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Analysis of Generating Mechanism of Secondary Flows in Turbulent
Open-Channel Flows using DNS Data

SRR R
Joung, Younghoon * Choi, Sung-Uk

Abstract

Using DNS data for turbulent flows in an open-channel with sidewalls, the mechanisms by which secondary flows are gen-
erated and by which Reynolds shear stresses are created, are demonstrated. Near the sidewall, secondary flows invading
towards the sidewall are observed in the regions of both lower and upper corners, while secondary flows ejecting from the side-
wall towards the center of the channel are created elsewhere. The distributions of Reynolds shear stresses near the sidewall are
analyzed, connecting their productions with coherent structures. A quadrant analysis shows that sweeps are dominant in two
corner regions where secondary flows invading towards the sidewall are generated, but that ejections are dominant in the
region where secondary flows ejecting towards the center of the channel are created. Also, conditional quadrant analyses reveal
that the productions of Reynolds shear stresses and the patterns of secondary flows are determined by the directional ten-
dencies of coherent structures.

Keywords : direct numerical simulation (DNS), open-channel flow, secondary flows, Reynolds shear stresses, coherent struc-
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