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The stability of asymmetrical double rows of
vortices in a uniform shear flow

Masaru Kiva
Mikio ARIE

Abstract

In this paper, the authors present a flow model of the vortex system which would
be originated in the wake of a two-dimensional bluff obstacle in a uniform shear flow
u=Gy-+U, together with a discussion on the stability of the vortex system concerned.

The stability area is shown in figure 4 in terms of 7 and p, where 7 is the circulation
ratio I",/I"; and p the spacing ratio times #. This flow model can simply be reduced to
the K4rmén vortex street when the velocity profile is uniform, its condition of stability
being A/l=0.281 which is indicated as K in figure 4.

From the momentum considerations, moreover, the drag D of the body giving rise

to the system can be evaluated as
r+r, ori+nriy oAl I’ Th
A=t ph U 7 122 ¢ ——

21 R 7L B
where 0 is the density of the fluid, U, is the velocity of the vortex system relative to the
obstacle, 4 is the lateral spacing between the vortex rows, [ is the distance between con-
secutive vortices of the same row and I',, I', are the circulations of the vortices which
belong to the vortex system. This formula is equivalent to that given by Karmén when
G=0, namely I',=1",=T".
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