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Abstract :

The ongoing pursuit of reducing CO, by using alternative fuels is a driving force in the production of flex fuel vehicles

(FFVs) worldwide. In the case of gasoline direct injection(GDI) FFV engines, however, the mixture quality in the cylinder directly
affects the combustion characteristics. In addition, engine performance significantly deteriorates due to the poor mixture quality.

In this study, numerical analysis was performed on the vaporization of fuels in the cylinder with varying engine speeds and loads.
The results of the numerical analysis showed that the vaporization rate of ethanol in the cylinder is lower than that of gasoline due
to the differences in fuel properties. In the case of gasoline, the vaporization process is completed before the spark onset and there
is no significant influence on the combustion characteristics. In the case of ethanol, it is considered possible for particulate matters
to be produced massively due to incomplete vaporization under the conditions of increased loads and engine speeds. This result is
intended to be utilized as a basic data for the fuel injection control strategy in the development of FFV engines.

Key words :
Flexible fuel vehicle(Z 3 915 x}5)

Subscripts
FFV : flex fuel vehicle
GDI : gasoline direct injection
TGDI  : turbo gasoline direct injection
DPM  : descrete phase model
ATDC : after top dead center
SST : shear stress transport
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Fig. 1 3D modeling of cylinder and intake port
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Table 1 Basic numerical analysis conditions

Item Value
Fuel Gasoline | Ethanol
Engine speed (rpm) 2,000
Load (N*m) 60
Mass flow rate (mg/s) 0.4375
o Temperature (K) 313.15
Injection
SOI1 /EOI1 (deg. ATDC) 46°/67°
SOI2 / EOI2 (deg. ATDC) 95°/102°
Pressure inlet (pa) 55,259
Port
Temperature (K) 298.15
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Table 2 Numerical analysis conditions

Item Value
Fuel Gasoline Ethanol
Engine speed (rpm) 2,000
Load (N-m) 60 90 60 90

Mass flow rate (mg/s) | 0.4375 0.64 0.6945 1.028
Temperature (K) 313.15 | 313.15 | 313.15 | 313.15
SOI1/EOII (deg. ATDC) | 46°/67° | 51°/81° | 46°/81° | 51°/97°
SOI2 / EOI2 (deg. ATDC) [95°/102°| 107°/116°| 95°/105° | 107°/121°
Pressure inlet (pa) 55259 | 92,307 | 54,780 | 86,860
Temperature (K) 298.15 | 298.15 | 298.15 | 298.15
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