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Tab.1

Ratio of velocity in habitat of juvenile fish to inflow velocity

Xy 45 P AT AR P/ (em/s)

velocity of habitat juvenile fish enjoyed

55 R i LR

ratio to inflow velocity

SR/ (em/s) inflow velocity 19.1 23.4
SE1{E mean 15.3 17.2
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Fig.2 Diagram of frequency-velocity in habitat of juvenile fish under different inflow velocity
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Fig.3 Demonstration of numerical channel,modeling and grid generation of artificial reef

CFD # ' (A #F 5¢ %8 H] Fluent) , i 3t 71 33 Rk A
KRB L ¥ (large eddy simulation, LES) |, 7F 4%
{EL/K 8 v T B ) f0l 2H A /Y IR 3 RO, DA
Y U o 3 o 1 R 1 2 N SR N e e ol
B, %o FREE 2H A (R BE L 2H A TC B O 52 T B A A
S5 R IEAT 43 B, A6 O B A T IS S I X R
W EH G 5. B RBUE B 5250 J7 50
R AR 3 AR 369 7 AT AT B
B A T 3SR = 4k UK B2 £ (3ddp ) i) A8
(unsteady ) # %1 \LES i i 8 2 , 5K fi 4% ( solver)
e AL F I J) B SXOR fif# ( pressure based) , i 245
K ERAR R Bl , Ui A B E R E O AR T Y T K B
R 1024 kg/m’ % R Iy B 1R . B K
R SR U Il 9 T A T 18 Dy ik 3 #E 11 ((velocity -
inlet, 177 420 i 2 Oy B70BL ) 320 5 2% A1F , OV T itk 44K
R o3 B R B (wall) J1 5 48 05,2 A 00 T 0L T T
o f B (symmetry ) #1526 . HARS 40,
R FMERESH T, 19/ T5 2, ¥l ik
AR Ry B A T DX Sy o i

i DA Y 30 56 2 52 W0 )7 FURG JBE Y G B, AR S
6 FH A8 i A Xy RIS AL . R L2 A T
% %{H B L (DNS) 5 Reynolds ¥ ¥ 3%

(RANS) 2 [1] {1 — F iy 2t B3 (B ASE 400 7 3%, BV A It
B} % Navier-Stokes J7 ¥ B # # 48 i H 19 K R
B, AN BRI/ RUBE I, 0 7N I8 X R iR 1) 5 i)
T AT AL AR ROk 2 T DL RB RS AL T K T
W RS (9 3 B 32 80 T A AR TR 1 1 R
143K B AT S TR G, 2 DA A 380 X6 R AR 19 0 R
R T AR RIS B OF L, — e DR R g
IYHEREAR A RS R TTHE XBA RTE R, ik
IR (1 190 % KT 45 ) AE 100 7 A A TR A
14 19 ¥ B 7E 200 ~400 T AN A o
1.3 #HEXR

BT U RO A LA RN LAk G Ty
LWL B, 5250 22 HE T WAL, e — T
JE RN FAE R A E I RE T PR T Ak

HETT R BELOFIE
9 a4 & Or R SRR (R x T8 x @&

3mx3mx3m)FfEIFEAMCE3) BH, &H5a
S0 BEATAS BE AN 123 £ R R EE AR 6
A, et 12 A5

B4 b AR A K FH Il E I8 ARG 52
¥4y A B .C.D % 4 Fidl & 288, BE414) 0 JiF
4S5 FE W A 2 AN, St 8 AR, R

http : // www. scxuebao. cn



1026 Ko F 37 %
1) 50 7K S 7K SR By 2 Vg S R 5 DX g ST EPE
TR 25 m, R 3t R A A VA N I A e Xy o e — .
- 11;2:8?\_‘ e 4
R H 1.0 m/s, .i;{;gg;;j e o R
9.50¢-01 | — - E _ad” 4
50001 e . . d
2 GURE T {5 pr——— S
7.00c-01 I SE——— -
65001 I R —— | 2fFHEER
2.1 TREEEI HAE B e gy
FH R 22 ] 7 S A T, AR A 5 BT 7 AR 15001 T —— -

14 B L S RIS /N T B A A U IR ) R
e SEbR LA R AR A DA AL AU g
TR A AR 25 A P [R50 o ARl G 21 5 T
G S AR A0 FRLUR D T 500 B SR B 1 oG A
4 ) AU R A B TR BE . AR SCER DL B oA 9 fE 4 5 5K
B, %R 2 Bl AT 2 RO AR R 3 B R (&
4) 8 2 Xk 3 sl i (A E S (B AR L OR RE TET I ]
G, B 4 Sy — AR 7S ) 1) 7 A 0 531 £ BR 415 )
SR ER

BRI B T B 45 R A T, AR S BT [0
T £ fE AP P 309 O AL A T 3k ) S A R AR
87% LA I, EFHR AN 62% LA | AN [R] £ i
PR B2 A g 3 6 A i B O AR
SV 5 QA K L P W R W E 1 5 s R
D] 35 Y 2 R 5 KR B IR S OB o PRI [
TUHEBETHAE K B 1 300 B R, H A B

o

1006-01 E e ——
500602 V—wx

30(5@ | _.-; - 5
2:50e-01 B S5 — -
2.00e-01 " b

1.50e-01 T
(s} 00600 '

B4 OFREIBASTAEEETHERTER
Fig.4 Distribution of wake vortex in different

spacing range between 9 Huizi reefs

7 5 e S 5 ) A T e R 3 32 00 11 6 e TR
B AN 12 ASHI 9 M4 A LI 4
(62) T LA B 200 37 £ JEE IR 760 25 55 06F 45 5L 119
SN ANRIRERE (1.2 .3 15 0Em ) T 9 B4l A
R R A i TN e i B =T R o)
vie70 [y 1 A% 2 5% i B (] 3 K BRI K F 2 5%
5 3 f5HERE, v1e80 [y 1 A% 2 2 £% Ak I ] 3 4< &1 %
W/ T2 A% 5 3 A% A B ; TR O 2y B TR
wgelO Fl wge20 ¥y 1A% 5 2 4% f B i) 3¢ | 4o
KT 24550 3 HHER A K (| S) .

K2 IHARYRARMEFARRER (m') 1545

Tab.2 Volume(m®)index of wake vortex and upwelling of 9 reefs assemblage

fatR Tk R BfE e/ME RRME ¥{H o 1 22
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Optimization study of artificial reef assemblage based on the
numerical simulation of flow field

LIN Jun'?*’ ZHANG Shouyu'®, YE Lingna'
(1. College of Marine Sciences,Shanghai Ocean University ,Shanghai 201306, China;
2. Marine Ecosystem and Environmental Laboratory ,Shanghai Ocean University ,Shanghai 201306, China;

3. International Center for Marine Studies ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Based on the aggregation experiments of feature-reef trough,the occurrence frequency of Sparus
Macrocephalus larvae around artificial fish reefs was studied with different structures and at different
background velocities. The highest frequency of fish occurrence, space volume of flow velocity of < 0.7
times and <0. 8 times to background were considered as indexes of wake vortex range. The space volume
with vertical upwelling velocity >0.1 time and >0.2 time of the upwind horizontal velocity was considered
as the index of upwelling range. Based on Fluent with a turbulence model named LES ( Large Eddy
Simulation) ,a numerical trough was built and four unit-reef assemblages as an example were adopted to
analyze the difference and merits of various assemblages’ flow effect. The result showed it was appropriate
to place 20 — 30 unit reefs( cube,3 meters of side length)as a 5-point symmetric mode,,and 1 -2 times reef
distance in reef area, as this could not only bring about synergistic effect of reefs, but also optimize the
regulation range of unit-reef.

Key words: artificial reef assemblage; effects of flow; numerical simulation; optimization; large eddy
simulation ( LES)
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