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Abstract

This research is a study of thermal and combustion characteristics of diesel nanoemulsion by applying
emulsion and nano technology. Fuels used for testing in this research are diesel, diesel emulsion, diesel
nano ZnO and diesel nanoemulsion. The water contents in diesel emulsion are 5%, 10%, 15% and
20% by volume and the concentrations of ZnO nano particle in diesel nano ZnO are 0.1 ppm, 0.2 ppm,
0.5 ppm and 1 ppm. For diesel nanoemulsion fuel, the water concentration in diesel emulsion is 5%
by volume and the concentration of ZnO nano particle is 0.2 ppm. This research consists of mainly
three parts. The first part is a study of stability of diesel emulsion and the second part is a study of
fuel properties such as calorific value, kinematic viscosity, density, flash point and fire point. The final
part is an investigation on effects of fuel on engine performance and flue gas composition. The engine
is an electric generator which is a single cylinder four stroke direct injection diesel engine. Generator
of ETQ type DG6LN has maximum power output of 5 kW. The halogen lights are used as simulate
loads of the generator. Break specific fuel consumption (bsfc), fuel conversion efficiency (77, ), percentage
saving of fuel and flue gas compositions (CO, CO,, NO,, and HC) are determined. The experimental
results show that the highest stability time of diesel emulsion is 10 days with 5% by volume of water
and 2% by volume of surfactant (Hydrophilic-Lipophilic Balance; HLB = 5.370) which are blended
together in emulsion process. However, the water content in diesel emulsion changes the properties
fuel. As the percentage of water in diesel emulsion increases, the density, viscosity, flash point and
fire point increase but calorific value decreases. Moreover, by increasing concentration of ZnO nano

particle in diesel, density, viscosity and calorific value do not change but flash point and fire point
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increase. The investigation results on effects of fuel on engine performance show that fuel conversion
efficiency (7, ) is increased by adding suitable water and ZnO nano particle. The 77 of diesel nanoemulsion
is highest as compared with other fuels at 1.5 kW. The lowest bsfc is 486.58 g/kWh and the highest
1, is16.21 % for diesel nanoemulsion. In addition, percentage saving of fuel is 4.24 % higher than
diesel. For flue gas compositions, the water and ZnO nano particle as additive in diesel nanoemulsion
fuel help to decrease NO,_ emission and exhaust gas temperature but it also affects to increase CO
and HC emission. Nevertheless, diesel nanoemulsion is a new alternative fuel which might be used

in normal engine without modification.





