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Study on Relaminarization of the Near-Wall Turbulence by the Acceleration.
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We investigated the reverse transition of highly accelerated turbulent flow using the DNS. The characteristic
properties and their variations are obtained, which qualitatively coincide with the tendency of the results obtained
by the previous experimental studies. The following have been proven. The turbulence intensities are reduced
drastically because of the termination of the energy production in the accelerated flow field, and the criterion of
their reductions depends on the acceleration parameter. The streamwise component of turbulence intensity near
the wall is maintained, which is because the mean velocity shear is growing due to the flow acceleration. The
other components of turbulence intensities are, however, reduced in the whole region of the accelerated flow field.
Additionally, the simulation under the condition that the slip-velocity is applied on the flat wall, which restrains
of the growth of the mean velocity shear, shown the possibility of the suppression of the streamwise component

of turbulence intensity near the wall.
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Fig. 1: Geometry of the contracting part of computa-
tional domain.
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Fig. 3: Variation of the total kinetic turbulence energy

K in the flow filed along the streamwise direction.
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