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Table 1 Main parameters of buoy

HE/m 3 K TR Z S # T/ m? 1.25 i/ ke 3046.13
KA Z S B B/ m? 0.82 0/ m 1.233 THRZ B/ m? 1.71
0 B /m 1.256 || X ¥ s i (B0 /(kg » m?) 2 393.873 %2 7K 5 BE /m 1.552

Y M S B () / (kg » m?) 2 393.843 A2 IR E A/ m? 2.04 Z WS (L) /(kg « m2) 1 941,247

(a)iFFRi%it (o) PIRE R 53
1 VRARIR 5 P A A 0 A% ) 43
Fig.1 The buoy design and mesh of the buoy model
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Table 2 Buoy limit living environment parameters
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Fig.2 Wave forces in all directions of buoys
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Fig.3 Add mass of the buoy in three directions
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Fig.4 Rotation damping of the buoy in three directions
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Roll, swaying and heave RAO of the buoy
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Hydrodynamic Analysis of Small Buoy Applied to Marine
Physical Parameters Monitor

LIANG Guan-hui', SUN Bao-nan'*, XUE Yu-huan'?, TAO Chang-fei',
GUAN Sheng'?, ZHOU Xing-hua'
(1. First Institute of Oceanography» MNR » Qingdao 266061, Chinas
2. Laboratory for Regional Oceanograghy and Numerical Modeling , Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: A 3 m diameter disc buoy was designed in order to verify the performance of the domestic meteo-
rological and hydrological sensors. It is planned to carry out the application test of all the sensors in the sea
area with a depth of more than 2 000 m. The environmental statistics of the sea area where the buoy will be
deployed, such as wave height, wave period, maximum wind speed and surface velocity, are proposed.
The design parameters of the buoy, such as mass, center of gravity, draft, projection area of the external
force and moment of inertia, are calculated. The hydrodynamic calculation of the buoy is carried out in the
frequency domain by using AQWA software based on the three-dimensional potential flow theory and wave
radiation-diffraction theory, the first-order wave force, additional mass, additional damping and response
amplitude operators of the buoy are simulated. The buoy design scheme is optimized by the simulation re-
sults. The calculation results of the optimized buoy change smoothly with the wave frequency, The ampli-
tude is reasonable and there is no singularity in it, the results indicate that there is no obvious resonance
between the buoy and the waves in the working sea area, and the buoy has enough bearing capacity for the
environmental load. The scheme can be used in the development of buoy.

Key words: buoy; potential flow; hydrodynamic; frequency domain analysis; seakeeping
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