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Design and analysis of new surface drifting buoy
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Abstract: In the application of surface drifting buoy in marine research the buoy body shape has a series of effects on buoy
communication stability and data recovery directly restricting the buoy life. To reduce the wind resistance and water resistance and the
influence of the buoy on the movement of the drogue this paper presents a new design scheme of the gourd shape of the surface drifting
buoy suitable for near-ocean and ocean observation. Based on the theory of hydrodynamics the SolidWorks software is used to model
the gourd buoy and the commonly used cylindrical buoy and the CFX fluid analysis module in the Workbench software is used to carry
out the comparison and analysis of fluid. The results show that the pressure of the gourd buoy is more uniform and the pressure value
of the underwater part is about 28% lower than that of the cylindrical buoy indicating that the gourd shape design is more reliable.
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Fig. 1 Two kinds of common surface drifting buoys
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Fig. 2 Cylindrical buoy body Fig. 3 Round buoy body
— SolidWorks
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o Fig. 4  Buoy body of full filled surface drifting buoy
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Fig. 5 Analysis model of gourd buoy body Fig. 6 Analysis model of cylindrical buoy body
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Fig. 7 Meshing of the above-water part of gourd-shaped buoy Fig. 8 Meshing of the above-water part of cylindrical buoy
body body
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Fig. 9 Meshing of the underwater part of gourd-shaped buoy body  Fig. 10 Meshing of the underwater part of cylindrical buoy body

2.4 CFX
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19.0 m/s 2 4 6 .8 o 0.000 1.
2.5 CFX
20 cm/s 11.12 o
21.48 Pa 34.47 Pa 28.1%.
11 20 cm/s 12 20 cm/s

Fig. 11  Pressure analysis of the underwater part of gourd-shaped Fig. 12 Pressure analysis of the underwater part of cylindrical

buoy body when the flow rate is 20 em/s buoy body when the flow rate is 20 c¢m/s

50 cm/s 13.14 o
155.2 Pa 217.6 Pa 28.7%
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13 50 cm/s 14 50 cm/s

Fig. 13 Pressure analysis of the underwater part of gourdshaped Fig. 14 Pressure analysis of the underwater part of cylindrical

buoy body when the flow rate is 50 ecm/s buoy body when the flow rate is 50 em/s
100 cm/s 15.16 o
621.6 Pa 875.5 Pa 28.0% .
15 100 ¢cm/s 16 100 cm/s
Fig. 15 Pressure analysis of the underwater part of gourd-shaped Fig. 16 Pressure analysis of the underwater part of
buoy body when the flow rate is 100 cm/s cylindrical buoy body when the flow rate is 100
cm/s
2.5 m/s 17,18 0 11.4 Pa
12 Pa 5.0%
17 2.5 m/s 18 2.5 m/s
Fig. 17 Pressure analysis of the above-water part of Fig. 18 Pressure analysis of the above-water part of cylindrical
gourd-shaped buoy body when the wind speed is 2. buoy body when the flow rate is 2.5 m/s
5 cm/s
6.8 m/s 19,20 o

86.72 Pa 91.2 Pa 4.9%



131

19 6.8 m/s

Fig. 19 Pressure analysis of the above-water part of gourd-shaped

buoy body when the flow rate is 6.8 m/s

20 6.8 m/s

Fig. 20 Pressure analysis of the above-water part of

cylindrical buoy body when the flow rate is 6.8 m/s

12.4 m/s 21.22 o
290.6 Pa 313.1 Pa 7.2% o

21 12.4 cm/s

Fig. 21  Pressure analysis of the above-water part of gourd—

shaped buoy body when the flow rate is 12.4 m/s

19 m/s 23.24 0
737.3 Pa

23 19.0 m/s

Fig. 23  Pressure analysis of the above-water part of gourdshaped

buoy body when the flow rate is 19 m/s

( 11~24)

22 12.4 m/s

Fig. 22 Pressure analysis of the above-water part of

cylindrical buoy body when the flow rate is 12.4 m/s

684.1 Pa
7.2% o

24 19.0 m/s

Fig. 24 Pressure analysis of the above-water part of

cylindrical buoy body when the flow rate is 19 m/s
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Tab. 1 Results of fluid analysis
/Pa
1( %)
20 em/s 24.78 34.47 28.1
50 em/s 155.20 217.60 28.7
100 e¢m/s 621.60 875.50 28.0
2.5 m/s 11.40 12.00 5.0
6.8 m/s 86.72 91.20 4.9
12.4 m/s 290.60 313.10 7.2
19.0 m/s 684.10 737.30 7.2
( D
28% o
7.2%
3
Solidworks
Workbench CFX
28% 4.9% ~7.2% o
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