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Further Report on the Physical Analysis of the
Fixed-Fishing-Net Resistance

Masaji KANAMORI

Abstract

(1) An electric strain meter, with a newly devised highly sensitive water-proof
strain gage, was used in the water in the measurement of the force to the sand-bag
rope of a model fixed-net.

(2) The following equation is obtained experimentally :

S = Soe—%V
where, S is the area of the net projected on a plane perpendicular to the current, Sp
is that area when the current velocity is zero, and V is the current velocity.

(3) Using S and 1/2pV2, the coefficient Cp for various types of nets has been
obtained by applying the dimensional analysis to the horizontal component of the
force P to the sand-bag rope.

(4) It has been found out that when the sinker is detached from the bottom
there is a hydrodynamical force acting upwards, and the net shows a wing-like
character. It is postulated that, even when the sinker is not detached from the
bottom, the above stated wing-like character appears to the part inclined toward the
direction of the current.
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Flat-Net A (B*/W=0.5)
Scem? Scem? Sem?
700 700 700
600 O 1=60cm 600 1=90cm 6000 1=120cm
500 500 500 .J
400 _J k=0.032 400 J k—0.032 400 4 k=0.031
300 J 300 Q 300
200 200 | 200
100 100 100
T T T 1 T T T T T T T
0 512 1025 1535 205 0 512 1025 1535 205 0 512 1025 1535 205 Vem/sec
Vem/sec Vem /sec
Flat-Net B (B*/W =1.0)
Scm? Sem? § cm?
700 700 10[)?
600 %) 1=60cm 600 ] 1=90cm 600 1=120cm
500 500 500
400 k=0.032 400 ] k=0.031 100 _| =0.031
300 ] O 300 300}
200 200 | O\o 200_] O
100 ; . , 100 100
T T T T T T T 1
0 512 1025 1535 20.5 0 512 1025 1535 20.5 0 512 1025 1535 20.5 Vcem/sec
Vem/see Vem/sec
Flat-Net C (B*/W=2.0) .
S em? Scm? Scem?
700 o) 700 7000
600 _| 1=60cm 600 1=90cm 600 | 1=120cm
500 500 500
400 _| 0O k=0.035 400 ] O\ k=0034 400 ] k=0.037
300 \ 300 o 300
(o] @)
200 | \ 200 ] 200 |
100 T T T 1 100 T 1 T T 1 IUU T T T 1
0 512 1025 1535 .5 0 512 1025 1535 205 0 512 1025 1535 20.5Vcm/sec
Vem /sec Vem/sec
Fig. 1. The relationship between the current velocity and the
projected area of flat-nets.
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Square-Net A (B /W=0.5)

Scem? S cem? S em?
700 I1=60cm 700 [=90cm 700 1=120cm
600 600 O N_O 600 (®)
500 \ k=0.025 500 k=-0.021 500 k=0024
Q

400 400 100
300 300 300 Q\
200 O 200 200

T T ™ T T T G | T T T ~

0 512 1025 1535 205 0 512 1025 1535 205 0 512 1025 1535  20.5 Vcem/sec
VY cm/sec VY em/sec

Square-Net B (B*/W ~1.0)

700 1-=60cm 700 1--90cm 700, \ 1= 120cm
600 600 600 4
500 O k=0.018 500 O k--0.014 k=0.017
100 Q 100 1400

O

300 300 e) 300
200 1 . . r 0 200 r r r ; 200 i i - 7 i
0 512 1025 1535 205 0 512 1025 1535 205 0 512 1025 1535  20.5 Vcm/sec
Vem/sec V cemy/sec

Square-Net C (B*/W=2.0)

700
600
500

1=-60cm 700 1=90cm 700 1=120cm
600

500 k=0.019

o

O k=002 500 k=0.02

400 400 400
300 300 300 O\o
200 T T . § L} 200 T T T 1 200 T L] T ]
0 512 1025 1535 205 0 512 1025 1535 205 0 512 1025 1535 20.5 Vem/sec
V cm/sec V cm/sec

Fig. 2. The relationship between the current velocity and
the projected area of square-nets.
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Fig. 3. The relationship between 1/D
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Cp. Type. 1-a, 1-b Ch. Type. 2-b
223104 22X 104~
20 - 20 41
184 18
16+ 16 =
=
3
*
144 14 4
124 12
10 10
8- 8
¢ 8" @
73
(1)ox
4 - 4
2. 94 (10)ox
(10)oy
0 T T L8 1 0 1 T 1 1
0 5 10 15 20 Vem/sec 0 5 10 15 20 Vem/sec

Fig. 4. Horizontal coefficient of models of nets which are in practical use.

Numerals in round brackets () show the name and number of net
in Table II ; ox,~ox and oy, show the current direction.
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# 3 *

Net !l cm ' ch/secl Cp Chr Cr/Cp (o4
1025 | 7.3x10-4 1.6X10-4 022 50°

60 1535 | 8.2 1.8 0.22 30°

2050 |19.7 36 0.19 23°

Flat-Net 1025 | 7.3 1.3 0.18 50°
90 1535 | 7.7 1.25 0.16 33"

B*/W=20 2050 |15.8 2.23 0.14 24°
1025 | 64 1.4 0.22 52°

120 1535 | 7.8 1.0 0.13 35°
2050 187 266 0.12 24.5°

% 2050 | 9.2 0.67 ‘ 0.073 ‘ —

Square-Net

B*/W=20 120 1535 | 7.7 045 0059 | —
2050 | 9.4 0.36 0038 | —

Net Sand-bag rope

Fig. 5. Angle of attack of the current-deformed net.
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Errata of the formerly report

P. 147 Line 17th, For ‘(b)"’ read ‘(b)¥’; P. 150 Line 18th, For ‘thesand-bag’
read ‘the sand-bag’; P. 152 Line 26th, For ‘10.1 cm/sec~1.5 cni/sec’ read ‘0.1 m/sec
~1.5m/sec’; P. 153 Line 23rd, For *‘brakets’ read ‘brackets’; P. 153 Line 29th, For
‘conditinos’ read ‘conditions’; P. 153 Line 33rd, For ‘As shown in the former
paragraph as shown in Fig 3 read ‘As shown in Fig 3, in each fixed-net, net-
deformation changes’; P. 154 156 Table II, Name and characteristics of Net, (4)(5)
(6)(7)(8), For ‘ Middle-Rayer yellowtail Set-Net’ read ‘ Middle-Layer yellowtail Set-
Net’; P. 161 Bottom line, For ‘9 are representative ones’, read ‘9 show the S/V
diagram semi-logarithmically plotted’; P. 165 Fig. 4-C. A, For ‘a lateral view of
20.5cm/sec’ should be except; P. 175 Line 9th, For ‘sand-ropes’ read ‘sand-bag
ropes’; P. 175 Line 2Ist, For ‘component’ read ‘components’; P. 176 Table V,
Colum. At right angle Line 3, and Line 4, For ‘(4.2)’ read ‘(4.2)°; P. 177 Table
VI, Colum Cp, For ‘4.9, 7.6’ read ‘6.3, 10.2°; P. 177 Table VI, Colum Cp, For “1.9,
1.7, 2.7 read ‘2.3, 2.1, 227; P. 177 4th lime from the bottom, For ‘at the section
b, in the line of Table III, it is denoted with*;’ shoud be except.; P. 177 3rd line
from the bottom, For ‘(Q—B) in the 15th line in negative’ read ‘(Q—B) in the
15th line of Table IIT is negative’; P. 178 9th line from the bottom, For ‘ Table II
and I1I’ read ‘Table III’; P. 178 4th line from the bottom, For ‘and its direction
#’ read ‘and in general its direction ¢’; P. 179 Line 4th, For ‘This magnitude
decreases’ read ‘ This magnitude increases’; P. 180 Line 4th, For * through’ read
thorough’.



