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Fundamental Studies on the Net-Shape of the Drag Net-I

On the section shape of the simplified model of
bag net in two-point suspension*

Juhee LEE

Abstract

As a primary step in studying the relationship between the arrangement of
net webbing and the section shape of the bag net in the drag net, the author
analyzed the mechanism for controlling the section shape of the bag net dynami-
cally for the simplified model. In this theoretical analysis, the simplified model
of the conic bag made of vinyl film in place of net webbing was used, under the
condition that the bag was filled up with water and suspended with two suspending
threads from the ceiling to two symmetrical points on the bag mouth in the air.

The experiments were also performed with conic bags in the air, and in
addition in the current water, and the results compared with the theoretical
analysis. In the experiments, (a) the shape of the conic bag was photographed
from three different angles and the weight of the bag was measured with a spring
balance for the various spreads of the two suspending points on the ceiling, (b) the
bag mouth was photographed from the front with an underwater camera, and
the tensions on the suspending threads were measured with two load-cells for the
various spreads of the tips of the suspending threads and for five different current
speeds from 0.2-0.7 m/sec, when the conic bag was placed horizontally in the
current water. '

The results obtained are as follows:

1) According to the theoretical analysis, the section shape of the bag mouth
was approximated by two symmetrical circular arcs of the same curvature radius
with different centers.

2) The section shape of the bag mouth observed from the experiments in the
air and in the current water agreed closely with the circular arcs obtained
theoretically. Especially for the experiment in the air, the lateral width of the bag
mouth could be expressed by a linear equation of cos ¢;, where o means the angle
between the suspending thread and the horizontal section of the bag mouth.

3) It was presumed that the bag mouth had a certain section shape along
with setting condition in the current water but no connection with the velocity
of the current water, from the relationship between the resistance of the conic
bag and the velocity of the current water.

 KEOXBOBRSSF4A, ARKEFRREARTRELL,
o JREE R K E AR R
(Laboratory of Fishing Gear Engineering, Faculty of Fisheries, Hokkaido University.)
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Fig. 1. Illustration of the relationship be-
tween the water pressure to the bag
wall and the tension on the suspending
threads when the conic bag was sus-
pended with two suspending threads
in the air and balanced statically.
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Fig. 2. Illustration of relationship Fig. 3. Relationship between @ and afs, b/s.

between a and b.
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Table 1. Conic bags used for the experiments

Thickness | 1/2 circumference | 1/2 vertical angle
No. | of vinyl- | at bag mouth (s) at vertex (o) Experiment
film (mm) (cm) (degree)
1 0.15 25,0 17.7 in the air
2 0.15 30.5 17.7 in the air
3 0.15 28.0 17.7 in the air and the current water
4 0.15 28.0 23.0 in the air and the current water
5 0.15 28.0 14.3 in the air and the current water
Cs

= lLoad-Cell

A I)_P_d ley

T
e
Fig. 4. Setting conditions of simplified models.
A: Experiment in the current water. B: Experiment in the air.
Gy Gy, G,y C3: Cameras.

Co
o
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HEDOEI b L OEERETL . COMTHZed xkd & RIU A ERL, Wil ORIE o 10 LRED
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Fig. 5. Exampl , when the conic bag was
suspended with two suspending threads.

1-4 are taken from experiments in the air.
5-7 are taken from experiments in the current water.
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Tig. 6. TIliustrations of comparison between the measured curves and the calculated curves
obtained theoretically using the experimental values of o on the shape of the bag
mouth when the conic bag was suspended with two suspending threads in the air.
-.- : The measured curve. «+++ : The calculated curve.

T, CLTRFEHBOEAEBH LRI AOESIRIZERITL NI A~52— LT cosa 2R,
EEE LY & 4R (DEIE 2 2 EWARTALL 12 a/s & cosa & DOEfRERD 12, ZHREREKTEREOD
PEEPEEL, HEOBRIEOVTRD IO Fig.9 Ths. COEPLAS LBOREY INRL
> THELTROMASER ¢ BRL ChIUL, als it cosa D—RRELLTHRIN, 2 OKEIiILk
> Ty BIOYIRMED - TL 3L EBBEINT, 200, HBOEITicks3 5 2~5—~2LTR
tano 2T, a/s & cosa, tano & DEBREEBRRN LT,

a/s = C,cos a+Cy {1—tan 9) (18)
L#bL, Fig.9 TR nZehERic X 2 EED 6 5/ H R B2 G, C: OREERD ILER
% Table 2 IR To €T TERDICp, C; DEIZENFNO0,72, 0,57 D—EEEHMHL T 2L
7, (18) CFRLUIZERRR
a/8 = 0.72 cos a-+0.57 (1—tan o) (19)

Nlm

COS(!=(

- %) / ! (20)
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Fig. 7. Illustrations of comparison between the measured curves and the caleulated curves
obtained theoretically using the experimental values of @ on the shape of the bag

mouth when the conic bag was placed horizontally with two suspending threads in the
current, water.

-.-, «+++ are the same as in Fig. 7.

- (]
(1-cos$)

-8
2
N\

b/s

P
14.3 g \
17.7 l in the air \
230 )

14.3 .

17.7 1 in the water

23.0 i-
0 205 . 1.0

= 82sin8
als.zsm2

s e > oo b

Fig. 8. Relationship between a/s and b/s for various values of ».
-+- curve shows the theoretical relationship between them.
} indicates the point where a/s equals to bfs.
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g
25 90 17.7

X
o 25 70 177
2a 305 90 177
o 28 56 177
Te 28 56 230
4 28 56 143

1.0

in the current water
e 28 56 17.7

® 28 56 230
é 28 56 143

ody .6 .8 1.0
COS o =(HI2-a/2)]\

Fig. 9. Relationship between cos & and a/s when the conic bags were suspended with two
threads in the air and in the current water.

-0.2 0 -2

Table 2. Values of C, and C, in the equation* which shows
the relationship among a, o and ¢

P O, 02
14.3 0.72 0.56
17.7 0.71 0.57
23.0 0.72 0.57

* a/s=C, cos a+C, (1—tan o)

LLUTERDINSODT, (19), (20) OFEEDH a i,

H

- 1 0.36 )

+0.57 (1—tan ¢)}/‘(T+———— (1)

a= {0.36 ;

LB, LIthi-T, ZHERTO2 AR Y I B 1 3480 OIEBIRIE (21), (15), (16) R b a
Lo EENENRDH LR TESHL LTS, 212, APERTIE, FAPOROEMHHE
BUREEZBENE» 121D, RRRPE I LFOEEPEL NI, -1, Fig 9 TH 3R,
® DK2IPNC a/s 12 cose D—KREUTROMDC EMTFHINZOT, KPEBROUTEHRIC
b (18) ABEBRRNE U THAERTr 30 LYFIN S,

Zerhe 1) 3 2 AR b ROV T OHERHEE TR, ROOKEBIRN (12) KowLizkdre, T/
P; Offiic k> TEEIN, Z OMREE L HRPLBEDEC EIKIES, 2O T/Pid,
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T SIEH L OBREFRNTH S C skl iz, Fig 101, SHOEEEIL Z W Fhd ) SEHE
H Bt L1830 & ORfR % W8 5 7 CRL Tz, 12, ZNFIOY 5 7 Ficilli s,
HOFEEOFRICHHFIL, L 430 OIFEES—E LEL mROERERCH 2., chbOROD
EURESC XS 5 BRRROM i SHWT 2 &, VOOKEMES—E LA TELEALLV, Lizdis

1000 | 17.7
70

5001

: . m/s
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2 4 68 4 682 4 6eX0"
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Fig. 10. Relationship between the resistance and the velocity of the current water when the
conic bags were placed horizontally in the current water.
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