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Experimental Study on the Flow~Behind an Axisymmetric
Backward-Facing Step

K. C. Kim, J. S. Boo and J. P. Yang

Key Words : Axisymmetric Backward-Facing Step(Z| A  &t3kc}), LDV Measurement (3] o} 2|
844 237), Transverse Convex Curvature Effect (dF7u}& 23§73}, Recir-
culating Zone (3 2§ °3), Corner Eddy (=4 g2}

Abstract

Local mean fluctuating velocity components were measured in the separating and reattaching
axisymmetrc region of turbulent boundary layer over the wall of convex cylinders placed in a
water tunnel by using 2-color 4-beam fiber optics laser Doppler velocimetry. Measurements were
made with three different diameters of cylinders with four different diameters of cylinders with
four different diameter of the obstructions. The range of Reynolds number based on step height
was between 5,000 to 25,200. The study demonstrates that the reattachment length decreases with
decreasing cylinder radius and is always shorter than that for the two-dimensional backward-
facing step flow at the condition of the same step height. It was also observed that the turbulent
kinetic energy in the recirculating region increases with an increase in the radius of convex
curvature. The measured velocity field suggests that the transverse curvature can affect definitely
the formation of comner eddy.
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