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Abstract:

Although waste animal fats such as chicken fat are promising alternative energy sources,
biodiesels produced from these types of feedstocks hardly satisfies the EN14214 biodiesel
standards. In this study, biomixtures were prepared by blending cottonseed biodiesel and chicken
rendering fat biodiesel which were produced via transesterification method. First, fuel properties of
the neat biodiesels and novel biomixtures were measured and compared to European biodiesel
standards and diesel. Then, the engine performance, combustion characteristics and exhaust
emissions of these novel biomixture fuels were measured in a three-cylinder indirect injection
diesel engine under various engine loads and at constant speed of 1500 rpm. The fuel
characterisation showed that biomixtures met the European standards. The Brake Specific Energy
Consumption and Brake Thermal Efficiency of all biomixtures were comparable with neat
biodiesels and diesel at the full engine load. The combustion results revealed that the maximum
in-cylinder pressure and energy release values of the CO50CH50 were 4.2% and 4.4% higher than
the diesel at full engine load because of optimised fuel properties of biomixture such as molecular
structure, viscosity, cetane number and iodine value. CO50CH50 had 2.9% reduced CO and
comparable CO emission compared to diesel, which were also 5.6% and 13% lower than
cottonseed biodiesel respectively. However, NO emission of CO50CH50 was found 3.8% and 5.8%
higher than diesel and cottonseed biodiesel. To conclude, this research showed that
biodiesel/biodiesel blending is a promising approach to meet the EN14214 standards and reduce
exhaust emissions. However, this study also reveals that the biodiesel/biodiesel mixtures does not
help with biodiesel NOx penalty.
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