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Abstract @ As ships become faster, larger and are required to meet higher standards, the importance of flow noise is highlighted. However, unlike
in the aeroacoustics field for airplanes and trains (where flow noise is considered in design), acoustics are not considered in the marine field. In
this study, analysis procedures for hull-induced flow noise are established to investigate the flow noise characteristics of a wave-piercing hull form
that can negate the effect of wave-breaking. The principal mechanisms behind hull-induced flow noise are fluid-structure interactions between
complex flows underneath the turbulent boundary layer and the hull. Noise induced by the turbulent boundary layer was calculated using wall
pressure fluctuation and energy flow analysis methods. The results obtained show that noise characteristics can be distinguished by frequency range

and hull region. Also, the low-frequency range is affected by hull forms such that it is correlated with ship speed.
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Fig. 2. Geometry model of ONR Tumblehome.

Table 1. Main particulars of ONR Tumblehome

Main particulars Model-scale Full-scale
Length of waterline Ly (m) 3.147 154.0
Beam of waterline By (m) 0.384 18.78
Depth D (m) 0.266 14.5
Draft T (m) 0.112 5.494
Displacement A 72.6 kg 8,507 ton

Fig. 3. Computational grids of ONR Tumblehome concentrated

for Free surface.

Fig. 4. Close-up view of computational grids on hull surface.
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Fig. 6. Pressure contour of CFD results for model-scale.
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Fig. 7. Validation of CFD results with the experiments.
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Fig. 8. Data mapping for extracted turbulent boundary layer
information from CFD grids to EFA grids.
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Fig. 11. Input power for wave-piercing tumblehome of 25 knots

at various frequencies.
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