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The Characteristics of Wave Energy Variations by Impermeable Submerged

Breakwater Using VOF Method in Irregular Wave Fields
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Abstract [] This study is to numerically investigate the characteristics of wave energy variations propagating
over impermeable submerged breakwaters with irregular waves. Two-dimensional numerical wave flume based
on the VOF method was used. VOF method is the most efficient capable of simulating free surfaces including
wave breaking. From the computed frequency spectrum results, wave breaking play important role in ability of
the submerged breakwaters to dissipate incident wave energy. In case of occurring wave breaking, our analysis
shows that wave energy moves to short wave period on one-row impermeable submerged breakwater’s lee side
and is widely distributed not having peak period on two- row impermeable submerged breakwater’s lee side.

Keywords : impermeable submerged breakwater, VOF method, two-dimensional numerical wave flume,

frequency spectrum, wave breaking
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Fig. 1. Definition sketch of numerical wave flume.
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Fig. 2. Comparison of target wave profile and calculated wave profile.
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Fig. 3. Comparison of target spectrum and calculated spectrum at each point.
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Table 1. Conditions of numerical simulation

Casel Case2 Case3
Model One-row ISB(Impermeable Submerged Breakwater) Two-row ISB
B (cm) 100 30
q 0.125 0.25 0.125
B/I1 . 0.75
h (cm) 40
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