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Hydrodynamic characteristics of vertical V type otter board
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Abstract: This study inspected the effects of main structure parameters of otter board on the hydrodynamic
characteristics of vertical V type ofter board by the orthogonal design and appending the simulated sea bottom, based
on the test of model in the wind tunnel. The test results indicated as follows: 1. one of the most important factors
to influence the hydrodynamic characteristics of otter board was dihedral angle, followed by aspect ratio and
sweepback angle. When the curvature on surface of ofter board is 14%, the dihedral angle of the optimal match was
12°, aspect ratio was 1. 60 and sweepbadk angle was 10°. The lift coefficient was 1.68 and higher than tested other
boards when attack ange was 25 and 28 . 2. the critical angle of attack of the optimized otter board is reduced
from 28 to 25 after appending the simulated sea bottom. It was obvious that the attack angle of vertical V type
otter board on bottom was less than that in middle water. 3. the lift coefficient of the optimized otter board was
obviously raised in the range of the commonly used attack angle after appending the simulated sea bottom.
Meanwhile the lift to drag ratio also rose slightly. However, the lift to drag ratio held the line at attack angle of
20°. 4. in the front of the critical attack angle the moment coefficient of the optimized otter board rose slightly after

appending the simulated sea bottom and it was favorable for the stabilization of otter board in practical operation.
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Fig. 1 Sketch map of vertical V type otter board model
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Tab.1 Table of testing factors

[X-¥ factor I I 11
W43 f) dihedral angle 10 12 15°
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J& 5% Lt aspect ratio 1.55 1. 60 1. 65
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Tab. 2 Factor combinations of model ofter board
= K45 AR HT 1 (A VIS TR= JEIB A B) KP4 5 JESLL (O
no. horizon dihedral angle horizon sweepback angle horizon aspect ratio
1 I 10 I 10° I 1.55
2 I 12 I 12° I 1.60
3 il 15 il 15 il 1.65
4 I 10 1I 12° il 1.65
5 I 12 il 15 I 1.55
6 il 15 I 10° I 1.60
7 I 10 11 15 1l 1.60
8 I 12 I 10° il 1.65
9 I 15 I 2 I 1.55
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Fig. 2 Sketch map of mounting otter board model
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Tab.3 Amalysis of orthoganal testing at angle of attack of 20° (Inspecting index is lift-to-drag ratio)
5 KFgRE MIRITAA) KERS FRAMB  KFEERERS  EEOC  FHHRK [EFAER 4 FHEA L
no. horizon ~ dihedral angle horizon sweepback angle horizon aspectratio  1ift coefficient drag coefficient lift-to-drag ratio
1 I 10° I 10 I 155 1. 40 0. 50 2.8
2 il 12° I 12 I 1. 60 1. 40 0. 48 2.917
3 il 15 11 15 11 165 1. 44 0.55 2.618
4 I 10° II 12 11 165 1. 44 0. 59 2.441
5 I 12° 11 15 I 155 1.41 0. 52 2.712
6 il 15 I 10 I 1 60 1. 44 0.53 2.717
7 I 10° 11 15 I 1 60 1.51 0.8 2.603
8 I 12° I 10 I 165 1.48 0. 53 2.792
11 15 II 12 I 155 1. 42 0. 53 2.679
I 7. 844 8.309 8.191
I 8.421 8.037 8.237
11 8. 014 7.933 7.851
% 2 extremal deviation 0.577 0.376 0. 3%
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Fig 3 Hydrodynamic characteristics comparison
between otter boards No. 10 and No. 2
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Tab.4 Careation of coefficients of hydrodynamic characteristics between otter boards No. 10 and No. 2

AR A model otter board a 20 25° 28 30
o Cy 1.55 1.68 1. 68 1. 61
10 5
0. 10 oiter beard Cx 0.57 0.72 0.8 0.87
Cy/ Cy 2.72 2.33 2.10 1.85
Cy 1.40 1.51 1. 54 1.52
2 SR .
0.2 otter board Cy 0.48 0. 60 0. 67 072
Cy/ Cy 2.91 2.51 2.29 210
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Fig.4 Comparison of hydrodynamic characteristics of
otter board No. 10 with and without simulated sea bottom
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Tab.5 Comparison of hydrodynamic characteristics of otter board no. 10 with and without simulated sea bottom

otterlx—)g)gr?r%)dels ife 10 15 2 % 28 30
Cy 1.13 137 1.55 1. 68 1.68 L6l
TEA AL Cy 0. 31 0 43 0.57 0.2 0.80 0. 87
without sea bottom Cy 0.2 011 0.20 0. 30 0.33 0.30
Cp 0. 54 0. 48 0. 43 0. 40 0.38 0.30
Gy 1. 14 1. 49 1.61 1.6 1.66 1 56
A LR Cy 0.32 0 45 0.59 0. 74 0.82 0. 87
simulated sea bottom Cy 0.05 015 0.25 0.33 0.33 0.30
Cp 0. 54 0. 46 0. 41 0.38 0.38 0.39
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Fig. 5 Relationship between lift to drag ratio and
angle of attack for otter board No. 10
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