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On the Characteristic Values of Vortex Structure Determined by the
Invariant Values of Velocity Gradient Tensor

by
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Gifu University, Faculty of Engineering

Vortex structure of the vortex streets in the wake of a circular cylinder is studied with the use of
invariants of velocity gradient tensor F ( p= trF, q =detF, w: vorticity ). The invariants were

measured using hydrogen bubble techniques for Reynolds number, Re=120 and Re=500. Particular
interests are paid in clarifying the flow features concerning vortex structure in those regions where

non-zero vorticity is distributed and in those regions where the eigen values of the velocity gradient
tensor are complex. We show that the scatter plot of q vs. p and that of 4q-p® vs. » > are useful for

identifying the vortex structure which is a stable rod-like vortex or an unstable sheet-like vortex in
the laminar wake (Re=120). And the scatter plots of these values are also useful to elucidate the snap
shot structure of turbulent vortex streets in the near wake of the cylinder (Re=500).
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Fig.3 Vortex streets visualized bv electrolysis method
Re=500, A xu/d=5.0, P yu/d=1.0
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Fig 6 Scatter plots of q vs. p, Re=500
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Fig 7 Scatter plots of q vs. p, Re=120
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Fig.8 Scatter plots of q vs. p and (4g-p) vs. @°,
Re=500, xy/d=5.0, vi/d=1.0
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