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Effect of wall roughness on turbulent structures based on mean vorticity
transport equation

Kameda, Takatsugu
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The effect of the skewness of surface roughness to mean velocity
distribution in turbulent channel flow was investigated from the correlation terms of fluctuating
velocity and vorticity. Karman®s constant for mesh rough surface flow is lower than that for smooth
surface flow, and it decreases with the skewness. The correlation terms between fluctuating
velocity and vorticity are constant in the logarithmic region. The value of the correlation between
the vertical fluctuating velocity and the spanwise fluctuating vorticity normalized with the wall
variable for the mesh rough surface flow with the skewness of -0.847 agrees well with that for the
smooth flow. The absolute value of the correlation decreases as the skewness increases. The value of

the correlation between spanwise fluctuating velocity and vertical fluctuating vorticitK normalized
with the wall variables is positive for smooth surface flow, but negative for mesh rough surface
flow regardless of the skewness.
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Fig.1 Flow Field and coordinate system.
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Table 1 Roughness parameters of each mesh
Mesh8 Mesh18 Mesh24
Sk 0.390 -0.121 -0.847
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Fig.6 Fluctuating velocity and vorticity correlations
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