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Fig.1 Model of the package-type cylindrical inner wave observation buoy
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Table 1  Draft lines of the buoys with different diameters and heights (m)

h/m D=0.4 m D=0.5m D=0.6 m D=0.7 m D=0.8 m D=0.9 m D=1.0 m
1.36 * 1.080 1.007 0.955 0.921 0.898 0.881
1.46 1.298 1.139 1.052 1.000 0.966 0.943 0.926
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1.66 1.388 1.229 1.142 1.090 1.056 1.033 1.016
1.76 1.433 1.274 1.187 1.135 1.101 1.078 1.061
1.86 1.478 1.319 1.232 1.180 1.146 1.123 1.106
1.96 1.523 1.364 1.277 1.225 1.191 1.168 1.151
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Fig.3 Influence of the change of floating body diameter on the roll of the cylindrical buoy
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Fig.4 Influence of the change of floating body height on the roll of the cylindrical buoy

2.3 HERIMIFR R T HYIEE

i M AT A PR A 1~20 s JE A IR AR E BRTR T L IR IR RE N 1.3 m N S



266 woF T & 40 ¥

R SE 08 1 A JEE BEAT 1 BUA S F) (B 5 2R LR AR 500 5 0 1A i JEE — 8 B AT 4R AR WL 8 s 19 AR 7
0.7 m BB EAGE . MIFARGEEEHR 1.3 m B (& 5a) , A [F) PR EAR XS FETE WL 77 b AR P i 2 . A 5
AL PR EAR N 0.6 F1 0.7 m BF ARSI VR AR AR X B RS L R A AR I O 1~20 s BOBIRAEIN T
F/INT 1075 PRy FUAb B AR I 7 e AT TR R W L AR T WL 9 A bR A B2 A AT RE A 10°. 18] 5b R
AN T IFREAR D 0.7 m i AN [R] PR AR o B X A W P AR AR E P R . AL 5b R UL FEPRIR AR N 0.7 m
I, 7 A B2 A LI 92 A 940 R A2 P 582 W) 2 ) 6/ U ) P2 S RE R R AE 10° AP o T 2 9 (AT BE O 1.
2 F1 1.3 m B L mBTGIR R T L B A AR TN R BUN R AR E .

157 (a)H=1.3m —+—D=04m
—*—D=05m
— —4—D=0.6m
T 10f —6—D=0.7m
= —4—D=0.8m
o ——D=09m
<
g
e Br
0 e . s
10 [ (b)D=0.7m —+— H=11m
—e— H=12m
~ 8r —<4— H=13m
£ —e— H=14m
S 6 F —A— H=15m
< —6— H=1.6m
@)
< 4r
o=t
ok

é Ll 6[3 I8 1I0 1I2 i4 1I6 1I8 20
T/s
5 AN [R) A 3k R 5 e B R R U A A R A AR Ak h 2

Fig.5 Changes of the roll angle of the cylindrical buoy under the influence of the waves with different periods
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Abstract: To realize the real-time transmission of inner wave flow observation data through sea surface

buoy is of great significance for the early warning of inner wave current in the security of offshore oil and

gas development. The current observation instruments (such as ADCP) installed in the sea surface buoy

have high requirements for the attitude of the buoy. So, 48 kinds of cylindrical buoys with different sizes

are designed. The roll stability of the buoys with different shape parameters is analyzed and compared

under the same external load by using the Solid Works software and the AYSYS Workbench 2020
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software. The results show that; (D Under the condition of ensuring sufficient buoyancy of the floating
body and influenced by the waves with a 1—20 s period, When the height of the floating body is 1.3 m, the
rolling angles of all the buoys cannot exceed 20° for all the floating body diameters; @ When the diameter
of the floating body is not less than 0.6 m, the rolling angles of all the buoys cannot exceed 20° for all the
floating body heights, and when the diameter of the floating body is 0.7 m, the buoy is the most stable and
its maximum rolling angle does not exceed 10°; @ For the 48 kinds of cylindrical buoys designed in the
study, those with the floating body height of 1.2—1.3 m and the floating body diameter of 0.6 —0.7 m are
the most stable; @ The rolling angle of the buoy with a floating body height of 1.4 m or 1.5 m and a diame-
ter is 0.4 m can even exceed 90° maximally due to the affection of high-frequency waves. This is related to
the resonance between the inherent frequency of the buoy and the frequency of the waves. This study can
provide an important reference for the design of small buoys and the observation profiles of sea surface buoys.
Key words: ocean observation buoy; internal wave; roll; pitch; AQWA software
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