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     ABSTRACT 

         

                      Among the three stated formulae, the second alternative is applied to this research.  

Since it is believed that used vegetable oil is a kind of waste that is difficult to eliminate.  

Moreover, it is harmful to reuse are.  To conduct the research, the proportions of the mixture of 

used vegetable oil and diesel oil are respectively 20%, 50% and 70% by volume.  This mixture is 

then used in the KUBOTA ET80 engine with combustion chamber of Indirect Injection.  The 

volume of combustion is 465 CC. with the highest power of 8 hp.  The engine test focuses on the 

results of its performance, disintegration, and pollution emitted from the tested engine in the 

experimental circumstance that is only 70% of its full operation with the round speed of 2,200 

rpm.  Furthermore, the performance, disintegration, and pollutants from exhaust fume of the 

engines run by various types of fuel are tested when reaching their run-in phase of 50 hours and 

their operation period of 100 hours.  Then four areas of results relevant to the performance are 

analyzed, namely: the proportion of fuel consumption, thermal efficiency, the temperature of 

lubricant, exhaust fume temperature and amount of black smoke. It is found that the pollutants 

from the exhaust fume are carbon monoxide (CO) , Sulfur-dioxide (S02) , Nitrogen-oxide (NOx) 

and Hydro-carbon (HC).  Regarding the disintegration of the engines, it can be analyzed by 

means of the following methods: direct weigh of parts of the engine and measurement of the ring 

gap. 

        The results from the research indicate that the oil mixture of  W20% (the proportion 

of 20% of used oil and 80% of diesel fuel) tends to be more efficient to a small diesel engine.  

This is due to such quality of the mixture as its value of gravity, ashes, and the amount of waste 

reaches the standard of diesel fuel.  Moreover, the heating value of the fuel is 4% of difference 

from diesel oil that is the proportion of specific fuel consumption is 4.7% higher than of the diesel 
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engine.  Regarding the pollution, the value of carbon-monoxide (CO) is 4.7 times of the diesel 

engine.  In addition, there is 1.5% of hydrocarbon higher than diesel since the value of its 

stickiness is higher.  Therefore, it emits higher pollution.  Focusing on disintegration, the direct 

weigh of parts of the engine and measurement of the ring gap indicate that there is more 

disintegration than of the diesel engine. This is because its quality does not meet the standard and 

it contaminates with waste.   

                     It can be concluded that the proportion of the mixture of used vegetable oil and 

diesel oil of  W50% (50% of used oil and 50% of diesel oil), and W70% (70% of used oil and 

30% of diesel oil) is not able to use in the small diesel engine.  Since the quality of both mixtures 

does not meet the standard of diesel fuel that can cause incomplete combustion and leads to high 

pollution and disintegration of the engine parts. 
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