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FLOW VISUALIZATION AROUND 3-DIMENSIONAL
k SQUARE PRISMS

By Yasuo Okupa and Yoshihito TANIIKE

Synopsis

It has been suggested that studies on flows around an obstacle involve important problems
from a fluid dynamics and engineering viewpoint. Most of them have dealt with 2-dimen-
sional flows, but little with 3-dimensional flows. A flow visualization around 3-dimensional
square prisms was conducted in a wind tunnel in order to clarify problems on the separated
flows and the vortex formations around prisms. As a result, it was found that both aspect
ratios of prisms and Reynolds numders of flows changed the shapes of vortices in the wake.
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Top view of vortex formations at Reynolds number 1 x 104
(a) Wake vortices are Karman vortices; (i) aspect ratio
4.0; (i) 3.0; (i) 2.5; (v) 1.5, (b) Wake vortices are
arch-type vortices; (i) aspect ratio 2.0; (ii) 1.5; (iii) 1.3;
(iv) 1.0; (v) 0.5.
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(a) arch-type vortex (b) Karmén vortex.

Fig. 1. Sketch of flow around prism.

Fig. 2. Sketch of flow around hemisphere Photo. 3. End view of vortex formation

called hairoin vortex (M. S. Aca at Reynolds number 1 x 104 and
rlar and C. R. Smith®). aspect ratio 4.0.
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(a)=(i) (b)=(1)

(a)~Cii) (b)=(iD)

(a)-(iii) ' (b)=(iii)

(a)-(iv) (b)=(iv)
Photo. 4. Top view of vortex formations at aspect ratio 2.0. (a) Wake
vortices are arch-type vortices; (i) Reynolds number 1x13%;
(i) 2x103; (i) 5x 103 (iv) 1x10% (b) Wake vortices are
Karméan vortices; (i) Reynolds number 5x103; (i) 1x104
(i) 2x 1045 (iv) dx 104
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Fig. 3. Variation of wake of prisms by Reynolds number and aspect ratio.
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Fig. 4. Sketch of horseshoe vortex (J.
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(a) (b) (©)
Photo. 6. Side view of separated flow at Reynolds number 1x 10+
(a) aspect ratio 4.0; (b) 2.0; (¢) 1.0.
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