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Hydrodynamic Characteristics of Eddy behind Two Arranged
Components of an Artificial Reef Structure

Cheng-Hai Wang*, Osamu Sato*, Katsuaki NasgiMoTo*
and Katsutaro Yamamoro*

Abstract

A pair, including a square prism and a cylinder, and a pair of square prisms, were
arranged in a row and in a tandem at different intervals, to investigate the interference of
eddies behind them. The experiment was carried out in a large-scale water channel with the
Reynolds number kept at 1.6X10*. The eddy was measured by a strain gage sensor and the
frequency and the strength of eddy were analyzed by computer based on the obtained analog
data. In the case of the row arrangements, when the interval became greater than 3 times
the width of the square prism or cylinder there existed two dominant frequencies for the
square prism and the cylinder pair, and one dominant frequency for the pair of square prisms.
Also, as the interval was increased, the eddy strength became greater and the distributions
became independent. In the case of the tandem arrangement, there existed only one
dominant frequency when the square prism was in front of the cylinder, and two dominant
frequencies when the cylinder was in front of the square prism. The eddy of the downstream
component was strongly influenced by the upstream component, and the eddy strength
became considerable weaker compared with the singular component.
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Fig. 1. Experimental apparatus.
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Fig.2. Parameters for arrangement of two components.
1: row arrangement 2: tandem arramgement
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Fig. 3. Power spectra of eddy of the pair of square prism and cylinder in row arrangement.
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Fig. 4. Power spectra of eddy of two square prisms in row arrangement.
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Fig. 5. Power spectra of eddy of the pair of square prism and cylinder in tandem arrangement,
square prism being in front of cylinder.
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Fig. 6. Power spectra of eddy of the pair of square prism and cylinder in tendem arrangement,
cylinder being in fornt of square prism.
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Fig. 7. Power spectra of eddy of two square prisms in tandem arrangement.
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Fig. 8. Comparison of the distributions of CP,ys of the pair of square prism and cylinder with
ones combined from singular components (top). The distributions of CPpys of the pair of

square prism and cylinder in row arrangement (bottom).
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Fig. 9. Comparison of the distributions of CPpgys of two square prisms with ones combined
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Fig. 10. Comparison of the distribution of CPg,s of the pair of square prism and cylinder in
tandem arrangement with one of singular square prism, cylinder being in front of square
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Fig. 11. Comparison of the distribution of CPyys of the pair of square prism and cylinder in
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Fig. 12. Comparison of the distribution of C'Pgys of two square prisms in tandem arrangement
with one of singular square prism.
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