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NUMERICAL SIMULATION OF CUBIC ARTIFICIAL REEF UNDER LARGE
EDDY IN PASSIVE SCALAR MODEL

WANG Zhe-Ye, LI Shuang
( Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract Artificial reef is a widely used tool for marine ecosystem improvement. A numerical simulation was
conducted in the parallel large eddy simulation model (PALM) in passive scalar mode to explore the effects of solid cubic
artificial reef on flow field, turbulent kinetic energy (TKE) budget, and nutrient uplift under four inflow velocities (0.1, 0.2,
0.4, and 0.6 m/s). Results show that artificial reef significantly increases the vertical velocities near reef, and underpin
inflow into upwelling. Scalars at the reef bottom are pushed up to the ocean surface quickly and then sunk by vortex at the
reef rear. Under the joint effects of upwelling and vortex, the maximum height of uplift of passive scalar show no relation
with inflow velocities. In addition, different definitions of upwelling present no influences on the heights and velocities of
upwelling. Both average and maximum velocities of upwelling are increased linearly with inflow velocities. However, the
area of upwelling change demonstrates a totally different trend. After reef is placed, mixing at the bottom is strengthened,
dissipation and shear are remarkably enlarged, and energy at the bottom is transported to the upper layers. Therefore,
artificial reef can not only uplift nutrients, but also transport energy upward.

Key words large eddy simulation; artificial reef; passive scalar; TKE (turbulent kinetic energy)



