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A study on the static stability of the otter board in
relation to the angle of attack
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The static stability of the otter board in relation to the angle of attack (@) was studied
analytically and experimentally from the moments of tensions and hydrodynamic force acting on
it. Three flat plates of 0.5, 1.0, and 1.5 aspect ratios ( A) and four cambered plates of 5, 10, 15,
and 20% camber ratios (CR) with the same aspect ratio ( A=1.5) were tested in a circulating
water tank for measuring the hydrodynamic forces and moments relevant to the position of
hydrodynamic center. And, center-of-pressure coefficients (C,) and moment coefficients (Cis) of

each plate as a function of the angle of attack were calculated for estimating the static stability
from hydrodynamic forces.

The obtained results are summarized as follows ;

1. When the angle of attack for otter board is changed from equilibriumm for some reason,
moments depending upon tensions of warp and sweep line always act in order to have the
static stability, respectively.

2. Position of center-of-pressure of each flat plate moves from leading edge to center of plate
with the increase of the angle of attack. It means that the moment of hydrodynamic force
acting on flat plates also increases the static stability of plate.

3. With the increase of the angle of attack for cambered plates, the positions of center-
of-pressure move from trailing to leading edge, and then turn toward center of plate. As the
camber ratios increase, the ranges of the angle of attack of the static unstability depending
on moment of hydrodynamic force become wide.
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Fig. 1. The tensions and hydrodynamic forces on
the otter board viewed from the top. 7w
tension of warp, Th: tension of sweep
line, @ :angle of attack, R :resultant
force, L @ lift, D : drag, c: chord, V : speed
of flow, Mx : moment
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Table 1. Specification of the flat plates and the
cambered plates used in the experiment

I\(;(f)' span chord thickness can}ber arSé)tc;(c)t C?g;?oer
plate {mrm) (mm) (mm) (mm) A CROSf/c)
1 120 240 2.0 0 05 0
2 170 170 2.0 0 1.0 0
3 210 140 2.0 0 15 0
4 210 140 25 7 15 5
5 210 140 25 14 15 10
6 210 140 25 21 15 15
7 210 140 25 28 15 20
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Fig. 2. Schematic diagram for measuring the
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