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Experimental and numerical‘investigation of the length ratio and angle of attack
effects on dynamic behavior of two plates perpendicular to the cylinder
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, experimental and analytical unsteady flow around a cylinder model with rotational degrees
Received 08 March 2016 of freedom is discussed. Experimental studies at different speeds and angles of attack for two cylinder
Accepted 31 May 2016 models with different length ratios have been done. Meanwhile the analyses of numerical technique

Available Online 20 July 2016 known as vortex panel method have been used. Analytical and experimental results show that the

rotational and vibrational motion and a combination of these behaviors occur. These types of behaviors

E?Q{Vezgsﬁow depeqd on rat!o of length plates to cylinder radius, primary object angle of attack and free stream
Vortex Panel Method velocity. At different speeds and at all angles of attack for a length of less than 1, the model has
Rotational and Vibrational motion vibrational motion around a specific angle. This angle for cylinder with two plates is 90 degrees.
Forced Vibration Generally, the model tends toward vibrational motion at low angles of attack with increasing length

Wind Tunnel Tests ratio and free stream velocity occurring and by increasing the primary angle of attack the desire for

vibration motion around a specific angle occurs. Also, in free stream velocity 10(:%) and higher, for
length ratio 4, the model had a steady rotational motion. In addition, angular velocity models and
Strouhal number on rotational motion are calculated. The results show that by increasing the Reynolds

Number, Strouhal number becomes fixed.
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Fig. 1 Von Karman vortex street [1].
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Fig. 3 Schematic studied object and its geometric parameters
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Fig. 4 A view of the plates used in tests
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Fig. 6 Variation of object angle with time for length ratio 3 and
free stream velocity 12 m/sec
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Fig. 5 Model and equipment used for testing in the wind tunnel
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Fig. 12 Vortex distribution at the time of 4.623 second for length ratio
2 and primary angle of attack 8 degree and free flow velocity 10m/sec
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Fig. 11 Abandoned vortices distribution for length ratio 4 and
primary angle of attack 8 degree and free flow velocity 6m/sec
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Fig. 15 Variation of object angle with time for cylinder with length 16
centimeter, length ratio 3 and free stream velocity 30 m/sec
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Fig. 16 Variation of object angle with time for cylinder with length 16
centimeter, length ratio 4 and free stream velocity 15 m/sec
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Fig. 13 Variation of object angle with time for cylinder with length
16 centimeter, length ratio 1 and free stream velocity 10 m/sec
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Fig. 19 Variation of strouhal number with Reynolds number for
cylinder with length 24 centimeter and two plate
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Fig. 17 Variation of object angle with time for cylinder with length 24
Centimeter, length ratio 3 and free stream velocity 13 m/sec
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Fig. 21 Comparison between experimental and numerical data for
variation of object angle with time for length ratio3 and primary
angle of attack 32 degree and free stream velocity 8 m/sec
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Fig. 22 Comparison between experimental and numerical data for
variation of object angle with time for length ratio3 and primary
angle of attack 8 degree and free stream velocity 15 m/sec
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Fig. 20 Comparison between experimental and numerical data for
variation of object angle with time for length ratio2 and primary
angle of attack 16 degree and free stream velocity 10 m/sec
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