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Mathematical Analysis of indices of mixing efficiency of fluids based on the
characteristics of velocity fields

Funakoshi, Mitsuaki
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Three-dimensional steady velocity field of thermal convection of a fluid in a
rectangular container due to the increase in the vertical gradient of external temperature and the motion
of fluid particles under this velocity are examined for non-inclined and inclined containers. The
relation between the inclination of the container and the symmetry of velocity fields or the
characteristics of the motion of fluid particles is examined with a numerical method of high accuracy. We
obtain a close relation between the existence of chaotic motion and the symmetries of velocity fields.
Therefore, the symmetry of velocity fields is one of the important indices of efficiency of fluid mixing.
Fluid motions associated with water waves excited by the resonant motions of a rectangular container are
examined. We obtain the conditions for the container®s motion under which the three-dimensional velocity
fields caused by the motion are time-periodic, quasi-periodic or chaotic.
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