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Numerical Analysis of Redistribution of Turbulent Energy in an
Equilateral Triangular Duct by means of a Reynolds Stress Model

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA, Masaru HIRATA,
Satoshi UENO and Nao NINOMIYA

A numerical analysis has been performed for three-dimensional developing turbulent flow in an
equilateral duct by a modified Reynolds stress equation model. Governing equations are transformed
from the physical plane to the calculation plane by boundary-fitted coordinate systems. Special
attention was paid to the developing process of secondary flow of the second kind and redistribution
process of turbulent energy. The calculated results suggest that the secondary flow of the second kind
is generated in a corner region by anisotropy turbulence and it has maximum value at which
momentum transfer is caused actively by interaction with the boundary layer. In addition, it was
clarified that the interaction terms of mean strain and fluctuating velocities played more important
roles in the redistribution process than the interaction term of fluctuating velocities.

Key Words: Numerical Analysis, Turbulent Flow, Secondary Flow, Reynolds Stress Model,
Boundary-Fitted Coordinate Systems, Equilateral Triangular Duct
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