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Abstract

Nowadays, energy is an important factor for human’s life. It has become a necessary
thing in living. The rate of energy consumption has been increasing continuously in
corresponding to the growing number of population. However, humans still need to rely on fossil
fuel and non-renewable energy which cause many environmental and social impacts such as
energy crisis and global warming. People all over the world realize violence of these problems.
Especially, in Thailand, the transportation sectors depend on petroleum products e.g. Diesel and
Gasoline. The ratio of both Diesel and Gasoline is more than 90 percent of the total petroleum
products. Further, Thailand needs to import 60 percent of energy being used in the country
(Ministry of Energy, 2011). In the other hand, Thai people have a very low level of realization in
energy crisis and global warming. If this continues, the ability in living a normal life of people in
the next generation will be lessened. Thai government has tried to push forward the policy to
support the use of renewable energies such as bio-diesel, gasohol, LPG and NGV. The private
individuals also develop the technology to use hydrogen from electrolysis process as a co-fuel
which is an interesting option since it is believed to reduce the rate of fuel consumption.

Therefore, to have the correct understanding in term of engineering, the use of hydrogen
as a co-fuel in gasoline engine has been studied in this research. The aims of the research were to
study the capability and efficiency of the engine using hydrogen-blended Gasoline. The data were

collected the test was performed on a Toyota SA-FE, 1,498 CC , gasoline engine in the test bed.



The test was done in two ways: 1. Hydrogen co-fueled with Gasoline 91 and 2. Hydrogen co-
fueled with Gasohol 91. Moreover, there was the study in pollution emission, exergy loss and
exergy efficiency of the engine. From the study, the changes of the engine performance when
using hydrogen as a co-fuel can be noticed. The parameters that were considered in this study
were torque analysis, specific energy consumption, thermal efficiency, exergy loss and exergy
efficiency. The results can be used in designing and developing the suitable hydrogen production
system in order to support the current engine to have the highest efficiency, reduce the use of fuel
and decrease pollution. However, there are many limitations in this research and it needs more in-
depth development such as the study of the engine wear, the test drive, the development of gas
production system which gives high production and conforms to the engine, and the
environmental impact throughout the life cycle of the product. These are to develop it to be used

as an alternative energy and to create the sustainable society.



