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Validation of bubble shapes in the two phase flow simulation in a capillary tube
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A validation of a two phase flow simulation using a sharp interface model is conducted with a bubble shape in the steady

two phase capillary flow. In comparison with a previous experimental study and numerical studies using a diffuse
interface model in a square tube, the bubble length predicted by the sharp interface model used in this study is found to
be smaller by 6 percent. Particularly, a difference is found in a curvature near the bubble head. The authors considered

that an effect of fluid property distributions on the interface may cause the curvature difference between the interface

models.
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Fig. 1 Schematic diagram of the computational domain and
the initial bubble shape.
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Fig.2 Bubble shapes in a lateral cut. Difference is found in the bubble
length and radius between the present Sharp interface model and the
experimental result by Marschall et al.
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Fig. 3 Comparison of the bubble shape near the head in a lateral (left)
and a diagonal (right) cut between the result of the present simulation
and experimental result by Marschall et al.
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Fig. 4 Comparison of the shape near the tail of the bubble in a lateral
(left) and a diagonal (right) cut between the result of the present
simulation and experimental result by Marschall et al.
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Fig. 5 Comparison of the bubble head shape between the result of the
present simulation and the results of the simulation using diffuse

interface model by Marschall et al. We found the difference in the
curvature of the interface and the radius of the bubble.
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Fig. 6 Comparison of the bubble tail shape between the result of the

present simulation and the results of the simulation using diffuse

interface model by Marschall et al.
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