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Numerical Study on Effect of Injection Parameters on Combustible
Mixture Formation of Gasoline Engine During Cold Start
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Abstract; A three-dimensional numerical simulation on the air-fuel mixing process during cold
start was performed for a PFI engine. The multi-component fuel model was adopted to study the
effect of different parameters on the air-fuel mixing process, including the quantity of fuel
injected, injecting timing, impingement position, temperature of fuel, and split injection
strategy. The results show that the equivalence ratio increases linearly with an increase in the fuel
injection quantity but the excessive amount of fuel inhibits fuel evaporation. At CVI, premature
fuel injection reduces the fuel evaporation rate and the evaporation rate of fuel decreases with the
advancing of the injection timing, and the fuel injected towards the back of the intake valves has a
higher evaporation rate than that injected on the surface of the intake port. At OVI, it is difficult
to generate the homogeneous mixture and the equivalence ratio reaches its peak when the fuel is
injected towards the inside of the intake valves. Excessive high temperature can inhibit the
vaporization of the fuel film. Compared with the single injection, the split injection strategy has
higher equivalence ratios and less wall wetting.
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