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Studies on the Drag Net — L.

An Increase of the Current Velocity inside the Net

Nobio Hico

Abstract

Four types of drag net models which differ in the size of the net mouth were used. The
models were made in a reduction to one tenth of the original scale after Tauchi’s compara-
tive method. Experiments were performed in a laboratory tank of circulating water system.
Current velocity were measured in and around the nets with a Thermister type current
meter. Observations were also made on the shape of the nets iz situ and the stream-lines.
Results are as follows:

1. Current velocity inside the net were mostly equal to or somewhat faster than those at
the mouth. As compared to the latter, slower speeds were nearly always measured close to
the outersurfaces of the net in both the sides and the rear.

2. The influx of water running towards the sides of the net can be divided into two parts.
The major one passes out through the meshes and is transformed into water-eddies to run
along the outerside of the net, its speed being gradually reduced, while the minor part con-
tinues to run along the innerside of the net and plays a role in acceleration of current ve-
locity in the core of the net.

3. A current velocity at a given point inside the net is to be theoretically analyzed as

given in the following formula:

P

e A+C Ssin 6 2

where, A, is the area of the net mouth, V; the current velocity at the net mouth, A the cross
area of the net at a given point inside the net, C a coefficient of the current velocity at a
mesh, S the total area of meshes per unit length, 6 the angle of inclination of the net against
the current direction, and ¥’ denotes the average current velocity outside the net. It was
found that values calculated after the formula roughly coincide with the measurements.
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Fig. 1. Construction of the drag net.
Figures in brackets show the size of mesh in mm and
those without brackets show the number of meshes.
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Fig. 2. Side view and top view of the experimental equipment.
: Setting-timber of the current speed meter.

: Setting-timber of the towing line.

: Fixed timber of the current speed meter.

: Truck. E : Current speed meter.

: Net. G : Hoop of the net mouth.

: Towing line. I: Pulley.
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Fig. 3. Configuration of the hoops of the net mouth.
A : For the A type net. B : For the B type net.

C: For the C type net. D : For the D type net.
Unit : cm.
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Fig. 5. Top view and side view show the measuring points of the
current velocity. Unit: cm
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(A) A type net, % knot. (E) B type net, 1§ knot.

8

24
Msee ‘\F\R as Mee \H\'l\

(B) A type net, 1 knot. (F) B type net, 2 knot.
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(C) A type net, 1}4 knot. (G) C type net, 1 knot.
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Fig. 6 (A~H).
Top view shows the state of the current velocity by the measurment
and the shape of the net.
Side view shows the shape of the net.
Knot show the current velocity measured in full scale.
A mark shows the measurment deflectoin of 2 cm/sec upwards.
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(I) C type net, 2 knot. (M) D type net, 23§ knot.
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(J) C type net, 21 knot. (N) D type net, 3 knot.
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(K) D type net, 1% knot. (0) D type net, 3Jg knot.
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Fig. 6 (I~0).
Top view shows the state of the current velocity by the measurment
and the shape of the net.
Side view shows the shape of the net.
Knot shows the current velocity measured in full scale.
A mark shows the measurment deflection of 2 cm/sec upwards.
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Table 1. Comparison of the current velocity at the main points.

e [ x| o >
\\\\\\\\\Efffffff %’ 1|n@ 1 1%e) 2 | 1 1%[2[2% 15| 2 |21 3 [3%4
gg;”:;t Current(cm/sec)** ? 15~J23~/17~J23~l29~ 17~23~/29~(37~ (25~|30~ 36~ (44~ 53~
| ®li7Joe |18 24 30 1B 24 30 B8 %6 B3I [37 |45 |55
Net mouth P, | 8|16]24|18|24]30]18]24]30]38]26|31]37]45]54
Inside of P9 |17]26 |21 | — |32 |19 B3~ a2 20~ 51 [0~ 45 56
the net P, 10|16 |26 | 21| 2¢ [ 30 | 21 [33~32~] 49 [22~30~38~1 46 | 56
Py| 8 |17]25] 22| 24|30 21|27 307 46 | 27 [337| 38 23‘“_55—
Outerside of PUp 3 | — 2111 — 3117 g}l~ ig~g;~§g~}§~gg~gg~ 48
the net Py 4|7 |19]12]— 30| 7 [HIe~3T~) 96 (15723~ 40 | 48
Pyl 2| 520|957 — |31 [5~6 24134 gg”’gg::}g”“_gT_g?“’ 51
Pl — | —|os|—|—|=|=|=|=|=|=|—=|=|=]—=
Py — | — |25 13| —[32] 7 9B~ | — | —| —|40]|50
ZOSOREEE i e ar
Rear of P; 1?~1§~£~i(1)~ —|3% 12~IZ~ 34 }2~£~§%~ 26 g(l)~§?~
the net P/ |1~3 2 |38~ 14| — | 22 6~8l7~8ég~§g~2g~{g~§%~ 30 1~
ZED SRR s 3t aans

*  Current (knot) shows the current velocity at the full scale net.
** Current (cm/sec) shows the current velocity at the model scale net.
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Fig. 7. Comparison of the ratio about
the current velocity.
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Fig. 8. The schematic representation of the net which is setting in a laminar flow.
Py, Py, P, Py : Measuring point of the current velocity.
Vo, Vi, Vs, V5 : Current velocity.
Vi, V,, 7V, : Average current velocity.
Ay, 4y, 45, 4; : Cross area of the net.
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Table 2. Expansion of the calculated expression at the A type net, 135 knot (full scale).

Section (e See) () | (et | € | emy | () |7= A
P, 24 1294 707 1.02 100 5 V=43.8—0.87"
P, 24 1294 539 1.02 87 8 V=56.0—1.4V"
Py 24 1294 301 1.02 65 8 V=100.2—3.2V"
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Table 3. The coefficient of two current velocity at the sections.

. V v Cc
Section (cm/sec)i(cm /sec)| (V'7/V)
P, 26 26~27 | 1.02
P, 25 25~26 | 1.02

Table 4. Comparison between calculated velocity and experimental velocity.

v Calculated velocity (cm/sec) Experimental velocity (cm/sec)
Section (cm /usec) — —

vV’ V v’ vV
22 26.2

Py 24 23 25.4 22 26
24 24.6
21 26.6

P, 2 22 25.2 22 26
i 23 23.8
‘ 22 29.8

P, | 24 23 26.6 23 25
: ] 24 23.4

V : Current velocity at a given point inside the net.

V, : Current velocity at the net mouth.

7’ : Average current velocity outside the net.

¥’ ;. Current velocity at a mesh.

: Cross area of the net at a given point inside the net.

: Area of the net mouth.

: Coefficient of the current velocity at the mesh.

: Total area of meshes per unit length.

: Angle of inclination of the net againest the current direction.
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Plate 1.

Observations of the stream-line.
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A: A type net, | knot (full scall).
B: A type net, 114 knot (full scall).






