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ABSTRACT 

In the last three decades the world has been confronting an energy crisis caused by the 

decreased of fossil resources, and increased of environmental problems. This situation 

resulted in a search for an alternative fuel. Non-edible vegetable oils are promising 

sources for producing liquid fuels. Tung (Aleurites fordii) is a potential feedstock for 

biodiesel, current underutilized in the North Eastern states of India. 

The primary objective of present study is to investigate the potential of Tung fruit 

collection to biodiesel production and utilization in the compression ignition engine. 

The silent features of present study includes: 1) Tung fruit collection, decortications, 

oil extraction and fuel characterization. 2) Preparation of biodiesel from Tung oil. 3) 

Comparative study of basic fuel properties of Tung biodiesel and its blends with 

diesel fuel. 4) Experimentally evaluate the potential of using Tung biodiesel and 

biodiesel-diesel blend in compression ignition engines. 5) To study the engine 

performance, exhaust emissions at various fuel injection opening pressures and fuel 

injection timings operated with Tung biodiesel and diesel fuel. 6) To study the 

combustion characteristic on multi-cylinder diesel engine using Tung biodiesel 

blends.  7) To study the life cycle assessment (LCA) of biodiesel produced from Tung 

oil.  

In the present experimental investigation, Tung (Aleurites fordii) biodiesel was 

prepared using based catalyst transesterification to optimize the process condition for 

transesterification. The Tung biodiesel yield was of 94-96%.  The Tung biodiesel was 

characterized as per ASTM standard for testing in the engine. Various Tung biodiesel 

blends were selected and prepared for engine testing. Experimental set up was 

developed to carry out engine performance, exhaust emission and combustion 
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characteristics of Tung biodiesel and its blends. The impacts of the Tung biodiesel 

and its blends on engine performance exhaust emissions, and combustion 

characteristics were determined and compared with diesel fuel.  On the basis of the 

results obtained during comprehensive engine testing, Tung biodiesel blend up to 15% 

by volume gave better performance in respect to brake power; thermal efficiency and 

engine exhaust emissions both in stationary and automotive sector.  However NOx 

emissions were found to be higher in case of Tung biodiesel-diesel blends as 

compared to the diesel fuel. The higher the concentrations of biodiesel blend, the 

higher was the reductions in exhaust smoke levels. The engine performance and 

exhaust emissions improved on Tung biodiesel and biodiesel-diesel fuel blend at 

higher injector opening pressures and advanced injection timing.  Engine combustion 

and heat release analysis of Tung biodiesel blends show increased in peak pressure 

and heat release rate (HRR). The outcome of the present investigation demonstrates 

that biodiesel blend up to 15%, derived from non-edible feedstock such as Tung oil 

(Aleurutre fordii) can be used satisfactorily in a compression ignition engine without 

any major modifications to engine hardware. The life cycle assessment (LCA) of 

Tung biodiesel was carried out keeping in view actual Indian conditions in field. The 

present work resulted in giving a good insight into the life cycle analysis (LCA) of 

Tung biodiesel. Energy consumed in Tung fruit collection to processing for producing 

biodiesel was investigated. The life cycle assessment of biodiesel is estimated on the 

basis of energy consumption from ‘cradle to grave’ and final energy deliverance 

through the utilization of biodiesel in compression ignition engines. Life cycle 

analysis reveals the Tung oil based biodiesel as a potential feedstock for biodiesel 

production. 
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