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NATTHAPHON TRIRAK : EFFECT OF PORT FUEL INJECTION OF
OXYGENATED FUELS ON PERFORMANCE AND EMISSIONS OF A
COMPRESSION IGNITION ENGINE. THESIS ADVISOR : EKARONG

SUKIJIT, Ph.D., 100 PP.

OXYGENATED FUELS/PORT INJECTION/EMISSIONS/DIESEL ENGINES

This research aimed to study the port fuel injection of oxygenated fuels in the
intake manifold for the compression ignition engine with using diesel fuel as main fuel.
The study focused on comparing the effect of the injection of oxygenated fuels which
consisted of gasohol E85, ethanol, butanol and diethyl ether on engine performance,
combustion characteristic and emissions. The engine test was carried out on 4-cylinder,
4-stroke and direct injection diesel engine at constant speed of 2,500 rpm with varying
engine operating loads. The oxygenated fuel injector was installed at the intake
manifold and the injection timing of 20, 40, 60, 80 and 100 ms was tested. The study
was divided in three parts. Firstly, the effect of gasohol E85 injection was studied.
Secondly, the effect of the injection of ethanol and butanol was investigated to
understand the influence of different type of alcohol fuels. Lastly, the effect of the
injection of butanol and diethyl ether was examined to explain the influence of different
functional group present in oxygenated fuels.

The results of gasohol E85 injection in the intake manifold showed that lower
brake specific fuel consumption (BSFC) was found with injecting gasohol E85 at the
engine load of 25 Nm while the opposite trend was obtained at the engine load of 75
Nm. The brake thermal efficiency (BTE) was higher with the injection of gasohol E85.

The results of emissions showed that the injection of gasohol E85 as supplementary



fuel increased unburnt hydrocarbon (HC) and carbon monoxide (CO) while oxides of
nitrogen (NOx) and smoke were reduced. The engine test was reported that the
optimum range of injection timing of gasohol E85 was 40-80 ms.

The results of the injection of ethanol and butanol in the intake manifold showed
that BSFC was reduced with the injection of both supplementary fuels at all engine
operating loads, resulting in higher BTE. The increase in injection timing led to longer
ignition delay. The benefit of injecting ethanol and butanol was the reduction in NOx
and smoke while the drawback was the increase in CO and HC. Comparing ethanol and
butanol, the injection of butanol with injection timing of 40 and 60 ms showed better
engine performance and emissions.

The results of the injection of butanol and diethyl ether in the intake manifold
showed that lower BSFC and higher BTE were founded with the injection of butanol
and diethyl ether when the test was operated with the injection timing of 40 ms.
The engine was unstable with the injection of diethyl ether when it was running with
the injection timing of 60 and 80 ms. Comparing butanol and diethyl ether at the
injection timing of 40 ms, the injection of diethyl ether tended to improve engine
performance and emissions at high engine operating loads while the disadvantage of

the butanol injection was the increase in CO and HC with respect to diethyl ether.
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