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Vaporization Characteristics of Supercritical Hydrocarbon Fuel Droplet in
Convective Nitrogen Environments

Jong-Hyuk Lim, Bong-Su Lee and Ja-Ye Koo

Key Wonrds: Vaporization Characteristics(7]3} 54J), Real Gas Effect(27]A] #3), Convective
Velocity(W| 7754 &)

Abstract

The vaporization characteristics of a liquid heptane droplet in a supercritical nitrogen flow are
numerically studied. The transient conservation equations of mass, momentum, energy, and species are
expressed in an axisymmetric coordinate system. The governing equations are solved time marching
method with preconditioning scheme. The modified Soave-Redlich-Kwong equation of state is employed
for taking account of real gas effects such as thermodynamic non-ideality and transport anomaly.
Changing the convective velocity and ambient pressure, several parametric studies are conducted. The
numerical results show that the two parameters, Reynolds number and dimensionless combined

parameter({ps,/ 114} \/pa/ ps ), have influence on supercritical droplet vaporization.
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