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Table 1- Details of fuel samples preparation
Total volume (mL) MTBE Gasoline  Index  order

500 0 500 GMO 1
500 15 485 GM3 2
500 30 470 GM6 3
500 45 455 GM9 4
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Figure 1- Location of fuel inlet and air inlet to the engine under test
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Table 2- Life cycle inventory

Item | Value | Unit
Fuel sample preparation (FU= 1 kg of fuel sample)
Ethanol Based on fuel sample requirement kg
Span Based on fuel sample requirement kg
Tween Based on fuel sample requirement kg
Water Based on fuel sample requirement kg
Gasoline Based on fuel sample requirement kg
MTBE Based on fuel sample requirement kg
Steel 0.00024 kg
Polyethylene 0.0008 kg
Acrylonitrile Butadiene Styrene 0.0013 kg
Electricity 0.38 kWh
Combustion of fuel samples (FU= 1 MJ shaft power produced)
Indirect emissions
Gasoline According to PF sample kg
Engine body 0.000025 kg
Direct emissions
NOx Measured for each scenario kg
UHC Measured for each scenario kg
CO2 Measured for each scenario kg
co Measured for each scenario kg
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Table 3- Fuel properties
Order Index Density (g/cm3) LHV (Mj/kg) Viscosity (cSt)

1 GMO 0.77 46.00 0.75
2 GM3 0.76 45.54 0.74
3 GM6 0.74 44.62 0.72
4 GM9 0.73 43.70 0.71
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Figure 2- Changes in physical-thermal properties of fuel samples
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Figure 3- Trend of engine performance parameters in the presence of fuel samples
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The use of fuel additives is an engineering solution to achieve a clean combustion with a high thermodynamic
efficiency. Fuel quality in all types of internal combustion engines is mainly related to the thermophysical
properties of the fuel. Based on this, there is a special desire to develop new gasoline fuel formulas to
increase braking power and reduce spark-ignition engine fuel consumption and greenhouse gas emissions.
Life cycle assessment is a reliable method to evaluate the environmental impact of a process. This study is
dedicated to investigating the performance of gasoline engine and emission of greenhouse gases using Methyl
tert-butyl ether gasoline mixture. Part of this research is an attempt to investigate the impact of the life cycle
of fuel samples with the aim of obtaining a fuel mixture that can increase engine performance in addition to
reducing pollutants. All tests are performed at constant engine speed and full engine load. Based on the
results, it can be said that the addition of MTBE to gasoline was able to increase approximately 10-20%
braking power. On the other hand, carbon dioxide emission increased by adding MTBE (about 20-35%).
Also, with the increase of MTBE, the emission of carbon monoxide has decreased to some extent. The
addition of MTBE also relatively reduced the environmental impact variables. With the advancement of
technology, and the emergence of intelligent emission control systems, the movement towards the
management and optimization of oxygenated additives and the achievement of more environmentally
sustainable fuel formulations is prevalent.

Keywords: Gasoline engine; Fuel additive; Oxygenated additives; Engine emissions.
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