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Abstract

Many countries are striving to reduce carbon emissions with the goal of net zero by 2050. Accordingly, vehicles are rap-
idly being electrified to reduce greenhouse gases in the transportation sector. However, many organizations predict that inter-
nal combustion engines of LDV (light-duty vehicle) will exist even in 2050, and it is difficult to electrify aircraft and large
ships in a short time. Therefore, synthetic fuel (i.e., e-Fuel) that can reduce carbon emissions and replace existing fossil fuels
is in the spotlight. The e-Fuel refers to a fuel synthesized by using carbon obtained through various carbon capture technol-
ogies and green hydrogen produced by eco-friendly renewable energy. The purpose of this study is to compare and analyze
the injection and spray characteristics of the simulated e-Gasoline. We mixed the hydrocarbon fuel components according to
the composition ratio of the synthetic fuel produced based on the FT(Fischer-Tropsch) process. As a result of injection rate
measurement, simulated e-Gasoline showed no significant difference in injection delay and injection period compared to stan-
dard gasoline. However, due to the low vapor pressure of the simulated e-Gasoline, the spray tip penetration (STP) was
lower, and the size of spray droplets was larger than that of traditional gasoline.
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Fig. 1 Simplified schematic of e-Fuel synthesis process
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Table 1 Components of simulated e-Gasoline

Components CAS No. Volum[e; A)f]raction
Cyclopentane 287-92-3 15.4
Cyclohexane 110-82-7 14.84
Methylcyclohexane 108-87-2 14.42
Isooctane 540-84-1 40.34
Isopropy! ether 108-20-3 15
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Table 2 Conditions of injection rate experiment

Table 4 Comparison of properties of gasoline and simu-
lated e-Gasoline

Conditions Value
Number of iterations 500 Fuel properﬁes Gasoline Slmulat.ed
e-Gasoline
Energizing duration [ms] 0.3,04,05,08, 1,2 - 3
Density [kg/m”] 687.49 732.6
Injection pressure [MPa] 35
Vapor pressure [kPa] 75 30
Tube pressure [MPa] 0.5 at 37.8°C
RON 98 97
Table 3 Conditions of spray visualization experiment LHV [MJ/L] 41.99 42.83
I o T 1on:
Conditions Value t9(r)n/o ]r)ltstlrllaE(l)céI} 140 97
Number of iterations 20 cmperature
V)
Energizing duration [ms] 2 Olefins [vol%] 13 0
1 0,
Injection pressure [MPa] 35 Aromatics [vol%] 1 0
0,
Ambient Pressure [MPa] 0.1 Oxygen [vol%] 2 29
0,
Fuel temperature [°C] 25, 130 Benzene [vol%] 0.3 0
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