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Analysis of Fuel Droplet Vaporization at High-Pressure Environment
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ABSTRACT

A vaporization model for single component fuel droplet has been developed for applying
to sub- and supercritical conditions. This model can account for transient liquid heating

and circulation effect inside the droplet,

forced and natural convection,

Stefan flow

effect, real gas effect and ambient gas solubility into the liquid droplet in high-
pressure conditions. Thermodynamic and transport properties are calculated as functions
of temperature and pressure in both phases. Numerical calculations are carried out for
several validation cases with the detailed experimental data. Numerical results confirm
that this supercritical vaporization model is applicable to the high-pressure conditions
encountered in the combustion processes of diesel engine.

$27]4%80°] : Droplet Vaporization (23, Forced Convection(ZAtH#), Natural
Convection (A}AWl#), Real Gas Behabiour (A7} %), Supercritical
Condition (2YA)=7), Phase Equilibrium (43 %), Solubility (&8%)
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