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Experinental detection of fine-scale coherent vortices in turbulence
K. Sassa
Dept. of Natural Environmental Science, Kochi University
ABSTRACY
Some trials to detect fine-scale coherent vortices in turbulence are presented in the present paper. The
simplest method is a conditional measurement using an X-probe. We could measure various turbulence fields
at R,=19~2300 by this method and obtained the Reynolds number dependences of the characteristics of the
fine-scale coherent vortex. But, such data showed an error caused by the third velocity component
unmeasured. So we employed a double-X probe that can measure three components of instantaneous velocity
fluctuation. The resultant data showed that the fine-scale coherent vortex was slightly different from the
Burgers' vortex. We also examined the array of X-probe that can measure instantaneous 2-D velocity profiles.
Though it is in progress of such experiments, the primary results showed the validity of the conditional
measurement using single X-probe.
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Turbulence field U(m/s) ul wYlj 7 (mm) R,
Runl |nocturnal surface layer 1.9 0.334 0.154 0.71 2391
Run2 |nocturnal surface layer 1.5 0.335 0.117 0.51 1260
STI |homogeneous shear turbulence 8.0 0.153 0.692 0.23 820
ST2 | homogeneous shear turbulence 5.0 0.149 0.097 0.32 586
LSE | stable-stratified and excited turbulence 5.0 0.248 0.136 0.14 300
LSG | stable-stratified grid turbulence 5.0 0.030 0.020 0.31 19
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