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ABSTRACT 

Fuel spray characteristic is very important in the entire internal combustion engine. 

Today, researchers try to improve on the fuel which will produce less emission and also 

improve the fuel consumption. Some of the new type of fuel is introduced such as the 

ethanol which mainly extract from the crop. By introducing an alternative for the 

gasoline, we mainly want to be fewer dependants for the fossil fuel which will be 

depleted. So a study will be conducted to see the spray characteristic of these new fuels. 

The fuel that wants to be studied is bio-ethanol, which are ElO and E85. Bio-ethanol has 

been identified as the possible future fuel. This project is looking for the development of 

bio-ethanol. Baseline characterization of the spray pattern is required prior to advance 

studies in spray-guided direct injection process. By using the ethanol, we can produce 

cleaner combustion with lower emissions which is very important aspect in today's 

world. This study is mainly to compare the characteristic of neat gasoline and the 

ethanol-gasoline blend which is El 0 and E85 in term of their spray tip penetration length 

and the spray tip velocity. 
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CHAPTER! 

INTRODUCTION 

1.1 BACKGROUND STUDY 

Today, people in this world depend on fossil fuels for energy production. But the 

reserves of these petroleum-based fuels are rapidly depleted. The researches on finding 

the new fuels must also include the emission produced. Researchers nowadays try to 

find the new alternative fuels which can substitute the fossil fuels and also can reduce 

the emission of C02 and other pollutants. Alcohols, such as ethanol which is colorless 

liquid with mild characteristics odor have high octane rating which has antiknock 

properties that will improves engine efficiency and gives higher compression ratios. 

Alcohols, principally methanol and ethanol have the potential to displace a substantial 

portion of the domestic petroleum consumption used either neat or in blends with 

petroleum fuels.Ethanol also has higher heat of vaporization than that in gasoline. This 

means that freezes the air allowing more mass to be drawn into the cylinder and 

increases the power output. 

Numerous attempts had been done to study this new alternative fuel. Since the spray 

properties play an important role on engine air fuel mixing and subsequent combustion, 

an in depth research of the spray characteristics of the ethanol-gasoline blends is of 

necessity and significance .. The spray characteristic of the fuels will be analyzed by 

using the Schlieren optic and also High Speed Digital Camera. These devices are used to 

catch the picture of the spray geometry during the injection of the fuel inside the internal 

combustion engine. The variation of spray geometry will be evaluated and presented for 

different fuels which are neat gasoline, EIO and E85. The results will show the different 

patterns developed by different type of fuels by using the injector provided. The 

experimental results of spray properties including the spray structure, the main spray tip 

penetration and the spray angle but the paper will be more focused to the main spray tip 

penetration length of the spray. 



1.2 PROBLEM STATEMENT 

In the modern days of automobile nowadays, we still depend on gasoline which is a 

fossil fuel to power up our vehicle. This kind of fuel will not last long and will be 

depleted. That is why the ethanol has been introduced as the alternative fuels to replace 

the fossil fuel. It is also well known that the future availability of energy resources as 

well as the need of reduced emissions of C02 and pollutants promote an increased 

utilization of regenerative fuels. 

Ethanol is mainly extracted from plant and easily can get. So by using ethanol, we will 

reduce the dependant to the fossil fuel. Also nowadays, there had been increasing price 

for the crude oil. This means that the price of the gasoline also increases. So, we must 

minimize the usage of the gasoline as the source to power up the vehicle by introducing 

other types of fuel which is ethanol. Afar from that, we also want to produce cleaner 

combustion which minimizes the effect to the environment. 

1.3: SIGNIFICANCE OF STUDY 

We are searching for a new alternative fuel to replace the fossil fuel. Experimentation on 

the new fuel that is possibly be the substitute for the fossil fuel are required to determine 

whether this new fuel can be used as the fuel for the vehicle. It also very important to 

conduct the experiment which will determine the performance and efficiency of the 

engine that used bio-ethanol as fuel. In this project, we want to study the spray 

characteristic of the ethanol which is also a part of the experiment to find whether it is 

suitable or not. 

Although, there has been a lot of development on the use of bio-ethanol-gasoline as fuel 

for vehicle, these are limited to conventional fuelling systems such as carburator and the 

port injection system and not the direct injection. The development ofbio-fuel 

technology in Malaysia also depends on this project which will result whether it is 

possible to develop this new fuel in Malaysia. Furthermore, the result that obtained from 

2 






















































