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Fig.7 Velocity contour across transverse section of double reefs with different horizontal disposal spaces
1 X: ;Y
®3 LARBESKEEEAREEMNTHE , 0,
Tab.3 Variation of the upwelling current characteristic .
parameters with different horizontal disposal spaces >
2.0L 3.0L 4.0L , R
/ / / ;
0.5L 3.28 8.14 0.76
1.0L 3.27 8.05 0.76 R R
1.5L 3.00 7.64 0.75 ;
2.0L 3.00 7.62 0.72 4.0L >
b B
8 4 5 0.5L 323

1.0L 11.67



289

| __ I D T
RE(mls) OO O RV PP PO OO EOEN LD LD P

REMS) © QO 0 @ a® o © 90 D & O B 9 B & H
Q'Q Q"\ Q"\ Qr'l' Q‘} Q(’b 0‘?', Q'b‘ QP‘ 06’3 Q?D Qb Q’b 0/'\ Q/'\ Q‘b Q"b Q?’ Q?“

EEMS) O 0D dd® O PR ®S DO D P
Q‘Q Q”\ Q"\ Q{‘L Q(’" Q{:b Q‘:b Q?‘ Q’b‘ °<'° Q(‘o Q‘:o Q’b Q"\ Q”\ Q‘b Qc'b Qg Qg

RWEMS) © O o0 @ oD @ O 0 O P P 2 P N H
Q'Q Q"\ Q"\ 0‘1' Qr'l' Q(’b Q‘b Q'b‘ QP‘ Q?) 0('9 Qg) Qg) Q,‘\ 0,'\ Q‘b Qﬁb 09 Qc'b

HEY 7 T
REMS) © QO 0 @ o oD © © D P @O 2D D P
TP T P PP T I PTFTT

Fig.8 Velocity contour on transverse section of double reefs with different vertical disposal spaces
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TRAPEZOID ARTIFICIAL REEFS IN DIFFERENT DEPLOYMENT SPACING:
PHYSICAL AND NUMERICAL SIMULATIONS

YU Ding-Yong, ZHAO Wei, WANG Feng-Yu, Wang Shi-Lin
(College of Engineering, Ocean University of China, Qingdao 266100, China)

Abstract To study the influence of the distance between a pair of trapezoid hollow artificial reefs on their
hydrodynamic characteristics, the velocity and stress of the six measuring points were measured in a physical experiment
in 1.0L, 2.0L, and 3.0L (L is the bottom side length of the trapezoid reef). Variations in the upwelling scale and drag
coefficient of the two reefs in the direction of flow and in the perpendicular direction were obtained. The CFD
(Computational Fluid Dynamics)method was used to simulate numerically the hydrodynamic field of the two reefs at the
spacing of 0.5L, 1.0L, 1.5L, and 2.0L in the perpendicular direction and 0.5L, 1.0L, 2.0L, 3.0L, and 4.0L in the flow
direction. Results show that under the same conditions of numerical model and physical model, in the flow direction in
spacing at 1.0L, 2.0L, and 3.0L, the flow velocity and resistance values of the numerical simulation agreed well with the
corresponding physical experimental results, showing that the numerical simulation was feasible and the results were
reliable. On the other hand, the numerical simulation results show that in the perpendicular direction, the upwelling scale
and the drag coefficient were inversely proportional to the spacing, and effect was the best at 0.5L; while in the flow
direction, the upwelling scale was proportional to the spacing, the drag coefficient changed slightly in the front of reefs,
while increased gradually in the rear of reefs; and best effect at 4.0L. The results of this paper can provide a reference for
reef layout design and parameter determination.

Key words artificial reefs; physical model test; numerical simulation; deployment spacing; flow field effect;

drag coefficient



