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Prediction of Spray Droplet Diameter from Fuel Injector in the Suction Manifold
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This paper presents the analysis of atomization process in gasoline sprays based on the
experimental results, for the subject of injection systems in the suction manifold of gasoline engines.
The atomization process of the fuel spray injected into the suction manifold is significantly important
to assess the characteristics of mixture formation and fuel film on the wall. In this study, the spray
behavior could be characterized by saturated vapor pressure of the fuel. Then, film breakup was
analyzed with the breakup model of 2-dimensional fuel film jet in the range of ambient pressure
above the vapor pressure of the fuel, and with flash boiling spray model where the ambient pressure
is less than the vapor pressure. The calculated fuel droplet diameter for both sprays had fairly good

agreement with the experimental results.

Key Word : Gasoline engine, Gasoline spray, Fuel film breakup, Flash boiling spray,
Atomization, Fuel droplet diameter, Model analysis, Injector
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Table1 Experimental conditions

Injector type Pintle type
Fuel n-pentane
Density [kg/m’] 626
Surface tension [N/m] 161x10°
Saturated vapor pressure  [kPa] 56.5 (20°C)
Injection pressure drop A P[kPa] 250
Injection period tinj [ms] 4.0
Photographic timing of spray t[ms] 3.5

Fuel temperature Ti [K]| Room temperature
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