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Abstract

Trawling is one of the main methods of modern fisheries, of which the single trawling is the com-
mon operation types. Otter board is the vital components of a single trawler system,; it can provide
the desired horizontal opening of a trawl net. In the present study, the hydrodynamic of a circular
cambered otter board was studied using flume tank experiment and numerical simulation. The
lift/drag coefficient, lift-to-drag ratio and center-of-pressure coefficient were obtained during the
data processing, and the flow distribution around the otter board was analyzed according to the
numerical results. It showed that the otter board had a good hydrodynamic performance for its
high lift coefficient and lift-to-drag ratio, and the camber/deflector structure can delay the flow
separation. Numerical simulation results showed a good agreement with experiment ones and could
predict the critical angle of attack. Simulation errors the maximum lift coefficient and lift-to-drag
ratio were under 10%. Given the otter boards are operated in water, it was suggested to apply
both flume tank experiment and numerical simulation to study the hydrodynamic performance of
otter board.
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Figure 1. Structure of the model otter board (The coordinate frame on it was used to calculate the center-of-pressure of the
otter board)
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Table 1. Detailed parameters of the model otter board

=1 REWRSHE

it % Camber ratio F ¥ Installed angle/”

45125 Parameters IIm cm AR S/m? d/m h/m
D; D, P D; D, P
#7 /X Kz Model otter board 055 055 124 0243 0415 0.067 12% 12% 12% 35 30 6
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2.2.2. BEFEWY
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Table 2. Parameter settings of the numerical simulation

® 2 BEENMSHRE

Settings Choice
4825 Simulation type =4kFadi 3D, Steady
K fiE %% Solver TUFERE CFX SRt #% CFX, Double precision
TR Turbulence model k-¢ EARSM model

115414 Boundary conditions:

A Inlet N Velocity inlet
4 1 Outlet JE 774 & Pressure outlet
4% Otter board JCIE S BETH No-slip wall

BUE TR RR A, AR 2 S DY TR AR 25 R A I A, T IR ] L A AT R i s, R A At 2
(Skewness) 6 x4 X A% i &, oA KA /NTF 0.83 ISP i i, T DLAH FEETH . Tk i %L
BRI 2), PIREEIZN 2.66 x 10° HHETT S EZ0N 4.81 x 10°, y'HZIN 11.06~80.25, kg N
3.27%~3.75%, ik A 3.54~9.25 x 107 m’/s.

Figure 2. Computational grids of the domain during flume tank simulation
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R BE 77 22 2 (Co) B M AR AL A 3 B, BEME R S ilie gt R b, AR ML L
Heo WUBRBHE ) Z BBt b A BN s e AR I e e R e, KRG B 2 O P A 2k -
FE0°~70° Ay Y L Y ZKORE A 7R 06 I A3 WY A B 0 R 808 0.112~2.301, /KA i (B A 0L FE 0 R 800
0.096~1.976,
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Figure 3. The result of flume tank model experiment and numerical simulation
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Figure 4. Lift-to-drag ratio of the otter board in relation to the angle of attack
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Figure 5. Center-of-pressure coefficients of the otter board in relation to the angle of attack

5. WIRE S0 R EBE A AR 1L

7K Flume tank
o AOA=45"" —
I N
o \§§\
mst1) \
= < —
i AOA=50°
{ :st
=
L. N
L. \
A\
o o iy h’
P AOA=55°
bos
T— I_'
PP AOA=60°
¥ z
L

Figure 6. Streamlines from a horizontal plane cutting through the center section of the otter board
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