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NITI KLINKAEW : EFFECT OF CRUDE CASTOR OIL ON WEAR OF
ENGINES FUELED WITH DIESEL - ETHANOL BLEND. THESIS ADVISOR :

EKARONG SUKIJIT, Ph.D., 214 PP.

CRUDE CASTOR OIL/WEAR/DIESEL ENGINE

Ethanol has been used as an alternative fuel in order to solve the global oil
pricing crisis which has a strong impact in Thailand. However, the use of ethanol as
fuel can also have negative effects on engines. For instance, ethanol is highly corrosive
and possesses low fuel lubricity. Therefore, these issues can potentially affect the
damage on engine components of fuel injection system. The objective of this research
is to improve the lost properties of diesel-ethanol blend by using crude castor oil and
can be used the ternary fuel blend in diesel engines without any engine modification.
Crude castor oil which possesses some better fuel properties with respect to ethanol can
participate in the improvement of fuel properties of diesel-ethanol blend. Furthermore,
crude castor oil without transesterification can reduce the complexity and cost of fuel
production process. According to the results, the optimum percentage of crude castor
oil and ethanol to be blended with diesel fuel can be obtained by considering basic
physical and chemical fuel properties and fuel lubricity. It was found that the addition
of 10% by volume of crude castor oil to diesel-ethanol blend which the percentage of
ethanol was fixed at 10% was the optimum blend because this blend showed best fuel
lubricity and its other main fuel properties were under the limitation of diesel fuel
specification. Consequently, this ternary fuel blend of diesel fuel blended with 10%
crude castor oil and 10% ethanol (D80E10C10) was selected to use in a diesel engine

with variable compression ratio to investigate engine performances, combustion



characteristics and exhaust emissions. Furthermore, the long-term use of DSOE10C10
was tested on a single-cylinder air-cooled diesel engine to evaluate wear of engine
components.

The variable compression ratio engine was operated at constant engine speed
of 1,500 rpm, engine loads of 25%, 50% and 75% of maximum engine torque and
compression ratio of 16, 17 and 18. The results showed that the increase in compression
ratio improved the engine performances when both diesel fuel and DS8OE10C10 were
tested. In addition, the longer ignition delay of DS8OEIOC10 was enhanced as the
compression ratio increased. In terms of exhaust emissions, the results revealed that
carbon monoxide (CO) and unburned hydrocarbons (HC) of DSOE10C10 were higher
than those of diesel fuel while oxides of nitrogen (NOx) and smoke of DSOE10C10
were lower than diesel fuel.

The long-term use of DSOE10C10 was tested on the single-cylinder air cooled
diesel engine coupled with water pump operated at water flow rate of 557 1/min, head
of 10 m (14.2 psi) and engine speed of 3,000 rpm. The results showed that concentration
of ferrous wear metals present in lubricating oil and weight loss of the measured engine

components were higher when the engine was operated with DSOE10C10.
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