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Lift caused by the Square of Trawl Net

Shigeru Fuwa*

Abstract

In the present report, the auther has done experimental research in order to clarify the
effect of the square part of trawl net on the gear efficiency and, also to get basic data. He
F.s conducted field experiments, boarding a Bull trawler in East China Sea, made a series
of model experiments in a circular tank, using a simple model net made by adding a square
net to a cone-shaped drag net. He will report a few findings brought about by the analysis of
data of these field and model experiments. They are summarized as follows;

(1) From results of the field experiments upward force of 180-250 kg is acting at the bosom
of the ground rope, and it seems to be caused by the square part of trawl net.

(2) The existence of lift by tha square of trawl net has been made clear. The lift increases
in proportion to the flow speed and the angle of attack of square.
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Fig. 1 Illastration of field experiments
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Table 1 Summary of experimental bull trawl net.

Length of head rope 49.9m
Lenght of ground rope 64.1m
Total lenght of net 58.9m
Total buoyancy of float 352.9kg
Total weight of sinker 432 .5kg
Height of net mouth * 4.5m

* At ordinary towing condition
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Table 2 Outline of experimental model net.

Item A B C D E
Depth of central
part of cone (cm) 40.4 48.5 58.6 70.7 78.8
Diameter of cone (cm) 30.0 30.0 30.0 30.0 30.0
Area of bating S, (cm? 1580.6 1837.8 2253.3 2914 5 3281.5
Area of square Ss (cm?) 439.5 439.5 439.5 439.5 439.5
Ss/Se 0.31 0.27 0.22 0.16 0.13

Angle of attack (deg.) 27.0 22.5 17.2 13.6 8.5
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Fig. 2 Results of field experiments.

A:Tension on lacing line (H.R) M:Tension on lacing line (G.R)
A:Tension on G.R @:Tension between G.R and square
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Fig. 3 Arrangement of the model experiment with a circular tank.
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Fig. 4 Relationship between the flow speed and the lift by square.

Table 3 Values of £ and # in the equation of L = £V'".

Item A B C D E
Angle of attack (deg.) 27.0 22.5 17.2 13.6 8.5
k 0.439 0.100 . 0.089 0.026 0.037
n 0.93 1.30 1.30 1.55 1.42
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Fig. 5 Relationship between the angle of attack and the lift by square.
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Fig. 7 Relationship between the angle of attack and the ratio of lift by square to the
drag of cone.
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