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A LABORATORY EXPERIMENT ON THE MULTIPLE
STRUCTURE IN TORNADO-LIKE VORTICES

By Nobutaka Monjyt and Yasushi Mitsuta

Synopsis

The structure of the multiple vortices formed in tornado vortices is studied by a laboratory
experiment. The number of the subsidiary vortices increases with the swirl ratio. The wind
field of the multiple vortices with three subsidiary vortices is examined closely with an improved
smake-wire and a two component hot-wire anemometer. The core size, the maximum velocity
and other properties of the subsidiary vortices are measured by the smoke-wire. The mean
and the fluctuations of the velocity field is measured by the hot-wire anemometers. The spec-
tral analysis of the velocity fluctuations indicates a predominant peak at the frequency associated -
with the subsidiary vortices in most of the field except for the layer near the ground. The ratio’
cf the translation velocity of the subsidiary vortex to the mean field is about 0.9 in the upper
layers, but decreases down to about 0.7 near the ground.
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Fig. 3 low visualization of the various type of vortex.
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Fig. 7 The examples of the velocity variations measured by the two component
hot-wire anemometer. The left figure is the radial component and the
right figure the tangential component.
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angular velocity subtracted (right)
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