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Numerical Analysis of Turbulent Flow in a 90-Degree Bend Pipe with a Half-Trip

Hitoshi Sugiyama TaichiImai Tomoki Kakvko Yuria Okagaki Naoto Kato

Numerical analysis has been performed for turbulent flow in a 90-degree bend pipe with half-tip 1ibs by using an
algebraic Reynolds stress model and boundary fitted coordinate system. Caleulated resulis are compared with the
experiment in order to confimm the validity of the presented model and clarify the mechanisin of drag reduction. It has
been found that the calculation can reproduce reasonably the measured velocity profiles including secondary flow
vectors. Besides, calculated results suggest that drag reduction must be caused by the secondary flow of the second kind
which is produced by enisotropic tarbulence through half-trip 1ib.

Key Words: Heat- fluid, Intake and exhaust, Computational fluid dynamics /Algebraic Reynolds siress model,
Secondary flow, Half-trip, Turbulent flow, (D1)
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Fig. 1 Schematic diagram of 90-degree bend pipe and

coordinate systems
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Fig.2 Grids layouts of cross section and side view for
h/D=0.021
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Fig.8 Calculated regions of separated flow
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