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In the present study, flow regimes of co-current, air-water two-phase flow in a vertical tube with 70 mm
internal diameter were investigated. Simulation was accomplished by open source software,
OpenFOAM, and One Fluid model has been used to simulate two-phase flow, which in this model, the
interface of two-phase flow has been followed by Volume of the Fluid model. Hitherto, most of the
researchers conducted experimentally and the researchers in many of the numerical studies just
investigated the small tubes. The simulation was investigated according to boundary conditions of the
vertical tube. Air and water superficial velocities in inlet and pressure in outlet were constant.
Moreover, a no-slip condition in the internal tube walls has been considered. The main purpose of this
study is to identify the flow regimes based on the superficial velocities of air and water in the inlet.

VOF Model Moreover, the diagrams of density distributions of phases were obtained with respect to the behavior of
each two-phase flow pattern which can be identified. Superficial velocity of air and water were in the
range of 0.01-15 m/s and 0.1-1.5 m/s, respectively. By analysis of the results, bubbly, slug, churn and
annular regimes as well as, semi-annular and Cap-Bubbly sub-regimes were observed.
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a) Bubbly b) Slug ¢) Churn d) Annular
Fig. 1 Co-current Two-Phase flow patterns in vertical pipes[6]
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Void Fraction (a)

Time(s)
Fig. 2 Sample void fraction signals from impedance probe[20]
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Table 2 The geometrical parameters of bubbles in different bubbly
patterns

8 eSile Zes b Sils .
5 b sl cs
Ayl b 4 bl (mm) el
0.18 125 Usg = 0.015m/s (&
Ug, = 0.5m/s
0.12 8.2 Usg = 0.015m/s (o
Ug, = 09 m/s
0.05 37 Usg = 0.015m/s (z
Usp = 1.5m/s
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