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Droplet Vaporization in High Pressure Environments with
Pressure Oscillations

Sung-Yup Kim, Woong-Sup Yoon

ABSTRACT

A systematic numerical experiment has been conducted to study droplet gasification in high
pressure environments with pressure oscillations. The general frame of previous rigorous
model[1] is retained but tailored for flash equilibrium calculation of vapor-liquid interfacial
thermodynamics. Time-dependent conservation equations of mass, momentum, energy, and
species concentrations are formulated in axisymmetric coordinate system for both the droplet
interior and ambient gases. In addition, a unified property evaluation scheme based on the
fundamental equation of state and empirical methods are used to find fluid thermophysical
properties over the entire thermodynamic domain of interest. The governing equations with
appropriate physical boundary conditions are numerically time integrated using an implicit
finite—difference method with a dual time-stepping technique. A series of calculation have
been carried out to investigate the gasification of an isolated n-pentane droplet in a nitrogen
gas environment over a wide range of ambient pressures and frequencies. Results show that
the mean pressures and frequencies of the ambient gas have strong influences on the
characteristics of the droplet gasification. The amplitude of the response increases with
increasing pressure, and the magnitude of the vaporization response increases with the

frequency.
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