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On the Flow around Two Circular Cylinders in a Tandem Arrangement
at High Reynolds Numbers
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Abstract

The aerodynamic interference between two circular cylinders in a tandem arrangement
has been examined over the Reynolds number range 10° to 5% 10%. The static pressure
distributions around the circumference of each cylinder were measured and the drag and lift
forces were obtained for each cylinder. Over a small range of Reynolds number at the critical
regime, a laminar separation bubble is formed on one side only of the upstream cylinder
and both cylinders experience the lift forces. The Reynolds number range where a bubble is
formed on one side only of the upstream cylinder becomes large with decrease of the spacing

between two cylinders. The flow patterns in the gap between two cylinders were visualized

by means of smoke injection method.

Key words : Two cylinders in tandem, Critical Reynolds number, Drag, Lift, Laminar separation
bubbles
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Fig.l1 Schematic diagram of the experimental
apparatus :

Fig.2 Notations in the general configuration
of two cylinders
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Fig.3 Variations of the drag and lift coefficients
for each cylinder with Reynolds at s/d=2.0.
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Fig.4 Variations of the drag and lift coefficients
for each cylinder with Reynolds at s/d=1.5.
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Fig.5 Variations of the drag and lift coefficients
for each cylinder with Reynolds at s/d=1.0.
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Fig.6 Variations of the drag and lift coefficients
for each cylinder with Reynolds at s/d=0.5.
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Fig.7 Variations of the drag and lift coefficients
for each cylinder with Reynolds at s/d=0.05.
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Fig.8 Mean pressure distributions for each
cylinder at Re=3.26 X 10° for s/d=1.0.
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Fig.9 Flow pattern in the gap between two
cylinders at Re=3.26 X 10° for s/d=1.0.
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Fig.10 Mean pressure distributions for each
cylinder at Re=3.63 X 10° for s/d=1.0.
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Fig.11 Mean pressure distributions for each
cylinders at Re=3.48 X 10% for s/d=1.0.

Fig.12 Flow pattern in the gap between two
cylinders at Re=3.82X10° for s/d=1.0.
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Fig.13 Mean pressure distributions for each
cylinder at Re=4.26 X 10° for s/d=1.0.

Fig.14 Flow pattern in the gap between two
cylinders at Re=4.35X 10° for s/d=1.0.

Fig. 15 Oil-flow patterns on the surfaces of
each cylinder at Re=3.90 X 10°% for s/d=2.0.
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Fig.16 Mean pressure distributions for each
cylinder at Re=3.52 X 10°% for s/d=0.5.
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Fig.17 Mean pressure distributions for each
cylinder at Re=3.66 X 10° for s/d=0.5.
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Fig.18 Variations of the drag and lift coefficients
for each cylinder with s/d at Re=2.7 X 10°.
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Fig.19 Variations of the drag and lift coefficients
for each cylinder with s/d at Re=3.8 X 10°
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Fig.20 Variations of the drag and lift coefficients
for each cylinder with s/d at Re=4.7 X 10°.
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Fig.21 A classification of the boundary layer
structures of the upstream cylinder with
Reynolds number at each value of s/d.
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