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Study of Aerodynamic Noise Generated from a Small
Wind Turbine by Blade Element Method

by
Soichi SASAKI*, Ryo SAKADA** and Ken TSUSHIMA ***

The prediction of the aerodynamic noise generated from a small wind turbine is achieved based on
the blade element method. The aerodynamic noise which is generated due to the wake vortex is
recognized as a dominant factor of the noise. First of all, the accuracy of the prediction equation of the
analytical model is validated in the wind tunnel experiment using the NACAOO series blades. The
aerodynamic performance and noise of an actual wind turbine are measured in another suction type
wind tunnel. Finally, the narrowband noise generated from the wind turbine was predicted by the wake
characteristics deduced from the blade element method.
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Fig. 1 Test blades ( NACAOO series )

Table 1 Main dimension of the blades

NACA0008 NACA0018
Chord length, C (mm) 30
Thickness , ¢ (mm) 2.4 5.4
t/C 0.08 0.18
Span Length , L (mm) 100
Blade —— Traverse
/ Machine
Plenum Pl
Box
Hot Wire D
Probe
e l, l ° - °
(a) Side view /

(a) Measurement method of the flow

—— Nozzle (0100mm)
Plenum / .
Box M

— T01m| 0.5m FFT
(b) Top view Analyzer

Noise Level O
Meter

(b) Measurement method of the noise

Fig. 2 Measurement method in the wind tunnel experiment
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Fig. 3 Wind turbine

Table 2 Specifications of the wind turbine

Diameter of Impeller | 1170 mm

Number of Blades 3

400 W

1.51 m/s (for rotation)

3.58 m/s (for power generation)
Ono-Sokki SS-020 (2.0 Nm)

Specific Power
Initial Velocity
Initial Velocity

Torque Meter
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Fig. 4 Flow model around the impeller of the wind turbine

1 R
C,= szﬂ%-Zﬂr& s)
RH

P

T

CurleldLighthill o ¥ 8k ®) )7 F2 X2 % L CTHEE
REOXELZZE L, EERED S B S0 EEK
BB OME 52 THDH690. Yo RETERFO
R THo/h &0 5IF, BLLE TOFEplEX
©) 725,

1 r OF,

= —— 6
P dra, r’ ot ©

ZIT, addBEHE, i3 EWE»SBNAE COEHE, F
FEEREICERT 281 TH 5.

5%, PREDOBFROZMOWMENE T LR SN
TWD., WMIVTEORRKREEOMENSITHET D L
REENTWD. ZOLE, BIOEITR(T)ELTEH
Zbihb.

D=D, +yx,Ltana (7)

22T, DO, D FRKEE, n 1TERE
B, LITE<KHEANOEBZRETCOREETHD. FEii
EHyn W EEIRRERIC L DV IRE SN D, ZRitimOMEEREL
FI@)E LTRESNS.


aa46822665
テキストボックス
翼素理論による小型風車から発生する空力騒音に関する研究


Separation
Point

Fig. 5 Schematic view of the wake width
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Fig. 6 Relation between the angle of attack and the overall

noise level
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Fig. 7 Spectral distributions of aerodynamic noise

generated from the blades
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Fig. 9 Noise characteristics (measurment)
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Fig.10 Flow regime calculated by the blade element method
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noise level and the prediction
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