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A study on the underwater stability according to the composition

of the sea anchor
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Sea anchor for fishery is commonly used in jigging fishery and purse seine. The study of sea anchor was studied for
improvement of opening efficiency and drag by changing the type of shape and the diameter of vent. However, standard
specification of sea anchor is not set and has not been studied for underwater stability. Therefore, this study aimed to
improve underwater stability of sea anchor by changing a vent diameter and weight of sinker. The experiment was conducted
in flume water tank. The experiment model of sea anchor was made from actual model of sea anchor which is used in
fishery by similarity law. The model of sea anchor was designed to different types of vent diameter and weight of sinker
in different current speed. The value of movement of side to side (X-axis), drag of sea anchor (Y-axis) and movement
of up and down (Z-axis) was measured for 30 seconds. Each value of X, Y, Z-axis was analyzed through t-test and ANOVA
analysis to verify that each value had a significant difference according to the difference compositions. There was correlation
between the movement of X-axis and Z-axis. The drag of sea anchor was stronger as the current speed increased. However,
the larger the vent diameter, the weaker the drag. From the result of the standard deviation, the movement of X-axis was
inversely proportional to the vent diameter. However, movement of Z-axis was larger as the weight of sinker was the heaviest
or lightest from the result of the standard deviation. These results suggest that the sea anchor should be combined with

proper size of the vent diameter and the weight of sinker to improve the stability.
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Table 1. Comparison between real sea anchor and model of sea anchor

Sea anchor DM (cm) DV (cm) No. of strip Shroud line (cm) Length of canopy (cm)
Real 4000 400 84 8000 2000
Model 40 4 8 80 20

*DM: diameter of the mouth; DV: diameter of the vent.

Table 2. Composition of the canopy for the model of sea anchor

DM (cm) DV (cm) No. of strip S (cm) d (cm) p (cm) Weight of sinker (g) Shroud line (cm)
40 0, 2, 4 8 18, 19, 20 16 1.5, 0.75, 0 0, 10, 20, 30, 40, 50, 60 80
*DM: diameter of the mouth; DV: diameter of the vent.
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Fig. 1. Schematic diagram of the canopy for the model of sea anchor.
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Fig. 2. Schematic drawing of the flume water tank.
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Fig. 3. Schematic drawing of the model experiment.
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Table 3. Drag and standard deviation of sea anchor with different diameter of vent and current speed

Diameter of vent 0 cm 2 cm 4 cm
Current speed Drag (N) S.D. Drag (N) S.D. Drag (N) S.D.
20 cm/s 2.92 0.08 0.41 0.07 0.22 0.09
25 cm/s 3.01 0.10 0.55 0.08 0.32 0.08
30 cm/s 3.08 0.08 0.71 0.08 0.40 0.01
35 cm/s 3.36 0.14 0.87 0.14 0.51 0.09
40 cm/s 3.55 0.18 1.07 0.12 0.63 0.01
45 cm/s 3.95 0.16 1.44 0.15 1.12 0.18
50 cm/s 4.44 0.35 1.66 0.19 1.46 0.18
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Table 4. Standard deviation of sea anchor in the movement of side to side with different diameter of vent

Diameter of vent 0 cm 2 cm 4 cm
2.09 1.84 0.17
2.22 1.87 0.15
2.22 1.81 0.16
2.22 1.84 0.54
. 2.36 1.79 0.34
Standard deviation (N) )14 1.80
2.26 1.81
2.31
2.09
2.12
Average 2.20 1.82 0.27

2,50
2.0 s ;i s | !
[ == S : + : g
10 | S S S B R
g S s e e S
8
w ) ) 38 =N An =i F<t)
1.“0 At i%F 55 it =i oF fEit
0.50 —1 |
X I s i = | it
0.00 s s - ; s b4
0 cm 2 cm 4 cm e s = ° s s
Diameter of vent T s i & - H - z

Fig. S. Standard deviation of sea anchor in the movement
of side to side with different diameter of vent. 4 16 20 30 48 o8 8

ofdd H-2 AlEH O R o]Fshz AHlE Ul AT “ ()
i< 7T RS 0 emofA] 103], 2 emof|A] 73, 615
4 cmofA] 538 YERN Gl om, uij=ate] H7]of uhet
Fhg-olEo] Sl IRk gRlsolrh vt 2
719 x50 AE(Fx)ol gt FEHAR= 0 emof|A] 2.20,
2 cmo| 4] 1.82, 4 cmof|A 0.272 UEFW o, v+ b
O] A7} Z4E HYAY -2 I Elof
= A FRISHAITE vl 7]of ThRk xS e o] -
IEEH A= Table 49} Fig. 5o 2H2F yrehi Sl

{1}
]

n
oo -m
LU
i
o
iy

i

"
L]

i
e
e
-
i1

]

Fig. 6. Standard deviation of the movement of up and down
from sea anchor (Z-axis) with different diameter of vent,
weight of sinker and current speed. (a), diameter of vent in
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Table 5. Correlation of each tension of axis from load-cell
which sea anchor showed more movement of side to side

Correlation zZ X Y
Z 1 -0.9836 -0.7039
X -0.9836 1 0.7002
Y -0.7039 0.7002 1

Table 6. Correlation of each tension of axis from load-cell
which sea anchor showed stability

Correlation Z X Y
Z 1 -0.7935 -0.4021
X -0.7935 1 0.2825
Y -0.4021 0.2825 1
AL FRIBHTE EEF AT EOR QT 259 HY
St
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