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Study on Heat and Mass Transfer Process of Single Component
Droplet Under Rapid Depressurization
DU Xiaoze, WEI Jiayin, WU Jiangbo

(School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050 China)

Abstract: Based on the capture of gas-liquid interface with Fick law and VOF (Volume Of Fluid)
method, a single droplet evaporation model was established which is suitable for rapid step-down environ-
ment, and the new model of pure water droplet evaporation was verified by the experimental results. It was
studied that morphological changes of static pure water droplets during phase transition and the changes of
temperature field and vapor distribution in the droplet with time. The study simulated and analyzed the in-
fluences of droplet center temperature and evaporation rate during different pressure environment, droplet
diameter and initial temperature. The results show that the droplet shape and the distribution of vapor in the
environment will change with the variation of velocity field in the process of depressurized evaporation, the
droplet center temperature is proportional to the final environmental pressure, and the initial temperature is

proportional to the rise rate of the droplet center temperature. The final environmental pressure has a great
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influence on the initial evaporation rate of the droplet, while the initial diameter and initial temperature of

the droplet have a great influence on the evaporation rate of the droplet in the later stage.

Keywords: single-component droplet; depressurized evaporation; evaporation model; numerical

simulation
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