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Abstract: This study analyzes the nonlinear interaction between two different vortex shedding frequencies from a
cylinder with two diameters. In particular, two different vortex shedding frequencies are generated by preparing a
cylinder having two diameters artificially. Flow velocity fluctuations behind the cylinder are measured three-
dimensionally. Additionally, we fabricated a hole and placed a pressure transducer for measuring the pressure on the
cylinder surface. The pressure signal from the pressure transducer is used as basic signal. A TSC(Trans Spectrum
Coherence) is used for checking the strength of the nonlinear interaction between two different vortex shedding
frequencies. As a result, the following are clarified: i) frequency distribution behind the cylinder, ii) three-dimensional
flow state behind the cylinder through calculation of ensemble average, and iii) close relationship between the vertical
vortex and change of low frequency by nonlinear interaction between two different vortex shedding frequencies from
the cylinder with two diameters.
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(a) Coordinate
system

(c) Measuring location of x-y plane

Fig. 1 Schematic view of coordinate system and
measuring locations for velocity fluctuation
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Fig. 3 Power spectra of velocity fluctuation behind the
cylinder
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