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A FUNDAMENTAL STUDY ON THE NUMERICAL SIMULATION OF
WAVE BREAKING PHENOMENON AROUND THE FORE-BODY OF SHIP

TJ..Eom, Y.-G. Lee and K.-L. Jeong

Wave breaking phenomenon near the fore body of a ship is numerically simulated. The ship advance with
uniform velocity in calm water. For the simulation, incompressible Navier-Stokes equations and continuity equation
are adopted as governing equations. The simulation is carried out in staggered variable mesh system with finite
difference method. Marker and CellMAC) method and Marker-Density method are employed to track the free
surface. Body boundary conditions are satisfied with the adoption of porosity method and no-slip condition on the

hull surface.

The ship model has a wedge type fore-body, and the computational domain is an appropriate region

around the fore-body. The computation results are compared with some experimental results. Also the difference of

the free surface tracking methods are discussed.

Key Words: 2y ¥ H(Free Surface), s}ul(Breaking Wave), 332 H(Finite Difference Method), ©)&F -5(Two-Phase

Flow), W5§}4=(Marker-Density Method)
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Fig. 1 Schematic view of test model

Table. 1 Principle dimension of test model

Description Model
Length 120 m
Beam 0.10 m
Depth 0.15m
draft 0.08 m
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Table. 2 Computational conditions about MAC method

Number X 85

of Cell Y 60

4 40
Computational X 0.75m
domain Y 052m
Z 0.2m
Xerin 0.006
Cell Size Yorin 0.004
Zein 0.005

Time steps for

acceleration 1500
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Fig. 2 Computational domain about MAC method
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Table. 3 Computational condition for marker-density method ——— MAC method
------ Marker-Density method
» Experiment

Number é 16150

of Cell ~ o
Computational X 0.75m
domai Y 0.55m
oman Z 0.32m
Xein 0.006
Cell Size Yo 0.0045
Zrin 0.004

Time steps for

acceleration 2800
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Fig. 3 Computational domain for marker-density method
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Fig. 4 Comparison of the wave profiles along the hull surface
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(b) Marker-Density method

(c) Experiment
Fig. 5 Perspective view (0.6m/s)
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Fig. 6 Perspective view (1.0m/s)
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