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Abstract

In this study, the effect of using higher-octane gasoline than that of engine requirement on the perfor-

mance and exhaust emissions was experimentally studied. The test engine chosen has a fuel system with

carburettor because 60% of the vehicles in Turkey are equipped with the carburettor. The engine required

91-RON (Research Octane Number) gasoline was tested using 95-RON and 91-RON. Results show that

using octane ratings higher than the requirement of an engine not only decreases engine performance

but also increases exhaust emissions.
� 2004 Elsevier Ltd. All rights reserved.

Keywords: Spark ignition engine; Gasoline; Research octane number; Specific fuel consumption; Exhaust emissions

1359-4311/$ - see front matter � 2004 Elsevier Ltd. All rights reserved.
doi:10.1016/j.applthermaleng.2004.07.009

Abbrevations: RON, research octane number; WOT, wide open throttle; CO, carbon monoxide; HC, hydrocarbons;

ppm, particulate per million; rpm, revolution per minute; bsfc, specific fuel consumption, g/kWh.
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1. Introduction

In the research studies on spark ignition (SI) engine fuels, the aim is to improve the fuel
properties, to decrease the engine fuel consumption, to augment engine power and to diminish
the unwanted exhaust emissions. Considerable progress has been made in the spark ignition en-
gine over its more than 100-years history, particularly in recent years. Examples [1,2] include the
adaptation of SI engines to three-way catalysts, advancing engine design and improving fuel prop-
erties. Additionally, in recent years, researchers [3,4] have interested in octane number since ex-
haust emissions from automobiles and engine performance are known to have a very close
relationship with gasoline quality (octane number). Therefore in this study, engine performance
and exhaust emissions were investigated using gasoline powered SI engine with two different
octane number gasoline.
Gasoline is the main fuel for the SI internal combustion engine. Increasing fuel efficiency,

changing its attributes and progressing features are the major research areas in the automotive
industry. The octane number of gasoline is one of the most important parameter determining
the fuel quality. The effect of octane number on detonation has been investigated by several
researchers since the octane number of a gasoline is a measure of its resistance to detonation
[5–8]. The octane number of an engine is determined according to the engine design and compres-
sion ratio. The weather, driving conditions, and mechanical conditions of the engine are some
examples that will be able to influence this requirement. For instance, combustion-chamber
deposits decrease volumetric efficiency, which boost octane requirement and probability of deto-
nation. Diminished cooling efficiency, problems in fuel systems, ignition troubles and failure of
emission controls can also change octane requirements [9,10].

Nomenclature

_m mass flows rate, kg/s
_mf fuel mass flow rate, kg/s
d diameter of the orifice plate, m
Dp diameter of PVC pipe, m
Rep Reynolds number in the PVC pipe
e expansion factor
U orifice plate diameter ratio, d/Dp
qa air density, kg/m3

qf fuel density, kg/m3

l liter, dm3

Pe effective power, kW
l dynamic viscosity, Pas
DP pressure drop across the orifice plate, Pa
Vf volume of consumed fuel, m3

t fuel consumption period, s
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