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—Hydrodynamic Resistance of the Gear and Efficiency of the Otter Board-—
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~ The authors carried out an experiment to measure the hydrodynamic resistance of the gear and the
efficiency of otter board of the midwater trawl, which is the same used in the former experiment in
this series of studies.

The whole ressistance of the gear was measured by a 10fon scale recording tension meter and the
resistance of net by a 2fon scale underwater recording tension meter, and they were analyzed into the
shearing force and the drag with relevant factors determined in the former experiments.

The results obtained can be summarized as follows:

1. The whole drag of gear T(kg) and the drag of net Ry(kg) can be expressed as

T=9. 15 y1-12
Ry=1.96v"%  (v: towing speed in m/sec)
2. The formula of estimating the drag of net deduced by Koyama's method can be expressed as

Ry=4. 3_“;.abv

3. The shearing force and the drag of otter board is about 19 to 22% and 5 to 7% of the drag of
net, respectively. Whereas, the shearing coefficient and the drag coefficient calculated by the

resistance and the opening of gear are 1.5 and 0.42, respectively.
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Fig. 1. Equilibrium of force acting around the otter
board. Where T :the horizontal component
of whole resistance, R,: tension of hand
rope, Ry: drag of net, 2a:divergence of
warp, 283: that of net pendant, Fy: shear-

ing force of otter board, Fp : drag of

that.
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Fig. 2. Drag of whole gear and net.
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Table 1. Value of v-‘liab in the experimented net, which is applied in the Koyama’s formula

for estimating the resistance of trawl net

d/! b a
part of no. of mesh d ! no.of  str. part of mesh no.of  str.
size d/l length size length
net ply (mm) (mm) (mm) mesh  (m) net (mm) mesh (m)

wing 180 1,000 4.7 500 0.009 14 14.0 baiting 200 250 50.0
protector 180 200 4.7 100 0.047 10 2.0 side panel 200 250%x 2 100.0
bag Ist 180 1,000 4.7 500 0.003 10 10.0 belly 200 250 50.0

2nd 150 800 4.3 400 0.011 10 8.0

3rd 90 400 3.3 200 0.017 25 10.0 total (=a) 200.0

4th 60 200 2.7 100 0.027 25 5.0

5th 60 100 2.7 30 0.054 25 2.5

6th 90 60 3.3 30 0.110 50 3.5
cod end 108 60 160 9.6
total of d/I 0.284 t(of__all,) 64.1 _tl{_ab 455.1
mean of d/! 0.0335
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Table 2. Calculation of the shearing and the drag coefficient of otter board

v T Tcosf] R, Re. Fy 16 @ @©-94t Cp Rr ip

§ o Shna i g sin 8 pS? C, ch(;)ssg. C(I)(;é of Cp

(mfsec) (k) Ge) | Ge)  ke) ) Ckg) (kg) Chg) | warp (hg)(ke)

1.3 1,630 27 9 230 1,310 12 275 505 621 1.6 1,440 1,280 160 0.15 40 120 0.39
1.4 1,730 24 10 270 1,400 12 290 540 721 1.5 1,560 1,370 190 0.13 40 150 0.42
1.5 1,830 22 10 290 1,500 13 343 635 827 1.5 1,670 1,460 210 0.12 50 160 0.40
1.6 1,940 20 10 320 1,600 13 370 690 941 1.5 1,790 1,550 240 0.10 40 200 0.43
1.7 2,080 18 10 340 1,720 13 395 740 1,062 1.4 1,940 1,670 270 0.09 50 220 0.42
1.8 2,200 16 10 370 1,820 13 420 790 1,191 1.3 2,070 1,770 300 0.08 40 260 0.44
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