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ABSTRACT

Natural Gas Vehicle (NGV) looks like the other vehicle. The difference in NGV
is the power source that the vehicles use. NGV use natural gas like Liquid Petroleum
Gas (LPG) and Compressed Natural Gas (CNG) as the power source. Natural gas is
acknowledged as being the mainstream alternative fuel. In Malaysia, pollution is not the
only reason to introduce natural gas-power vehicles but economic is another factor.
Besides, the country has massive, under exploited natural gas reserve. Natural gas
reserve is four times larger than oil reserve. As such, a study has been conducted on
vehicle that power by natural gas. This research aims to study the engine performance of
vehicle using natural gas system and gasoline system. Compressed Natural Gas (CNG)
is common gas use for NGV. It has been accepted widely as an alternative to gasoline.
The engine performance parameters that can be determined are power, torque, and air-
fuel ratio (AFR). Torque is a good indicator of an engine ability to do work. Power is
defined as the rate of work of the engine. The fuel consumption for both systems also
can be calculated from the AFR value. The engine performance testing is conducted to
show the performance for both systems. The chassis dynamometer can be used to handle
the testing. The expected result from this testing is the engine performance using NGV
system is less than using gasoline system. The suggestion to improve the engine
performance using NGV system will be make. The comparison result for both engine
systems is important. The good engine performance with less emission and economical

for users is main target for manufacturer while producing the vehicle.
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ABSTRAK

Kenderaan Gas Asli (NGV) adalah sama seperti kenderaan lain. Perbezaannya
adalah NGV sumber bahan api yang digunakan untuk menggerakkan kenderaan. NGV
menggunakan gas asli seperti Gas Petroleum Cecair (LPG) dan Gas Asli Mampat (CNG)
sebagai punca kuasa. Gas asli sudah diketahui sebagai sumber bahan api alternatif
utama. Di Malaysia, pencemaran bukan sahaja sebab bagi memperkenalkan kenderaan
yang menggunakan gas, tetapi faktor ekonomi juga memainkan peranan. Selain itu,
negara mempunyai simpanan gas asli yang besar. Simpanan gas asli adalah empat kali
ganda dari simpanan minyak. Oleh itu, satu kajian telah dijalankan ke atas kenderaan
yang menggunakan gas asli sebagai sumber kuasa. Kajian ini adalah untuk mengkaji
prestasi enjin kenderaan menggunakan sistem petrol dan gas asli. Gas Asli Mampat
(CNG) adalah gas ali yang biasa digunakan. Ia telah diterima sebagai satu alternatif yang
terbaik untuk petrol. Parameter prestasi enjin yang akan dikaji adalah dari segi kuasa,
daya kilas dan nisbah udara dan bahan api (AFR). Daya kilas adalah untuk menunjukkan
keupayaan enjin. Kuasa pula didefinisikan sebagai kadar kerja enjin. Jangkaan bahan api
yang digunakan untuk kedua-dua sistem boleh dicari menggunakan AFR. Ujian prestasi
enjin dilakukan untuk menunjukkan prestasi enjin bagi kedua-dua sistem. Ujian dibuat
menggunakan casis dinamometer. Keputusan yang dijangka dari yjian ini adalah prestasi
enjin menggunakan sistem NGV adalah kurang daripada menggunakan sistem petrol.
Cadangan untuk meningkatkan prestasi enjin bagi sistem NGV akan dikemukakan.
Perbandingan prestasi enjin bagi kedua-dua sistem adalah penting. Ini kerana pengeluar
kenderaan sekarang adalah menitikberatkan prestasi enjin yang bagus disamping dapat

mengurangkan pencemaran dan lebih ekonomi.
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CHAPTER 1

INTRODUCTION

Current trends in the automotive industry are ever changing especially regarding
the usage of alternative fuels. The search for the best alternative fuel that produces the
least amount of emission has sparked concerns to many researchers. Maxwell (1995)
stated that many studies on alternative fuel have been carried out and researchers are
looking at natural gas, liquefied petroleum gas (LPG), methanol, ethanol, and hydrogen.
All of these fuels have their advantages and disadvantages which are cost, availability,

environmental impact, usage in vehicle, safety and the acceptance by consumers.

Current fuel price inflation and also current oil crisis, drastic moves were taken
by many countries to reduce petroleum usage and finding other alternatives to its usage.
In developing countries, the concern of finding alternative fuels has started and already
had become an issue. With gas reserves three times more than petroleum oil, Malaysia is
increasingly turning its attention towards natural gas. The national petroleum company
of Malaysia, PETRONAS has embarked on the Natural Gas for Vehicles (NGV)
program where NGV dispensing facilities are available at some selected PETRONAS
service stations, located in high traffic density areas of Kuala Lumpur and Johor Bahru.
The government support for the NGV program was seen in 25% reduction on car road
tax for using NGV as well as requiring new taxis in the Klang Valley to use CNG by

engine conversion systems.
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In automotive applications, natural gas can be used in three forms based on how
the natural gas is stored. One of the most popular forms of natural gas is the compressed
natural gas (CNG), which is natural gas in pressurized form. The other least popular
methods of obtaining natural gas are liquefied natural gas and the absorption natural gas.

CNG is a good alternative to petrol and diesel. Consumers would easily accept
this form of alternative as it has low operational cost due to subsidized price and its
usage could provide cleaner engine emissions. The main reason behind CNG fuel being
cleaner is that natural gas is principally comprise of 90% methane, which is the simplest
form of hydrocarbon. Even so, the CNG fuel available today still lack in some qualities
compared to petroleum fuel. For example, CNG fuelled engines normally possess lower

engine performance compared to petrol.

The main reason is that CNG fuel system creates a lot of losses in terms of
volumetric efficiency due to mixing process. This happens as CNG must be supplied to
the engine through a mixing device before the mixture of CNG and air is drawn into the
engine. This causes less fuel in the combustion chamber and reduces volumetric
efficiency. Currently petrol fuelled engine are converted into a CNG fuelled engine by

means of a fuel mixing device.

Another alternative fuel used is liquefied petroleum gas (LPG). Liquefied gas is a
mixture of propane and butane and is the most commonly used as engine fuel. When
LPG is used to fuel internal combustion engine, it is often referred to as autogas. Natural
gas used as engine fuel does not need to be processed and no changes in engine design
are required if the engine is to be fed with gas. Because of that, users prefer to use

natural gas than liquid gas.
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1.1 RESEARCH OVERVIEW

Research on alternative fuel for motor engines which is NGV engine
performance testing has been carried out aggressively due to higher demand on
environmentally friendly engines. Besides, the increasing of fuel price is also being the
most important factors for this research. Natural gas vehicle (NGV) is one of the
commonly use alternative fuel vehicle today. One type of fuel being considered is the
compressed natural gas (CNG). Work has been done which includes the automotive and
industrial engines which is common petrol engine system and NGV engine system. The
main area of research is to study the performance of NGV system in the internal
combustion engine (ICE). Furthermore, another objective of this research is to make the
improvement engine performance using the current system of NGV. Hence this project,
which will investigate engine performance in two types of engine; with NGV system and
without NGV system (gasoline). To archive the objectives, the engine performance
testing will be done using chassis dynamometer. The results of the engine performance
testing from two types of engine will be analyzed. Besides, the improvements of engine

performance using NGV system can be suggest and further research will be making.
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