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Visualization of Turbulent Structure

Using Vector Wavelet Transform

Hui LI, Yu ZHOU, Masahiro TAKEI, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

A vector multiresolution decomposition technique based on a two-dimensional

orthogonal wavelet transform was proposed in this paper. This technique was used to

analyze the velocity data obtained in the turbulent near-wake of a circular cylinder. The

data were simultaneously sampled using sixteen X-wires. The investigation aims to

visualize turbulence structures of various scales. The instantaneous velocity vector and

vorticity fields were decomposed into various scale structures. The large-scale structures

with a central frequency of 108Hz in the plane of mean shear are consistent with the

well-known Karman vortices. The rib-like structures that correspond to the saddle region

between Karman vortices were visualized.
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Fig.1 Experimental arrangement
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Fig.3 Multiresolution of streamline and vorticity in the (x, y)-plane at x/d=20



