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Elucidation and kinetics construction of anomalous transport phenomena in Taylor
vortex flow with polymeric fluids

Masuda, Hayato
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Meridional flow

In this study, heat and mass transfer characteristics of Taylor vortex flows

in non-equilibrium and inhomogeneous fields were investigated. Experimental flow observation,
temperature measurement, and numerical analysis were conducted for conical Taylor vortex flow and
cylindrical Taylor vortex flow with temperature distribution. Polymeric fluid was used as the fluid.

In the conical Taylor vortex flow, it was found that the upward velocity of vortex cells due to
meridional flow was affected by the rheological properties of the polymeric fluid. In the
cylindrical Taylor vortex flow under a non-uniform temperature field, various flow modes were
observed due to the interaction between the Taylor vortex flow and natural convection, and heat

transfer was enhanced in the mode in which the Taylor vortex flow and natural convection appeared
alternately.
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