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A Study on Noise Reduction of Small Size Wind Turbine

Trial Construction of Low Noise Wind Tunnel and Wing Aerodynamic Noise Analysis
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Abstract
Recently, wind energy is observed as the energy which the environmental load is little. Especially,
small-size wind turbine being used in urban district as a emergency electric power source, increases.
However, the wing tip noise which accompanies with the high turning speed of the turbine is the
problem which cannot be ignored. Then, in this dissertation for noise measurement, the low-noise wind
tunnel is produced. And using this apparatus, occurrence circumstance of wing tip noise is considered
on the basis of the flow visualization result. Finally, the attempt which decreases blade tip noise by

using the tripping wire is described.
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Fig. 1 Schematic of present low-noise wind tunnel
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Fig. 4 Wind velocity contour at the outlet (Ve =5. 74m/s)
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Fig.5 Semi-non-echo chamber

Table 1 Variation of wind velocity

L BLE ELIE® BE®
(n/s) EaeodE (1) s o (-)
(3 (¥
5.74 0.17 0.34
1.4 0.57 0.18
14.7 0.78 0.41
in.i 0,85 0.4
2i.9 0.8 0.44
24.3 0.82 0.41
25.3 0.87 0.47
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Fig. 6 Background noise level of the present wind tunnel

Fig. 7 Schematic of noise measuring system
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Fig. 8 Background noise of the present wind tunnel
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Fig. 9 Schematic of flow visualization system

Fig. 10 Surface flow verification by a taft
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Fig. 12 Noise characteristics of NACAOO12
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