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LES for Turbulent Flows Through a Duct of Regular-Polygon Cross-Section
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Masayoshi OKAMOTO, Grad. Sch. Int. Sci. Tech., Shizuoka Univ., Hamamatsu, Shizuoka, 432-8561

A large eddy simulation (LES) for turbulent flows through a duct of regular-polygon cross-section using the
immersed boundary (IB) method is performed in the present work. In case of the square duct, though there are
some disagreements of the mean quantities related with the streamwise velocity between the present LES and the
previous direct numerical simulation (DNS), the LES can reproduce the secondary flow of the DNS. The LES for
ten types of regular-polygon duct shows that the secondary-flow speed decreases as the number of sides of the
regular polygon n increases and that the secondary flow in case of the regular decagon duct disappears like the
turbulent pipe flow. In case of low n, the turbulence-structure behavior near the side center is different from that

near the vertex.
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Fig. 1: Flow configuration and coordinate system.
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Fig. 2: Contour of the mean streamwise velocity and
streamlines of the secondary flow.
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Fig. 3: Distributions of the Reynolds stresses.
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Fig. 4: Bulk velocity Up and maximum velocity of the
secondary flow V44
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Fig. 5: Streamwise mean velocity U and secondary flow.

Fig. 7: Reynolds normal stress v'v’.
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Fig. 9: Reynolds shear stress u/v’. Fig. 11: Reynolds shear stress v'w/’.

6 Copyright (© 2019 by JSFM



58 33 EERGHES Y RI I L
All-1

(a) n=3 (b) n=4
/

Fig. 12: Visualization of the streamwise low-speed
streaks (blue region) and vortex structures (yellow one).
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