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Radiation Problem Involving Two-layer Fluid in Frequency-Domain
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ABSTRACT: There are two wave modes induced by an oscillating body on the free surface of a two-layer fluid: the barotropic and baroclinic
modes. To investigate the generated waves composed of two modes, a radiation problem involving a heaving rectangular body was solved in a
numerical wave tank. A new artificial damping zone scheme was developed and applied in the frequency-domain analysis. The performance of this
damping scheme was compared with given radiation boundary conditions for various conditions. The added mass and radiation damping coefficients
for the heaving rectangular body were also calculated for various fluid-density ratios.
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(a) Barotropic mode (b) Baroclinic mode

Fig. 1 Characteristics of two wave-modes in a two-layer fluid
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Fig. 3 Convergence tests of heave added-mass and damping
coefficients for free surface length without artificial damping
effect (h;/h=0.5, y=0.75)



4 Eun-Hong Min and Weoncheol Koo

8 1.6
-&Low(0.2rad/s) - A low(0.2rad/s)
6 - Mid(0.5rad/s) =) -0 Mid(0.5rad/s)
-8-High(1.0rad/s) E 1.2 &-High(1.0rad/s)
)
~ 4 A
Q
~-
32 B,
< S
0
2 0
0 1 2 3 0 1 2 3
1 d/)‘ ¢ 1 d//\t

(a) Added mass (b) Damping coefficient

Fig. 4 Convergence tests of heave added-mass and damping
coefficients for length of artificial damping zone (h,/h = 0.5,
¥ =0.75)
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(b) Interfacial wave amplitude

Fig. 5 Comparison of wave amplitudes induced by low frequency
body motion (0.2 rad/s)
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