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The Study of Effect of Surface Roughness on Turbulent
Flow Field in a Duct

E. Karamad; H. Rahimzadeh; M. Shams

ABSTRACT

In this research effects of surface roughness on turbulent flow field (2-D) in a rectangular duct are
investigated by Direct Roughness Simulation (DRS) for the first time. In traditional methods, wall functions
are normally corrected and applied for considering surface roughness. However, in present method Direct -
Roughness Simulation (DRS) without using roughness modeling. In this way, the wall surface roughness
scheme is considered like a saw tooth with triangular shape and random height. Reynolds stresses which
appear in the Navier-Stock equations are modeled with RSTM method (with corrective coefficients) and
solved with the SIMPLE method, using the FLUENT software. The fluctuating components of fluid velocity
are determined by CFWN model.

In compare with the traditional methods, the present method results for fluctuating components of fluid
velocity are more compatible with experimental data.

KEYWORDS
Turbulent flow field, Rough surface, Reynolds stress model
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