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High-Pressure Droplet Vaporization with Emphasis on
the Vapor-Liquid Equilibrium Calculation

Kang-Won Lee, Jong-Won Chae and Woong-Sup Yoon
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Abstract

A rigorous study of single droplet vaporization under quiescent high pressure
atmosphere is attempted adopting method of flash evaporation calculation for
vapor-liquid equilibrium. Results due to flash method shows excellent agreement with
measurement. Also shown is the present model fairly capable of depicting transients
of droplet vaporization under high pressure environment, such as ambient gas
solubility, property variation, and multicomponent transports. Systematic treatment of
these effects with emphasis on vapor-liquid phase equilibrium revealed; conventional
treatment for subcritical droplet vaporization, such as d>-law, leads to erroneous
prediction of droplet history, augmented gas solubility is significant under
supercritical pressure, and vaporization rate proportionally increase with pressure.
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Table 1 Methods for evaluating thermodynamic and transport properties

Property Baselin method High-Pressure Correction Mixing or Combining Rule
Inqﬁld Density H%r%lg)nson & Thomson pomeon et al. (1982) 8%‘3}8;150“ &  Thomson
Gas Specific Hear 7-Otder  Folynomial 0fyce g Kesler (1975)  Mass Fraction Weighting
Liquid Specific  powlinson (1969) . Mass Fraction Weighting
Gas Viscosity Lucas (1980) Lucas (1980) Lucas (1980)

Liquid Viscosity Stephan & Lucas (1979) Lucas (1980) Chung et al. (1986)
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