H|19B BN WM KM Vol.19, No.6

2010411 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Nov.,2010

XEHS: 1674 -5566(2010) 06 — 0836 - 05

ﬁﬁ?klﬁ il E N E T ,..\12lsﬂl
i 3% 22 M B #0{E 55

2 B, M OE, EVF

( LRl Rl e be , [ilg 201306)

B E: ETHEARIERINH G RN T AT AR KA GRS B AR KES,
Bt xy~z ZATT 1A [R5 37 7 500 B TE T iR ON T L R LES(?(‘(F‘@’B%H BT S WO e 3
TN ZI AR R B B S U S AT = R BB AL S ST B IR A R OB RS AR AR R AR R . &
HE IR b AR 3 VA 0 P B 3 2 R B N T U /) 5 o YA e R A AL TR A T ) 3 3 R O Ak X
TR T8 A RIS 5 R A Ay S T PN R A A 1 A A U A RS I L AR L D7 S 0 DT (4 T RS B TR A
T3 7 B 55 W L S B3 o 0 U TS i R AU AL R TS W T AR R e A R ﬁ%ﬁﬁﬁﬁéﬁ‘{)uj:ﬁi* il 38 7% %
BT WREBLMWN, LRIV, = - 1241. 8T, + 1206, 33 % WF 5% 7] 7R BUE T3 ol o i 3% R A S 48
PRI 06 R, 5 K 5 2 At A 18 2R Ak, A A 3R v B0 5\74%/]\‘&fﬁﬁi‘uﬂ“jﬁﬂﬁﬁ%~%§ﬁ‘/@bﬁﬂ"]*§ém,ZE
PPN T R 0 AR RO AT T B

KGR AN T S AERCER L W R EG KRB, BRI

HESHES: S953.1 SCERARIRAD: A

The numerical experiment on the permeability of a cubic
artificial reef and the effect on the flow field around the reef

LI Jun, LIN Jun, ZHANG Shou-yu
( College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Different shapes, sizes, and the combinations of the artificial reefs can affect the upwelling and the
back eddy flow. Considering the artificial reef in the sea can cause certain alteration to the flow around it, by
using the Large Eddy Simulation( LES) , a method of Computational Fluid Dynamics, this paper tries to
design different structures of a cubic reef through x/y/z three directions, then we can study the connection
between the structures and permeability. The result showed that the ranges of the upwelling and back eddy
flows decreased as the increase of input and back-output permeability strongly; but the effect from the
permeability of internal structure and the permeability of direction y and z are not very clear. So the Input-
Permeability is the main effect factor of the range of the back eddy flows. The volume of the back eddy flows
around a cubic artificial reef decreases as the increase of the Permeability T, the equation is V, = —1241.

8T +1206. According to this study, we can use the relation between the permeability and the change of the
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flows; so that we can simplify the reef with complex structure in the 3D numerical simulation as well as the

improvement of computed speed; Based on this research, we can apply the small range simulation to the large

area in order to evaluate the ecological effect of artificial reef.

Key words: artificial reef ; 3D numerical simulation; permeability; large eddy simulation( LES) ; upwelling;

back eddy flows
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Fig. 1 The back-eddy flows of a reef (above) and

the upward flows of a reef ( below)
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Fig.3 The change of the volume

of upwelling with the time
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Fig.4 The relation between the volume of

the back-eddy flows and the Permeability T'
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Fig.5 The relation between the volume of

the upwelling and the Permeability T

P AT IA A S x 7 [ ( R 35 ) R 465 4 A2 Ak
JERC I e XA b TR X AR AL B R TR
SO TG EEX R X B TR AR R x 7 e Y
R AL VPSS F A T

(2) T casel ~6 BB ALEE 1 x J5 ) Lok
1T A 72 7 8 A~ A B 45 2R B A ] A2 A6 B 50
T I 4 32 7 A2 AR LR 2544 o

*1 ZRKX & EARREGRE
THHEXRHR

Tab.1 The correlation R between

the volume of upward flows & back

eddy flows and the Permeability T
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