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Fig.4 Spatial distribution of Reynolds stress and mean velocity strain rate components during ejection
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The spatial topologic characteristics of Reynolds stress for the coherent structure

in wall turbulence

Jiang Nan'***, Guan Xin-Lei', Wang Wei', Cheng Lu'
(1. Department of Mechanics of Tranyin University, Tiangin 300072, China;
2. Twanyin Key Laboratory of Modern Engineering Mechanics, Tianyin 300072, China;
3. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China :
4. Nunkai Universuv-Tianjm Universuy Center for LiuHwu Apphed Mathematies, Tianyin 300072, China)

Abstract: An experimental measurement was performed using PIV (particle image velocimetry) to investigate the spatial topological
character of Reynolds stress for the coherent structures in wall turbulence. The long-time spatial sequences dataset of fully developed
turbulent boundary layer (TBL) of flat plate was measured in a water channel. A new concept of spatial local averaged velocity
structure function is applied to describe the dilation, compression, shear distortion and rotation of multi-scale eddy structures in
turbulent flow. The fluctuating velocity components of TBL are decomposed into multi-scale components by spatial local averaged
velocity structure function. Based on the stretch and compression features of multi-scale eddy structures, a new coherent structure
conditional sampling method is used to extract the spatial topology of physicé] quantities, such as velocity. mean velocity strain rate
and Reynolds stress. during the process of coherent structure burst.

Key words: wall-bounded turbulence: coherent structure; Reynolds stress: spatial topological feature; locally averaged velocity

structure function
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