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Fig. 1 Enclosure aquaculture project (near-shore)
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Fig. 2 Outer and inner enclosure structures
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Fig. 3 The topography and gauge locations of the experiment
for SWIMS project
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Fig.4 Comparison between the characteristic wave heights obtained from simulation and the experimental data
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Fig. 5 Sketch of the experimental setup for wave and net interaction
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Fig. 7 Sketch of the numerical experimental setup (the red dots are the measurement locations)



TV XK R A% A AR 16 T R4 57 9 T 08 TR i

ikl 111

5 orb e

K L R B R 25 X 5% 9 25 T AT,
JONATEAT: [ B AV IR 37 A O 10) BEAT BT, e 4 7
ANTE] 0T W TR e B 1A% B AR AR, X IR AR Bt ik
HEFEAT IS, R A R R T MR R R S R
(] P9 22 S5, 48 7 A7 [ B RO YR A5 7 1) 8 VIR R £ 728
(A:SEA 0
5.1 MEFEEIBERT K R BE E T A2

A AT [0 B2 2% LA A (AR A Jeg 8 R 3 B4 57 1) 22
BT S AL, o2 5 e 57 5 T Bl I YR 37 i A 1Y) A
FRAE, PR LBy el 5 16 3 BT 08 [ o B AL i AN
FILU I BE iR A /& Thornton F1 Guza FESLA 282000,

1
E= gpg3/2HfmShl/2’ ( 14 )

K, Hos TR, o= Ho/ N2, H = 4~Jig, m, =
VT, o, UL AR HE 22, h N KR, B 8 A T
4 21 N [RIAEAT: [ BB 24 R, 32 BT IS 0 () 5 YR 00 1
2 RNl IR T 3 7 AL 3G 2o A b ) R R AR T R,
HhlE 0 2 F R HENE BT R B, R S R0 2R R I B
WAL E . M AR Tad 3, Tad 1, 2 78 2 ad [ ™)
HJG A X3k P, BB R AR T W MR . T LR B,
PERE A 0.4~0.8 m (9 00, Je7R T80 1, 2 73k 1%
T oo A v i) A et A AL R R SO [R], 7 BE AR B X 45
Jei (P 8 A8 e i 4 T 7 437 B BT ), 1 /K AR T 5 B0k TR
PRE R e BB, B ok A A o A ) A R

2.5
20F
ToLst
Z
S0
0.5
0o . -
0 40 80 120 160 200 240 280 320
x/L
0.4 m i B
25 ; . . . . —
« T 1 A
200 . 12 i
Tosp L3
£ 10
5]
0.5
0.0 ) ) K R R
0 20 40 60 80 100 120 140 160
x/L
0.8 m HEE
[l 8

JE 08, TR W R AR S L, PR I B 2 A 4k
SR EROKATY, S EORIRBE B PR R AR K . Mk
TR A 49 8 DR it B 3T I5F , A2 LA 25 4 R i), A
BT — U A U, IR IS A — B DX P R AR
RE IG5, 3 U8 B T I D TR A A 4 e R v 1 1K AR T
T PR B 1 5 M) T R BV T o il K RN BB AR
TR KSR B AR LA TR 5, D TR A B I A
VT Ik IR BR, I e A B B R RE AL (EAR
e, T2 BAR HLA B Y MR BH R AR, (1R
04~08 m AT, HIFRARAL S TH 1A
B G 1 RE AR I 22 1

AT DL & B, AR A 1.0 m A 00 3R B0 H A TR
TR AE AR A B AN R], B IR 3 1 K AR B BT O ok 2
3 S5 K (0 52 0, A FRURS 38 00 T 26 007 B Ak A I8 YR i A L
FHBT BRI, XN %R TR TR R A
A PR B 25 A, X TR i e A S 2 M AR b B i A B
o UL, Y FER AR B O, JCvA A AR RH T K
AR I, I TR 372 T e AE B I T A R R K R I
(T EEH AT IR . R Ah, £F 1.0 m AERE AT,
T2 R RE K I B8 T T 1, P
F14g Do A SEL 7 255 17, 15 B 22 LA AR AR K T 0.8 m 4%
P RAE S .

T A CERN G, RE B R 1.0 m 1)
T, it BT I TR A AR (50 < x/L < 70), ASF)
TR EE AR, SR Y PR B T B AL R A K — B
2 )5 (80 < /L < 110), HE & #) HE 4% Ff F5 MK 1Y 7K

. TH 1

20F » T2
%; L5l —T83
Z
S

0.5

ool ™ ¢ 7 L 4 by

0 20 40 60 80 100 120 140 160 180 200
x/L
0.6 m ¥E i
25 . . . .
« I

200 . T2
Tosp—LU3
£ 10
5]

0.5

0.0

0 140
x/L
1.0 m HEfE

P IR AE RS R BE IR 00T A9 A2 Ak i

Fig. 8 The evolution of wave energy with respect to different pile spacing condition
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The impact of pile spacing and wave direction on wave energy variation in
pile-net enclosed aquaculture areas

Zhao Yongsen"?, Chen Hongzhou"?, Gui Fukun', Wang Zhenyu”, Zhang Shun’

(1. National Engineering Research Center For Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China; 2. School of
Marine Engineering Equipment, Zhejiang Ocean University, Zhoushan 316022, China; 3. School of Naval Architecture and Maritime, Zheji-
ang Ocean University, Zhoushan 316022, China)

Abstract: The distribution of wave energy in enclosure aquaculture areas not only significantly influences nutrient
transport but also constitutes a critical hydrological factor in validating the design of structures in inner aquacul-
ture area. Investigating the changes in wave field energy influenced by these structures is crucial. The FUNWAVE
2.0 numerical model was employed to simulate irregular wave propagation in aquaculture areas with varying pile-
net enclosure structures. The effects of pile spacing and incident wave angles in the evolution of wave energy was
examined. The results indicate that if the internal facilities are positioned close to the outer pile-net enclosure struc-
ture, the pile spacing should be less than 10 m, provided that structural stability is ensured. Conversely, if the intern-
al facilities are located farther from the outer pile-net enclosure, a pile spacing greater than 10 m should be selected.
Additionally, oblique wave incidents may pose greater structural challenges at certain locations compared to nor-

mally incident waves, which should also be considered during design.

Key words: pile-net enclosure structure; FUNWAVE model; energy variation; oblique propagation
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