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Abstract: In this study, we investigate the Characteristics of the flowfields of a circular cylinder having a
small triangular prism at the upstream side. We measure the fluid force on the circular cylinder and obtain a
visualization of the flow fields using particle image velocimetry (PIV). The experimental parameters employed
were the width ratios (H/B = 0.2~0.6) of the triangular prisms to the circular cylinder's diameter, and the gap
ratios (G/B = 0~3) between the circular cylinder and the triangular prism. We observed that the drag
reduction rate and Strouhal number of the circular cylinder increased and then decreased with G/B in the
case of the same H/B. The drag reduction rate increased with H/B in the case of the same G/B. In the case
where the circular cylinder had a small triangular prism, the stagnation regions were represented in the
upstream and downstream sides of the circular cylinder.
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Fig. 1 Experimental model
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Fig. 2 Schematic diagram and photogragh of
experimental device (unit : mm)
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Fig. 3 Photograph of experimental device
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Table 1 Main specification of PIV system

Item Specification

Image board | Fast Cam-X panel link board drive

Light source 8W continuos wave laser

Sheet light Cylindrical lens: @3.8x11.4mm

Resolution 1280x1024pixel

Software CACTUS 3.2

Error vector(%) Average: about 0.1%

Cylindrical lens

High speed camera
FHIgn sbeed camera

4
}\('/f

Water channel
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rates

reduction

and drag

coefficients

with H/B

Table 2 The optimum and total average drag

: Without triangular prism
: Having triangular prism
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1y Without triangular prism (i) With triangular prism

Fig. 10 Instantaneous velocity profiles around circular
cylinder at Vt, Vo and Vb points of Fig. 8
(H/B=0.4, G/B=1.0)
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(i) Velocity profiles

(i) Path lines

Fig. 12 Average flow patterns around circular cylinder
with G/B (H/B=0.4)
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(d) 'B=0.6
(ii) Velocity vectors

(i) Path lines

(iii) Velocity profiles

Fig. 13 Average flow patterns around circular cylinder with H/B at

G/B=1.0
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