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Hydrodynamic analysis of fishnet on huge offshore
aquaculture platforms
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(Longyuan (Beijing) New Energy Engineering Design and Research Institute Co. Ltd., Beijing 100034, China)

Abstract: Fishnet is a complicated flexible structure, and the drag force coefficient is important for the cage
netting load calculation and deformation in the numerical simulation. Firstly, the actual netting samples were
obtained through the netting patch hanging test in the open sea area, then they were studied in the laboratory
to determine the drag coefficient under different marine growth conditions. The equivalent method of the
netting in Morrison model was introduced in the numerical simulation to analyze the hydrodynamic load of
the fishnet on the 50,000-cubic meter huge aquaculture cage. The results show that the cage netting load
under large amounts of marine growth (solidity=0.69) can be 60% higher than that of the netting under small
amounts of marine growth (solidity=0.28), and that the design size of the net rope can be reduced by
optimizing the layout of the netting in the cage design.
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Tab.1 Solidity of UHWMPE netting with marine growth

LR 52JH 4)H
=2 0.25 0.42
LRI 0.27 0.49
i 0.28 0.69
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Tab.2 Load on UHMWPE netting of 2" week (Unit: N)

s/ (mes™)

sl () 0.6 0.8 1.0 1.2
90 5.70 10.19 15.86 22.07
75 5.27 9.77 14.56 20.86
60 4.65 8.39 12.80 18.11
45 3.83 7.00 10.74 14.62

*3 FARABELSTFERZCEMNRIZINEER (RA:N)
Tab.3 Load on UHMWPE netting of 4" week (Unit: N)

W/ (ms)

i (°)

0.6 0.8 1.0 1.2
90 10.45 18.62 28.64 38.99
75 9.67 16.69 26.01 35.76
60 8.00 14.39 22.05 30.33
45 6.31 10.88 17.11 22.92
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Tab.4 Equivalent hydrodynamic parameters

SR AE D,/ mm R S WIES /(o K81 EAE D,/ mm

£ B 5T3.75 cm 3.00 1.00 3.00
ML BAIT10 cm 4.90 1.63 8.00

2.2.1 DiREA YIS (%SEE 0.28)
R 2 i g/ R A IR (RS2 E 0.28) I RYTE L, Zidt #rialia, SR A ) R4 C ol 2.2 1)
AR ST 0T 4 R ANSE 5 B o
x5 H2AMKEBIT 3.75 em FRHEERALER (26:N)
Tab.5 Load on 2" week netting segment length 3.75 cm (Unit: N)

W/ (mes)

il (°) 0.6 0.8 1.0 1.2
90 5.84 10.37 16.20 23.31
75 5.60 9.94 15.53 22.35
60 4.94 8.78 13.72 19.75
45 4.10 7.28 11.38 16.38

5532 2 BRI, K 6 Z3Hh T MR HIT3.75 em N BUERTIAS R SR A R U2 T4 R, nTLIE i, 4K
(EARL T R SRR A RIS B s BB PRSI, BRIEA RIS RrPiR2e o LRI 208
RZE AL = BEER — 25 R X E5 R < 100% (18)
VENXS HE, LR T 10 em ARUERE A /1A 45 SR AN 7 B o
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Tab.6 Error of the numerical results and test results on 2" week netting segment length 3.75 cm

W/ (mes™)

i (2) 0.6 0.8 1.0 1.2
90 3% 2% 2% 6%
75 6% 2% 7% 7%
60 6% 5% 7% 9%

45 7% 4% 6% 12%
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Tab.7 Load on 2" week netting segment length 10 cm (Unit: N)

W/ (ms!)

PR/ () 0.6 0.8 1.0 1.2
90 5.84 10.38 16.21 23.33
75 5.60 9.95 15.53 22.36
60 4.94 8.79 13.72 19.76
45 4.10 7.28 11.38 16.38

HH % 5 FIEE 7 94 ST L nl LA, R EAIG3.75 em BUEAR AL AN 10 em BB AR 43 H A5 21 1)
A PRI — 2, R IR IASERO A B, TS AT R Wk BT A
222 Rt E (5% 0.69)
RS 4 SR R AR Y R SE I 0.69) B AT L, Zead /rHrial B, SRAHE R R 8 C R 4.0 I

RS AT A R AN SR 8 TR o

x8 F4FMLEIT 10 cm FEEHALER ( BA:N)
Tab.8 Load on 4" week netting segment length 10 cm (Unit: N)

WH/ (ms)

() 0.6 0.8 1.0 1.2
90 10.63 18.89 29.52 42.51
75 10.18 18.10 28.29 40.74
60 8.99 15.98 24.98 35.96
45 7.44 13.23 20.67 29.77

F9GH T ML HIT10 e BUERL I 25 1 50 45 R 22 0 45 2 . 27538 8 FIEk 9 W4
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Tab.9 Error of the numerical results and test results on netting segment length of 10 cm

W/ (ms')

(%) 0.6 0.8 1.0 1.2
90 2% 1% 3% 9%
75 5% 8% 9% 14%
60 12% 11% 13% 19%
45 18% 22% 21% 30%

DAL, 6 R AR R T AR BT AT 0, X T8 Jt /N o A ) 00, SR I 4 F ) AR B
TR RN A EE R T IRSF

3 PIFE R E T

TESGIE T SER807 15 ) B AR HC T AN [R]T A= MU A F R RA 946 8 0 R0, %k F At ek
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Tab.10 Design environmental conditions

A % Hy/m K% H/m I T /s FERE (ms") R/ (mes™)
5.45 10.53 8.72 3.05 1.98
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Fig.9 Numerical model of 50,000-cubic-meter cage
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Tab.11 Horizontal load on cage

g EYI & I A 7K -2 /¢ MLk Tt TBRMIL K 1/t
TR I 5 N:] SN SN
ik (HSIEE0.28) 832 1201 31 0.23
Kt (H5LE0.69) 1384 1969 51 0.38
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Fig.11 Deformation of cage under large amounts of marine growth
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Tab.12 Safety factors of fishnet

e FRPR A i %y LRy VIR SE Y TR
2k 1.25 1.54 1.91
ULSAEME T4
f k) 1.30 3.00 3.90

IR 2565 T A BT it 26 /2 LA TR A5
SRR ) < BRI K T /222 40 Z80 + BTN aK g / 49442 4 R AL 19)
T AR i 8 (14 A A R S RE RS RS2 IR IR 3k T, R TS R AR AL, 1R Rk T Sk S
I PO X D 12 X S5 A58 o0 2 P i 2 AR, AR T8 ek B BT SR A A B R B A5 T 9 A 4™
Ak I, YRR 12 B9L 2 RPN A1) TR BB R K 7, fefa I R 2407 i B sgik
BEE BT RS . i EIR A, BP B R R M RS InER 13 s .
% 13 MRARTigit
Tab.13 Size design of net rope

PRI B BTk MR e R Bk ML e R BRI /mm
0.25 33 1.91 132 3.9 40
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Fig.12 Optimization layout of bottom net

PRI -2 AT o
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Tab.14 Horizontal load on cage
TR YN P 7K -2 e/t LR LRk Fi it SRRk 1t
T2 T SN PN S oNE]
SR K (HFE0.69) 1384 1969 51 0.4
fitbia K (#5L0.69) 1493 2372 35 0.3

WA F], 7 RIAE, R85 A, 29 20% ML R R AT . T B0 9 240 R~ ik
FPBEt, G552 15 s o XFHE TR, Pifbdr Zn] LI B R I S Rt I 15 o0 28 AP A 28 Ao S8

XA T 5805 BT A S5 A M B TT I A e i i, S5 R 0F

il 0~9 t [ LA R 344, 5 HER 59%;

il 10~19 t BYMZEL N 105, (5 R 18%;

il 20~29 t ML 71, SR 12%;

AR 30~39 t LB 56, i bR 9%.

R 15 MR
Tab.15 Size optimization of net rope

FPRFIAREWTR I BTk AR BTNk ML RS BT /mm
0.25 33 1.91 71 3.9 28

B, K R FN AT A0 I A9 L5575 T, SR FH IO A S8 00 S X I i R AR A A 1 20T, I3 B
6 190 20 RS 8 2ty EEBT A T R A%, THAR S SRR A A% R W 1B A 28 mim [ 44 JXFi 2 i 28
Ko FEMCIIAR A, ASRANGH R W BB T AT, 2R 2 0GR Rit .

4 4 it

AR SCHE T — o Jo 5 AR 28 AT S5 S5 I A A 0, B R R R 3 R SR A R A (R RS
2a=75 mm, £i4% 3.0 mm) BEAT T AN AEE RO FUOTSE, ARSI B i E 1 /K 3l Ty BERER



5510 49 H RS RIUFRGE AR A K 3l 3wk ot 1571

ARt B ) 8, SRS VA T 5 T 5 SR B IMAR K sl s o Sl R oA, A5 LT 324G 18

(1) P ACRAEARSEALA S 0 - PO X 8 s SRS LM 5 5 e, SR WD T o Rty A58 ) I A S8 5 B

(2) A 55 7K 5 1) A i 90° 25T, ) T AR /A B i A= W R A (RSS2 BE Dy 0.28), LY
A BT Z BB 2.2; X T AR B A= W B BT (S22 0.69) , AU ACH B ) 2 8By
4.0 ANIRTEE APy B35 o E X8 T A B 7K B g e 52 R SRS, A R4 A 222 3 X S 540 o 4
W R BGHATIBIE, SR H B b 2575 JE A i AR IR O 1

(3)EFXt 5 J7 75 FR5H WA A1 EL, 998 S B R AR o A A A B A T AR R PR TR I, 47 X B
A, A R T AT 190 8 P i R AT, (LR 2 s AT )RR AR - 330 A7, TR IR 2255 5 JE A R (AR -
BT AN RS LI RO R ATt
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