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DEPTH CONTROL AND SWEEPING DEPTH STABILITY

OF THE MIDWATER TRAWL

Jeewon CHANG*

Abstract

For regulating the depth of midwater trawl nets towed at the optimum constant speed, the changes
in the shape of warps caused by adding a weight on an arbitrary peint of the warp of catenary
shape is studied. The shape of a warp may be approximated by a catenary. The resultant inferences
under this assumption were experimented. Accordingly feasibilities for the application of the result
of this study to the midwater trawl nets were also discussed.

A series of experiments for basic midwater trawl gear models in water tank and a couple of expe-
riments of a commercial scale gears at sea which involve the properly designed depth control
devices having a variable attitude horizontal wing were carried out.

The results are summarized as follows:

1. According to the dimension analysis the depth y of a midwater trawl net is introduced by

w, W, W
=kLf(— <) 52
y=ELICR R R, D

where % is a constant, L the warp length, f the function, and W,, W, and W, the apparent
weights of warp, otter board and the net, respectively, and R,, R, and R, the hydrodynamic
resistance of warp, otter board and the net, respectively.

2. When a boat is towing a body of apparent weight W, and its drag D, by means of a warp whose
length L and apparent weight W, per unit length, the depth y of the body is given by the follo-
wing equation, provided that the shape of a warp is a catenary and drag of the warp is neglected
in comparison with the drag of the body :

y=jy— | VOFFOV W, Ly~ /DFTWE |

3. The changes 4y of the depth of the midwater trawl net caused by changing the warp length
or adding a weight 4, to the net, are given by the following equations:

WatW,.L
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4. A change dy of the depth of the midwater trawl net by adding a weight W, to an arbitrary
point of the warp tokes an equation of ihe form
1

’ { . e
Y ""I' 1(Tu7 =T.)— 11:”—7:4)j

where 1V, =vVT 2OV, WV, L5 W, Lysing,
Tur=A T2 (W, LY TV, L sin 6,
T =y T2+ V42T, sin 0,

and T, vepresents the teasion at the point on the warp, 8, the angle between the direction of T
and horizontal axis, T, the tension at that point when a weight W, adds to the point where T,
is acted ou.

5. If otter boards were constructed lighter and adequate weights were added at their bottom to sta-
bilize them, even they were the same shapes as those of bottom trawls, they were definitely app-
licable to the midwater trawl gears as the result of the experiments.

6. As the results of water tank tests the relationship between net height of H ¢ and velocity of
viufsec, and that between hydrodynamic resistance of R kg and the velocity of a model net as
shown in figure 6 are respectively given by

Hebt iy
R-=3+49v2

7. It was found that the cross-wing type depth control devices were more stable in operation than
that of the H-wing type as the results of the experiments at sea.

8. The hydrodynamic resistance of the net gear in midwater trawling is so large, and regarded as
nearly the drag, that sweeping depth of the net gear was very stable in spite of types of the depth
control devices.

9. An area of the horizontal wing of the H-wing type depth control device was 1.2X2.4 me
A midwater trawl net of 2 ton hydrodynamic resistance was connected to the devices and towed
with the wvelocity of 2.3 4#ts.  Under these conditions the depth change of about 20 m of the
trawl net was obtained by controlling an angle of attack of 30°,
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Fig. 3. A depth contrel aevice witn a variable attiiutic horizental wing.
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Table 1. Speed Dependericy of the Hydrodynamic Force of the Otter Board Models with
Dummy Net and their Spreads

W, ‘?ighl Dummy Net T Dummy Net ] Dummy Net I
Velocity Total Total Total
Otter board in in of hydro- hydro- hydro-
air water  current  dynamic Spread dynamic Spread dynamic Spread
(gm)  (gm) (m/s)  resistance resistance resistance
e o (kg (em) (kg) (em) Ckg) (em)

Flat plate 115.0 16.0 0. 36 0.57 55 0.85 31 1. 50 19
type (67.9) (64.5) 0. 46 0.8 54 1.55 30 2. 10 20
0.57 1. 40 57 2,25 34 2.90 22
Hydrofoeil 186.0 50.0 0.36 0.60 48 0.90 35 1.50 24
type (67.9) (64.5) 0. 46 0.90 53 1.70 33 2.10 26
0.57 1.40 58 2. 30 31 2.90 26
Cambreed 84.0 69.0 0.36 0.62 55 0.95 39 1.50 26
plate (67.9) (64.5) 0. 46 1.11 71 1.70 45 2.10 26
type 0.57 1. 60 65 2.45 42 2.90 26
Piane tvpe 271.8 103.9 0.3 0.51 47 0. 81 35 1.50 20
(41.5) (37.1) 0. 47 0.90 50 1. 40 37 2.00 25
0.57 1. 40 57 2.20 38 3.00 25

Without 0. 36 0.35 0.70 1.40

otter board 0. 47 0.70 1.25 2.10

0.57 1.05 1.90 3.00

NB: The values in the brackets represent the attached weights on the lower side of the boards
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Table 2. Results of the First Experiments of Midwater Trawl Performances at Sea

Angle of An;f{_le
attack of Diverg- Declin- Length Mam m"” 5
Net the Towing Warp ence ation of engine  Net Net  Warp . f(e
horizontal ~speed  length  of of hand  r.p.m. depth height tension - ;“11
wing warps warps  rope vertica
S wing
Net(a) 0 2.6kts  8Im 13° 14° 30m 200 15m 6m —_ 3R
Net(b) 0 1.9 100 7 25 50 190 39 Scale 38
out
0 — 100 7.5 24 50 220 — — —_ 38
20 1.9 100 6.2 31 50 190 — — — 38
Table 2+ 4 Net(b): Fig. 8(b)9] BRIEUMA 2Fel olz2-& HiFl 4 AAAR F =79 A¥5 &
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Fig. 13. Conversions of ship’s engine Fig. 14. Changes of net depth by changing

r.p.m. to its speed. warp declination.
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