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Fig. 1 Schematic map of single net wave passing
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Tab. 1 The physical properties of the net material

%5 5 21 0heg HX(mm) d/a %5 531 R H A (mm) d/a
A 1x3 15 0. 067 F 3x3 34 0.053
B 1x3 24 0. 042 G 8x3 50 0. 062
c 2x3 24 0. 063 H 8x3 60 0. 052
D 3x3 24 0.075 I 10 x3 40 0.088
E 2x3 40 0.038 J 12 x3 40 0.098
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Fig. 2 Experiment installation
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Tab.2 Reflection and transmission coefficients on a net cage under different wave heights

REME  FEKER  REAER  ERKEE  EHAK BHRM K, +K,
(s) (mm) (mm) (mm) Ko(%) Ko(%) (%)
0.03 99.38 96.01 97.29 2.14 98. 69 100. 83
0.09 91.38 86. 01 89.29 2.33 96. 33 98. 66
0.15 78. 38 70.01 75.29 4.10 92.99 97.09
0.21 60. 38 52.01 57.29 5.38 90.79 96. 17
1.94 97.38 91.44 97.01 6.49 94.25 100. 75
3.56 96. 38 90. 44 96. 01 6.57 94.19 100. 76
5.14 97. 38 92.44 97.01 5.34 95.28 100. 62
6.76 99. 38 97.44 99. 01 1.99 98.41 100. 40

8.35 98.38 96. 44 99. 01 2.01 97. 40 99. 41
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Fig. 4 Variation of transmission coefficient against the
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HYDRODYNAMIC FEATURE OF FISHING NET UNDER WAVE
ACTION IN FLUME EXPERIMENT

SONG Wei-Hual 2, LIANG Zhen-Lin2, HUANG Liu-Yi2, Lii Yong-Lin®, CHEN Bo-Hai*
(1. Department of Marine Fisheries, Zhejiang Ocean University, Zhoushan, 316004 ; 2. Fisheries College, Ocean
University of China, Qingdao, 266003 ; 3. Wenzhou Fisheries Technique Popularizing Center, Wenzhou, 325003 ;
4. Physical Ocean Key Open Laboratory, Ocean University of China, Qingdao,266003)

Abstract In the present study, the scattering of surface waves through a flexible net is studied in hydrody-
namics. The net was modeled as a flexible hollow barrier in deferent tensions and looseness, for understanding
how waves pass the net in transmission and reflection, as it was observed that the water inside a net is always
much quiet than that outside. The experiment was designed using radial moorings to fix the net frames onto a
flume with changeable tensions, under different hydraulic conditions to mimic regular wave action. The artifi-
cial wave periods and height were 0. 8—2. 0s and 50—250mm respectively, and the wave force on the cage
and other parameters were recorded simultaneously. The boundary value problem were solved by defining the
transmission coefficient in terms of velocity potential to establish a full solution applying proper eigenfunction
expansion, least square approximation, and cubic spline methods. The variations of the transmission coeffi-
cient, hydrodynamic pressure and surface wave elevation were determined with respect to the net length and
other geometric parameters.

The results showed that the horizontal wave force on the net changed periodically and asymmetrically in
physics. The period of the force coincided with that of the wave phase, while the asymmetrical nature of the
wave force was resulted from wave elevations in the shape of Stokes second-order wave with sharp peak and
flat trough. The calculation shows that the net-undergoing force is correlated positively in the powers of 2.6
and 0. 8 to wave height and length respectively. Moreover, as the net become more flexible, its transmission
coefficient increased, more water can pass through, and the reflection coefficient and the hydrodynamic force
were reduced. The net behaves like a hollow device allowing more wave energy to act on its surface and hence
reduce the reflection and wave forces. At last, a multi-layered flexible floating-breakwater with was designed
for flume-test, by which net transmission coefficient could be reduced to 71% . It implied that a feasible net
cage could be applied in wavy environment to replace rigid breakwaters.

Key words Fishing net, Breakwater, Wave mechanics, Transmission coefficient, Flume experiment
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