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Abstract

An analytic solution of steady linear viscous flow on
a spherical cap (Figure 1) rotating about its center
is obtained. An inflow and an outflow on the bound-
ary of spherical section drive the fluid motion. The
solution of the stream function (¥, ) is expressed
as the Fourier series in longitude ¢ € [0, 27) and the
first-kind associated Legendre functions of complex
degrees in colatitude ¥ € [0, ;).

Figure 2 shows contours of the stream function % in
a frame rotating with the spherical cap (9, = 7/9)
viewed from the north pole. We assume uniform flow
within an inlet and an outlet. The centers of the
inlet and outlet are placed at ¢ = 0, 7, respectively,
making the straight angle, and their inscribed angles
are the same 7/9. No-slip boundary condition is
imposed. The inflow turns westward immediately
after entering the spherical cap and separates into
cyclonic and anticyclonic flows along the boundary:.
These two branches merge and turn eastward before
exiting the outlet. The streamline passing through
the center of the inlet passes the north pole and the
center of the outlet; this divides the inflow into the
above two branches. The results in part support the
approximation analysis and laboratory experiment
done by Imawaki and Takano (1974).
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Figure 2: Contours of stream function ¥ (¥, ¢).



