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A B S T R A C T

Alternative fuels are becoming important due to higher energy demands but with limited fuel supplies. Fusel oil
is a by-product obtained through the fermentation of some agricultural products such as beets, cones, grains,
potatoes, sweet potatoes, rice and wheat. Fusel oil can be used as a clean and high-efficiency spark ignition fuel
with a reduced NOx. The energy value of fusel oil is near to other alternative combustible types and the limited
number of researches on the use of fusel oil as an alcohol derivative in spark ignition engines constitute to the
base of this research. The literature relevant to fusel oil use was reviewed and summarized to demonstrate the
viability of fusel oil as an alternative fuel from renewable energy source. The aim of this paper was to review the
potential for the utilization of fusel oil as a candidate for an alternative fuel for spark-ignition engine, while also
describing the production and utilization of fusel oil generally. The octane number and density of fusel oil
present the most important properties that make fusel oil a candidate for an alternative fuel for SI fuel engines.
It was observed that the octane number increased with the increase in percentage of fusel oil in the blend tests.
It was also noted that when the fusel oil was used as a blend with gasoline, the engine torque was slightly
increased and the volumetric efficiency and specific fuel consumption also increased. The hydro-carbon (HC)
and carbon monoxide (CO) emissions were averagely increased. Furthermore, knocking and nitrogen oxides
(NOx) were observed to decrease when fusel oil was used. On the other hand, negative effects occurred in the
engine performance caused by the higher water content in fusel oil.

1. Introduction

Fuel efficiency and pollutant reduction are demanded by the
combustion industry due to the high cost of fuel and also because of
environmental regulations. Combustion is continuously predicted to be
the most important method of generating energy for the next 30 years
[1]. High thermal efficiency combustion technology and alternative
fuels produced from local feedstock are possible long-term solutions
[2,3]. The transport sector continues to account for a large share of
humanity's total energy usage, and the road transport sector is
characterized by near-total reliance on fossil fuels. Nowadays, the
transportation sector represents 13.5% of the global warming effects
[4–6]. The scientists are starting to search for other alternatives for
fuels and for sources of energy [7–9]. A lot of efforts are currently being
taken worldwide to find alternative fuels which may meet our present

and future demands for energy, without causing further global-warm-
ing effects. Alternative fuels that are currently in use and under
consideration are all still carbon based.

The term ‘alternative fuel’ describes any fuel other than the
conventional fossil fuels used in the transportation sector. Alternative
fuels contain gaseous fuels such as natural gas (CNG, LNG), hydrogen,
and propane. Furthermore, alcohols such as ethanol, butanol, metha-
nol, methyl tertiary butyl ether (MTBE) and dimethyl ether (DME) are
also alternative fuels [10–12]. Alcohol based fuels attract the attention
of alternative fuel researchers. Several researchers have studied on the
usage of alcohols directly as an alternative fuel or fuel additives in
spark ignition engines. The lower heating values of alcohols are lower
than gasoline; therefore, fuel consumption usually increases when
alcohol is used as an alternative fuel [13–16]. Yücesu et al. [17]
observed that the ethanol blending with gasoline reduced the carbon
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