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Abstract When navigating near surface, underwater vehicle will cause inertial motion of the fluid in the
surrounding flow field, and the kinetic energy, meanwhile, will dissipate with the wave diffusion. The natural period
and amplitude attenuation velocity of the vehicle during near-surface movement are affected by the water, and can be
described by added mass and damping coefficient. In this paper, the computational fluid dynamics software
STAR-CCM+ is used to carry out the numerical simulation of free roll and pitch attenuation motions of the
near-surface vehicle. According to the simulated free attenuation time history curves obtained under different initial
motion amplitudes, the added mass and damping coefficient of roll and pitch can be calculated respectively.
Combined with the actual motion, the change causes for the added mass and damping coefficient under different
initial motion amplitudes are analyzed respectively.
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Table 1 Main parameters of underwater vehicle
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Jit kg (MR ) /m BEES/m  (kgm®) (kgm’) (kgm®)

10 143 1.2 0.2 11504 52634 44 945
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Mesh model of underwater vehicle

Fig. 1

1.2 itEEAE

W5 B AN BB A I 43 A A SR A, P e
TOREAATA, A BGE B R B 3L, <x<3L,,
—9L,<y<9L,, —2L.<z<2L., H:f L., L,. L. 735N
MATIR A B T8 SR, K 2 s, i
(14 PN 358 Ry BT DA% DX 3, 7038 0 Sy i P A DX I, Y
Yiikiz shet, h S X RE L R 22 8l

X

2 ZHREKMZER S
Fig. 2 Spatial division of
three-dimensional numerical wave tank
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Fig. 3  Grid section of numerical wave tank
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Fig. 4 Free attenuation curve with initial roll
angle of 15°
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Fig. 8 Free attenuation curve with initial pitch
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Fig. 9 Free attenuation curve with initial pitch
angle of 5 °
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