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Analysis of Infrasound and Generation Mechanism
T v
Yasumasa UYAMA

Personal member of Japan Wind Energy Association.

Abstract
This document provides the results of analysis of the sound from wind turbine, and the mechanism of
infrasound generation.

The part of the infrasound near the wind turbine is described as wind noise and the frequency is not
examined in detail. However, when this feature is investigated, it becomes clear that the directivity of the
wind turbine sound, the shaking of the top of the tower, and the vibration around 40 m above the ground of
the tower are related, and it is found that the wind turbine generates directional infrasound.

For wind noise, "Low-frequency wind noise is caused by wind hitting the microphone. This noise has a louder
component as the frequency decreases. In the frequency range of about 5 Hz or less (in some cases about 10
Hz or less), it is difficult to eliminate wind noise.” It is said,

Even if the wind is strong, the component of 10 Hz or less in a place where there is no wind turbine has an
extremely low sound pressure and no regular wind noise. Even if the wind is not so strong, near the wind
turbine, the sound pressure of the component below 10 Hz is high, and wind noise with regularity appears.
This is either to think that there are two types of wind noise: "wind noise in places where there are no wind
turbine" and "wind noise in places where there are wind turbines", or to think that infrasound with high

sound pressure is generated from wind turbine.

F—U— R, RS, B b, BEEE— AL b, BSOS

Key Words : Infrasound, wind noise, lift vector, moment of rotation, vibration of tower
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K FERUCHANED TN FE2 I 5, o O BMME OXFBBETH 5,

RIK2FFAEBH LD AT =4 TH 5,

Energy distribution |0~20Hz [20~5kHZ Energy distribution [0~ 1Hz|1~20Hz|0~20Hz
Wind turbine 93% 7% Wind turbine 61.3% 38.7% 100.0%
Iron mill 12% 88% Iron mill 0.04%] 99.96%] 100.0%
Table 1 Energy distribution (0~5000Hz) Table 2 Energy distribution (0~20Hz)
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K31, M3 ICRTI2BFEOY —7fHE Z DRFD P ZNICEIE72b D TH %,

Frequency Sound

at peak[Hz] Rate(1)  |Rate(2) pressure[Pa]
0.2667 1.0000 0.0560
0.5333 2.0000 0.0309
0.8167 3.0625 | 1.0000 0.1405
1.5833 5.9375 | 1.9388 0.0436
2.4167 9.0625 | 2.9592 0.0242
3.2167 | 12.0625 | 3.9388 0.0317
4.0000 | 15.0000 | 4.8980 0.0177
4.8667 | 18.2500 | 5.9592 0.0173
5.4667 | 20.5000 | 6.6939 0.0101
6.2667 | 23.5000 | 7.6735 0.0098

Table 3 Frequencies of the peak values

BRREE L 75 & & DJEIEL 0. 8Hz, 1k, RO[EEEEZ R(rpm), B %E ZH0) & 32 & @ f =RZ/60[Hz]
ICEET 5, D RBED &0 TEHH B A & & R 3 B EN E 23 78 2L 3 2 Bl 2397 %
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f =RZ/60[Hz] X v . FEFEEIZREZEIC X - &S %, 8 D Wavelet @77 76, 0.73Hz 75 0.87Hz
D TR BRET 5 2 &5 5,
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é Rotation (7times), a part of large table

§ i Brade pass|Time(second) |Frequency[Hz]

3 087Hz 21 28[s] 0.75[Hz]

3 CZBHZ 21 22[s] 0.95[Hz]
ik 21 28(s] 0.75[Hz]
0s Second 60s 21 28[s] 0.75[Hz]

. N RET L IS . Average 0.8 [HZ]

Fig.8 Fine fluctuation nearby 0. 8Hz Table 4 Fine fluctuation from video
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Fig.9 Force fluctuation and side vibration
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Fig. 10 Lifting vector and modification
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Fig. 11 Wind turbine in balance
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Fig. 12 Wind turbine imbalance
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Fig. 13 Image of Wind turbine noise
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fEILSEA . A=49.09. G=79.06 | 79.06] 49.09| 29.97
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