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Rotational effect on Turbulent Curved Channel Flow
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Mitsuhiro NAGATA, Masatoshi MORI and Nobuhide KASAGI
Dept. of Mechanical Eng.. The University of Tokyo. Tokyo, Japan

Effects of centrifugal and rotational instabitity on the structure of wall turbulence are investigated by means of direct numeri-
cal simulationtDNS) of turbulent curved channel flow with system rotation. The DNS results show: 1) in negative rotation
case. turbulence intensity distributions vary in a complex manner with increasing rotation number: 2)in the case of strong
positive rotation, the redistribution from radial Reynolds stress (o other components occurs by pressure-strain correlation due
to the strong radial production of body forces. Combined effects of curvature and rotation are revealed through the flux
Richardson number distributions
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(Ro(<())

=25 --= Production by Centrifugal torcg
(3 - Production by Coriolis foree
-E — Turbulent diftusion
3 -
nost
[
7
E4
s ressrottiin correation
-VASCOUs diffusion
N Dissipation

— Shear Production

w T [ Ton

Fig. 6 Streamwise Reynolds stress budgets.

(convex side, Ro=+5.0)
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Fig. 7 Radial Reynolds stress budgets.
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Fig. 8 Strcamwise Reynolds stress budgets.
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Fig. 9 Radial Reynolds stress budgets.

(concave side, Ro =+5.0)
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