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Fig. 1 Buoy structure diagram
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Fig.2 Test schematic
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Fig. 3 Average processing on tracing point trajectory
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Fig. 4 Data filtering schematic of tension

2 RS S

2.1 IFksigghik sy br

&l 5Ca)  (b) 43 5] Ry 22 A0 M 7 5 s A T 7
MR 2.0 s, W E45 R 10,14,18.22.26 cm A 5
Pl 254 1932 3 BT . BOK TH 1k B PR 7R B A
BT R AR AR RS L BT LAAS L BAR RIR AR s
Bl 5 AR A R B . i DB o 3 R T S R

w3z BB B A S 4 1R Xl R T R R B 3
R 2 i L AR RS Y Bl IE B ) A BT 4
K. BEE VR e B A48 R A ER T iz

S I A B 1 B B AR e OF-
1S T TRAR R R B 52 Bl B0 B
”’Wcﬁ’]ﬁﬂ{ﬁ,,\ AVAL G FRoR e A R
18 S T R L Ly Lo 73 30 378 76 A7 D0 4



3 W AR K B AR

395

55 4 1) D I 1AW 7

10
5-
5 o
= -5f
-101

_15 1 1 1 1 1 1

-35 -30 -25 -20 15 <10 -5 O
X/cm

() ZEM7s i 5532 sh Ll

-15 1 1 1 1 1 1
0 5 10 15 20 25 30 35
X/cm
(b) A7 M7 B3 a5 B il
BS FEAKEFHHRE(TRD
Fig.5 Tracing point trajectory (Case 1)
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Tab.1 Eigenvalues of tracing point trajectory (Case 1)
H/cm Ai/ecm? A,/cm? Ly/em L,y/em Ly /em L, /cm
10 105.986 86.712 10.723 15.474 12.515 11.834
14 131.083 111.778 12.045 17.229 13.965 12.816
18 191.362 141.817 16.029 19.754 17.511 13.582
22 181.677 163.482 16.265 18.974 18.165 14.113
26 204.631 165.236 17.755 19.879 18.559 14.804
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Fig. 6 Tracing point trajectory (Case 2)
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Tab. 2

TR R E B B By R AR (T 2)

Eigenvalues of tracing point trajectory (Case 2)

T/s Aj/cm? A./cm? Lyw/em  L,y/em Ly/em L, /cm

.6 90.9113 65.
.8 152.800 7 110.

1 038 2 14.
1
2.0 191.3615 141.
2
2

1839 17.
817 0 16.
936 9 14.
203 5 10.

428 9.
157 12.
029 19.
753 24.
186  27.

961 18.
925 19.
754 17.
168  14.
949 12.

217 5.691
635 8.871
511 13.582
667 19.415
396 25.942

.2 192.586 8 171.
.4 182.406 4 174.
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Fig. 7 Changes of swing angle (Case 1)
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Fig. 8 Changes of swing angle (Case 2)
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Tab. 3 Peak of anchor rope tension

il 4 F\//N F;/N Fs;/N F;/N Fs/N F/N

A 2. 44 2.27 2.11 2.23 2.35 2.280
B 1.41 1.19 1. 36 1.27 1.41  1.328
C 2.96 2.45 2.39 2.60 2.56  2.592
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Fig. 9 Changes of anchor rope tension in two cases
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Tab. 4 Variation of maximum wave force with wave

height (Case 1)

H/cm F/N H/cm F/N
10 2.915 22 2.999
14 2.999 26 2.929
18 2.925
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Tab.5 Variation of maximum wave force with

wave period (Case 2)

T/s F/N T/s F/N
1.6 4.536 2.2 3.005
1.8 4.088 2.4 2.959
2.0 3.516
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Study of hydrodynamic characteristics of anti-wind

wave column buoy for environmental monitoring

PAN Yun'. ZUO Xiao', FENG Dejun', ZHANG Qingjing’. GUI Fukun®'

( 1.Zhejiang Key Laboratory of Marine Aquaculture Facilities and Engineering Technology, Zhejiang Ocean University »
Zhoushan 316022, China;
2. Beijing Key Laboratory of Fishery Biotechnology, Beijing Fisheries Research Institute, Beijing 100068, China )

Abstract: The hydrodynamic characteristics of a new type of anti-wind wave column buoy for
environmental monitoring under wave conditions are studied. The column buoy consists of the cabin,
the floating frame, the counterweight and the anchor rope. Water samples of different depths are
collected through the floating frame to achieve stratified water quality monitoring, which can be used
for environmental monitoring of marine aquaculture area. The movement of the column buoy and the
anchor rope tension under various wave conditions are studied through the physical model test. The
influences of wave height and wave period on hydrodynamic characteristics such as roll, pitch, swing
angle, anchor rope tension, etc. are analyzed. The hydrodynamic characteristic parameters of the
buoy under different wave elements are obtained. The results show that the buoy movement trajectory
under the tethering action of the three-way anchor rope is less affected by the wave height, and the
amplitude of the vertical movement increases with the increase of the wave period. Under the research
conditions, the maximum tension of the wave-facing anchor rope is less affected by the wave height,
but decreases with the increase of the wave period. In general, the proposed column buoy has good

ability to resist wind wave.

Key words: column buoy; wave; hydrodynamic characteristics; anchor rope tension; movement trajectory



