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Modeling of flat otter boards motion

in three dimensional space

Moo-Youl, CHOE

Department of Fisheries Physics, Graduate school

Pukyong National University

Abstract

Otter boards in the trawl are the one of essential equipments for the net
mouth to be spread to the horizontal direction. Its performance should be
considered in the light of the spreading force to the drag and the stability
of towing in the water. Up to the present, studies of the otter boards have
focused mainly on the drag and lift force, but not on the stability of otter
boards movement in 3 dimensional space.

In this study, the otter board is regarded as a rigid body, which has six
degrees of freedom motion in three dimensional coordinate system. The
forces acting on the otter boards are the underwater weight, the resistance
of drag and spread forces and the tension on the warps and otter
pendants. The equations of forces were derived and substituted into the

governing equations of 6 degrees of freedom motion, then the second



order of differential equations to the otter boards were established. For the
stable numerical integration of this system, Backward Euler one of implicit
methods was used. From the results of the numerical calculation, graphic
simulation was carried out.

The simulations were conducted for 3 types of otter boards having same
area with different aspect ratio(A=0.5, 1.0, 1.5). The tested gear was
mid-water trawl and the towing speed was 4k’t. The length of warp was
350m and all conditions were same to each otter board.

The results of this study are described below;

First, the otter boards of A=1.0 showed the longest spread distance, and
the A=0.5 showed the shorted spread distance.

Second, the otter boards of A=1.0 and 1.5 showed the upright at the
towing speed of 4kt, but the one of A=0.5 heeled outside.

Third, the yawing angles of three otter boards were similar after 100
seconds with the small oscillation.

Fourth, it was revealed that the net height and width are affected by

the characteristics of otter boards such as the lift coefficient.
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Table 2. Specification of the flat otter boards for the simulation

Aspect Length Height Thickness Area

No. . 2
ratio (rmm) (rmm) (rmm) (m”)

1 0.5 3536 1768 200 6.25
2 1.0 2500 2500 200 6.25
3 15 2042 3063 200 6.25

Table 3. Maximum lift coefficients of the flat otter board according to
the angle of attack and aspect ratio

No. Aspect Attack angle Maximum coefficient
ratio at Crmax of lift (Crmax)
1 0.5 40° 1.24
2 1.0 25° 0.99
3 1.5 20° 0.84
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Table 4. The measured value of otter boards and net between different

aspect ratio when the towing time is 600sec

Aspect ratio

Items
0.5 1.0 1.5
Doors distance 3 48 ”
(m)
rolling -10 1 0.9
Rotating
angle pitching -0.8 -0.7 -0.8
)
yawing 14 22 26
Vertical starboard 76 74 75
position
(m) port 76 74 75
Tension starboard 8148 8561 8486
on warps
(kgf) port 8214 8616 8584
upper 4323 4738 4825
starboard
Tension on lower 3504 3250 3079
otter pendants
(kgf) upper 4368 4773 4888
port
lower 3553 3276 3120
Net height 25 ” o4
(m)
Net width 15 20 18

(1m)

*Rotating angle presents the value of the otter boards in starboard side.
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Fig. 12. The front view of spread otter boards and trawl net.
(@ A =05 (b) A =10, (c) A =15
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Fig. 13. The top view of spread otter boards and trawl net.
(@ A =05 (b) A =10, (c) A =15
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