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Investigation on the Sauter Mean Diameter of an Air-Assisted Fuel Injector
- Operating Parameter Consideration

AR, A
Changsoo Jang, Sangmin Choi

ABSTRACT

Drop size distribution of an air-assisted fuel injector (AAFI) was investigated. Influence of
parameters such as ambient air density, supply pressure, and air-liquid mass ratio (ALR) was
examined through both measurement and analysis. The Sauter mean diameter (Ds) varied from
9 to 25xm throughout all experimental conditions. An empirical correlation for droplet size
was obtained. Analytical correlations for predicting Ds; with respect to operating conditions
were also derived through energy consideration and introduction of a simplified model of the
initial state of the liquid fuel. When a modified term for the ALR, which had been obtained
from the empirical fitting, was adapted to the original equation, the proposed correlation in this
study matched more closely with mcasured results. The current correlation exhibited a favorable
prediction for Ds, compared to that by the empirical correlation at selected experimental
conditions, so that it may be used to predict atomization performance of the AAFI at operating
conditions, which was not covered in the measurements. After validation, the analytical equation
was applied to survey the feasible operating conditions for gasoline direct injection application.
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Fig. 1 Simplified schematic of fuel injection and
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Fig. 2 Typical schedule of injector driving and
behavior

Table 1 Experimental conditions

Injected fuel mass 12.15, 24.3 mg/inj

Fuel supply pressure 0.3 MPa

Air supply pressure 0.4, 0.6, 0.8, 1.0 MPa

Ambient air pressure 0.1, 0.2, 0.3, 0.4 MPa
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