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One-Dimensional Spectral Analysis of Drag Reduction with

Spanwise-Wall Osillation in Channel Flow

HUANG Le-ping, DONG Gang, FAN Bao-chun
(Key Lab of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A turbulent channel flow subjected to spanwise wall oscillation was investigated by direct numerical simula-

tion (DNS). The DNS results show that the friction drag can be reduced significantly by changing the amplitude and the

period of the oscillation. The one-dimensional energy spectra analyses of velocity fluctuations were carried out quantitative-

ly. It is found that turbulence kinetic energies are reduced remarkably, and that the streamwise and spanwise velocity fluc-

tuations are suppressed dramatically. Simultaneously, there is a transfer of energy from the large-timescale to small-times-

cale turbulence eddies by the periodic spanwise-wall oscillation. The differences of the vorticity energy spectra of three typi-

cal drag reduction phases in a drag reduction periodicity were analysed. It is found that the suppressions of total vorticity

energy for these three phases are different. Three kinds of changes in the structures of near-wall turbulence were analyzed.

The mechanisms of turbulence suppression and drag reduction via spanwise wall oscillation were further clarified.
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