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The Stability of Boundary Layer on a Rotating Sphere in Still Fluid

Hideo TANIGUCHI, Ryoji KOBAYASHI and Yu FUKUNISHI

Theoretical study of three-dimensional boundary layer transition on a sphere rotating in still
fluid has been carried out by a linear stability analysis. It was determined from experimental results
that the relative location of spiral vortices which appear in the transition region is fixed against the
rotating sphere surface when the rotating effect is large. However as the rotating effect decreases,
these vortices begin to move. So far, this phenomenon has not been explained theoretically. In this
study, the boundary layer instability and the characteristics of spiral vortices are theoretically
investigated by calculating the behavior of the small disturbances and the critical Reynolds number
of the boundary layer on a rotating sphere using the linear stability theory.
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