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. Tab.1 Tauti’s law
2001
index formula
’ time scale ">
> velocity scale RS
R force scale o
rope diameter scale @'
diameters scale of float and sinker @'
1
1 664.5 mx311.1m, 1 664.5 m,
L1 1 808.9 m, 809 kN,
1.1.1 26 t, ,
; 34 m , 260 mm,
; 3 90 mm* % 1
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5 m, 22 kW ,
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(6]
4 5 5
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Fig. 1

The structure of American large-scale tuna purse seine (size: 1664.5 mx311.1 m)

A represents the front wing end; B, C, D, E, F, G and H represent bunt; I, J, K, L, M, N, O, P, Q, R, T, U, V and W represent main
body; S represents the back wing end.
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Tab.2 Section specifications of tuna purse seine

/mm ( X )
section netting material specification of twine mesh size dimension of netting (TXN)

Al PA 32x16 127 120x180
A2 PA 32x16 127 120%300
A3 PA 32x16 127 120%480
A4 PA 32x16 127 120%650

B PA 32x16 135 16270x10
C PA 20x16 90 (840x122)x3
D1 PA 16x16 90 (840x122)x3
D2 PA 16x16 90 (840x122)x2
E PA 14x16 90 (840%x122)x10
F1 PA 12x16 90 (840x122)x6
F2 PA 12x16 90 840x122
Gl PA 10x16 90 (840%x122)x10
G2 PA 10x16 90 840x122
H1 PA 8x16 90 (840x122)x4
H2 PA 8x16 90 840x122

1 PA 6x16 105 (720%x122)x17
J PA 6x16 105 (720%100) x4
K PA 6x16 105 (720x100)x4
L PA 12x16 127 15500x85
Ml PA 8x16 105 1440100
M2 PA 8x16 105 2160%100
N1 PA 6x16 105 2160%100
N2 PA 6x16 105 720%100
Ol PA 5x16 105 (720x122) x17
02 PA 5x16 105 (720%100) x24
Pl PA 6x16 210 6850%50
P2 PA 6x16 210 8296x%50
P3 PA 6x16 210 (360x80) x10
P4 PA 6x16 210 (360x50) x2
P5 PA 6x16 210 (360%50) x8
P6 PA 6x16 210 (360x50) x9
Ql PA 8x16 210 8300%50
Q2 PA 8x16 210 6850%50
Q3 PA 8x16 210 1440%50
Q4 PA 8x16 210 720%50
R1 PA 6x16 260 (580%80) x20
R2 PA 6x16 260 (580%80) x22
R3 PA 6x16 260 (580x80) x216
S1 PA 32x16 300 100x160
S2 PA 32x16 300 100%240
S3 PA 32x16 300 100%340
S4 PA 32x16 300 100x480
S5 PA 32x16 300 100%620

T PA 10x16 105 2880x100
U PA 12x16 120 18300%50
A% PA 24x16 135 16270x10
AVAl PA 10x16 210 720%50
w2 PA 10x16 210 1440%50

: PA ; Al A2, A3, A4 ; B, C, DI, D2, E, Fl, F2, G1, G2, H1, H2 ;1,J, K, L, M1, M2, N1, N2, O1, O2, PI,
P2, P3, P4, P5, P6, Q1, Q2, Q3, Q4,R1,R2,R3,R4, T, U, V, W1, W2 ; S1, S2, S3, S4, S5

Note: PA is nylonor polyamide; Al, A2, A3, A4 represent the front wing end; B, C, D1, D2, E, F1, F2, G1, G2, H1, H2 represent bunt; I, J, K,
L, M1, M2, N1, N2, O1, 02, P1, P2, P3, P4, P5, P6, Q1, Q2, Q3, Q4, R1,R2,R3, R4, T, U, V, W1, W2 represent main body; S1, S2, S3, S4,
S5 represent the back wing end.
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Fig. 2 Sketch map of model tuna purse seine (model net full-scale net=1 20)
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Tab.3 Specifications of corresponding sections (referring to fig.2)
/mm ( x )
section of model purse seine netting material specification of twine mesh size dimension of netting (TxN)
A PA 5%16 105 1038x16
B PA 8x16 210 519%5
C PA 5x16 105 80%90
D PA 6x16 260 387%46
E PA 5x16 105 15%38, 14x11
F PA 8x16 210 12x45,12x24, 12x12
G PA 8x16 210 519%5
H PA 5x16 105 1038%6
top rope PA | 14 mm, 80 m nylonor polyamide rope, diameter 14 mm, 80m
float line PA 8 mm, 80 m nylonor polyamide rope, diameter 8 mm, 80m
lead line N 3 mm, 48 m; 5 mm, 50 m iron chain, 3 mm, 48 mm; 5 mm, 50 m

purse line

PVD , 16 mm, 200 m PVD rope, diameter 16 mm, 200 m
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Performance analysis of a tuna purse seine model
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Abstract: The model purse seine was prepared following Tauti’s modeling law and actual cases. The dimensions of the
model purse seine were: float line length, 80.9 m; maximum net height, 15.6 m; lead line length, 98 m; basic lead line
weight, 0.663 kg/m; and float line buoyancy, 25 N/m. The same hanging ratio was used for the model net and the
full-scale purse seine. The results show that the relationship between sinking depth (D) and time (¢) for the middle sec-
tion of the lead line was described by the formula: D=—0.00147* + 0.276¢~0.6476 (R*=0.9953). Lead line weight, but not
setting speed, had a significant effect on sinking performance, while the interaction effect caused by these two factors
was significant on sinking depth. Lead line weight of 0.531-0.663 kg/m increased sinking depth significantly, whereas
sinking speed showed a decreasing trend. Lead line weight of 0.663—0.759 kg/m decreased sinking depth slightly,
whereas sinking speed improved significantly. A lead line weight of 0.663 kg/m resulted in a tendency that sinking
speed increased as setting speed increased. As sinking time increased, tension on the lead line of 0-20 s fluctuations was
needed to maintain a steady state. Constructing the mode net is an important part of a model test and is directly related
to the model test results. In this study, we constructed a tuna purse seine model to better understand tuna purse seine
performance.

Key words: tuna purse seine; lead line weight; sinking performance; setting speed; model net test
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