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[ Abstract] In this paper, the condensation process of air-steam mixed bubbles in water with initial vapor mass fraction above

0.5 has been numerically studied. Based on multi-phase flow solver of open source software package OpenFOAM

icoReactingMultiphaselterFoam for simulating the problem above. The phase interface tracing method is fluid volume method

(VOF), combined with continuous surface stress model (CSF), Lee model and K-&¢ model to establish numerical model. The

calculated results of the established numerical model match the experimental results well, which indicates that the model can

predict the behavior of direct contact condensation of steam bubbles containing non-condensing gas well. The results show that:

After the bubble volume stabilizes, the shape of the bubble will appear oscillation. During condensation, there is a temperature

gradient near the bubble boundary. There is a linear relationship between the terminal equivalent diameter and the initial bubble

diameter. For the bubble with high initial non-condensing gas content, its terminal equivalent diameter increases faster with the

increase of initial diameter. In pairs of vertical bubbles with small spacing, condensation of steam in the bubbles below is inhibited.

[Keywords] Multi-phase flow; phase-change heat transfer; OpenFOAM; Direct contact with bubble condensation
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Fig.2 Comparison of numerical simulation and

experimental results
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Fig.3 Comparison of bubble volume changes
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Fig.8 Influence of subcooling degree on air-vapor bubble
condensation
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