
 

 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 INTRODUCTION 

 

Fossilized energy has contributed the most impact of the economic development 

in the world through the transportation sector and energy conversion sector. Middle 

East region has supplied about half of oil production in the world and the rest come 

from the central Asia region and America continent. However, the uncertain of oil 

prices have given the side effect to the world economic with the factors of instability 

political situation especially in the Middle East region and the decrease of crude oil 

production reserve. This scenario has started in early 1970 with the oil price increased 

to US Dollar 110 per barrel and another highest oil price recorded was in 2009 with 

over US Dollar 135 per barrel (Hamilton, 2011).  

 

The erratic increase in oil prices was reflected due to Arab-Israel War and the 

Iran revolution that held between year 1965 and 1975. The economics of depending 

mostly on imported fuels have grown in recent years as oil prices have become 

unstable, doubling in less than two years the price of 2004 and reaching in 2006 oil 

prices (Aleklett et al., 2010). This trend of events has shown that the oil prices will not 

be permanent and could be escalate again depending on world instability situation and 

increasing demand factor. Uncertain oil prices in the oil market have enhanced the 

growth of commercial viability of alternatives fuels that can replace the fossilized fuels 

without any modification to the engines.  
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Moreover, in the environmental side, the use of fossilized energy especially in 

the transportation where at least 25% has contributed to the increasing of toxic gas and 

affected and greenhouse emission. With the growing awareness of energy-pollution and 

a climate change consequence, as well as complying to the Kyoto Protocol that targets 

the use of less energy pollution from emitting energy source which is a clear message 

to the global for a change towards more sustainable energy production and conservation 

(Goldemberg J., 2004).  

 

In year 2030, transportation sector will be the most emitting factor for the world 

with the growth demand of vehicles on the road (Birol, 2010). Emission contents which 

released from the vehicles show the linear scale with the fuel consumption where 

today’s vehicles are mostly running with fossilized fuels. Following the trend, the 

increase of GHG also will be projected to 50% by 2030. The use of fossilized fuels has 

released the toxic gas including carbon dioxide (CO2), nitrogen oxide (NOx), unburned 

hydrocarbon (UHC) and unseen particulate matters. This combination of harmful 

portion can cause unhealthy air that affects to the human respiratory system and thick 

fog that surround the area with low vision range. According to Vardoulakis et al., the 

higher contents of particulate can result cancer, respiratory diseases such as asthma, 

allergic and others that can affect the quality of health (Vardoulakis, Phoon, & 

Ochieng, 2010).  

 

With those main conflicts that related with the fossilized oil, new technology 

discoveries have been promoted by researchers in order to overcome the dependent on 

fossilized fuels. There are astonishing efforts to promote the use of solar power, hybrid 

with less consumption of fuel, hydrogen fuel cell, biofuels and others to the people. 

Still not many people are ready to the complete changing where the cost is still 

expensive in terms of cost, not truly practical and lots more researches needed to 

improvise those methods. Nevertheless, the suitable replacement and quite similar to 

the fossilized fuels is the biodiesel fuels that extracted from the plants and animal fats 

in term of characteristics, properties and without any modification of the engine.  

 

 In recent years, there are two main types of biofuels which refer to first of 

generation biofuels called bioethanol, which is derived from starch or sugar such as 
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cane, corn and sugar beet, and second generation biofuels is biodiesel, derived from 

animal fats and vegetable oils, for example from palm oil, jathropa, soy bean, rapeseed 

oil, neem oil and others (Brown, 2006.). In this case, the European Union has shown 

the full commitment and support  for the biofuels, with targeting the demand in biofuels 

for  the transportation sector to 5.75% by 2010 and projected to 20% by 2020  (IEA, 

2005). The Biofuels Directive issued by the European Commission in 2003 set the 

target to implement the use of biofuels in EU countries and committed in achieving 

their targets (European Parliament and Council Directive, 2003) and following the 

proposed EU policies in 2006 to cultivate the use of biofuels massively.  

 

Biodiesel is the generic terms for all types of fatty acid methyl ester (FAME) 

which considered other organic renewable alternative fuel that can be used directly in 

any mineral diesel engine with little or no modification (A. Demirbaş, 2008). They are 

transesterified-vegetable oils that have been adapted to the properties of fossilized 

diesel fuel and considered to be superior since they have a higher energetic yield been 

combusted in the diesel engine . Current compression ignition (diesel) engines are able 

to operate upon a wide range of fuels due to its specific characteristic, which is internal 

combustion under a variety of operating conditions. In a world of resources, it seems 

prudence to focus upon fuels, which are potentially efficient and renewable, like bio-

fuels.  

 

Besides this advantage in fuel flexibility, compared to those of spark ignition 

(petrol) engine, diesel engine can offer better engine durability, higher thermal 

efficiency and more economical fuel consumption (Ayhan, 2009). Through centuries, 

diesel engines were used in many sectors such as in transportation and industries. 

Diesel engines usually used in heavy industries, light heavy automotive, ships, 

locomotive transportation such as truck and buses, and farm machines such as 

lawnmowers and tractors. The latter relates to fuel economy savings that can potentially 

produce less carbon dioxide (CO2) emission. Diesel engines are therefore, part of a 

long-term solution to global warming. 

 


