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Experimental investigation into infrasound and low-frequency noise radiation
characteristics from large wind turbines
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ABSTRACT

In this paper, characteristics of infrasound and low-frequency noise emission from large modern wind turbines are
experimentally investigated. The sound measurement procedures of IEC 61400-11 and ISO 7196 are utilized to field
test and evaluation of noise emission from each of 1.5 MW and 660 kW wind turbines using the stall regulation and the
pitch control for the power regulation, respectively. It was found that the G-weighted SPLs of low-frequency noise
including infrasound shows positive correlation with the wind speeds, irrespective of methods of power regulation. This
highlights the potential complaint of local community against the infrasound and low-frequency noise of wind turbines.
The comparison of measured data with the existing hearing thresholds and criteria curves shows that it is highly
probable that the low-frequency noise from the 1.5 MW and 660 kW wind turbines in the frequency range over 30 Hz
leads to the psychological complaint of ordinary adults, and that the infrasound in the frequency range from 5 Hz to 8
Hz causes the complaint by rattling the house fitting such as doors and windows.
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Table 1. Specification of 1.5 MW WTG (Manufacturer:
NEG-Micon/STX)
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Rated Output 1.5 MW
Rated Wind Speed 15 m/s
Rotor Diameter 72m
Tower Height 62 m
Operating Wind Speed 4~25 m/s
Rotor Speed 17.3 rpm
Regulation Active Stall
Annual Generation Electricity (V3r;13:§1:'25/|.\5l\rlrr1]/s)
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Table 2. Specification of 660 kW WTG (Manufacturer:

Hyosung/VESTAS)
Rated Output 660 kW
Rated Wind Speed 13 m/s
Rotor Diameter 47m
Tower Height 45m
Operating Wind Speed 4~25 m/s
Rotor Speed 28.5~32 rpm
Regulation Opti Slip/Tip
Annual Generation Electricity (\fﬁgfn,'\gvn\:?s)
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Fig. 1 Measurement locations and devices for acoustic
quantities
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Fig. 3: Measured data of wind speed and direction (a)
at the Hankyung wind farm and (b) at the Hangwon wind
farm. (O ° denotes the north direction.)
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Fig. 4 Measured typical acoustic power spectral
density of 1.5MW wind turbine at the wind speed of
10m/s.

(a)

SPL (dB)

Frequency [Hz]

(b}

L L L L L L i L L )
[} 20 40 &0 80 100 120 140 160 180 200
Frequency [Hz]

Fig. 5 Comparison of sound spectral densities
measured at 10m and 98m apart from the center of tower
of 1.5MW wind turbine
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Fig. 6 Equivalent continuous sound pressure level of
WT(1.5MW)at Hankyung wind farm: (a) G-weighted
SPL in low-frequency range, 1-200[Hz](Regression
curve: 67.4+ 1.3V-0.0173V2) and (b) A-weighted SPL in
audible frequency range (Regression Curve: 46.1+1.44V-
0.0121Vv2)
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Fig. 7: Equivalent continuous sound pressure level of
WTG (660 kw) at theHangwon wind farm (a) G-
weighted SPL in low-frequency range, 1-200 [Hz]
(Regression curve: 70.1+ 1.12V-0.0298V2) and (b) A-
weighted SPL in audible frequency range (Regression
Curve:50.4+1.72V-0.0846V2)
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Table 3. Apparent sound power levels at integer wind
speeds

wind 1 5MW(Hankyung)

660 kW (Hangwon)

Speed

(m/s) Lwe  Lwa Lwe Lwa
6 1211 100.6 119.9 100.9
7 122.2 101.8 120.6 101.5
8 123.3 103.1 121.3 102.0
9 124.4 104.3 121.9 102.3

10 125.4 105.5 1225 102.4
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