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Large eddy simulation study of spanwise spacing effects on sec-
ondary flows in turbulent channel flow! MOHAMMAD ALIAKBARIMIYAN-
MAHALEH, WILLIAM ANDERSON, UT Dallas — The structure of turbulent flow
over a complex topography composed of streamwise-aligned rows of cones with vary-
ing spanwise spacing, s is studied with large-eddy simulation (LES). Similar to the
experimental study of Vanderwel and Ganapathisubramani, 2015: J. Fluid Mech.,
we investigate the relationship between secondary flow and s, for 0.25 < s/6 < 5.
For cases with s/d > 2, domain-scale rollers freely exist. These had previously been
called “turbulent secondary flows” (Willingham et al., 2014: Phys. Fluids; Barros
and Christensen, 2014: J. Fluid Mech.; Anderson et al., 2015: J. Fluid Mech.),
but closer inspection of the statistics indicates these are a turbulent tertiary flow:
they only remain “anchored” to the conical roughness elements for s/0 > 2. For
s/ < 2, turbulent tertiary flows are prevented from occupying the domain by virtue
of proximity to adjacent, counter-rotating tertiary flows. Turbulent secondary flows
are associated with the conical roughness elements. These turbulent secondary flows
emanate from individual conical topographic elements and set the roughness sub-
layer depth. The turbulent secondary flows remain intact for large and small spacing.
For s/6 < 1, a mean tertiary flow is not present.
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