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Quantitative Study of Vortex Structure by Means of Flow Visualization Experiment

———Measurement of Velocity Gradient Tensor———
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*Canon Co. Lid. and **Gifu University

ABSTRACT

We proposed a technique for quantitative information to understand the vortex structure by means of
hydrogen bubble techniques. Using the technique we obtained not only the velocity but the velocity gradient
tensor in the vrotex region in the near wake of a circular cylinder. Based on the values obtained in this
technique, the patterns of sectional streamlines passing through stagnation points and extending to the
region near the center of vortices and the contour of vorticity were illustrated to see the overall structure of
the vortices. Thus, we determined the local values of shear stress and divergence in the vortex region as
well as the global characteristic values of vortices, e. g. circulation, enstrophy, momentum, angular
momentum, etc. These results suggest that the vortices change in structure from sheet —like vortices to
rod —like vortices when the vortices formed behind the cylinder were convected downstream in the near
wake of the cylinder.
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