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Abstract

An experimental study on the flow over the axisymmetric backward-facing step was carried
out. The purposes of the present study are to investigate the effect of the free stream turbulence
intensity on the reattachment length and to understand the turbulence structure of the recirculat-
ing flows. Local mean and fluctuating velocity components were measured in the separated and
reattaching axisymmetric turbulent boundary layer over the wall of convex cylinder placed in a
water tunnel by using 2-color 4-beam fiber optics laser Doppler velocimetry. As the free stream
turbulence intensity increased, the reattachment length became shorter due to the enhanced
mixing in the separated shear layer. It was also observed that the reverse flow velocity and
turbulent kinetic energy increase with increasing free stream turbulence intensity. Spectral data
and flow visualization showed that low-frequency motions occur in the separated flow behind a
backward-facing step. These motions have a significant effect on the time-averaged turbulence
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Fig. 16 Comparison of flow patterns visualized behind
axisymmetric backward-facing step using
Polyvinyl Chloride at different time(D=101.6,

d=25.4, H=38.1 mm)
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