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A B S T R A C T

Petroleum-based fuels have been one of the most in demand energy source for various purposes and application. However, rigorous emissions from petroleum-based 
fuels have forced many governments to introduce stringent regulations and concerns over energy security. Alternative fuel such as short-chain alcohol (methanol and 
ethanol) had been used as an oxygenated element to increase oxygen content in diesel fuel (DF). However, short-chain alcohol-diesel blends have disadvantages such as 
low cetane number, low heating value, increase of hy-drocarbons (HC) and low miscibility with DF. Recently, researchers have shown interest on long-chain alcohols 
which have better physicochemical properties than short-chain alcohol. In this experiment, 5%, 10% and 20% of 2-ethyl 1-hexanol (2-EH) was added into DF to 
produce long-chain alcohol-diesel fuel blends. The fuel blends were prepared by using Hielscher UP400S ultrasonic emulsifier machine at 20% Hz stirring speed. The 
discus-sion will focus on combustion characteristics, engine performance and exhaust emissions of single cylinder diesel engine YANMAR TF120M at constant engine 
speed of 1800 rpm under various loads (0%, 25%, 50%, 75%, and 100%). The results show that HE5 has the preeminent properties among fuel blends in terms of 
calorific value (45.87 MJ/kg), density (806.1 kg/m3) and viscosity (3.02 mPa·s). Performance analysis shows BTE had increased by 91.72%, while BSFC had decreased 
by 45.22% for 5% 2-EH (HE5).

In this modern world, diesel fuels are important energy source that
we use for over 80% in our daily life. Diesel fuels are being used in
transportation, railway, aircraft, heavy equipment and others. The ex-
cessive demand and usage of diesel fuels has led to various problems. As
petroleum-fuels are non-renewable sources, experts have reported that
this natural source has severely depleted. Besides that, the processing
and the usage of diesel fuel energy gives negative effects such as pol-
lutant emissions to the environment. The four main pollutant emissions
are carbon monoxide (CO), hydrocarbon (HC), particulate matter (PM),
and nitrogen oxides (NOx) has affected human respiratory system which
led to various health problem such as asthma, asphyxiation and cancer.
Moreover, the HC and NOx emission may cause the formation of ozone
layer and green-house effect [1].

The diesel engine is one of the major contributions to excessive
emissions that cause pollution and natural disaster. Due to these pro-
blems, several countries have expressed concerns over climate issues
and energy security thus strictly stating their emission regulations to

and to focus more on producing alternative fuels to replace the de-
pendence on petroleum fuels. Some examples of alternative fuels are
synthetic fuels, methane, dimethyl ether, nano-particle, waste cooking
oil, higher alcohols and emulsion fuels [2–7]. In the recent decades,
alcohol-based fuels have been one of the major interesting diesel al-
ternative fuels. Numerous studies have explained that alcohol such as
ethanol, methanol, butanol, pentanol, and hexanol are attractive al-
ternative solutions to meet the energy demand and also to regulate
emission [8–11]. Alcohols are being used as fuel blending components
to improve unleaded cetane quality, which will increase oxygen content
in diesel fuel blends, thus improve blends knock resistance.

Many technical papers and journals have reported that researchers
had used alternative fuel by adding short-chain alcohol to diesel fuel
(DF) to produce fuel blends [12–14]. The short-chain alcohols namely
methanol, ethanol and propanol are well known as an oxygenated li-
quid that could increase the oxygen content in the fuel thus performing
better during combustion and simultaneously reduce smoke emission
[15,16]. The most commonly used short-chain alcohol is ethanol. The
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