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Abstract

An experimental study has been performed to investigate the horseshoe vortex system formed
around cylindrical obstacles mounted vertically on the surface over which a boundary layer is
formed. To measure the mean velocity of the flow field, a five-hole Pitot tube has been used. In
addition, surface static pressure measurements and surface flow visualization were also perfor-
med. From the five-hole probe measurements, vorticity distribution was deduced numerically and
the streamwise velocity distribution was also examined. To consider the effect of the leading-edge
shape on the formation of the horseshoe vortex, a qualitative comparison was made between the
three-dimensional flows around a circular cylinder and a wedge-type cylinder. The five-hole probe
measurements showed a single primary vortex which exists immediately upstream of the obsta-
cles, and endwall flow visualization showed the existence of a corner vortex. As the vortex passes
around the obstacle, the vortex strength is reduced and the vortex core moves radially outward.
Due to this horseshoe vortex, the fluid momentum is found to decrease along the streamwise
direction. Since the horseshoe vortex formed around a wedge-type cylinder has weaker strength
and is confined to a narrower region than that around a circular cylinder, the possibility that the
secondary flow loss due to the horseshoe vortex can be reduced through a change of the leading-
edge shape is proposed.
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