% 29 BIBIERENZE L VRO L
HERS

REREAERICEITARmMABADES

The effect of tip vortex in the far wake of a wind turbine
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For designing of wind farms, we need to consider the appropriate installation distance between wind turbines because

wind-turbine wakes cause decrease of outputs to the following wind turbines. According to other studies, velocity loss

in a wind-turbine wake lasts long because of tip vortices from blades. In order to set the optimum distance, we need to

understand the behavior of tip vortices. However, nobody knows it because a wind-turbine wake is difficult to measure.

In this study, we focus on the structure of tip vortex and its effect in the far wake by using CFD. In order to capture the

tip vortex adequately, we applied high resolution grid and a solver suitable for rotational blades (rFlow3D). We confirm
the validity of the simulation by comparing with the results of MEXICO experiments and discuss about the destruction

of tip vortices and mixing process with the main flow.
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Table 1 Specifications of tFlow3D
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Table 2 Wind turbine parameters and operational conditions
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Fig. 1 Computational grid

Table 3 Overset grid details for wind turbine analysis

Grid SYEER BRIAX | BINETHIE
AXIXK) (D=4.5m) [m]

TL—F | 121X121X61 - 1.0e-5

kT y=1)

Inner 1311 X187X187 | 105X13X 0.036
ks T 13D

Outer 151X101X101 | 145X5X5D 0.036
T
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Fig. 4 Integrated vortex strength
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Fig. 5 Residual kinetic energy in wake
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Fig. 6 Vorticity (upper: quasi-DNS lower: Spalart-Allmaras)
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Fig. 8 Vorticity at the vortex core center
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Fig. 10 Vorticity at near wake (upper: quasi-DNS lower: Spalart-Allmaras)
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