0] £ & 113 A

§ 33 ol

S=0l EfQlQ| HEkS Tg{st fm=
=;1g£ -='—a1|0|52| Hl’“é,* oIS

NE RIS, 0142, YRl

=,

Development of a new free wake model considering a wake-
tower interaction for a horizontal axis wind turbine
Hyungki Shin, Jiwoong Park, Soogab Lee, Jueon Kim

A critical issue in the field of the rotor aerodynamics is the treatment of the wake. The wake is of primary importance in
determining overall aerodynamic behavior, especially, a wind turbine blade includes the unsteady airloads problem. In this study, the wake
generated by blades are depicted by a free wake model to analyse unsteady loading on blade and a new free wake model named Finite
Vortex Element(FVE hereafter) is devised in order to include a wake-tower interaction. In this new free wake model, blade-wake-tower
interaction is described by cutting a vortex filament when the filament collides with a tower. This FVE model is compared with a conven-
tional free wake model and verified by a comparison with NRELand SNU wind tunnel model. A comparison with NREL and SNU data shows
validity and effectiveness of devised FVE free wake model and an efficient.
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Fig. 1 NREL Blind Comparison Results
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Fig. 2 initial FVE wake geometry
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Fig.3 Blade-wake-tower interaction (a) before vortex filaments hit the tower (b) vortex filaments strike against the tower (c) vortex ele-

ments are separated into vortex ring and horse-shoe vortices
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Fig. 6 wake geometry and normal force coefficient distribution
for the NREL model
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Fig. 9 wake geometry and normal force coefficient distribution for the SNU mode
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Nomenclature

. angle of attack

S

@ velocity potential
0 . source strength
¢ - doublet strength
& rotational speed
¢ - lift coefficient

¢; - drag coefficient
¢y - normal force coefficient
¢ chord length

R :blade radius

r  :sectional radius

Ve

: blade tip speed
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