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Experimental studies on the spatial dynamical behaviors
of wakes of two circular-cylinders forming a cross

YU Yu-xuan'!, XIE Xi-lin!, MA Wei-wei?
(1. Department of Mechanics & Engineering Science, Fudan University, Shanghai 200433, China;
2. College of Science, Donghua University, Shanghai 200051, China)

Abstract: This experimental study was put emphasis on the spatial dynamical behaviors of two circular-cylinders forming a
cross at low Reynolds number. It is involved in the vortices space evolution characteristics of the middle layer and the shear layer
by the different flow speed and the different cylinder spacing conditions. The spatial dynamical behavior analysis is mainly based
on self-spectrum and cross spectrum, involving spatial phase analysis. The results are obtained by the self-spectrum that the
normal direction and the spanwise direction do not have the symmetry of the direction in the wake of two circular cylinders

arranged perpendicular to each other; that one is the wake of the vortex being similar to the single-cylinder and another is
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the secondary flow phenomenon. Near the center of structure the third mergence and embedding is found in the wake of the two

circular cylinders by the self-spectrum picture. On the other hand, by the way of cross spectrum and the spatial phase analysis,

the wave-number-matching phenomenon is found in the case of Re= 68 and Re= 103. And the wave-number-matching

phenomenon only exists around the shedding-frequency. In the case of Re = 68, it is found that the shedding-frequency and the

first sub-harmonic wave have the same wave-number, and with the increasing of the Reynolds number, the determinable

spatial-phases disappeared.
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Fig.1. The front projection of the test section of the wind tunnel
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Mz 1 Re=68 TESIMEM=EENL (St=0.11)
Table 1. The spatial evolution of the primary
frequencies at Re =68 ( St =0.11)
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Table 2. The spatial evolution of the primary
frequencies at Re =84 ( St =0.13)
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MiFk 3 Re=103 TESMFMZERE (St=0.14)
Table 3. The spatial evolution of the primary
frequencies at Re =103 ( St =0.14)

Mk S Re=134 TESMEMZENRNL ( St=0.16)
Table 5. The spatial evolution of the primary
frequencies at Re =134 ( St = 0.16)
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Table 4. The spatial evolution of the primary
frequencies at Re =119 ( St = 0.15)
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LR AT [G A ) B L IE@W FEFME A, Table 6. The spatial evolution of the primary
SBEx/d frequencies at Re =171 (St =0.17)
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