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Experimental Investigations of Flow Characteristics by Wing Type Vortex

Generators Set up Behind a Circular Cylinder in a Rectangular Channel
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Abstract

Experimental investigations of the longitudinal vortices, which are produced by wing type vortex
generators set up behind a circular cylinder in a rectangular channel, are presented. When the
circular eylinder is set up in the rectangular channel, a horseshoe vortex is formed just upstream
of the circular cylinder. It generates a turbulent wake region behind the circular cylinder.
Therefore, the region of the pressure loss behind the circular cylinder is increased and the size of
the wake is small. These problems can be achieved by longitudinal vortices which are generated by
wing-type vortex generator. In order to control the strength of longitudinal vortices, the angle of
attack of the vortex generators is varied from 20 degree to 45, but the spacing between the vortex
generators is fixed 6cm. The 3-dimensional mean velocity measurements are made using a five-
hole probe. The vorticity field and streamwise velocity contour are obtained from the velocity field.
The following results are obtained. Circulation strength is the maximum value when the angle of
attack(p) is 30°, and the vorticity field and streamwise velocity contour in case of §=20° show the
trend similar to those in case of #=30°, but do not in case of 8=45°.
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Fig.2 Physical wind tunnel domain without
cylinder
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Fig. 3 Physical wind tunnel domain with cylinder

Table 1 Experiment condition

U 20m/s
8 1.427cm
3" 0.1313cm
0 0.108cm
Hy=88 1.21
Rex 1.47x10°
Reg 1546
Turbulence intensity 0.2%
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(a)

Fig. 6 Streamwise vorticity contour at #=20 °
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Fig. 9 Streamwise velocity contours at f=30°
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Fig. 11 Streamwise vorticity contour at =30 ° (solid line: positive value, dotted line : negative value)
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Fig. 12 Streamwise vorticity contour at =45 ° (solid line: positive value, otted line : negative value)
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