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ABSTRACT 

Alternative fuels are fetching attention among the researchers due to growing 

environmental concerns all over the globe. One most prominent candidate of 

alternative fuels is hydrogen due to its higher calorific value per unit mass basis, lower 

fuel consumption and clean burning properties. Using hydrogen as an energy source 

has opened up a new direction for its highest calorific value based on its mass basis. 

This research work focuses on the utilization of hydrogen in diesel engine in gaseous 

form along with air at a fixed mass flow rate of 40gm/hr at a fixed injection timing 

and fixed injection pressure while operating the engine at varied loads and different 

compression ratios (16-22) in Variable Compression Ratio Engine set up 240PE. 

Compression ratio 21 is found to be the optimum compression ratio in terms of 

maximum brake thermal efficiency when the engine is run with diesel only. 

Performance parameters and combustion analysis of hydrogen enriched diesel has 

been discussed and it has been observed the brake thermal efficiency decreases and 

BSEC increases when hydrogen enriched diesel fuel is used, but sustainable reduction 

in diesel mass flow rate has been observed as hydrogen takes part in reaction, which is 

desirable.  However, the exhaust gas temperature and cylinder pressure and 

temperature is found to be higher during hydrogen enriched fuel as compared to the 

results obtained when the engine is run with diesel only. For appraisal any source of 

energy in a large scale basis, generates the need of determining its viability. This 

research study will assist the researchers to carry out their researches further on 

hydrogen at various compression ratios and will aid them with an outlook in its 

implementations. 
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