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Abstract : There are currently 10 types of buoy, mostly which' design and development is dependent on foreign technology. In this study, it is
aimed at the development of small instrumentation buoy and at the design proposal presented a numerically safety. The numerical method has the
simulation of variety of marine environments, such as wave response amplitude ratio and each flux changes. Through the numerical simulation of
buoy's kinetic movement, it is analyzed that Pitching motion increases by the frequency response of encounter and Added resistance appears to be the

most significant on transverse waves. Finally, the proposed buoy is confirmed with the response' safety under simulation' conditions.
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Table 1. The details of Buoy
. Weight Statical M(')mer!t of
Particular moment inertia
(kef) (g hgom)
Lantern 3.00 5.64 10.59
Lantern plate 5.98 10.76 19.37
Steel tower 7.03 10.19 14.76
Lattice 5.40 5.83 6.26
Lattice plate 5.98 6.39 6.81
Life eye 1.49 1.81 2.20
Chamber/Hull 27.61 16.01 9.11
Central pipe 44.25 15.48 5.31
Bolt & Nut 14.01 1.54 0.14
Stopper 2.33 0.81 0.27
Balance weight 66.73 -24.69 8.67
Chain 29.63 -12.44 5.03
Total 213.44 37.33 88.52
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Table 2. Dimension of buoy
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Fig. 1. Drawing of buoy.
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Particular Sign Value
Center of gravity KG(m) 0.17 2.
Center of buoyance KB(m) -0.15
Table 3. Sea state and encounter angles
Metacenter GM(m) 0.50
Diameter of buoy d(m) 1.2 Beaufort No | U(m/sec) | His(m) | T(sec)
Frequency of vibration t(sec) 3.02 2. Light 2.50 0.2 1.73
Beaufort
Draft d(m) 0.40 Scale 4. Moderate 6.75 10| 386
Tilt by wind o1(° 28.69
Y O 6. Strong 12.35 30| 669
Tilt by current 02(°) 021 breeze
Chain length L(m) 28.00 Encounter Head seas (180)
Length of ejaculation S(m) 22.00 ?gfg Head & Bow seas (135)
Sinker weight Ws(kg) 0.50 Beam seas (90)
Tidal current
body weight Wikg) 213.44 (kt) 0, 1,2
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Table 4. Max. values of added resistance

Beaufort Encounter . Added
Tidal current .
scale angle resistance
No. 2 160°~180° 1.6~2.0 kt 0.00737 kN
No. 4 170° 1.6~2.0 kt 0.0375 kN
No. 6 170° 1.8~2.0 kt 0.0656 kN

4.3 RMS Motion
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Fig. 2. Heave RAO as a function of speeds and encounter frequency.
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Fig. 3. Pitch RAO as a function of speeds and encounter frequency.
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Fig. 4. Added resistance as a function of Beaufort

RMS Heave Motion(m)
Beaufort Scale 4

Encounter angle (deg)

speed (kt)

scales.

RMS Heave Motion(m)
Beaufort Scale 6

Encounter angle (deg)

0’5
speed (kt)

Fig. 5. RMS Heave motion as a function of speed and encounter frequency.
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Fig. 6. RMS Pitch motion as a function of speed and encounter frequency.
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