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Fundamental Studies on the Net-Shape of the Drag Net- ][

The Relationship between the Section Shape and the Porosity
of Netting in the Bag Net

Ju~Hee LEE*

As a primary step in studying the effects of the netting porosity on the net-shape in the four-seam
trawling net, a series of experiments were performed changing the porosity of each panel, with the
simplified model of the bag net made of porous vinyl film and that made of net webbing. These
models were suspended horizontally in circularly flowing water, with two pairs of suspznding threads
to four points of symetry at the border of the bag mouth in place of both wing nets. And then, the
section shape of the bag mouth photographed and the tensions on both pairs of suspending threads

were measured with two load cells in circularly flowing water.

From the results, the auther estimated an experimental equation from
porosity of each panel in the bag net and the section shape of the bag mouth,
Pr.s)?, where h is the central height of the bag mouth,

the relationship between thz
h/w=k (1—Pr.o/1—
w is the lateral width of that, P,., and

P,_s indicate the porosity of the upper panel and that of the side panel individually.
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Table 1. Conic bags used for the experiments
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Fig. 1. Setting condition of simplified model in the
circularly flowing water.

Porosity of each panel

No. Upper panel Lower panel Both side panels Remark
*(Prou) (Prp) (Pr_s)
1 0.23 0.23 0.23 Thickness of vinyl-film: 0.15mm
2 0. 48 0.48 0.23
3 0.23 0.23 0.48
4 0.12 0.12 0.23
5 0.23 0.23 0.12 4 circumference at bag mouth(s):
6 0.48 0.48 0.12 40cm
7 0.12 0.12 0.48
8 0.12 0.23 0.23
9 0.23 0.48 0.23 4 vertical_ angle at vertex (¢): 17.7°
10 0.12 0.48 0.23
11 0.12 0.23 0. 48
12 0.23 0.48 0.12

* Pr_u: Porosity of upper panel

P._;: Porosity of Lower panel

P:_s: Porosity of Side panel
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Table 2. Net webbing used for the experiments

Material Twine diameter Mesh size Hang-in coefficient Poros'ity of net
ateria (D) (mm) (L) (mm) (S0 (%) webbing (Pr)
Nylon 210 D 2-ply twine 0.20 5.02 29 0.08
Nylon 210 D 3-ply twine 0. 44 5.04 29 0.18
Nylon 210 D 3-ply twine 0.97 5.02 29 0.43
S, D.+2D, O
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Bag net models used for the experiments

Porosity 4 circumference
No. en
Pry & Pry Pros AP of bag net Feneh Oéclﬁfﬂg i
1-Pros (s) (em)
1 0.18 0.18 40 40
2 0.43 0.18 2.39 40 40
3 0.18 0.43 0. 42 40 40
4 0.18 0.08 2.25 40 40

Pr—u, Pr.; are the Same as in Table 1

Tig. 2. Examples of photographs of the sectional shape of bag net, in

show the model numbers in Table 1.

the case of H/!=0.63. 1-7
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Table 4. Measured details and results on the simplified models of bag net, in the case of

¢=17.7°, H/I=0.63

Height of Projective

Total tension of

urrent  Width of : r-us Pro
No. \(r:eloceity bag tmouth bag mouth l::zr:zarr?guth E}?ﬁi}aﬁgspensxon w/w h/h S/S 3 and '
(v)(m/s)  (w)(mm) (h)(mm) S)em2)  (T) (gw) Pr-s
1 . 233 170. 3 154. 4 472.0 112 1.01 0.97 0.¢9 P &
0. 342 168.8 158.4 467. 8 250 1.00 1.0 0.98 P 0.23
0.448 167.2 158. 8 467.7 433 0.99 1.00 0.98 Pr.st 0.23
0. 554 168.4 160. 6 474.3 664 1.00 1.0 1.00
0. 660 167 5 160.9 479. 6 936 0.99 1.01 1.01
0. 766 171.9 162.5 487.9 1379 .02 1.01 1.G63
0.872 168. 8 157. 8 477.6 1715 1.00 1.02 1.00
2 0.236 182.5 153.1 496.7 84 .01 1.02 1.02 Py &
0. 342 181.9 150.9 485.9 185 1.0 1.00 1.00 Proy: 0.48
0. 448 181.3 150. 3 485.6 342 1.00 1.00 1.00 Prost 0.23
0. 554 182.8 150.6 485.4 497 1.01 1.00 1.00
0. 660 179.7 149.4 485.7 735 0.99 0.9% 1.00
0.766 181.3 148. 8 484.9 1064 1.00 0.99 0.99
0.872 - - - - — - -
3 0.236 168.8 165.5 495.1 85 1.02 0.99 1.01 Pruw &
0. 342 165.3 168.9 494.7 198 1.00 1.01 1.01 Pyt 0.23
0. 448 i64.1 167.1 493.9 344 0.99 1.00 T1.01 Pr_s: 0.48
0. 554 168.0 167.2 486.0 529 1.00 1.00 0.99
0. 660 165. 6 168.4 491.5 756 1.00 1.01 1.00
0.776 166.6 165.6 434.7 1015 1.01 0.99 0.99
0.872 160. 9 170.3 483.1 1305 0.97 1.02 0.99
4 0.23 164.1 160.6 491.3 152 .00 0.98 1.00 Reu &
0. 341 165.0 164. 1 491.3 319 .00 1.00 1.060 Pe: 0.12
0. 448 164.7 163.3 490.6 552 1.00 1.01 1.00 Prs: 0.23
0. 554 163. 8 165. 6 489.1 880 0.99 1.01 1.00
0. 660 163.8 165.3 490. 2 1185 0.99 1.01 1.00
0.776 163. 4 166.6 490.0 1574 0.99 1.01 1.09
0. 872 167.8 163.1 493.2 2006 1.02 0.9¢9 1.00

w, h, and § show the averages of measurements ef width and projective area individually.

Py, P, and P,_s show Porosity of each panel,
lower panel, and both side panels.
(—) shows not-measured.

each of them individully that of upper panel,
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Fig. 3. Illustration which shows the relationship
between the dymanic lift of netting panel
and the sectional shape of bag net schema-
tically. N, indicates the dynamic lift of the
upper or the lower panel, and N,, that of
the side panel. P,_,, P,., are the same as

in Table 1.
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Fig. 4. Illustration which shows the relationship
between the dynamic forces and the sectional
shape of bag net schematically. #, indicates
the dynamic lift per unit area in the upper
or the lower panel, n,, that in the side
panel. 7, indicates tension on the suspen-
ding thread. T, and T, indicate. X and Y
component of tension.
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Table £. Values of k and o in the equation*
which shows the relationship between
1-Pry and h
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Fig. 6. An example of photograph when the bag net floats inclinatorily due to the difference of the
porosity of netting in the upper panel and the lower panel of the bag net.
& indicates the angle of inclination.
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Table 6. Measured results on angles of inclination of bag nets

Porosity H/!
No (.38 0.63 0. 88 1.25
Proa Prot P,_s Angles of inclination (&°)
8 0.12 0.23 0.23 12 13 12 12
9 0.23 0. 48 0.23 14 13 13 13
10 0.12 0. 48 0.23 17 18 16 16
11 0.12 0.23 0.48 4 5 6 7
12 0.23 0. 48 0.12 19 17 16 17
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Table 7. Values of Ka and Kb in the equat-
ion* which shows the relationship
between Mp and &

H/I Ka Kb
0.38 18.5 —6.1
0.63 15.9 —3.4
0.88 13.1 ~1.0
1.25 12.5 —0.6

* £=KaMp+Kb=Ka _;;gix(1—Pr-s)+Kb
—Ir-t

&: agle of inclination of bag net.
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Fig. 7. The relationship between angle of inclination of the bag net, and M, for various values of
H/I, when the bag net floats inclinatorily due to the difference of the porosity of netting in
the upper panel and the lower panel of the bag net.
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Fig. 8. Examples of photograps of the sectional shape of bag net.
1-4 show the model numbers in Table 3.
A: Photographs in front of bag mouth.
B: Photographs from upside of bag net.

Table 8. Measured details and results on the netting mcdels of tag net in the cace of

H/1=0.63
current with of Height of ] Projective Total tesion
1~Pry - h area of of suspension
No =P, velocity bag mouth bag mouth — bag mouth threads
W(m/s)  (w)(mm) (h) (mm) (8 (em) (T) (gw)
0.236 84.8 60.0 0.71 328.9 33.9
0.342 81.5 43.4 0.53 248.3 68.9
0. 448 75.5 32.7* 0.43* 191. 4* 106. 7*
1 i 0.554 70.7 30. 8* 0. 44* 181. 8% 152. 4%
0. 660 66.6 33.8* 0.51% 185. 6% 226. 9%
0. 765 62.5 39.4 0.63 203.6 303.9
0.872 64.3 39.0 0.61 204.7 398.0
0.236 75.6 55.5 0.73 281.5 48.5
0. 342 72.7 52.5 0.72 259.8 94.4
0. 448 71.8 50.4 0.70 253.0 168.7
2 2.39 0.554 68.7 2.2 0.76 256.1 243.4
0. 660 67.9 49.9 0.73 243.6 343.9
0.766 68.0 48.2 0.71 234.7 446.8
0. 872 67.2 50.0 0.75 247.3 564.0
0. 236 84.4 46.3 0.55 283.8 53.9
0. 342 82.5 45.0 0.55 270.9 111.1
0.448 77.4 44.2 0.57 252.1 194.2
3 0. 42 0. 554 73.2 42.2 0. 58 235.4 271.0
0. 660 71.7 39.7 0.55 215.2 386.6
0.766 70.3 40.2 0.57 216.9 495.7
0.872 70.2 41.0 0.58 221.0 612.5
0. 236 82.2 60.8 0.74 333.6 33.5
0. 342 79.0 59.3 0.75 315.4 63.0
0. 448 74.9 54.7 0.73 294.2 10¢. 8
4 2.26 0. 554 71.5 50.0 0.70 294.2 109. 8
0. 660 73.3 48.1 0.68 266.8 226.7
0. 766 70.7 48.1 0. 66 265. 2 303.9
0.872 70.0 47.0 0.67 251.6 362.8

* A part of lower panel is curled.
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Table 9. Values of k and o in the equation*
which shows the relationship betw-

1-P, . h
een 1-p,, 2 5

H/! k v
0.38 0.73 0.03
0.63 0.63 0.13
0. 88 0. 54 0.17
1.25 0. 48 0.15
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w l—Pr-s

27 AR E JFe] A7 & 4 g s £
ok (DFEMETS BRbEis] HEst e
o Ritgell A 327] vp2=h & RS BE R
Fite 44N Tou FAAE B 8
e Foldd g4 Fhe HEE A= K
5\01 ¥ J Bl 4 A2 T—‘?‘El wha e 4 gyl
. B A TR Hkhd A 8BRS
o7)x ot EHAY FES 4A RS °:
Ae 2. (@ﬁﬂﬁﬁ’?«l mAbd = AA A
o @t A2 48 £4¢ et Helth
ol MY MWuIM o = PAMKET LEHOE
SHTsI7 el olad S BEel MfEsly gl AR
4he R Hr, MEzY, a2z FES 4 8
Ho) faaR SHEEA BFT A5 KR#SE
HA{r R gRESs —Kile Aoz 2
2E 2019 WA BRI REET
v M ZE: BRd HEY &
L; R BRsE 2o fiE

L 10 m‘.‘ﬁ r\\

t

PN mlﬂ it



= #

ERMAmAY oA A BEhET A
MBS @HEmEe A—% G4 WhEER]
WARE7), BEZY 2 FE9 A EHEL KA
Wikel w2 BES HBROSE HREE
MHRF7, WEZY) 2 FE BARFELE il
—Ed HIRE Sl e Bl HHS T, @iy
S &3 A28 BEEKY BEE 8% 5
#atd ol HRAAE F7 0. 15mme] w2 q}
£ E#ERY Bl Sk e 8
MR 2717 BIMES AT 1, B A
= B SHEer YL Ex THY #9
HEEezd #IEE Bt ol AFLE
#EHE 2l E dA 409 AAES @A
dfgste] fkdol HEE AAA7z, AF2EY
Kb, g3k 9 oF A3k HAFKE JHAA 2 #iL
AA FFRA, BOERE BB S EREL
=2 fzstad. o #E

() AF2E A%} Pe] FHFE] Hm 3
- AS, kP BOBRS 9= =& 239 %
HE preu(=0-08F ST SHEK p_o] 8 £
AHe 3, BOEES HIE w 2 $ol ke K h/wst
OlE MM HIE brow DsAlollE BB 24

szK(_l;P,i)"(%’ K, o= %)

1— r—s

A A,

9 Bt mete wch

(2) 983} Y SAEo], A2 HE AE2E
AAE ETHALE BHEHS Tkl 4A ¥
BEL HEOTZe] Yolrh, =T 2Fo] Figst
=24 GiftsE fE &8

8=K,(~}__—_% )=+ K,

(b Ko K= $RE0
o] MR BRargket
(3) HIAG{bEAs) @R A= (DA 4 ek
R®BAS R 2R/F o, ol MAHEL
2= RS 2o BEste Aoz @Ok &
RS HHE Atole] BAfRe) & AEM o2 R}
Ue Aes BHEILAH

X Ny

1) Tauti, M.(1934): A Relation between Experim-
ents on Model and Full Scale of Fishing Net.
Bull. Jap. Soc. Sci. Fish. 3, 171—177.

2) ZFHE(1983): EHRMO BRI 2 EBH R
1. Bl - RER I e 2B TR X T r o B
FEHRic 2T, dEARKEZEH34(4), 323—333.

3) FEHE1984) 5 BREY BARR MWL B
MR-1. BM{EBI] 93 4537 AF289
EEE R BRa A, MEEE 20(2), 65—71.

— 98 —



