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Investigation of Droplet Vaporizatio Phenomena
in High Pressure Environments
Hyunchang Lee, Seungwook Baek
ABSTRACT
The spray combustion and spray cooling depends on droplet evaporation. So, evaporation model for
spray has been requested and lots of investigation has been done and various reliable models have
been developed also for last few decades. In the present study, One dimensional quasi-steady
spherically symmetric droplet evaporation model for micro—gravity is developed. The gas phase was
assumed as steady state and the thermophysical properties are calculated as a function of
temperature, pressure and composition and the properties used in the model was validated by NIST
web data and overall evaporation history results was compared with experimental results by
Nomura and Qasim and gave satisfactory agreements.
Through this model, diverse phenomenon was investigated, especially regarding the effects of
ambient pressure and temperature. The effects of pressure for the droplet evaporation time were
studied. The high pressure increased the droplet surface temperature and made effect on the
evaporation time depend on atmospheric temperature. The role of the ambient temperature was
investigated and explained. The basic investigation for the evaporation process according to
variation of droplet diameter and surface temperature were also investigated and the well-known
phenomena, like D-square-law, were reported, too.
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Table 2 Boiling point variation
accordint to pressure

Pressure(MPa) |Boiling Pt.(K)
0.1 371.09
0.5 437.04
1.0 474.30
15 499.18
2.0 518.23
2.5 533.74
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Fig. 11 Sphere and infinitesimal plate
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