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Some Considerations on the Height of Net
Mouth of Trawl Net

Shigeru Fuwa*

Abstract

Concerning the height of net body of trawl net, author tried a few experiments
to investigate the method of deciding it from net plan directly. The cross section
of net body is considered to be ellipes and the shape of the side line of net is con-
sidered to be caternary. The height of net body is caluculated geometrically.
When rearrenging the experimental results, the caluculated values approximately
agrees with experimental values at narrow wing tipe distance, values of exponent
are —0.3 for two-seam-net, —0,1~—0.3 for four-seam-net and —O0.2~—0.3 for six-
seam-net but the caluculated values astertained to be lower at wide wing tips distance.
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Fig. 1. Illustration of the net shape of the drag net, that of
ellipse and that of caternary.
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Table 1. Value of the elliptic integral of the second. E (k, g>)=j“1/1—-kz sinz ¢ do,
k=sinf=e, ¢=90°

T~ \0 (degree)

L/4d, e T~
L/4d 1.57080 1.55889 1.52380 1.46746 1.39314 1.30554 1.21106 1.11838 1.04011 1.00000
e 0.00000 0. 17365 0.34202 0.50000 0. 64279 0. 76604 0.86603 0.93969 0. 98481 1.00000
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Table 2. Summary of experimental gear

Two-seam-net Four-seam-net Six-seam-net
Head rope length (m) 36.72 47. 66 15. 20
Ground rope length (m) 58.14 57.03 18.90
Float total buoyancy (kg) 224.48 376. 20 64. 00
Ground rope weight (kg) 282.14 436. 30 79.70

Table 3. The ratio between the full scale and model scale of the experimental
gear ( ') model, ( ) full scale.

Ratio Two-seam-net Four-seam-net Six-seam-net
Aar 1/34 1/35 1/35
D’/D’’=L’/L"” 0.127 0, 120 0. 167
v 0. 299 0. 346 0. 409
D,’/D,” 0. 062 0.234 0.709

F’/F’ 7.73%x10-8 0.98x10-4 1.36x10~4
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Fig. 2. Net plan of the two-seam-net used in experiment. Numbers

in the figure show the mesh number, brancketed numbers sho-
wing the mesh size.

Fig. 3. Net plan of the four-seam-net used in experiment. Numbers

in the figure show the mesh number, brancketed numbers sho-
wing the mesh size.
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Fig. 4. Net plan of the six-seam-net used in experiment. Numbers
in the figure show the number, brancketed numbers showing
the mesh size.
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Table 4. Caluculated value of the length of catenary of two-seam-net.

\\\ exponent

towing -1 -0.2 0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0
speed(m/s) .

0.75 30.27 29.81 29.33 28.82 28.29 27.72 27.183 26.50 25.84 25.15

1.00 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70

1.25 31.02 31.33 31.63 31.91 32.18 32.44 32.69 32.93 33.16 33.38

1.50 31.28 31.81 32.30 32.76 33.18 33.57 33.93 34.27 34.58 34.86

1.75 31.48 32,19 32.82 33.39 33.90 34.36 34.77 35.14 35.47 35.76

2.00 31.66 382.50 33.23 33.87 34.44 34.93 35.36 35.74 36.07 36.36
exponent|

tm 1.1 -.2 -1.3 -1.4 -1.5 -L6 -1.7 -1.8 -1.9 -2.0

speed(m/s)

0.75 24.42 23.66 22.8 22.01 21.12 20.19 19.22 18.20 17.13 16.02

1.00 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.70

1.25 33.59 33.79 33.98 34.17 34.35 34.52 34.68 34.84 34.98 35.13

1.50 35.13 35.37 35.60 35.80 36.00 36.18 36.34 36.49 36.63 36.76

1.75 36.03 36.27 36.48 36.67 36.85 37.00 37.14 37.26 37.37 37.47

2.00 36.61 36.82 37.01 37.18 37.33 37.45 37.56 37.66 37.74 37.81
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Table 5. Caluculated value of the circumference at the net-body of two-seam-net.

“\\exponent

towing " -0.1 -02 -03 -04 -05 -0.6 -0.7 -0.8 -0.9 -1.0

speed(m/s) O\
0.75 30.15 30.89 31.65 32.41 33.18 33.95 34.74 8552 36.32 37.11
1,00 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42
1.25 28.86 28.30 27.76 27.22 26.68 26.16 25.64 25.13 24.63 24.14
1.50 28.40 27.41 26.45 25.50 24.59 23.70 22.83 21.99 21.18 20.39
1.75 28.02 26.68 25.37 24.12 22.91 21.76 20.65 19.59 18.58 17.62
2.00 27.70 26.05 24.47 22.97 21.54 20.19 18.91 17.70 16.57 15.50

‘\\ exponent T

towing .1 -2 -.3 -.4 -L5 -1.6 -L.7 -1.8 -L.9 -2.0

speed(m /s) S~
0.75 37.90 38.70 39.49 40.27 41.04 41.81 42.56 43.29 44.00 44.69
1,00 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42 29.42
1.25 23.65 23.17 22.70 22.24 21.78 21.33 20.89 20.46 20.04 19.62
1.50 19.62 18.89 18.17 17.48 16.82 16.18 15.56 14.96 14.38 13.83
1.75 16.70 15.82 14.99 14.20 13.45 12.73 12.05 11.41 10.80 10.22
2,00 14.49 13.55 12,66 11.83 11.05 10.32 9.64 9.00 8.41 7.85
Table 6. Caluculated value of the length of the long axis of ellipes at the net-

body of two-seam-net.

Table 6-(1). Distance between wing tips: 11.1m

T~ - exponent

towmg\ ‘ -0.1 -02 -0.3 -0.4 -0.5 -06 -07 -0.8 -0.9 -1.0

speed(m /s) T
0.75 7.7 7.72 7.70 7.68 7.66 7.63 7.61 7.58 7.54 7.51
1.00 7.76 7.76 7.76 7.76 7.76 7.76 7.76 7.76 7.76 7.76
1.25 7.77 7.7% 71,79 7.80 7.81 7.82 7.83 7.84 7.84 7.8
1.50 7.7 7.80 7.81 7.8 7.84 7.86 7.87 7.8 7.89 7.90
1.75 7.79 7.81 7.83 7.8 7.87 7.8 7.89 7.90 7.91 7.92
2.00 7.7 7.82 7.85 7.87 7.88 7.90 7.91 7.92 7.93 7.94

“-._  exponent] - . 3

towing - .1 -1.2 -1.3 -1.4 -.5 -1.6 -1.7 -1.8 L9 -2.0

speed(m /s) S
0.75 7.47 7.42 7.37 7.32 7.25 7.18 7.10 7.00 6.89 6.76
1.00 7.76 7.76 7.76 17.76 7.76 7.76 7.76 7.76 7.76 7.76
1.25 7.86 7.86 7.87 7.8 7.88 7.89 7.89 7.90 7.90 7.90
1.50 7.90 7.91 7.92 7.92 7.93 7.94 7.94 7.94 795 7.9
1.75 7.93 7.94 7.94 7.9 7.95 7.96 7.96 7.96 7.97 7.97
2.00 7.95 7.95 7.96 7.96 7.97 7.97 7.97 7.98 7.98 7.98
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Table 6-(2). Distance between wing tips: 14.7m
~~._ exponent
towing . -0.1 -0.2 -0.3 -04 -05 -06 -0.7 -0.8 -0.9 -1.0
speed(m/s) -~
0.75 9.82 9.7 9.7 9.72 9.68 9.64 9.59 9.54 9.48 9.42
1.00 9.84 9.84 9.84 9.84 9.8¢ 9.84 9.84 9.84 9.84 9. 86
1.25 9.86 9.8 9.90 9.92 9,93 9.95 9.96 9.98 9.99 10.00
1,50 9.88 9.91 9,94 9.97 9.99 10,01 10.03 10.05 10.06 10.08
1.75 9.89 9.93 9.97 10.00 10.03 10.05 10.07 10.09 10.11 10.12
2.00 9.90 9.95 9.99 10.03 10.06 10.08 10.10 10.12 10.14 10.15
= exponent o
towing » -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0
speed(m/s) >~
0.75 9.35 9.27 9.19 9.09 898 88 872 8.55 8.36 8.14
1.00 9.84 9.8 9.8¢ 9.8 9.84 9.8 9.8¢ 9.84 9.84 9.84
1.25 10,01 10,02 10.03 10.04 10.05 10.06 10.07 10.08 10.08 10.09
1.50 10.09 10.10 10.11 10.12 10.13 10.14 10.15 10.16 10.16 10.17
1.75 10.14 10,15 10.16 10.17 10.17 10.18 10.19 10.19 10.20 10.20
2.00 10.16 10.17 10.18 10.19 10.19 10.20 10.21 10.21 10.21 10.22
Table 6-(3). Distance between wing tips: 18.4m
S exponent
towing ‘ -0.1 -0.2 -0.3 -0.4 <05 -06 -07 -0.8 -0.9 -1.0
speed(m/fs)
0.75 11.66 11.62 11.57 11.51 11.46 11.39 11.32 11.24 11.16 11.06
1.00 11.71 1171 11,71 1171 11,71 11,71 11,71 11,71 11.71 11.71
1.25 11,74 11,77 11,79 11.82 11.84 11.87 11.89 11.91 11.93 11.94
1.50 11.76 11.81 11.85 11.89 11.93 11.96 11.99 12,02 12.04 12.06
1.75 11.78 11.84 11,90 11.95 11.99 12.02 12,05 12,08 12.11 12,13
2.00 11.80 11.87 11.93 11,98 12,03 12.07 12,10 12,13 12.15 12.17
I exponent
towing =~ -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0
speed(m/s) >~
0.75 10.96 10.84 10.71 10.56 10.39 10.21 9.99 9.74 9.46 9.12
1.00 11.71 11,71 11,71 11,71 11,71 11,71 11,71 1171 11.71 11.71
1.25 11.96 11.98 11.99 12,01 12.02 12.04 12.05 12.06 12.07 12.08
1.50 12.08 12,10 12.12 12,13 12.15 12.16 12.17 12,18 12,19 12,20
1.75 12.15 12.16 12,18 12.19 12.20 12.21 12.22 12.23 12,24 12.25
2.00 12.19 12,20 12,22 12,23 12,24 12.25 12.25 12.26 12.26 12.27
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Table 7. Caluculated value of the length of catenary of four-seam-net.

\ exponent|

: e 0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0
speedtm/s)

0.75 42.85 42.63 42.40 42.16 41.91 41.64 41.36 41.06 40.74 40.41

1.00 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05

1.25 43.20 43.34 43.48 43.61 43.74 43.86 43.98 44.09 44.19 44.29

1.50 43.32 43.57 43.79 44.01 44.20 44.38 44.55 44.70 44.84 44.98

1.75 43.41 43.74 44.03 44,30 33.53 44.74 44.93 45.10 45.25 45.39

2.00 43.50 43.89 44.23 44.52 44.78 45.01 45.20 45.38 45.53 45.66
~ exponent

. - -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0
's:g‘g;g%m /s)\

0.75 40.06 39.68 39.29 38.88 38.44 37.98 37.49 36.98 36.44 35.87

1,00 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05 43.05

1.25 44.39 44.48 44.57 44.66 44.74 44.82 44.89 44.96 45.03 45.10

1.50 45.10 45.21 45.31 45.41 45.49 45.58 45.65 45.72 45.78 45.84

1.75 45.51 45.62 45.72 45.80 45.88 45.95 46.01 46.07 46.12 46.16

2.00 45.77 45.87 45.96 46.03 46.10 46.15 46.20 46.25 46.29 46.32

Table 8. Caluculated value of the circumference

at the net-body of four-seam-net.

exponent|
towi\ 0.1 -0.2 -0.3 -0.4 -05 -0.6 -07 -0.8 -0.9 ~-10
speed(m /s)
0.75 34.58 35.52 86.48 37.46 38.47 39.49 40.54 41.60 42.69 43.80
1,00 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66
1.25 32.96 32.28 31.60 30.94 30.30 29.66 29.03 28.42 27.82 27.23
1.50 32.40 31.18 30.01 28.87 27.77 26.71 25.69 24.70 23.75 22.83
1.75 31.93 30.29 28.71 27.21 29.79 24.43 23,14 21.91 20.75 19.64
2.00 81.53 29.53 27.63 25.85 24.17 22.60 21.12 19.74 18.44 17.23
exponent|
towing -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0
speed(m/s)
0.75 44.93 47.08 47.25 48,43 49.64 50.86 52.10 53.35 54.62 55.89
1.00 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66
1.25 26.65 26.09 25.53 24.99 24.45 23.93 23.42 22.92 22.42 21.94
1.50 21.95 21.10 20.28 19.49 18.73 18.00 17.29 16.62 15.96 15.34
1.75 18.59 17.60 16.65 15.76 14.91 14.11 13.35 12.63 11.95 11.30
2.00 16.09 15.02 14.03 18.10 12,23 11.41 10.66 9.95 9.28 8. 66
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Table 9. Caluculated value of the length of the long axis of ellipes at the net-
body of four-seam-net.

Table 9-(1). Distance between wing tips: 14.3m

"~~._ exponent|

towing T -0.1 -0.2 -0.3 -0.4 -0.5 0.6 -0.7 -0.8 -0.9 -1.0

speed(m/s) ~~
0.75 11.56 11.55 11.53 11.52 11.51 11.49 11.47 11.45 11.44 11.41
1.00 1157 11,57 11.57 11.57 11.57 11.57 11.57 11.57 11.57 11.57
1.25 11.58 11.59 11.59 11.60 11.61 11.61 11.62 11.62 11.63 11.64
1.50 11,58 11.60 11.61 11.62 11.63 11.64 11.65 11.66 11.66 11.67
1.75 11.59 11.61 11.62 11.64 11.65 11.66 11.67 11.68 11.68 11.69
2.00 11.59 11.61 11.63 11.65 11.66 11.67 11.68 11.69 11.70 11.70

\ exponent

towmg\ ~ -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0

spped(m/s) >
0.75 11.39 11.37 11.84 11.31 11.28 11.25 11.21 11.17 11.13 11.08
1.00 11,57 11.57 11.57 11.57 11,57 11.57 11.57 11.57 11.57 11.57
1.25 11.64 11.64 11.65 11.65 11.66 11.66 11.67 11.67 11.67 11.68
1.50 11.68 11.68 11.69 11.69 11.69 11.70 11.70 11.70 11.71 11.71
1.75 11.69 11.70 11.70 11.71 1171 11.72 11.72 11.72 11.72 11.73
2.00 11.71  11.71 1172 1172 11.72 11.73 11.73 11.73 11.73 11.73

Table 9-(2). Distance between wing tips: 19.1m

S exponent

towing -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0

speed(m /s) T
0.75 15.00 14.98 14.96 14.94 14.92 14.89 14.87 14.84 14.81 14.77
1.00 15.02 15,02 15.02 15.02 15.02 15.02 15,02 15.02 15.02 15.02
1.25 15.03 15.04 15.05 15.06 15.07 15.08 15.09 15.10 15.11 15.12
1.50 15.04 15.06 15,08 15,10 15.11 15.13 15.14 15.15 15.16 15.17
1.75 15.05 15,07 15.10 15.12 15,14 15.15 15.17 15.18 15.19 15.20
2.00 15.05 15,09 15,11 15.14 15,16 15.18 15.19 15.20 15.21 15.22

T~ exponent

towm;‘ ~ -1 -L2 -18 -1.4 -L5 -L6 -L7 -1.8 -9 -2.0

speed(m /s) .
0.75 14.74 14.70 14.66 14.61 14.56 14.51 14.45 14.39 14.32 14.95
1.00 15,02 15,02 15.02 15.02 15,02 15.02 15.02 15.02 15.02 15.02
1.25 15.13 15.13 15.14 15,15 15.15 15.16 15.17 15.17 15.18 15.18
1.50 15.18 15,19 15.20 15.21 15.21 15.22 15.22 15.23 15.23 15.24
1.05 15.21 15,22 15,23 15.23 15.24 15.25 15.25 15.25 15.26 15.26
2.00 15,23 15.24 15,25 15.25 15.26 15.26 15.26 15.27 15.27 15.27
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Table 9-(3;. Distance between wing tips: 23.8 m

\\ exponent|
towing Ry -0.1 -0.2 -03 -0.4 -05 -0.6 -0.7 -0.8 -0.9 -1.0
speed(m /s) \
0.75 18.25 18.22 18.19 18.16 18,13 18.09 18.06 18.02 17.97 17.92
1.00 18.28 18.28 18.28 18.28 18.28 18.28 18.28 18.28 18.28 18.28
1.25 . ‘18.29 18,31 18.33 18.34 18.36 18.37 18.39 18.40 18.41 18.42
1.50 18.31 18.34 18.36 18.39 18.41 18.43 18.45 18.47 18.48 18.50
1.75 18.32 18.36 18.39 18.42 18.45 18.47 18.49 18.51 18.53  18.54
2.00 18.33 18.38 18.41 18.45 18.48 18.50 18,52 18.54 18.56 18.57
\\\ exponent
towing \ -1 -2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 2.0
speed(m/s)
0.75 17.87 17.82 '17.76 17.69 17.62 17.54 17.46 17.37 17.27 17.16
1.00 18.28 18.28 18.28 18,28 18.28 18.28 18.28 18.28 18.28 18.28
1.25 18.43 '18.44 18.45 18.46 18.47 18.48 18.49 18.50 18.51 18.51
1.50 18.51 18,52 18.54 18.55 18.56 18.56 18.57 18.58 18.59 18.59
1.75 18.56 18.57 18.58 18.59 18.60 18.60 18.61 18.62 18.62 18.63
2.00 18.59 18.60 18.60 18.61 18,62 18.63 18.63 18.64 18.64 18.64
Table 10. Caluculated value of the length of catenary of six-seam-nert.
exponent]
towi\ -0.1 -0.2 -03 -0.4 -0.5 -0.6 -0.7 --0.8 -0.9 -10
speed(m/s)
0.75 16.90 16.73 16.56 16.38 16.19 15,99 15.77 15,55 15.31 15.06
1,00 17,05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05
1.25 17.16 17.27 17.38 17.48 17.57 17.67 17.75 17.84 17.92 18.00
1.50 17.25 17.44 17.62 17.78 17.93 18.06 18.19 18.31 18.42 18.52
1.75 17.33 17.58 17.80 18.00 18.18 18.34 18,49 18.62 18.73 18.84
2.00 17.39 17.69 17.94 18.17 18.37 18.54 18,70 18.83 18.94 19.04
~~._ exponent
towing 41 -L.2 -.8 -L4 -L5 -1.6 -L7 -1.8 -L9 -20
speed(m/s) |
0.75 14.80 14.52 14,23 13.92 13,60 13.26 12.91 12,53 12,14 11.72
1.00 17,05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05
1.25 18.07 18.14 18.21 - 18.28 18.34 18.40 18.46 18.51 18.56 18.61
1.50 18.61 18,70 18.78 18.85 18,92 18.98 19.04 19.09 19.14  19.19
1.75 18.93 19.01 19.09 19.16 19.22 19.27 19.32 19.36 19.40 19.43
2.00 19.13 19.21 19.27 19.33 19.38 19.43 19.47 19.50 19.53 19.55
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Table 11. Caluculated value of the circumference at the net-body of six-seam-net.

~~._ exponent — —

towing T ~_ -0.1 -0.2 -0.3 -0.4 . -0.5 -0.6 . -0.7 -0.8 -0.9 -1.0

speed(m/s) | o
0.75 13.57 13.93 14.28 14.65 15.02 15.40 15.78 °16.17 16.56 16.96
1.00 13.23 13.23 13.23 13,23 13.23 13.23 13.23 13.23 13.23 13.23
1.25 12.96 12,70 12.45 12.20 11.95 11.71 11.47 11.23 11.00 10.77
1.50 12.75 12,29 11.84 11.40 10.98 10.57 10.17 9.79 9.42 9.06
1.75 12.57 11.95 11.34 10.77 10.21 9.69 9.18 8.70 8.25 7.81
2.00 12.42 11.65 10.93 10.24 9.59 8.97 8.40 7.85 7.34 6.86

< exponent

towing = - -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0

speed(m/s) |
0.75 17.36 17.77 18.18 18.59 19.00 19.42 19.83 20.25 20.66 21.07
1.00 13.23 13.23 13.23 13.23 13.23 13.23 13.23- 13.23 13.23 13.23
1.25 10.55 10.33 10.11 9.90 9.70 9.49 9.29 9.10 8.90 8.72
1.50 8.72 8.39 806 7.7 7.45 7.17 6.89 6.62 6.36 6.12
1.75 7.40 7.01 6.64 6.28 5.95 5.63 5.33 5.04 4.77  4.51
2.00 6.41 5,99 5.60 5.23 4.88 4.56 4,26  3.97 3.7 3.46
Table 12. Caluculated value of the length of the long axis of ellipes at the net-

body of six-seam-net.
Table 12-(1). Distance between wing tipes: 4.6m
"~ exponent » )
L -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0

towing - . .

speed(m/s) ™~
0.75 3.81 3.81 3,81 3.81 3.81 3.82 3.82 3.82 3.82 3.82
1.00 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81
1.25 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81
1.50 3.81 3.81 3.81 3.81 3.81 3.81 3.80 3.80 3.80 3.80
1.75 3.81 3.81 3.81 3.81 3.80 3.80 3.80 3.80 3.80 3.80
2.00 3.81 3.81 3.81 3.80 3.80 3.80 3.80 3.80 3.80 3.80

S~ exponent

towing ™ -1.1 -1.2 -1.3 -1.4 -L5 -1.6 -1.7 -1.8 -1.9 -2.0

speed(m/s) “~_
0.75 3.82 3.83 3.83 3.83 3.84 3.84 3.84 3.85 3.85 3.86
1.00 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81
1.25 3.81 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80
1.50 3.80 3.80 3.80 3.80 3.8 3.80 3.80 3.80 3.80 3.80
1.75 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80
2.00 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80 3.80
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Table 12-(2). Distance between wing tipes: 6.1m

=

~._ exponent|
towing = - -0.1 -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0
speed(m/s)
0.75 4.98 4.98 4.98 4.98 4,98 4.98 4.99 4.99 4.99 4.99
1.00 4.98 4.98 4.98 4,98 4.98 4.98 4.98 4.98 4.98 4.98
1.25 4,98 4,98 4.98 4.98 4.98 4.98 4.98 4.97 4.97 4.97
1.50 4.98 4.98 4.98 4.98 4.97 4.97 4.97 4.97 4,97 4.97
1.75 4.98 4.98 4.97 4,97 4.97 4.97 4.97 4,97 4.97 4.97
2.00 4.98 4.98 4.97 4,97 4.97 4,97 4.97 4.97 4,97 4,97
\\ exponent|
L -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 =17 -1.8 ~-1.9 -2.0
towing - .
speed(m/s)
0.75 4.99 4.99 5.00 5.00 5.00 5.01 5.01 5.02 5.02 5.03
1.00 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98
1.25 4.97 4.97 4.97 4.97 4,97 4.97 4.97 4.97 4.97 4,97
1.50 4.97 4.97 4,97 4.97 4.97 4.97 4,97 4.97 4.97 4.97
1.75 4.97 4.97 4.97 4.97 4.97 4.97 4.97 4.97 4,97 4.97
2.00 4,97 4.97 4.97 4.97 4,97 4.97 4.97 4.97 4.97 4.97

Table 12-(3). Distance between wing tipes: 7.6 m

~

S exponent

towin;‘\ ~_ 0.1 0.2 0.3 -0.4 -05 -0.6 -0.7 -0.8 -0.9 -1.0
speed(m/s) T~

0.75 6.10 6.10 6.10 6. 10 6.10 6.11 6.11 6.11 6.11 6.11

1.00 6.10 6. 10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10

1.25 6.10 6.10 6.10 6.10 6. 10 6.10 6.10 6.10 6.10 6.10

1.50 6.10 6.10 6.10 6.10 6.10 6.10 6. 10 6.10 6. 10 6. 10

1.75 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10

2.00 6.10 6.10 6.10 6.10 6.100 6.10 6.10 6.10 6.10 6.10
\ exponent|

towing \\\ -1.1 -1.2 -1.3 -1.4 -1.5 -1.6 -1.7 -1.8 -1.9 -2.0
speed(m/s) T~

0.75 6.11 6.11 6.12 6.12 6.12 6.12 6.13 6.13 6. 14 6. 15

1.00 6.10 6.10 6.10 6.10 6. 10 6.10 6.10 6.10 6.10 6.10

1.25 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10

1.50 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6. 10 6.10 6.10

1.75 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6. 10 6. 10 6.10

2.00 6.10 6.10 6.10 6.10 6.10 6.10 6. 10 6. 10 6.10 6.10
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Fig. 5. Relationship between caluculated va- Fig. 6. Relationship between caluculated
lues of Major axis of the ellipse and values of elliptic integral of the
the towing speed, two-seam-net. second and the towing speed, two-

seam-net.
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Fig. 7. Showing the height of the body net Fig. 8. Showing the height of the body
caluculated by the approximateand net caluculated by the approxi-
measured by the model experiment on mate and measured by the model
two-seam-net.

experiment on two-seam-net.
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Helght of Net-Body (m )

Fig.

Height of Net-Body

Fig.

Distance between wing tips3m
ameasured on model experiment

Towing speed ( misec)

9. Showing the height of the body
net caluculated by the approx-
imate and measured by the model
experiment on four-seam-net.
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Distance between wing tips 23.8m
ameasured onmodel experiment

0 1 2
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11. Showing the height of the body
net caluculated by the approx-
imateand measured by the model
experiment on four-seam-net.

Height of Net-Body (m)

Distance between wing tips19im
s measured on model experiment

Towing speed ( misec)

Fig. 10. Showing the height of the body

Height of Net-Body (m )

net caluculated by the approx-
imate and measured by the model
experiment on four-seam-net.

Distance between wing tips 4.6m
4 measured on model experiment

Towing speed ( m)

Fig. 12. Showing the height of the body

net caluculated by the approx-
imateand measured by the model
experiment on six-seam-net.
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Distance between wing tips 6.1m Distance, between wing tips 7.6m
4 ameasured on model experiment 4 4 measured on model experiment
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Fig. 13 Showing the height of the body Fig. 14. Showing the height of the body
net caluculated by the approx- net caluculated by the approx-
imate and measured by the model imate and measured by the medel
experiment on six-seam-net. experiment on six-seam-net.
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