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Frictional Drag Reduction by Microbubbles
(The Effect of Local Void Ratio)
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ABSTRACT

Local frictional drag and local void ratio in the flow with microbubbles were mea-
sured in the high speed small circulating water tunnel, by systematically changing
the average void ratio, the main flow velocity and the measurement position from the
microbubble injection point. The vlocity distribution of microbubble-flow was also
measured by using PIV. The results indicate that the local void ratio near the wall is
important for efficient frictional drag reduction.
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Fig.1: Small high speed water tunnel
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Fig.2: Suction type local void ratio
measurement system
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Fig.3: The frictional drag reduction by
microbubble injection
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Fig.5: The local void ratios (raw data)
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Fig.6: The local void ratios (corrected data)
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Fig.7: The velocity distribution of
microbubble flow (PIV)
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