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DNS of Fully Developed Turbulent Flow and Heat Transfer in a Duct of a Quadrilateral Cross Section
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Direct numerical simulation (DNS) in a square duct is employed to examine the effect of walls on turbulent flow and thermal fields. The
Reynolds number Re, , based on the averaged wall friction velocity u, and the hydrodynamic diameter D, i.e., the duct width, is set to be 300.
The Prandtl number of fluid is assumed to be 0.71. The wall-normal direction is ambiguous because of the existence of two intersecting walls.
To resolve this issue, we employ a generalized coordinate system, where we define the three normal directions depending upon the magnitudes
of turbulent kinetic energy. We apply this generalized coordinate system to variables, such as the mean velocity, temperature gradients, stress
anisotoropy tensor and turbulent heat flux, and investigate the effect of walls on turbulent flow and temperature fields to get improved and more

generalized knowledge on the near-wall turbulent transport mechanism.
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