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Experimental Study of Three-Dimensional Turbulent Flow in a 90°
Rectanglar Cross Sectional Strongly Curved Duct
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Abstract

In the present study, the steady, incompressible, isothermal, developing flow in a 90° rectangular
cross sectional strongly curved duct with aspect ratio 1 ; 1.5 and Reynolds number of 9.4 % 10* has
been inves-tigated. Measurements of components of mean velocities, pressures, and corresponding
components of the Reynolds stress tensor are obtained with a hot-wire anemometer and pitot tube.
In general, flow in a curved duct is characterized by the secondary vortices which are driven
mainly by centrifugal force-radial pressure gradient imbalance, and the stress field stabilizing
effects near the convex wall and destablizing effects close to the concave wall. It was found that
the secondary mean velocities attain values up to 39% of the bulk velocity and are largely
responsible for the convections of Reynolds stress in the cross stream plane. Therefore upstream
of the bend the Reynolds stress are low. Corresponding to the small boundary layer thickness. At
successive planes, large values of Reynolds stress were observed near the concave surface and the

side wall.
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Fig. 17 Spanwise velocity fluctuatlom ww
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Fig. 18 Reynolds shear stress uv
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Fig. 19 Reynolds shear stress zw
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Fig. 20 Reynolds shear stress vw
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