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Abstract

This paper deals with the velocity around the conical net in the flume tank at the Faculty of Fisheries,

Kagoshima University. Eight types of conical nets were used for the experiment; out of which four kinds were the

same netting with different hanging angles, and the other four were the same hanging ratio with different

nettings. The mouth of each net was attached to a circular shaped frame of the same dimension, and the test speed

was 80 cm/s at a steady flow. The flow velocity in the test sections were measured with a hot film flow meter.

The following results were obtained :

1) The velocity around the nets can be classified into 3 fields, inside net, in the boundary layer in which the flow

is passed through a mesh hall and outside net. As the open area ratio { # ) became smaller, the velocity of inside

net increased but the velocity of boundary layer decreased.

2) The shape of conical net in a flow field depended on the mesh number rather than to the open area ratio of mesh.

3) The theoretical analysis was carried out on the continuity equation to derive an empirical equation for the

average flow velocity on the cone type nets.
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Table 1. Details of conical nets used in the experiment

g‘; dmm) ()  d/¢ N;;‘;Eigggﬁfh 4 2 Material*
I 144 1014  0.142 48 51 15 0472 2% 24
I 144 1014 0142 32 57 30 0695 2% 24
I 144 1014  0.142 17 70 45 0736 2% 24
N 144 1014  0.142 14 99 60 0695 2% 24
V 077 1014 0076 17 70 45 0854 2x8
VI 098 1014 0097 17 70 45 0816 2% 12
M 120 1014 0118 17 70 45 0777 9% 16
V168 1014  0.166 17 70 45 0696 9% 36

% : Polypropylene 170 denier

£ : Leg length
¢ : Hanging angle (deg.)

d : Diameter of twine
B : Open area ratio

Unit: mm

Fig. 1. A frame used to fix the eight types of conical nets which were made from five kinds of knotless netting
shown in Table 1. Upper shows a front view of a net frame, and lower shows a sketch view of a conical net.
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Fig. 2. Block diagram shows the experimental set up for
measuring velocity of the conical nets.
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Fig. 3. Velocity distribution around net type I (3 =0.472) and net type V ( 8 =0.854). The broken line shows a

boundary layer and thick line shows a net shape.

X/r : The radius of a net mouth for the distance in X-direction from the center of the net
Y/r: The radius of a net mouth for the distance in Y-direction from the center of the net

B8 < A R D L o TR Y, SEOBRY 1
BATLIIC IR, ¢ LA S i 2 Mo B 1
EHETHEE L5,

BRENEIORES? BOFCEEIC L -7 R0k
& (1) DOMEAADURDNERD S b, REMHLD
DL LTX/r?%0.9, 1.5, 21BX2.70 4 A% FE,
Bl (B) LWMBEZAR (uw/U) OBFE% Fig 512
ALz, T2TORE (u) IZPBLEOERBRND
BRETH 5L, BREBATIIOTNOBRILLL T ZER
FEL DAL TV D25, ZOESIXEILIEIAS 2D

ENSL R BEMDH 072, /U & B L DOBEBRITNE
NOBIEMRTHOIRBEAEE LTEDbEN, IFZERT
RLTWE, $4bb, BRENOREOZEN /ST
A= IR THB AL ER o2, LA LE
FLIEASE L\ i A0SR 7% 5 T RB & VA o
CIERRBMEER L, TOZ L, BILEAFLTY
BHLERT HEMEOENHEDN DL EZONS,
MSERRNIEN T 2 CKEBE KR OERE
ERBLT, MOFREOLTEOREZE 22, 2D
BEowmic, MR %RE L EE 0K % Fig. 6127



e, 54 A#EEORE Y ofmES A 25

0 11u/U

[——

0.9¢

g

|
|
{
f

0 09

1.8 2.7

XIr

Fig. 4. Net shapes of 3 types of conical nets at similar open area ratios ( 8 ) with different hanging angles. Top : Net
type II, hanging angle 30° ( 8 =0.695). Middle : Net type IV, hanging angle 60° ( 5 =0.695). Bottom : Net

type VI, hanging angle 45° ( 2 =0.696).
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Fig. 5. Relationship between open area ratio ( #) and velocity ratio (u,/U) in the boundary layer on the 4

Open area ratio(B3)

representative sections.
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Fig. 6. The conical net set in a steady flow field. The enclosed circle shows the direction of flow.
i : Cross sectional area at inside net on the
: Cross sectional area at outside net on the “i” section
: Representative velocity (mean velocity in channel)
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Fig. 7. Relationship between the velocity ratio (u’/U) and non dimensional value X/r on the 8 types of conical
nets. Dots the show measured values of the ratio (u’/U) and lines value calculated by deduced empirical
formula (5) on the mean velocity of inside net on every representative sections.
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