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Drag reduction by bubble injection
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Single bubble moving along test plate at Re=3000 and ¢=30°
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Bubbles moving along test plate at $=30°
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Bubble transport evaluation
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Drag reduction due to air-filled hydrophobic grooves
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Visualization & Velocity measurement
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Heat transfer enhancement by bubble injection

KIT KYOTO INSTITUTE OF TECHNOLOGY / JPN

Experimental apparatus
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Image processing for two-phase velocity estimation (e.g.,

Millimeter-bubble injection)
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Heat transfer coefficient
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Mechanism of heat transfer enhancement by microbubbles
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Mechanism of heat transfer enhancement by milli
bubbles
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Mechanism of heat transfer enhancement by microbubbles
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Factors for heat transfer enhancement by bubble injection _

Bubble-induced ____forsingle individualbubble — Bubble Bubble Noickburst
d(mm)  Reg upward flow

Wobbling motion  Vortex shedding clustering clouding motion
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Table 1 Factors for heat transfer enhancement by different-sized bubble injection (d farget bubble diameter, Re: target bubble Reynolds mumber, s i heat transfer coeflicienty
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Microplastic particle trapping by bubbles and pillars
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