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Abstract

In order to clarify the ability, mechanism and problems for controlling the depth of a towed net using a canvas kite, a model
test was carried out in a flume tank. The changes of the depth and attack angle of the model netting mouth, which depended
on the pulling length of the lifting rope, were measured under two conditions, one in which a lifting rope was connected to
a model kite (W/K) and another in which a lifting rope was directly connected to the top of the netting mouth (W/O) for
purposes of comparison.

The results obtained in this study were as follows. The depth decreased monotonously depending on the pulling length
under the W/O condition, but it changed by decreasing or increasing under the W/K condition. The range of attack angle was
from 15 to -10 degrees in the pulling length for the effective control of the W/K condition, while in the W/O condition, the
attack angle of netting mouth decreased monotonously. The primary factor of the depth control using a kite seemed to be a
direction of hydraulic forces by kite on the net mouth, and a relationship between the depth and angle of net mouth was
shown, but there was a negligible influence on the projected area of netting mouth in the effective control.

The effective ability and mechanism of depth control using a canvas kite were also discussed with the necessity of more

basic data for the development and design of the depth control system.
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Fig. 1 Equipment and setup used for the model test. P and S
show the pulley and supports with a current-shaped
section. The movements of a bag net were recorded by a
video camera with a timestamp, and the records were
converted to AVI formatted files. From the files, the
changes of points at the top and bottom of the net mouth
were analyzed and the changes in angle and depth of the
net mouth were calculated by a PC.
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Fig. 2 Relationship between elapsed time and relative depth of a bag net with a model kite. The elapsed time is proportioned to the pulling
length. Although the movements of the bag net were divided into three groups, down, down-up and down-up-down, depending on
the pulling length, the mechanisms of all movements were explained by one of the down-up-down movements at a pulling length

of 30 cm.
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Fig. 3 Relationship between elapsed time and relative depth of a bag net without a model kite. The elapsed time is proportioned to the
pulling length. The depths of the bag net decreased monotonously.
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Fig. 4 Relationship between elapsed time and relative angle of a bag net with 2 model kite. The elapsed time is proportioned to the pulling

length. All changes in the angle were explained by the down-up-down movement at a pulling length of 30 ¢m as in the changes of

net depth.
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Fig. 5 Relationship between elapsed time and relative angle and
relative depth of a bag net with a model kite under the
pulling length 30 cm. In this figure, the range of angle
seemed to be between 15 and -10 degrees in the range of
the effective control. Radical changes in the angle were
shown at the time of minimum or maximum depth.
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Plate 1 Change in net movement according to continuous pulling when the lifting rope was connected to the kite. After reaching the
minimum depth at a pulling length of 26 cm, the attack angle decreased radically.
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Plate 2 Change in net movement according to continuous pulling when the lifting rope was connected to the top of the net frame. In this

plate, the top of the net mouth seemed to be pulled by the lifting rope only.



