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Experimental Study on the Three-Dimensional Topology of Hairpin
Packet Structures in Turbulent Boundary Layers
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Abstract

Experimental study on the three-dimensional topology of hairpin packet structures in turbulent boundary
layers were carried out. Two different Reynolds number based on momentum thickness, Reg=514 and 934

were generated in a blowing type wind tunnel under the condition of zero pressure gradient. Simultaneous

measurements of velocity fields at a wall-normal plane and wall-parallel plane by a plane PIV and a

Stereo-PIV systems. The two Nd:Yag laser systems and three CCD cameras were synchronized to obtain

instantaneous velocity fields at the same time. To avoid optical noise at the crossing line by the two laser

light sheets, a new optical arrangement using polarization was applied. The obtained velocity fields show the

existence of hairpin packet structure vividly and the idealized hairpin vortex signature is confirmed by
experiment. Two counter-rotating vortex pair which reflects the cutting plane of hairpin legs are found both
side of a strong streaky structure when the wall-normal plane cuts the hairpin head.
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Fig. 1 Schematic of experimental setup
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