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MEATHAS PHANTOUN : PERFORMANCE TESTING OF THE GASOLINE ENGINE
USING HYDROGEN GAS AS CO-FUEL. THESIS ADVISOR : ASSIST. PROF.
KAROON FANGSUWANNARAK, Ph.D., 127 PP.

Keyword: HYBRID HYDROGEN-GASOHOL E20/ENGINE PERFORMANCE/EMISSION

This research has investigated the effects of an alternative hybrid hydrogen-
gasohol E20 fueled spark ignition engine on engine performance and exhaust pollutants.
A hydrogen mixture with gasohol E20 was performed in an external mixture formation
by installing a hydrogen fuel injection kit into the intake manifold area which is responsible
for injecting hydrogen fuel into the inside of the engine's cylinder. The % volume of
hydrogen fraction in the intake was gradually increased from 3% to 12% under the
ignition degree conditions of 20°, 25°, 30°, and 35°. The top dead center was controlled
by using the electronic control unit to study the optimal condition for a four-stroke
single-cylinder engine. In the steady-state test condition, the half-open throttle under
the variable engine load of 28%, 42%, 56%, and 70% was defined in each maximum
" engine torque. The engine can be available satisfactorily for an average relative air-fuel
ratio (A) value of 1.2 for hybrid hydrogen-gasohol E20 fuel.

The results of the test using hydrogen gas as a fuel without adjusting the angle
of ignition, brake power and brake thermal efficiency were reduced. Brake-specific fuel
consumption increases with increased hydrogen mixture. Increasing hydrogen gas
displaces the air in the combustion chamber, improving engine combustion efficiency.

Hydrogen.gas co-fueled test results with the ignition angle set 20 to 35 degrees
before dead center,-brake power and brake thermal efficiency were increased. The
brake-specific fuel consumption:has+been rreduced-as the hydrogen gas mixture
increases. The test showed that the brake power and the brake thermal efficiency
increases first and then decreases as the degree of ignition increases. It results in the
brake power and thermal engine efficiency increased. It is also noted that ignition delay
also caused NOy, HC, and CO emissions to decrease. NOy emissions have increased

with increasing volumes of hydrogen, while HC and CO emissions have decreased.
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