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Mechanical studies on the surface-midwater trawl

Jiun-Chern Lin, Ming—Chabng Wang and Tsann-Jan Lee

Trawling fishery is expanded rapidly with the assistance in the form of load
fund and technical instruction provided by the government in the recent years.
According to the statistics of the Fisheries Bureau, .the product of catch was
estimated as 929,326 tons in 1979. The catch of the trawling fishery was 413,097
tons, that is to say, 44.4% of the total catching product. So it showed that the
trawling ufishery played an important role in the Taiwan'fisheries. The otter boards
used in the commercial mid-water trawlers were almost bottom ones. Floating the
otter boards must be dependent on the method of decreasing the warp length.and
increasing the towing speed in the past. Supposed that the warp length is too short,
the wake current p_roduced by propeller would affect the catching efficiency. At the
preseant, one set of otter boards made of thin steel plate was used in the experi-
ment."And the results were stated as in the following:

1. Relationship between the trawl resistance and towing speed:

1). The faster the towing speed was, the more the trawl resistance became.

2). The relationship between trawl resistance and towing speed is as
R = 335.291 Vi43%(kg)

3). When the warp length was lengthened as 100 meters, the trawl resistance
is maximum. :

2. Relationship between the developmg force of otter boards and towing speed:

1. L(kg), a developing force of an otter board is obtained as follows.

= 1/2 C,.V2Sp
Where S = Area of an otter board (mz)
= Density of sea water (105 kg.sec*/m*)
V = Towing spéed (m/sec)
C1= Developing force coefficient

2). The developing force (L) is dependent on the warp tension, warp spread
angle, net resistance (R) and spread angle of otter boards. In the experiment
,L/R is about 0.34 in average as the towing speed is from 0.75 to 1.45 m/sec.
It is larger than that of bottom trawling.

3. The depth of otter boards, towing speed and warp length:

1). While the warp length is fixed, the depth of otter boards is proportional to
the warp length. The relationship between the depth of otter boards and
towing speed are as follows: :

Dige = 48.376 — 24.997 V
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Diw = 70.276 — 36.496 'V
Duo == 180,617 - 105.331 V .
2). When the warp length is 100m and towing speed is 1.45m/sec, the otter
boards were all floated to surface water.
4,  The depth of net, towing Speed and warp length:
1). On fixing the warp length and increasing the towing speed, the otter boards
floated gradually, i.e. the depth of net also floated.
2). The relationship between the depth of net and towing speed are as follows:
D'10 = 37.073 — 21.839 V
D’y = 54.635 — 30.803 V
D'1p = 64.569 — 31.867 V
3). On fixing the towing speed and lengthening the warp length, the net sank
~ gradually.
5. Height of net and towing speed:

I

1). Height of net varied with the different towing speed. In other words, 1f the
towing speed is increased, the height of net is also increased.

2). The relationship between height of net and towing speed is as
H = 8.361 — 3.363 V.
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Fig. 3 Schematic diagram of measuring
the resistance of the trawl net.

Fig. 4 Schematic diagram ~f the net under water.

=

Fig. 5 Schematic diagram of measuring the

snread of the wings,
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Photo. 1 The otter board used in the test.
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Photo. 2 The otter board floated to surface -
water when warp declinatjon is 5°,5,

Photo. 3 All the net and otter boards floated to
surface W‘ater when warp length is 100 m

and towing speed 1.45m/sec.
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