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Fig.5 the contours of u' CS and the sections of velocity vector,
thereinto (a)(c)(e) based on eject events at z/dz=5/10/15 and
(b)(d)(f) based on sweep events at z/dz=5/10/15
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Fig.7 (a)(b)the contours of 4, and Q coherent structures based
on the eject events; (c)(d) the contours of 4, and Q coherent

structures based on the eject events:
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Tomographic TRPIV experimental research on the spatial-temporal evolution

of coherent structures in turbulent boundary layer
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Abstract: The spatial-temporal evolution of the coherent structure(CS) manifests as the spatial-temporal developing of the fluctuating

velocity, the velocity gradient, etc. The temporal sequence of 3D-3C velocity field in a turbulent boundary laver is finely measured by

tomographic TRPIV in a low-speed water tunnel. According to the criterion of energy maximization and the concept of local

averaged velocity structure function. the multi-scale wavelet analysis makes the location and size of the large-scale CS clear. To

extract the spatial topology of CS, the fluctuating velocity. the velocity gradient and the indicators to identify the eddy are averaged

by their spatial phases. The velocities of turbulent CS™ particles are given by the cross-correlation between CS and original

stream-wise fluctuating velocity at different moments in a neighbour period, which can show the spatial-temporal evolution of CS.

Key words: wall turbulence; cross-correlation; tomographic TRPIV; multi-scale wavelet analysis;

locally averaged velocity structure function: spatial-temporal evolution of coherent structures
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