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Abstract

Amidst the drive towards carbon neutrality, interest in renewable synthetic e-fuels is rising rapidly. These fuels, generated
through the synthesis of atmospheric carbon and green hydrogen, offer a sustainable solution, showing advantages like high
energy density and compatibility with existing infrastructure. The physical properties of e-fuels can be different from those
of conventional gasoline based on manufacturing methods, which requires investigations into how the physical properties of
e-fuels affect the fuel injection characteristics. This study performs a comparative analysis between conventional and Fischer-
Tropsch (F-T) synthetic gasoline (e-gasoline) across various fuel temperatures, including the cold start condition. The fuel
properties of F-T synthetic and conventional gasoline are analyzed using a gas chromatography-mass spectrometry technique
and the injection rates are measured using a Bosch-tube injection rate meter. The F-T synthetic gasoline exhibited higher den-
sity and kinematic viscosity, but lower vapor pressure compared to the conventional gasoline. Both fuels showed an increase
in injection rate as the fuel temperature decreased. The F-T synthetic gasoline showed higher injection rates compared to con-
ventional gasoline regardless of the fuel temperature.
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Table 1. Experimental conditions

Fuel tvpe Conventional Gasoline (CG),
R Synthetic Gasoline (SG)
Injection pressure (Piyj) 35 MPa
Back pressure (Pamb) 0.8 MPa
Injection time (Tin) 1.0 ms
Fuel temperature (Tfer) -20, 5, 20°C
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Fig. 3 Density and kinematic viscosity (a), distillation curve (b) and vapor pressure (c) of conventional gasoline (CG) and

F-T synthesis gasoline (SG)
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