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Study on Effects of Inertial Force on Gas—Liquid Two—Phase Flows

in a Vertical Pipe with Forced Oscillation
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Bubbly pipe flows have been studied by many researchers, and various models and correlations, e.g.,
the drift—flux model, are available to estimate important variables such as the void fraction, the
phase—averaged velocity and so on. Effects of oscillating motion of a flow channel on bubbly flow,
which may possibly cause accumulation of bubbles near the wall, have however not been investigated
in detail yet. In this study void fractions of air-water bubbly flows in a horizontally oscillating
vertical pipe are measured and numerical simulations of the flows are also carried out to assess
the numerical method and to discuss the characteristics of bubble motion in the accelerating frame
of reference. The numerical method is based on the one-way bubble tracking method, and a 1ift force
correlation developed for bubbles in low Morton number systems is implemented. The pipe diameter
was 20 mm. The magnitude of the acceleration was 1 m/s? and the oscillation period was 0.8 s. The
bubble size ranges from about 3 to 7 mm. The accelerating motion of the pipe induced significant
lateral migration of bubbles and accumulation of bubbles on the pipe wall. The radial profile of
the void fraction in the steady pipe case in comparison with the measured data was agreed with the
experimental data. In the oscillating pipe case, the small peak of the void fraction distribution
near the pipe wall disappears and the profile is closer to a typical core—peaking profile. We took
the average of void fraction for the half period, which made clearer that a large increase/decrease
in the local void fraction is caused by the oscillation.
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