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Linear Theory of Rotating Fluids
Using Spherical Harmonics

Part |: Steady Flows
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It is shown that z systematic development of physical quantities using spherical
harmonics provides analytical solutions to a whole class of linear problems of rotating
fluids.

These solutions are regular throughout the whole domain of the fluid and are not
much affected by the equatorial singularity of steady boundary layers in spherical
geometries.

A comparison between this method and the one based on boundary layer theory is
carried out in the case of the steady spin-up of a fluid inside a sphere.

KEY WORDS: Rotating fluids, spin-up, spherical harmonics.

1. INTRODUCTION

The classical way to attack problems of rotating fluids is to use

boundary layer theory. Indeed, in most physical applications the

Ekman number (the ratio of viscous force to Coriolis force) is very

small giving rise to boundary layers near the boundaries of the fluid.

This technique has been investigated extensively by Greenspan

(1969). It turns out to be adequate when computing flows near
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