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Engine Performances and Exhaust Emission Characteristics
of Methanol-Injection S.I.LEngine

SuuicHr  KAJTANI*

Abstract — An experiment was conducted to'investigate engine performances and exhaust emis-
sion characteristics with a methanol-fueled spark ignition engine.

Methanol as a fuel was introduced by a electro-magnetic injection nozzle into a intake man-
ifold to demonstrate the effects of high latent heat of methanol on the engine performances and
the exhaust emissions.

The methanol-injection engine was operated with wide range of injection timing, with several
fuel temperatures and with the exhaust gas re-circulation. ;

The experimental results obtained by the methanol-injection engine were compared to those of
engine operated with a carbureted methanol or with a carbureted methanol-water blend fuel. The
brake thermal efficiency of the methanol-injection engine was less than that of the carbureted-
methnol engine. This decrease was caused by a deteriorated spray with the electro-magnetic
injection nozzle. Therefore it increased when the fuel temperature was increased or the application
of the exhaust gas re-circulation. However the fuel temperature was higher than the boiling
temperature of methanol, the combustion became rough because of a vaper-lock. Then the suitable
fuel temperature was 45 degree centigrade in this experiment. Fuel injection timing after the intake
valve opening showed the best brake thermal efficiency and the stable combustion.

NOx concentration of the methanol-injection engine was almost equal to that of the carbureted-
methanol engine. HC concentration (unburned methanol) of methanol-injection engine was several
times of that of the carbureted-methanol engine, but HCHO concentration of the former was a
half of the later one.

The exhaust gas re-circulation effects of the methanol-injection engine on the reduction of

NOx concentration was similar to that of the carbureted-methanol engine.
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Fig. 1 Effect of injection timings on the
specific fuel consumption and the
exhaust gas temperature.
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Fig. 2 Effect of the fuel temperatures on HC concentration
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Fig. 3 Effect of the injection timings
on the liquid fuel thickness at
the intake manifold wall
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Fig. 4 Rate of heat release with various excess air
factor (a), fuel temperatures (b), and with
injection timing at—20°CABTDC (c)
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