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Fig.6 Comparison of power coefficient and thrust coefficient between the experiments and the numerical simulations
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Fig.7 Comparison of the wake speeds at the monitoring points of three sections between the experiments and the numerical simulations
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Simulation of Wake Field and Vortex Properties of Tidal
Turbine Based on DDES

HE Cong, SHI Hong-da, ZHANG Qin, ZHAO Chang-yu, ZHAI Ren-bin
(School of engineering s Ocean University of China , Qingdao 266100, China)

Abstract; To study the flow characteristics and vortex structure of the tidal turbine wake field, the wake
field of the turbine is numerically simulated under four conditions of different flow velocities and rotating
speeds based on DDES method, and the spatial variation of the vortex structure of the wake field are fur-
ther explored. The results show that the simulations of the turbine are in good agreement with the experi-
ments. From the comparison of the wake field simulations under different conditions it can be learned that
the flow in the wake area of the turbine is complex, and different vortex structures such as tip vortex, tip
shedding vortex and hub vortex generated during the rotation of the turbine can be effectively simulated by
the method of delayed separation vortex, and the processes of generation, shedding, instability and break-
ing of the tip vortex can be observed completely. When the speed is constant, the larger the flow velocity,
the farther the development distance of the tip shedding vortex and hub vortex; and when the flow velocity
is constant, the larger the speed of the rotation, the shorter the development distance of the vortexes. The
numerical simulations of the study can provide a reliable basis for the layout of tidal current turbine at the
actual sea conditions.

Key words: tidal energy; wake field; numerical simulation; DDES model; vortex structure
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