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Numerical Analysis of Turbulent Flow in Periodically Arranged Ribs

Yuria Okagaki
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Naoto Kato Ryutaro Hino

Numerical analysis has been performed for turbulent flow in a square duct with periodically arranged ribs on bottom

wall by using an algebraic Reynolds stress model and boundary fitted coordinate system which is one of coordinate

transformation method. Calculated results are compared in detail with the experiment in order to confirm the validity of

the presented model. This kind of turbulent flow is characterized by separated flow which is one of difficult flows to

predict. It has been found that the calculation can reproduce reasonably the reattachment point of separated flow

including secondary flow vectors. As for Reynolds stresses, although prediction of Reynolds stresses is not perfect,

typical features are able to reproduce by an algebraic Reynolds stress model.
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Fig. 1 Diagram of square duct with periodically arranged ribs and

definition of coordinate system
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Table 1 Modeling of the pressure-strain correlation term
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Table 2 Model constants of the pressure-strain correlation term

a c; & G C ¢ C, x
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Fig. 2  Grids layouts for three dimensional view and

cross sectional planes
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Fig.3 Comparison of the averaged flow field in plane 1X1.X;
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Fig. 4 Comparison of the normal and shear stresses in plane 1.X,.X;
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Fig. 5 Comparison of the averaged flow field in plane 1X0X;
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