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Sketch of the experimental model’s structure
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Tab.1 The size of the standard model’s structure

RSty

R~F size

model structure

(HR)ER/g  (effective) weight

K /em  length HBf#/mm diameter FJH  texture

ERAE(ZESE)  raft rope

YR B H)  anchor line

V#ER  floating ball 27
TFERR 4 floating ball tether
M4 lifting rope

BC®E  balance weight 35F130

JZJ%  rubber band

250 4 PE
304.3 4 PE
39 ek
30(_L)/10(F) 2 PE
30 2 PE
B
5 7E 4R B A
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Tab.2 Model experimental design
Bt

fid/g Pam/em R/ . BT K /em
. . design wave .
load wave height period design wave length
steepness
35 26.4 1.6 0.0701 380
35 20.7 1.6 0.0551 380
35 15 1.6 0.0401 380
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Fig. 4 Sketch of the model floor-plan
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Tab.3 Numerical simulation experimental design

FREI°) /g FEEkER W E /s

W Hi/em

angle load floating ball form  wave height  wave period
0 35 XFEK  twin float 26.4 1.6
0 35  RFER  twin float 20.7 1.6
0 35  RFER  twin float 15.0 1.6
0 35  HUFER  single float 26.4 1.6
0 35 PHVFBR  single float 20.7 1.6
0 35  HUFER  single float 15.0 1.6
0 30 MUFER  twin float 26.4 1.6
0 30 MUFER  twin float 20.7 1.6
0 30 MUFER  twin float 15.0 1.6
30 35  RFER  twin float 15.0 1.6
60 35  RFER  twin float 15.0 1.6
90 35  XUFER  twin float 15.0 1.6
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Hydrodynamic characteristics of raft-style lug aquaculture system and
the influence of arrangement

GUI Fukun ", MENG Ang', CHEN Tianhua', ZHANG Qingjing’

(1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China;
2. Beijing Key Laboratory of Fishery Biotechnology, Beijing Fisheries Research Institute, Beijing 100068, China)

Abstract: Raft aquaculture is one of the popular farm modes for growing aquatic product in the ocean. However,
tough conditions in the open ocean often impose severe damages on the raft systems. Therefore, comprehensive
studies on the mechanics of the raft systems exposed to waves will greatly give help to optimizing raft system
design and construction. This paper focuses on the mechanics of a typical long-line raft lug aquaculture system
under wave conditions. In this paper, the numerical simulation was used for this study. The raft system was
assumed as a flexible structure which was composed of nodes connected with springs. Wave forces on the rope and
floating balls were calculated using Morison equations. Second order differential equations were established based
on Newton’s second law. The equations were resolved using fourth-order Runge-kutta method to find out the inner
tension force and displacement of each element. It was found that free-weight and system angle have an effect on
long-line rope aquaculture facility. Long-line displacement is negatively related with free-weight. The
displacement of long-line decreased as free-weight increased .The force of long-line, back anchor rope, float ball
rope and lifting rope increased as free-weight increased. But the force of front anchor rope decreased as free-
weight increased. Float ball pattern had little impact on the system's movement and force. Anchor rope force and
the displacement of long-line had positively correlated relationship with system angle at 0° to 60°. They increased
as the angle increased. Anchor rope force and the displacement of long-line had negative correlated relationship
with angle at 60° to 90°. They decreased as the system angle increased. The force of long-line, float ball rope, the
lifting rope affected by the system angle is small. The results have important significance on evaluating the safety
of the raft culture system. Deep-water long-line rope aquaculture facility belongs to the typical flexible multi
degree of freedom offshore structures, and this research results can provide the reference for designing deep-water
long-line rope aquaculture facility and safety evaluation. But the hydrodynamic characteristics of the deep-water
long-line rope aquaculture facility are related to its structure and environmental factors, therefore we need specific

conditions and specific analysis in the raft system designing and safety assessment.
Key words: raft culture; hydrodynamic characteristics; hanging weight; float ball pattern; angle
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