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A LABORATORY EXPERIMENT ON THE ONE- AND TWO-CELL
STRUCTURE IN TORNADO-LIKE VORTICES

By Nobutaka MONJI and Yasushi MITSUTA

Synopsys

A laboratory vortex simulator was developed to investigate the characteristics of the small
scale atmospheric vortices. The structure of the one- and two-cell vortices is studied based
on the flow visualization and the three dimensional hot-wire velocity measurements. The
vortex core diameter is found to increase as a unique function of the swirl ratio. The transi-
tion of a vortex from one-cell to two-cell structure occurs throughout the whole convergence
layer within considerably small swirl ratio range near unity. The maximum horizontal velocity
appears close to the ground surface. The height of the maximum velocity seems to be insen-
sitive to the swirl ratio.
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Inflow angle by hot wire
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Inflow angle by smoke
Comparison between the inflow
angles measured by the hot wire
anemometer and the smoke tra-
jectories. Dashed lines indicale
the limit of 5% error.
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Fig. 3 Variation of the smoke filled core diameter with the swirl ratio.
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Fig. 5 Vertical distribution of the tangential wind velocity for Case IIL
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Fig. 6 Distribution of the tangential wind
velocity (cm/s) in the r-z plane.
(a) Case I, (b) Case II, (c) Case
I, (d) Case IV.
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Fig. 7 Maximum wind velocity near the ground surface and its location. (a) and (b) for
various S, (c) and (d) for various Re, (a) and (c) the radius of the maximum
velocity, and (b) and (d) the maximum horizontal wind velocity.
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