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A Study on Characteristics of the Flow Around Two Square Cylinders
in a Tandem Amangement Using Particle Image Velocimetry '

Dong-Keon Kim, Jong-Min Lee, Seung-Hak Seong and Soon-Hyun Yoon
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Shedding($H+%), Strouhal Number(ZEZ & ), Tandem Arrangement(Z] E i &)

Abstract

The flow fields including velocities, turbulence intensities, Reynolds shear stress and turbulent kinetic
energy were investigated using particle image velocimetry(PIV) to study the flow characteristics around
two square cylinders in a tandem arrangement. The experiments were carried out in the range of the
spacing from 1.0 to 4.0 widths of cylinder, Reynolds number of 5.3x10% and 1.6x10* respectively.
Discontinuous jumping at the drag coefficient variation was found for two cylinders simultaneously
when the spacing between two cylinders is varied. This phenomenon is attributed to a sudden change
of the flow pattern which depends on the reattachment of the shear layer separated from the upstream
cylinder. Near such a critical spacing, the changes of the flow fields as well as the effect of Reynolds
number were studied in detail.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Two square cylinders in tandem arrangement
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Table 1 Comparison of various investigations for square cross-section cylinders

Researcher Rep Tu (\/172 /U, , %) Critical spacing (/D)  Stp for s/D=co
Sakamoto” 55 x 104 0.2 3.0 0.130
Hangan®® , 22 x 10% 1.5 23 0.123
Chen® 1.6 x 10* 0.5 25 0.133
Present 27 x 10° 0.5 2.5 0.134

1.6 x 10* 0.5 25 0.138

Fig. 5 Streamlines of the LDV measured mean
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s/D=1.5", Rep = 22000
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(@) s/D = 2.0 (Mode 1) (b) s/D = 2.5 (Mode 2)
Fig. 6 Contours of the streamwise velocity at

Rep = 5300 : U/U,

(a) s/D = 2.0 (Mode 1) (b) s/D = 2.5 (Mode 2)
Fig. 7 Contours of the streamwise velocity at
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