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Flow Resistance and Modeling Rule of Fishing Nets
2. Flow Resistance of Bag Nets

Dae-An Kim
Department of Marine Science and Technology, Yosu National Fisheries University,

Yosu 550-749, Korea

In order to make clear the resistance of bag nets, the resistance R of bag nets with wall area S
designed in pyramid shape was measured in a circulating water tank with control of flow velocity v and
the coefficient k in R=kSv? was investigated. The coefficient k showed no change in the nets designed
in regular pyramid shape when their mouths were attached alternately to the circular and square frames,
because their shape in water became a circular cone in the circular frame and equal to the cone with
the exception of the vicinity of frame in the square one. On the other hand, a net designed in right
pyramid shape and then attached to a rectangular frame showed an elliptic cone with the exception of
the vicinity of frame in water, but produced no significant difference in value of k in comparison with
that making a circular cone in water. In the nets making a circular cone in water, k was higher in nets
with larger d/l, ratio of diameter d to length | of bars, and decreased as the ratio S/S.. of S to the area
S. of net mouth was increased or as the attack angle 6 of net to the water flow was decreased. But
the value of kS/S. was almost constant in the region of $/Sn=1~4 or §=15~90° and in creased
linearly in S/Sn>4 or in 6<15°, However, these variation of k could be summarized by the equation
obtained in the previous paper. That is, the coefficient k(kg * sec’/m*) of bag nets was expressed as

k: 160Re—0.1 (_gi)LZ (_Ss'!l)1.6

for the condition of R.<100 and

k=100(52)" (€)'

for R.>100, where S, is their total area projected to the plane perpendicular to the water flow and R.
the Reynolds’ number on which the representative size was taken by the value of )\ defined as

nd’
)‘_2I sin2¢’
where 20 is the angle between two adjacent bars, d the diameter of bars, and 2| the mesh size.
Conclusively, it is clarified that the coefficient k obtained in the previous paper agrees with the
experimental results for bag nets.

Key words : bag nets, resistance coefficient, Reynolds’ number
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A WAENS @Hse dde AF1Ee) B
o] EEY K@Ul 9 4 Ao Y, AFIEY K
e AY AEY Gt Taniguchi(1955, 1956, 1957,
1968, 1969) 2] Exol ¥ 23k, Taniguchi(1955, 1956,
1957)9) B SRS st HEA JF RS
W13 Miyazaki(1964)9) B/t 552 A=),
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aEZo 2 BiE Aol EMA#Y AF1ES &t

Table 1. Size and netting materials of bag nets used in the experiment(L and L' : Completed and stre-

tched length of bags, L”:

Length of lacing line, N; and N2 : Number of meshes at the fore

edge and lengthwise direction in each panel of bags)

0. L L’ L Nettings used
N o @ ) dmm) dm NN
A 15 0.695 0.709 0.803 0.55 95 0.124 59 85
B ks z z 4 047 112 0.091 50 72
C 4 4 4 4 0.38 102 0.080 55 79
D 2 4 s 4 0.35 124 0.061 45 65
E-1 5 2.065 2.070 2.385 0.54 212 0.051 27 112
E-2 10 1037 1.047 1.197 G % ” K 56
E-3 15 0.695 0.709 0.803 4 4 K4 K - 38
E-4 30 0.360 0.387 0.416 ” 4 k4 4 20
E-5 45 0.255 0.292 0.294 ” & 4 4 14
E-6 60 0.208 0.252 0.240 s 4 4 z 11
E-7 90 0.180 0.229 0.208 s 4 4 4 10
E-8 0.604 0.628 0.699 4 4 K4 38X24 33
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Fig. 1. Shape and size of frames used to fix the
mouths of bag nets(unit : mm).
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Fig. 2. Schema of system measuring water speed
and resistance(unit : mm).
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Fig. 3. Relation between k and v at the circular
and square frames of nets, from A to E,
designed in regular pyramid shape by the
sizes obtained from the circular cone of
9:2150.
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Fig. 4. Comparison of k between nets, £-3 and E-
8, attached respectively to the square and
rectangular frames,
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Fig. 5. Relation between k and v in nets, from E-
1 to E-7, attached to the circular frames.
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Fig. 6. Variation of ¢(§/5.) with §/5, in nets,
from E-1 to E-7,
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Table 2. Values of S, S., S. and 0 used to calcu-
late the value of b in equations (9) and

(10)

Net 8 (°) S(m)  So(m®d  S{m?
A 15 0.3927 0.10 0.0576
B ” 4 4 0.0417
C v s 4 0.0368
D 4 4 4 0.0278

E1 5 1.1667 v 0.0695

E-2 10 0.5859 ~ 0.0360

E-3 15 0.3927 » 0.0253

E4 30 0.2034 ” 0.0158

E-5 45 0.1441 ” 0.0134

E-6 60 0.1175 s 00125

E-7 90 0.1000 ” 0.0118

E-8 11.9* 0.3927 s 0.0254

19.3**

* Upper and lower panels, ** Side panels.

Fig. 7. Relation of b te Lv//v in all the nets lis-
ted in Table 1.
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