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Study of Output Characteristics and Broadband Noise of
a Micro Propeller Wind Turbine

by

Soichi SASAKI*, Kota SUZUKI** and Ryo SAKADA**

In order to clarify the influence of the flow regime around the impeller on the broadband noise in

the high frequency domain generated by a micro propeller wind turbine, the flow around the impeller

was solved by the numerical simulation. Furthermore, the output characteristics and the aerodynamic

noise of the turbine were measured by a wind tunnel. From comparison in the free torque condition, the

noise of the tip speed ratio 12 became 7.6 dB larger than the noise of the tip speed ratio 8.2 due to the

broadband noise in the high frequency domain. Because the flow was separated at the vicinity of the

leading edge from the hub side to mid-span, the aerodynamic noise was concentrated at the leading

edge, whereas the noise source of the blade tip side concentrated to the trailing edge side because the

flow was attached to the blade. These results indicate that these perturbations in the high frequency

domain become one of the important factors for the broadband noise source of the wind turbine.
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Fig. 1 Micro propeller wind turbine

Table 1 Specifications of the wind turbine

Diameter of Impeller 1170 mm
Number of Blades 3
Specific Power 400 W
Initial Velocit
nitia ef>01y 151 m/s
(for rotation)
Initial Velocit
nitial Veloci y' 3.58 m/s
(for power generation)
Torque Meter Ono-Sokki SS-020 (2.0 Nm)
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Fig. 3 Model for CFD

Table 2 Summary of the numerical simulation

Number of Elements 1,490,166
Turbulent Model SST k-0
Inlet Boundary Q=117 [kg/s]
Outlet Boundary P, =0[Pa]
Time Step 3.125x 10°
cycle 2048
Flow Unsteady
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Fig. 4 Relationship between the tip speed ratio and the

power coefficient
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Fig. 5 Relationship between the tip speed ration and the

noise level
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Fig. 6 Spectral distribution of the aerodynamic noise
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Fig. 7 Distribution of the instantaneous pressure around
the blade
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Fig. 8 Distribution of the pressure fluctuation on the blade
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Fig. 9 Schematic view of the flow regime around the blade
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