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Field Test and Evaluation of Noise from Wind Turbine Generators
at Yongdang and Hangwon in Jeju Island
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ABSTRACT

The sound measurement procedures of IEC 61400-11 are applied to field test and evaluation of noise emission from
1.5 MW wind turbine generator (WTG) at Yongdang and 660 kW WTG at Hangwon in Jeju Island. Apparent sound
power level, wind speed dependence and third-octave band levels are evaluated for both of WTGs. 1.5 MW WTG at
Yongdang is found to emit lower sound power than 660 kW one at Hangwon, which seems to be due to lower rotating
speed of the rotor of WTG at Yongdang. Equivalent continuous sound pressure levels (ECSPL) of 660 kW WTG at
Hangwon vary more widely with wind speed than those of 1.5 MW WTG at Yongdang. The reason for this is believed
to be the fixed blade rotating speed of WTG at Yongdang. One-third octave band analysis of the measured data show
that the band components around 400-500 Hz are dominant for 1.5 MW WTG at Yongdang and those around 1K Hz are

dominant for 660 kW WTG at Hangwon.
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Table 1. Specification of 1.5 MW WTG (Manufacturer:
NEG-Micon/STX)

Rated Output 1.5 MW
Rated Wind Speed 15 /s
Rotor Diameter 72 m
Tower Height 62 m
Operating Wind Speed 4~25 m/s
Rotor Speed 17.3 rpm
Regulation Active Stall
Annual Generation 3,343 MWh
Electricity (Vmean:6.5nvs)

Table 2. Specification of 660 kW WTG (Manufacturer:

Hyosung/VESTAS)
Rated Output 660 kW
Rated Wind Speed 13 m/s
Rotor Diameter 47 m
Tower Height 45m
Operating Wind Speed 4~25 m/s
Rotor Speed 28.5~32 rpm
Regulation Opti Slip/Tip
Annual Generation 2,388 MWh
Electricity (Vmean:6.5nvs)
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Fig. 2 Mobile meteorological mast at Hangwon
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Fig. 4 Equlvalent continuous sound pressure level of
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curve: 53.4+1.03V -0.048V°)

(<3

g3ele 15 MW EFEuAEv|e A
m/s W3HE Bt S¢ol 2 dB FE 9] Wk
Ql v A9 660 kW EH LAY F$¢
ol 25 m/s ME= TL Il 25 BAERE
& H3lE Hol:d o] &3 FHLAY
st} AL T nF ] 7] WEJA RS

I A
T

]

umo{nmlo
(LR L O

Azt gt

ARAEHTE 7 A FE F st

Bago EAAd 3] §FE oA diEd
AR BE9 =& W} "@DHMOI‘RM 3 37
g 40 B 1 FAANN D B2 E ERE F
A3dTh Fig. 5 oA &3l 533 WA LS9
X8 Jegudch T wet dA AdS o
E}LHXl—t— dov WAL S gholl wlal <k 10 dBA
AL FAgE AL AT £ Ao v F P
AE HH%‘A:E— ERE F&= AR %“au
BSE vstd AL S T2 e A

Aztdo

]

& & &
— T

Y
(5]

Sound Pressure Level (dBA)
8 8 & =
A L

@
3
T

10

8
Al

7 8
Wind Speed (nvs)

Fig. 5 ECSPL of background noise e at Yongdang

Table 3. Apparent sound power level (dBA)
Wind | 15 MW (Yongdang)| 660 kW (Hangwon)
Speed
(m/s) Lacqc Lwa Lieq Lwa

6 51.9 98.2 57.9 101.1
7 52.1 98.4 58.3 101.5
8 52.4 98.7 58.6¢ 101.9°¢
9 52.7¢ 99.1¢ 58.8° 102.1°¢
10 53.2°¢ 99.5° 58.9°¢ 102.2°¢

*Symbol e denote the extrapolated value.
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Fig. 6 Average one-third octave band of noise emission
(v=Tnv/s) from 1.5MW WTG at Yongdang
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(2) IEC 61400-11 Second edition, 2002, Wind turbine
generator systems — Part 11: Acoustic noise measurement
techniques, International Electrotechnical Commission.

(3) T.F. Brooks et al., “Airfoil Self-Noise and Prediction,”
NASA Reference Publication 1218, 1989.
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