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Rheological characteristics of microbubble mixture are investigated experimentally
from laminar to turbulent states to obtain following findings: Non-equilibrium
deformation of bubbles in oscillatory shear provides effective viscosity higher than 10
times as that of equilibrium deformation. In transition mode to turbulence, flow
modulation is suppressed with microbubble, proving the fundamental function of
transition delay. Reduction in turbulent intensity, promotion of heat transfer, and
emergence of new type boundary layer structure with clustering of bubbles are also
found in turbulent states.
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