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Flow Characteristics of Water-Microbubble Two-Phase Flow

Koichi ARAGA and Keiji MURATA

It is known that small quantities of surfactant additives can greatly reduce the friction factors during the flow of a heat
transfer medium. This is because the generation of turbulent vortices is suppressed by the formation of rod-like micelles, and
the flow remains laminar in the high Reynolds number range. However, the method by surfactant additive would be limited to
just the closed loop system because of environmental impacts. On the other hand, the method by microbubble injection into
water has attracted a lot of attention because of the low environmental effect. However, the drag reduction effect of
microbubble injection into water flows often remains unclear, including their mechanisms. In addition, there are very few
reports on drag reducing effect of microbubble injection into pipe flows. This paper describes the experimental results of
water-microbubble two phase flows in a horizontal pipe. The streamline velocity was measured by using PIV system. As
experimental results of the friction factor and velocity profile by using PIV, the drag reducing effect of microbubble injection
was not observed in this experiment. The flow characteristics were quite similar to water single phase flow.
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Fig. 1 Experimental apparatus
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Fig. 2 Experimental apparatus (PIV)
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Fig. 3 Friction factor
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Fig. 4 Flow visualization
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Fig. 5 Velocity profile
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