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Figure 12 Instantaneous stream line during Karman vortex shedding in a horizontal plane at z/H=0.3

Figure 13 Instantaneous stream line during Karman vortex shedding in avertical plane at y/D=0
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Figure 14 Instantaneous stream line during Karman vortex shedding in a perpendicular
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Figure 15 Conceptual diagram of the conditional

sampling of PIV images
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Figure 16 Stream lines in horizontal section at
z/H=0.3 and in vertical section at y/D=0 during

Karman vortex formation in a cycle.
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Figure 18 Stream line in

horizontal sections at various

heights at t/T=0/5.

Figure 19 Stream line in vertical sections at various transverse positions at
t/T=0/5. Right figures show the upper side and left figures show the

lower side of Figure 18.
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Figure 20 Longitudinal vorticity contour and velocity vector in a perpendicular section(x/D=1.2) to flow.
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Figure 21 Longitudinal vorticity contour in a parallel section (y/D=0.5) to flow.
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Figure 22 3D stream lines in the wake during Karman vortex formation
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Figure 23 Iso-surface of 3 components of vorticity. Blues longitudinal, green lateral and oranges are vertical.
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Figure 24 Schematic diagram of wake of unsteady
flow during Karman vortex formation behind 3D

square prism
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Three Dimensional Structure of Flow behind a Square Prism with aspect ratio of 2.7

Hiromasa KAWALI, Yasuo OKUDA *and Masamiki OHASHI**

* Building Research Institute

** National Institute for Land and Infrastructure Management

Synopsis

Three dimensional structures of steady and unsteady flows behind a square prism with aspect ratio of 2.7 in a
smooth flow, are investigated by PIV technique synchronizing with velocity measurement by a hot wire anemometer. It
was seen that an arch-type vortex is formed behind the prism. A stagnation point is observed in the wake at a location of
1.75D behind the prism and 0.3H above the floor, where D is width and H is height of the prism. Therefore flow over the
prism does not attach on the floor but runs away some distance above the floor. When separated shear layers are rolled
up to form Karman vortex in a wake, the arch-type vortex is still keeping its form in the formation region though the
vortex line is twisted very much. As the vortex is growing and moving downstream, the vortex line is stretched in a
stream-wise direction near the tip of the vortex which does not move and locates stationary just behind the prism at any

instant.

Keywords: 3D square prism, wake, PIV, Karman vortex, arch-type vortex, conditional image sampling
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