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(a) type A, (b) type B, (¢) type C, (d) type D; the same as fig.9.
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Fig. 1 Four octagonal prism artificial reef models
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Fig.2 Schematic diagram of octagonal prism artificial reef (unit: m)

(a) top view of the reef, (b) side view of reef.
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Fig. 3 Schematic diagram of four upstream angles

(a) 0°upstream, (b) 15°upstream, (c) 30°upstream, (d) 45°upstream.
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Tab.1 Statistics of upstream surface projection area of four types of reef
. AL SRS BB T U’ S B A’
recf type ongle Simgte et profie(y) Ao et A Autp
AM type A 0° 20.00 11.06 0.55
B type B 0° 20.00 11.06 0.55
CH  typeC 0° 20.00 15.13 0.76
15° 21.40 19.94 0.93
30° 21.32 18.35 0.86
45° 19.80 19.80 1.00
D#  typeD 0° 20.00 14.00 0.70
15° 21.40 19.69 0.92
30° 21.32 19.12 0.90
45° 19.80 17.42 0.88
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Fig. 4 Computational domain (unit: m)
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Fig.5 Schematic diagram of meshing
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Fig. 6 Schematic diagram of fish reef location and

velocity measuring point
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Fig.7 Comparison of the velocity and the small-scale numerical simulation velocity at the plane 1 (a)(c) and
plane 2 (b)(d) of the two reefs
(a) (b) type A, (c) (d) type B; a-EXP. the experimental velocity of the velocity line a, a-CFDx. the velocity of the small-scale numerical simulation of the
velocity line a; b-EXP. the experimental velocity of the velocity line b, b-CFDx. the velocity of the small-scale numerical simulation of the velocity line

b; c-EXP. the experimental velocity of the velocity line ¢, c-CFDx. the velocity of the small-scale numerical simulation of the velocity line c.
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Fig. 8 Comparison of the velocity and the large-scale numerical simulation velocity at the plane 1 (a) (¢) and
plane 2 (b) (d) of the two reefs

CFD. the velocity of the large-scale numerical simulation.
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Fig. 9 Flow field diagrams of four reefs on the vertical plane with the upstream angle of 0°
(cases with velocity of 0.5 m/s as an example)
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0°(cases with velocity of 0.5 m/s as an example)
(a) (¢) type A, (b) (d) type B.
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Fig. 11 Volume of upwelling (a)(b) and wake vortex (c)(d) of four reefs with the upstream angle of 0°

(a) (c) the case when the velocity is 0.5 m/s, (b) (d) the case when the velocity is 0.9 m/s.
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Tab.2 Comparison of the difference between the volumes of upwelling and the wake vortex of

type C and D at four upstream angles
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Notes: "1" means that the difference is significant difference under the three ratios, and the significant difference is P<0.05. "0" means that there is at
least one speed ratio in which the difference between the two angles is not significant. The upper right part of the table represents the results of the type

C,and the lower right part represents the results of the type D.
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Influence of different side plate structures on effects of flow field of
octagonal prism artificial reef

*

QI Fuqing ', LIN Jun"*, ZHANG Qingyu '
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. Engineering Technology Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to understand the influence of the side plate structure on the flow field effect of the octagonal
prism artificial reef, this paper is based on the computational fluid dynamics method (CFD), using large eddy sim-
ulation (LES) to analyze the octagonal prism type of four different side plate structures. The changes of the flow
field around the artificial reef are numerically simulated. And the flow field effect indicators are analyzed with the
volume of upwelling, the volume of wake vortex and upward transport flux. At the same time, the numerical model
was verified by the water tank experiment. The results show that the maximum root-mean-square error between the
experimental flow velocity of the flume and the numerical simulation flow velocity of the two sizes does not
exceed 0.065. At 0° vertical upstream, the upwelling volume of type A, type C and type D reef is 35.6%, 244.1%
and 80.1% higher than that of type B reef, and the volume of wake vortex is 193.5%, 115.8% and 88.8% higher
than that of type B reef, respectively. The upward transport flux of type C and type D is greater than that of type A,
and the maximum upward transportation flux of type C is 1.29 times that of type D. At different upstream angles,
the correlation between the projected area of upstream surface and the volume of upwelling of types C and D is
obvious, and that between the projected area of upstream surface and the volume of wake vortex of types C and D
was small. The research results indicate that: the numerical simulation used in this paper is accurate and reliable.
The increase in the number of side plates has a significant effect on improving the flow field effect of the octa-
gonal prism artificial reef, especially the upwelling effect. When the lower side plate is fixed, the inclined side
plate of the upper layer is helpful to enhance the upwelling effect of the reef, and the vertical side plate of the upper
layer is helpful to enhance the wake vortex effect of the reef, and different side plate combinations will cause dif-
ferent flow field effects. The research results can provide a reference for the optimal design of reef cell and the set-

ting of relevant retarding parameters in large-scale marine numerical models.
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