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Analysis on Wave Absorbing Performance of a Pile Breakwater
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ABSTRACT: Based on the eigenfunction expansion method, the wave-absorbing performance of a square or circular pile breakwater was
investigated. Flow separation resulting from sudden contraction and expansion is generated and is the main cause of significant energy loss.
Therefore, evaluation of an exact energy loss coefficient is critical to enhancing the reliability of the mathematical model. To obtain the energy
loss coefficient, 2-dimensional turbulent flow is analyzed using the FLUENT commercial code, and the energy loss coefficient can be obtained
from the pressure difference between upstream and downstream. It was found that energy loss coefficient of circular pile is 20 % that of a
square pile. To validate the fitting equation for the energy loss coefficient, comparison between the analytical results and the experimental results
(Kakuno and Liu, 1993) was made for square and circular piles with good agreement. The array of square piles also provides better
wave-absorbing efficiency than the circular piles, and the optimal porosity value is near P = 0.1.
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Fig. 1 Definition sketch of a pile breakwater
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