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Evaluation on Effect of Artificial Reef Opening Rate on Flow Field Effects
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Abstract

ferent opening rates on convective field effects was not proposed. Numerical simulation of artificial reef specimens for a set of different openings

(College of Marine Science and Environment, Dalian Ocean University, Dalian, Lia-
The research on complex flow field effect around artificial reef is mature, however, the evaluation of effect of artificial reef with dif-

was carried out,the evaluation system of effect of artificial reef flow field effect was put forward ,and the flow field effect of numerical simulation
results was evaluated comprehensively. It showed that the opening artificial reef was superior to the non-opening reef,and the opening should

not be too large. In the case of single-aperture artificial reef, the flow field effect was optimal when the opening ratio was 0. 04.
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Fig.1 Artificial reef models with different opening rates
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Fig.2 Distribution of upwelling of artificial reef with different opening rates

281601 308801
267601 280001
25301 275601
23001 2000401
226001 245600
21160 229401
197601 21401
18301 195001
18901 1.84e01
18801 188001
14te0 15301
12760 13801
113401 122601
5% 10701
B3de 82002
e T87e2
5742 014z
43402 e
20502 10802
15502 X 14762 X
1508 0204

04, 2013 | Viloeky Victos Colord By Velociy Magnide (ms)
FLUENT62 (34, seqregeted lam)

‘Velocty Veckars Colored By Velocly Magnfude (mis) N4, 2013
FLUENT 6.2 (34, seqregated, lam)

‘mvmmwvmm(m) 04, 2013

=
2211
‘Mvmmayvmymm(«m 04, 2013 | Velocty Vectars Cooed By Veloiy Magniude () An4, 2013
FLUENT6.2 (36, seqregeted ) FLUENT 6.2 (34, seqregeied. )

B3 AEFHRNMEFENE RS ELNE
Fig.3 Lateral view of back eddy flows distribution of artificial reef with different opening rates
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Fig.5 Scale of back eddy flow area of artificial reef with differ-
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Fig.6 Structure diagram of artificial reef flow field effect evaluation system
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Table 1 Index of artificial reef flow field effect of different openings rates
EISL AN L] T K/)N Opening rate
Index code 0 0.01 0.04 0.09 0.16 0.25
X, 15.612 2 15.446 2 15.161 6 14.639 8 14.046 8 13.287 8
Xon 20.059 6 20.017 4 19.443 6 18.806 1 17.945 3 17.212 1
X, 14.22 13.81 13.28 12.91 12.86 11.94
X, 15.014 15.046 6 14.761 4 14.195 6 12.305 1 10.934 3
X, 2.7268 2.6772 2.608 2 2.371 1 2.0153 1.953 4
X, 20.653 5 20.160 9 18.785 2 17.267 2 15.986 4 15.272 8
X 6.124 4 5.658 1 6.238 4.979 9 4.007 4 2.827 4
Xy 17.124 9 16.603 1 14.800 5 13.804 3 12.191 4 10.720 8
Xy 17.685 3 18.755 4 19.859 3 12.923 1 12.59 4 10.254 2
X, 58.240 3 54.855 3 52.7855 48.074 3 45.373 3 42.824 6
X, 500 538 572 602 628 650
X, 0 0.150 7 0.162 5 0.167 5 0.1759 0.1917
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Table 2 The optimal membership degree and its ranking of effect of opening rate on artificial reef flow field effect
TiH FFII AR/ Opening rate
Item 0 0.01 0.04 0.09 0.16 0.25
FHXHJE E Relative membership degree 0.648 8 0.8535 0.898 8 0.6753 0.480 3 0.327 1
X B2 HERF Rank of relative membership degree 4 1 3 5 6
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