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Abstract   

Diesel engines surpass gasoline engines in the transportation and power generation sectors due 

to their superior fuel economy, reliability and dependability. Today, diesel power is inextricably 

linked to the global economy. People's movement, shipment, and territorial accessibility are all 

important aspects of this interaction. However, these diesel engines are significant contributors 

to environmental degradation. In addition to environmental challenges, the issue of fossil fuel 

reserves, which are estimated to last only four decades, is a major concern. As a result, these 

two critical issues have sparked research interest among researchers all over the world in order 

to find a solution. Several studies have been conducted in order to achieve low emission levels 

while using less energy in existing diesel engines. These studies are based on pre-formation 

and/or post formation emission control measures such as biodiesel, water-in-diesel (WDE) fuel, 

particulate filters, catalytic converters etc. out of these techniques, the introduction of WDE has 

triggered a lot of interest because it promotes better efficiency with low NOx emissions without 

any additional costs or engine modifications. The challenges with introducing WDE emulsion 

fuel into existing diesel engines are maintaining the emulsion fuel quality. In addition, the 

prolonged ignition delay of WDE fuel leads to greater premixed combustion rate, high heat 

release rate, and high peak pressure, resulting in rough engine operation and slightly increased 

HC and CO emissions.  

In this work, the performance of an engine together with its effect on environment are tested 

when engine powered by both pure diesel and emulsified fuel with various quantities of water 

content in the diesel fuel. The physical properties of stable water-diesel emulsions such as 

density, viscosity and pour point are being observed. The aim of this work is to study and 

analyze the performance characteristics (like BTE, BSFC, EGT etc.), combustion 

characteristics (cylinder pressure, combustion noise, NHR rate, MGT etc.) emission 

characteristics (CO, CO2, O2, HC, NOx and Smoke Density) and vibration analysis of VCR 

(with compression ratio 17.5, 18, 19 & 20) diesel engine fuelled with WDE fuel having different 



concentration of water (0, 5, 10 & 15%) and further to conclude the best suited blending ratio 

under varying load conditions (0%, 25%, 50%, 75%, 100% & 125%) at constant 1500 RPM.  

Conclusion can be briefly summarized as high CR20 and CR19 are suitable for 15 % WDE 

with more BTHE, less BSFC and less NOx emissions. Conversely, low CR 17.5 and CR18 are 

suitable with diesel and 5% WDE with more combustion pressure, less ignition delay and 

combustion duration. Hence, practical approach of 15% replacement of diesel with water in 

view of significant trade-off among engine characteristics with high CR20 can be achieved.   

This Ph.D. thesis would be useful for automobile industry particularly in a diesel engine 

powered vehicles. WDE could be used as an alternative fuel for low emissions and high brake 

thermal efficiency.  
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