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Abstract  

A total of six samples of carbon multiwall nanotube and alumina nanoparticle biodiesel-diesel blends 

were prepared. Combustion, performance, and emission characteristics were measured on a single-

cylinder DI diesel engine at various load and the results were compared with the diesel fuel and JBD20 

blend. Combustion analysis has been tested for various parameters, viz. ignition delay, peak pressure, 

net heat release rate, mass fraction burned, rate of pressure rise and mean gas temperature in relation 

to crank angle for single-cylinder DI Diesel engine. Also, the performance and emission analysis have 

been examined for various engine parameters. Droplet combustion and ignition analysis parameters 

like ignition delay time and activation energy are evaluated at elevated temperature in the electric 

furnace at atmospheric pressure. Compared to the D-100, the JBD20AL50C50 had a reduced peak 

pressure, net heat release rate and mass fraction burned of 1.07%, 10.24%, and 5.38%, respectively. 

At full load, a minimum ignition delay of 15.210CA before TDC was observed for the same fuel blend. 

The ignition delay decreased by 6.02% at a temperature of 7000C and the activation energy increased 

by 0.53% for the JBD20AL50C50 blend in comparison with D-100 in the furnace, at atmospheric 

pressure. For the full load condition, brake thermal efficiency is increased for the JBD20AL50C50 

blend by 7.37% and 0.67% in comparison to the JBD20 and D100 blends, respectively. For JBD20 to 

JBD20AL50C50, the most significant reduction in NOx was observed, which was reduced from 651 

ppm to 479 ppm, respectively. Results infer that JBD20AL50C50 has the highest brake thermal 

efficiency and the lowest emission parameters like CO, HC, and NOx among all the test fuel blends. 

This PhD thesis will help to reduce environmental pollution and enhance the use of alternative energy 

sources. 
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