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comparison table
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Fig.2 Square reef model diagram
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Fig.5 Relation between resistance and velocity of reef model at 4 opening ratios and 4 angles of attack
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Fig. 6 Relation between lateral force and velocity of reef model at 4 opening ratios and 4 angles of attack
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Fig. 8 Relation between lateral force coefficient and Reynolds number of reef model at
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Fig. 9 Resistance coefficient of reef model at

4 opening ratios and 4 angles of attack
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Tab.3 Influence of different angles of attack on resistance coefficient

I A FE/(°) FFALL  opening ratio

angle of attack 0.06 0.14 0.25 0.39
0 0 0 0 0
15 -9.92% -0.69% 14.77% 16.19%
30 ~7.28% 4.55% 16.70% 20.41%
45 -18.37% -0.91% 12.53% 13.34%
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Model experiment of hydrodynamic performance of
square artificial reefs with hexagonal openings

ZHANG Shuo ", ZHANG Shidong ', CHU Wenhua '?, HU Fuxiang ¥
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

2. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China;
3. Engineering Technology Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China;
4. Tokyo University of Marine Science and Technology, Tokyo 108-8477, Japan)

Abstract: In order to study the relationships between the resistance coefficients and lateral force coefficients of the
square-shaped artificial reef with hexagonal openings and between the angle of attack and the opening ratio, we
designed four model opening ratios (y,, = 0.06, 0.14, 0.25, 0.39) The resistance and lateral force of the rectangular
open artificial reef at four kinds of attack angles (6 = 0°, 15°, 30°, 45°) were measured, and the resistance coeffici-
ent and lateral force coefficient were calculated. Hexagonal open square reef model resistance F, (30°) > F, (45°) >
F, (15°) > F, (0°), and lateral force F), (30°) > F), (15°) > F), (45°) > F,, (0°) were obtained; the reef model resist-
ance F (30°) was 1.28-1.72 times that of F (0°), and the lateral force F), (30°) was F), (0°) 2.8 to 11.1 times. The
angle of attack can have a greater impact on the resistance and lateral forces of the reef model. With 4 kinds of
opening ratios and 4 kinds of attack angles, the resistance coefficient Cp, ranged from 0.98 to 1.53. Resistance coef-
ficient Cp, (30°) > Cp (15°) > Cp, (45°) > Cp (0°). The reef model resistance coefficient Cp (30°) can be up to 1.26
times compared to Cp, (0°). At 4 kinds of opening ratios and 4 kinds of angles of attack, the lateral force coeffi-
cient Cy ranged from 0.001 to 0.21. The lateral force coefficient Cy (30°) > C; (15°) > Cy. (45°) > Cy, (0°). The
maximum lateral force coefficient Cy (30°) of the reef model can reach 3.5 times compared with C; (0°). When 6 =

30°, the effect of lateral force on artificial reefs cannot be ignored.
Key words: artificial reef; opening ratio; angle of attack; flume model test
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