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Fluid Characteristics of Milky Bubble Flow with Micro Bubbles

INUI Tomohiko, SERIZAWA Akimi, YAHIRO Toshihiko

Abstract Our current understanding of turbulent structure in bubbly two-phase flow is limited to
the case where the size of bubbles in the flow generaly stands between the integrated turbulent
scale and micro turbulent scale. It is therefore anticipated that the bubbles whose diameter is much
smaller than the micro turbulent scale may exhibit different behaviors from those shown by the
ordinary sized bubbles and thus the two-phase flow structures may be changed. We carried out
measurement of cross-sectional void fraction and frictional pressure drop in a verticaly upward
air-water milky bubbly flow in a 20mm i.d. circular pipe containing micro bubbles of the order
more or less 50 microns. The result indicated that the void fraction is well correlated
by o = 0.702 . Another very important new finding is that micro bubble injection induced a very

strong laminarization of the flow. Laminar-to-turbulent transitions occurred at the Re numbers
between 10* and 3x10for void fraction of 0.3~0.5%.
Keywords: Micro bubbles, Milky bubbly flow, Void fraction, Pressure drop, Laminarization
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Fig.3 Cavitation nozzle and milky bubbly flow
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Fig.4 Cross-sectional average void fraction
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Fig.5 Two-phase friction factor vs. Reynolds number
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