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Numerical Analysis of Developing Turbulent Flow in a Rectangular Duct with
Abrupt Change from Rough to Smooth Wall

Hitoshi Sugiyama

Toru Tazawa

Daisuke Hitomi

Numerical analysis has been performed for three-dimensional developing turbulent flow in a rectangular duct with

abrupt change from rough to smooth wall. An algebraic Reynolds stress model is adopted in order to predict precisely.

Calculated results of mean velocity and Reynolds stresses are compared with the experimental data in order to examine

the validity of the presented numerical method and an algebraic Reynolds stress model. As a result of this research, it

has been found that the present method is able to predict main flow velocity qualitatively and reproduce the secondary

flow of the second kind which is generated by anisotropic turbulence. But the present method tends to underestimate the

intensity of secondary flow. The presented method predicts reasonably the distribution of friction velocity along the

flow direction which indicates minimum value just after passing roughened wall.
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Fig.1 Schematic diagram of experimental apparatus and

definition of coordinate system
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Fig.2 Computational mesh layout
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Fig.4 Comparison of secondary flow of the second kind
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Fig.5 Comparison of main flow fluctuating velocity
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Fig.6 Comparison of shear stress uiUs
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Fig.7 Comparison of shear stress uiu2
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