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Interaction of lee-wave and vortex in continuously

stratified fluid

. sk .. *
Tomonori MATSUURAT Jun TaBaTa and Hajime KATO

Abstract — The continuously stratified flow over a semicircular cylinder placed in a channel of finite

depth is investigated by a visualization experiment. The explored parameter space is 0.6 XK <3.6,
360<Re<4000 and 0.41<e<0.47, where K is the mode parameter, Re the Reynolds number and
¢ the ratio of the obstacle height to the depth. It is found that the critical value of the stability parameter

& at which “fully attached flow” changes into “standing vortex” is nearly 2.2 and that at which “standing

vortex” changes into ‘“‘vortex shedding” is nearly 1.1 for e=0.46. The standing vortex length decreases

as K increases, that is, it decreases as the lee-wave length decreases. When K~ 1, the photograph shows

that the upstream influence appears on the upstream side of the semicircular cylinder. Also discussed

is the relevance of our results to the acoustic image indicating the interaction of the lee-wave and the

separated boundary layer in Knight Inlet (Farmer and Smith, 1980).
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Fig. 4 Experimentally observed conditions for
gravitational instability in the lee waves
for the semi-circular cylinder.
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Fig. 5 Flow regime map on K-Re plane: €=0.46.
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Fig. 6 Calculated length of the attached eddies
behind the semi-circular cylinder as a
function of K. The upper solid line
denotes the half wave length obtained
by linear theory.
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Fig. 7 Acoustic image of lee wave and the
separated boundary layer in Knight
Inlet (after Farmer and Smith, 1980).
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