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Measurement of turbulent boundary layer and coherent
structure spatial mode based on Tomo-TRPIV
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Abstract: Tomographic time-resolved particle image velocimetry (abbreviated as TRTomo-PIV)is a
newly-developed advanced non-intrusive 3D-3C fluid velocimetry. It can measure the distribution of 3
velocity components in 3-dimensional velocity field without interference. The fundamental principle of
Tomo-TRPIV, the main components of measurement system, the main measuring steps as well as
measurement results of turbulent boundary layer and its coherent structure of flat plate turbulence in a
flume are presented in this paper. Experimental results indicate that Tomo-TRPIV can measure the
instantaneous and mean flow field in logarithmic-law region of turbulent boundary layer. Experiment
reveals that in logarithmic-law region, the vorticity field of coherent structure in turbulent boundary
layer exists mainly in the form of the space quadrupole. Quadrupole vortices are induced by each
other, and generate burst events such as ejection and sweeping, which maintain the evolution of
turbulent boundary layer.

Keywords: tomographic time-resolved particle image velocimetry technique; turbulent boundary layer;

coherent structure; quadrupole; ejection; sweep; burst



