara, Brazil

Environmental benefits and significant economical impact on global oil requirements could be obtained through gradual 
worldwide replacement of mineral diesel by biodiesel. For this reason, studies on biodiesel performance and emissions 

from diesel engines have been receiving increasing interest. However, most of the current research effort has been concentrated 
on methyl esters with low viscosities usually obtained from refined vegetable oils such as soya, canola, palm, sunflower and 
linseed. The operational impacts of biodiesel produced from other alternative raw materials such as beef tallow or castor 
oil have not been thoroughly evaluated, probably due to their high viscosity values that impose important modifications to 
spray breakup, evaporation and combustion processes within the diesel engines. This study aims to contribute in further 
understanding the effects of using beef tallow or castor oil biodiesels in diesel engines combustion. Additionaly, the effects 
of the high viscosity of these biofuels were addressed in attempting to evaluate its importance on combustion and pollutant 
emissions. Thus steady state experiments were performed in a turbocharged DI diesel engine coupled to an automated test 
bed equipped with an alternate current dynamometer and pollutant emissions analysers. Blends with bio/mineral oil ratios 
between 5 and 20% volumes were evaluated. The engine tests where carried out in three load conditions corresponding to 33, 
66 and 100% of the maximum value reported for the engine brake mean effective pressure (BMEP). Furthermore, a detailed 
study on the response in exhaust gas recirculation and injection timing was also performed for each biodiesel sample.
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