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Experimental investigation of Reynolds stress complex eddy
viscosity model for coherent structure dynamics

Jia YongXia, Jiang Nan
(Department of Mechanics, TianjinUniversity, Tianjin 300072, P.R.China)

Abstract:Time sequence signals of longitudinal, vertical velocity components, as well as
velocity gradientat different vertical locations in the turbulent boundary layer (TBL) over a
flat plate in a wind tunnel have been finely measured using double sensors hot-wire
anemometry. The wavelet coefficient of longitudinal velocity component, as an index, is put
forward to detect the ejection and sweep process of coherent structure in the TBL from the
random fluctuating background. The phase-averaged waveforms of Reynolds stress residual
contributing term of random fluctuations to coherent structure are extracted by conditional
phase-average technique. Based on the analysis for complex eddy viscosity model for
coherent structures theoretically, the phase differences and their variation across the TBL
between Reynolds stress residual contributing term of random fluctuations to coherent
structure and normal velocity gradient are studied. Through the experimental investigation,
the reasonability of coherent structures complex eddy viscosity model is confirmed.
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