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Transition scenario of multiphase fluid flows described by dispersion rheology
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Flow visualization and rheological evaluation of bubble suspensions under
unsteady shear were performed for describing transition of multiphase fluid flow including tiny
bubbles. In the flow visualization, pipe flow and bubble convection were chosen as flow system to be

investigated. In pipe flow visualization, water to be injected as perturbation was contaminated
with fluorescent dye to visualize development of perturbation and behavior of bubbles
simultaneously. The results indicated that in the case that development of perturbation is
accompanied by formation of hair-pin like vortices, tiny bubbles are accumulated by the vortices and
enhance generation of local turbulence even at smaller amplitude of perturbation. In the
rheological evaluation, liner viscoelastic analysis based on velocity profile measurements indicated
variation of the relative viscosity with respect to amplitude and time scale of applied oscillatory
shear.
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