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Abstract: The present work uses the stereoscopic particle image velocimetry and calibration-
free dual hot-film wall shear stress measurement sensor to measure the flowfield and friction at
downstream of the one array of forwards wedge Micro Vortex Generator (MVG) in the turbulent
boundary layer at moderate Reynolds number. The result of flowfield measurement shows that
MVG produces the streamwise velocity defect regions and streamwise vortices pairs in
downstream time-averaged flowfield, which causes the second outer-peak in the spanwise pre-
multiplied energy spectra. The result of proper orthogonal decomposition shows that the
contribution of energy of structures induced by MVG is equivalent to the that of large-scale
structures and very large-scale structures in the smooth-wall turbulent boundary layer, which also
significantly affects the spatial distribution of the near-wall structures. The friction measurement

experiment shows that MVG array with higher height and closer spanwise arrangement has
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higher friction drag reduction. The drag reduction effect of MVG lasts downstream to 80 times of

its own characteristic height.

Keywords: micro vortex generator; turbulent boundary layer; Reynolds stress; flow control;

friction drag
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Fig. 1 Schematic diagram of the experimental setup in the test
section of a low-speed wind tunnel
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Rey H Ay’ Az’ uT/o

14 9.98 0.55 3453

6353 1.3 4.5 4.5 11000
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Fig. 2 Schematic diagram of MVG array characteristic size
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Table 2 Main size of the three MVG array
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Fig. 3 The SPIV measurement results are compared with the DNS
results under the smooth wall condition
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Fig. 4 The friction sensor and its measurement results
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