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Characteristic analysis of flowfield around a square prism having a detached

splitter plate using the PIV
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Abstract: The Flowfield characteristics of a square prism having a detached splitter plate at the wake region
were investigated by visualization of the flow field using PIV. The experimental parameters were the width
ratios(H/B=0.5~1.5) of the splitter plate to the prism width and the gap ratios (G/B=0~2) between the prism
and the splitter plate. As the results the Strouhal number measured at the wake region of the detached splitter
plate was decreased with the width ratio and the gap ratio. The clockwise vortex at the upside of the splitter
plate and counterclockwise vortex at the downside were represented, the size of these vortices were increased
with the width of the splitter plate. The reverse flow was represented at the wake region of the square prism
having a detached splitter plate, the size of this reverse flow was increased with the width of the splitter
plate.
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Figure 2: Photograph of experimental device

High speed camera

CW Laser indrical lens

Figure 3: Schematic structure of experimental de-
vice
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Figure 4: Time variations of V-velocity at
the wake region of square prism

Figure 5: Pick up point of V-velocity
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Figure 6: Strouhal number with G/B(H/B=1.0)
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Table 1: Strouhal number at the optimum G/B of
each H/B

H/B No splitter 0.5 1.0 1.5
G/B co 1.0 0.75 0.5
St. 0.100 0.096 0.092 0.042
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Figure 7: Average drag coefficients and drag reduction

rates with G/B and H/B [8]

(b) H/B=1.0, G/B=0.75
(1) Velocity vectors  (ii) Velocity profiles

Figure 8: Instantaneous flow patterns around square
prism at V-velocity=0 (Vo points of Figure 4)
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(iii) Velocity profiles
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(1) Path lines
Figure 9: Average flow patterns around square prism at gap ratio having the maximum drag reduction rate
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