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Abstract .

A fluid dynamic of midwater trawl and codend are associated with a flow velocity inside the net. This study
investigates the relationship between drag coefficient of conical nets and Reynolds number which concerns with
a flbw velocity inside the net. In order to measure the drag of conical nets, twenty models of different open area
ratios, which composed five kinds of twisted knotless nettings and four kinds of hanging angles, were tested in the
flume tank of Kagoshima University. The mouth of each net was attached to a circular shaped frame to maintain
geometric feature, and the nets were set into the flume tank normal to the flow direction. The velocity was
monitored by a supersonic digital current meter which is installed in the flume tank, and the drag was measured
using a three-component load cell. Measured values were stored in a data file of a computer for analysis. If uniform
hanging angle is the significant factor affecting the drag of the conical nets depended on the open area ratio. When
the representative velocity u./ 8 and representative length d were used as a characteristic velocity inside the net.
And scale, a more general correlation between the drag coefficient and the Reynolds number are found using the

exponential linear regression. C»’ was found to be Cp'=18.88 Re’™%,
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Table 1. Details of conical nets used in the experiment

N Diameter Length Number Hanging Open area Material
et . .

type of twine of bar of Mesb angle‘ ratio Polypropy.lene

d(mm) ¢ (mm)  BasexHeight ¢ (deg.) B 170 denier

I 0.77 10.14 48 51 15 0.708 2X8
I 0.77 10.14 32 57 30 0.831 2X8
I 0.77 10.14 17 70 45 0.854 2X8
Teo 0.77 10.14 14 99 60 8.831 2X8
s 0.98 10.14 48 51 15 0.631 2X12
s 0.98 10.14 32 57 30 0.787 2X12
M 0.98 10.14 17 70 45 0.816 2 X12
Moo 0.98 10.14 14 99 60 0.787 2X12
s 1.20 10.14 48 51 15 0.556 2 X16
11 1.20 10.14 32 57 30 0.744 2 X16
M 1.20 10.14 17 70 45 0.777 2 X16
Mo 1.20 10.14 14 99 60 0.744 2 X16
Vis 1.44 10.14 48 51 15 0472 2 X24
Vi 144 10.14 32 57 30 0.695 2 X24
' 1.44 10.14 17 70 45 0.736 2 X24
Veo 1.44 10.14 14 99 60 0.695 2 X24
Vis 1.68 10.14 48 51 15 0.391 2 X 36
Vo 1.68 10.14 32 57 30 0.648 2 X36
Vis 1.68 10.14 17 70 45 0.696 2 X36
Veo 1.68 10.14 14 99 60 0.648 2 X36
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Fig. 1. A frame used to fix the twenty types of conical nets which were made from five kinds of knotless
netting and four kinds of hanging shown in Table 1. Upper shows a front view of a net frame, and lower

shows a sketch view of a conical net.

Multi Ultrasonic
Component Flow meter
Load cell
Y Y
Strain Pen
Amplifier Recorder
\
A/D

Converter

Y

CPU

Fig. 2. Block diagram showing the experimental set up for
measuring hydraulic drag force of a conical nets.
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Fig. 3. Relationship between drag of a conical net at the difference of a open area ratio and average velocity

of inside the net at hanging angles 15°, 30°, 45° and 60°.
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Table 2. Regression coefficients for each conical net for a
drag equation of the form D = au,"

Net Open area Net Open area

type ratio(f) n type ratio( ) n
I 0.708 349 1.75| M4 0.777 484 1.86
I 0831 3.01 1.78| Me 0744 650 1.85
I 0854 367 182| Vs 0472 6.11 1.74
Teo 0.831 531 182 | Vg 0.695 523 1.81
O 0631 433 1.75| N 0.736 540 1.83
M 0.787 381 183 | Ve 0695 748 1.85
M 0.816 431 181 Vs 0.391 735 1.73
Teo 0.787 623 181 | Vi 0648 628 1.79
s 0556 477 1.76 | Vs 0696 651 1.82
11 B 0.744 419 181 Ve 0.648 842 182
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Table 3. Coefficient (p) and index (q) in each
hanging angle, indicated from a=pp ¢

Hanging angle p q
15° 18.08 —2.32
30° 78.71 —3.90
45° 71.29 —3.46
60° 40.09 —241
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Fig. 4. Relationship between open area ratio ( 8 ) and
index number (a) calculated from adjusted regres-
sion equation (1), at different hanging angles, with
respect to a drag for the velocity.
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Fig. 5. Relationship between Cp and Re ; Cp denotes drag
coefficient given by equation (8) and Re denotes
Reynolds number given by equation (11).
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Fig. 6. Relationship between Cp and Re’; Cp denotes
drag coefficient given by equation (9) and Re’
denotes Reynolds number given by equation (12).
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