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Fig. 1 Methods for developing fishing gear hydrodynamical model based on geometric topology
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Fig. 3 Flexible finite element decomposition methods for rope and netting panel
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implicit algorithm, computationally intensive, few iterations, suitable for multiphase model, unsteady
flow and transient calculation, good stability.

FRGNEE, WECERE RS, AR AT

semi-implicit algorithm, slow convergence, suitable for stabilized single-phase calculation.
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Tab.2 Methodstoimprove the efficiency of numerical calculation

AEAy 27 SRR WikeS
year reference method

5 R

simulation result

2008 Lee /1:_%_:[82]
active)

introduce non-active nodes in the mass-

spring model
2012 Zhang /1:_%_:[83]
F M43 A A5 .

add virtual mass points to develop
matrixed network data structure, use

distributed compute method.

2012 Zhang % RS L A AU 22 A 7 T

whole-implicit algorithm and virtual

neural lattice method

2012 Gao %9 3K B REAC 2RI (%

cubic B-spline interpolation surface

method
2016 o)

GER7S
physical parameter optimization
algorithm based on numerical stability
criterion

2016 Devilliers %™ [ 3& 1 M#E 1k

adaptive mesh refinement method

2021 g eARAtsT) FF Morison J5 TR /K 3h 1 R L

adjust hydrodynamic coefficient based

on Morison equation

[ a5 E R R T 5] A £ 35 AL (non-

B4 A S R A IR 255 AR 2 A

T R (B AR TR 9 B B S R

B T 30% 5 B[], WA 254005 B 0T B SLis 5.
save 30% calculation time compared with no nodes, fitted netting
morphology closer to real motion.

PeHK BT APRE, SR 05 HAK

reach equilibrium quickly, improve simulation efficiency.

BORE B HL e sSOBC AL S 28 7K T SR FF L

more accurate and efficient to simulate underwater deployment of
longline.

SLHE A S BB, F R R

realize real-time motion simulation of mid-water trawl, develop
production simulator.

AR TF 0.005 s 1T 52 BUHE A2 B 2 AL, 8454 B 2 500
BHUNTES SR ST S
real-time simulation of trawl motion when step greater than 0.005 s,

physical parameter deviates from actual values make some results
distortion.

A ARG AE/D, 198 CPU Ab I A].

occupy little storage, save CPU processing time.

DAL IS P DO BN AL, 98D SR AR I ], B AR AR
solve the problem of buoyancy increase after grouping, reduce
solution time and calculation cost.
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Review of numerical ssmulation of fishing gear hydrodynamics
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Abstract: Numerical computer simulation is an important method to study the hydrodynamics of fishing gear,
providing visualization of motion, morphology, loading, and surrounding flow characteristics under different
operating conditions. Here, the research progress of hydrodynamics and the application of fishing gear based on
numerical simulation were reviewed. Additionally, the development and simulation methods of numerical models,
as well as solving algorithms and efficiency improvement approaches of numerical analyses were summarized in
detail. Finally, the disadvantages and suggestions of numerical research on fishing gear hydrodynamics were put
forward. The summary showed that the numerical analysis of fishing gear primarily involves the dynamics model
based on the topology of physical structure and the hydrodynamic model based on computational fluid dynamics
(CFD) software. Both explicit and implicit algorithms were used to calculate the rigid motion equations and
reducing the number of elements and optimizing the programming algorithm were the main methods used to
improve the computational efficiency. The review suggests that the numerical model and related parameters could
be improved by combining with actual working conditions such as non-constant currents or irregular waves at sea,
the accumulation of catch in the codend, as well as the mechanical properties affected by the braided structure and
non-linear deformation of the mesh. Moreover, numerical computation efficiency could be improved by the
modification of solution algorithms, optimization of node topology, and improvement of calculation frameworks.
In addition, the coupled motion and flow simulation of fishing gear, fishing methods, sea condition, and catches
should be strengthened, providing an efficient approach for designing netting configurations, improving
operational technology, and optimizing fishing gear hydrodynamics.
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