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Abstract
Nowadays, vegetable oil is popular to use as an alternative fuel in engines, esp[fiall];r%l?grr?c%lgral
and transport sectors. This might be due to the continual increases of diesel fuel price and the
reduction of expense with using vegetable oil. Moreover it is believed that vegetabic oil can help
reduce pollutants in exhaust gases. However there are still some difficulties concerning using
vegetable oil in diesel engines. To promote and utilize vegetable oil in efficient manners, the
research work concentrated in detail study of combustion characteristics using diesel/vegetable oil
blend was initiated. The objective of the work was to study the rate of heat release of each
combustion phase. Test procedure was applied as the SAE J1349 standard. A single cylinder, diesel
engine was selected and all test runs were set at steady state of 2,000 rpm. Five fuel blends were
deliberately chosen, i.e. commercial diesel fuel, blends of crude palm oil in diesel fuel for the ratios

of 5, 10, and 15 percent and palm olein. The rate of heat release is able to analyze and determine

using cylinder pressure history as the input data:

The results show that with increasing the amount of palm oil in the fuel blend peak cylinder
pressure is increased by 2.6 - 5.6 percent and IMEP is increased by 0.6 - 3.4 percent. When the palm
olein is used, peak cylinder pressure is increased by 8.2 percent and IMEP is increased by 1.4
percent. It is expected that increasing the amount of palm oil raises density of the fuel blend then it

causes the injection needle to open early and injection timing is shifted by 0.5 - 0.7 degree of crank

angle comparing to using of diesel fuel.
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Results of the rate of heat release show that ignition delay periods of the fuel blends are decreased
0.1-0.2 degrees of crank angle dependent on the amount of palm oil added. Premixed combustion
phases are decreased by 0.3 - 0.9 degrees. However the amount of heat release in the premixed
combustion phase is increased by 3.6 - 7.4 percent. Mixing controlled combustion phases are
increased by 0.3 - 1.4 degrees, but the amount of heat release in the mixing controlled combustion
phases is decreased by 1.0 - 4.9 percent. The amount of total heat release with the fuel blends is

relatively decreased by 0.8 - 2.7 percent dependent upon the amount of palm oil added.

For the palm olein, results of rate of heat release show that the ignition delay period is decreased by
1.3 degrees of crank angle comparing to disse! fucl. Premixed combustion phasc is decreased by 1.4
degrees but the amount of heat release in premixed combustion phase is increased by 14 percent.
Mixing controlled combustion phase is increased by 4.2 degrees but the amount of heat release in

the mixing controlled combustion phase is decreased by 7.6 percent. The amount of total heat

release is decreased by 4.1 percent.

For the fuel blends, the concentration of oxides of nitrogen are increased by 5 - 8 percent dependent
upon amount of palm oil added. The black smoke is decreased by 1 - 21 percent. It is believed that

changes of the amount of heat release in premixed and mixing controlled combustion phases are the

key factors affecting NOx and smoke emissions.

Furthermore, test results also reveal that the engine powers are relatively increased by -2 - 6 percént
and the break specific fuel consumption is increased by 9.7-22.5 percent. It is shown that the

minimum BSFC’s of 305, 309, and 312 g/(kW-h) are achieved at equivalence ratio of 0.8 when the

fuel blends are used.





