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Experimental Analysis of Flow Characteristics around Wind-Turbine Blades

Jung Yeop Lee and Sang Joon Lee

Abstract. The flow and noise characteristics of wake behind wind-turbine blades have been investigated
experimentally using a two-frame particle image velocimetry (PIV) technique. Experiments were carried
out in a POSTECH subsonic large wind-tunnel (1.8%x1.5%x4.3" m*) with KBP-750D (3-blade type) wind-
turbine model at a freestream velocity of U,= 15 m/s and a tip speed ratio A= 6.14 (2933 rpm). The wind-
turbine blades are connected to an AC servo motor, brake, encoder and torque meter to control the rota-
tional speed and to extract a synchronization signal for PIV measurements. The wake flow was measured
at four azimuth angles (4= 10°, 30°, 60° and 90°) of the wind-turbine blade. The dominant flow structure
of the wake is large-scale tip vortices. The turbulent statistics such as turbulent intensity are weakened
as the flow goes downstream due to turbulent dissipation. The dominant peak frequency of the noise sig-
nal is identical to the rotation frequency of blades. The noise seems to be mainly induced by the tip vor-

tices.

Key Words: Wind-turbine(F3E{%]), Tip speed ratio(8 &%4]), Tip vortex(BTH 95), Wake(FF)
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Fig. 1. KBP-750D blades installed in the wind-tunnel
test section
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Fig. 2. Measured C,, and Cg curves of KBP-750D blades
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Fig. 6. Mean velocity field of wake behind the wind-
turbine blade at ¢=0°
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