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Characteristics of Noise Emission from Wind Turbine Generator
According to Methods of Power Regulation
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ABSTRACT

In the development of electricity generating wind turbines for wind farm application, only two types have survived
as the methods of power regulation; stall regulation and full span pitch control. The sound measurement procedures of
IEC 61400-11 are applied to field test and evaluation of noise emission from each of 1.5 MW and 660 kW wind turbine
generators (WTG) utilizing the stall regulation and the pitch control for the power regulation, respectively. Apparent
sound power level, wind speed dependence and third-octave band levels are evaluated for both of WTGs. It is found
that while 1.5 MW WTG using the stall control is found to emit lower sound power than 660 kW one using the pitch
control at low wind speed (below 8 m/s), sound power from the former becomes greater than that of the latter in the
higher wind speed. Equivalent continuous sound pressure levels (ECSPL) of the stall control type of WTG vary more
widely with wind speed than those of the pitch control type of WTG. These characteristics are believed to be strongly
dependent on the basic difference of the airflow around the blade between the stall regulation and the pitch control types
of WTG. These characteristics according to the methods of power regulation lead to the very different noise emission
characteristics of WTG depending on the seasons because the average wind speed in summer is lower than the critical
velocity over which the airflow on the suction side of blade in the stall types of WT are separated. These results propose
that, in view of environmental noise regulation, the developer of wind farm should give enough considerations to the
choice of power regulation of their WTG based on the weather conditions of potential wind farm locations.

A 34 A7 149 F
s 872 diAlefu x| ot
Fatal ok AH-E oo ¥, €YY,
T 2L diFAYR e A ALs FUt
A AAHCZ XAst7] Yste] =
W YA F bk FL o] g
A v wE Ad e 483 7ted 3H
A AR g el 6 @2 #dE w1 9l
th EARE o]’ A diA dyAQl FYEEAE
Agolghs A AdAE AT Yok FUE o}
A FHE FYLHI] g dish viddo] w4
A @ o mlEle] FE whxe] P w
wa fstd & siFsor & Ao &AL S
2 AARL B =FdME Iy &
A BdE FELAGH e FEkds) &

= o
k)
o
oj s
o

ol ro(u
ol

N

I
N

e e
o X oy 2

ol

,d
o K
= 30
(i

oo W o
o K

=2

* ANk A3l Rakdiel AR
E—mail: ccheong(@pusan.ackr
Tel: (051) 510—2311, Fax: (051) 514—7640
w 3l Sl ER Ry el
ok 510] A ZPEAHE S ARIE]

FEHUAHT] 23 AT WY 9 HAAE qA3n
A= =A #2 IEC 61400-11%] A3t A
Zagdeh Aste @79 B9 2L 93t
A BEHQ TPy A% Aojsh ¥
Aol S 2tz AFR3HE 1.5 MW 660 kW EHERI
(el3k wD el diste] dx A5 AFS FYgge
ZXH geAlo] Whie] & WT WAAE S 54
S AFHoR s ol B =59 2ot}
A Aole T4 Frtel aet Edol= Bzt
o] AA I ole utel AEY AN FFY
elEe] dAstE A4S oj8dto IS U
Aldezx &9 FAYE Aosts Woln HX
Aol F5o oet Eoln X2z x-S 53}
o MI7tE £ SFHE FAAFCEA Y 3
A5 st Bt stF FWAME dEHE
FaAchE 2 2948 ey 1 24 7)A
o RS Aoz she] $hHd| vrE HA
Y 254¢ AFsA "o oj@HoR A%
Aol F&ol Zrhgel gt wasts Haols
Zuel A47Sel ool Hop 2 2858
Ale Ao duA AdO. 2 Az s
Burl S 39 W, % 94, 1/3-Sen
WE e B s =

Nt



FRLGAE T 20069 EATG S =8

st} AT B9 2B PEel e Y o
WL 220 EAS 4¥HoE sotstel BF
Sueld $8 23 9AS ANEE o B3 &3
TAG wdstel £ eu 2AsE HY EE
Agetd 712 Yug AFsaA e Aol B

AFel 2 BHold

21 SHUMI| M

FEYLAI AF 25 AFE FYETE X2 A
FA BAFT @AW &gl dEHe] &
&3ty e FHLADAY AFA HAFT T

5 Adele] AFAAA &3 Sl FEHY
AGAZM Z+z} 1.5 MW WT 2 660 kW WT o o
A 25 AFE At Lo AAE
ZFHAAAR = LSMW T2 WT 47|17 4%
New 1 F 3 3l g 25 FHE T
&L Table 1 A F8 AL eI B
2o EFHAA UM E 600 kW oA 750 kW F7t
A F 15719 WT & 28383 ded 1 F 7
2 F2o] YxF 660 kW WT o thafjA 23 A
=8 Y& o F2 AYS Table 2 oA L}EF

.

Table 1. Specification of 1.5 MW WTG (Manufacturer:
NEG-Micon/STX)

Rated Output 1.5 MW
Rated Wind Speed 15 m/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:6.5m/s)

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:6.5m/s)
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Fig. 1 Measurement locations and devices for acoustic
quantities

Fig. 2 Mobile meteorological mast at Hangwon
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Fig. 2 Experimental result for the effects of wind
screens
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Fig. 3 Measured data of wind speed and direction (a)
at Yongdang-ri in the summer, (b) at Yongdang-ri in the
winter, (¢) at Hangwon-ri in the summer and (d) at
Hangwon-ri in the winter. (0 ° denotes the north

direction.)
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Fig. 4 Equivalent continuous sound pressure level of
WTG (1.5 MW) at Yongdang-ri (Total Regression Curve:
34.8+ 3.4V -0.092V%)
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Fig. 5 Equivalent continuous sound pressure level of
WTG (660 kW) at Hangwon-ri (Total Regression curve:

563+ 0.26V-0.0011V7)
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Table 3. Apparent sound power level (dBA)

Wind [ 1 5 MW (Yongdang)| 660 kW (Hangwon)

Speed

(m/s) LAeq Lwa LAeq Lwa
6 51.6 97.9 57.8 101.1
7 53.8 100.0 58.0 101.3
8 55.7 102.0 58.3 101.5
9 57.5 103.8 58.5 101.8
10 59.1 105.4 58.8 102.0
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Fig. 5 Average one-third octave band levels of noise
emission from (a) 1.5 MW WT at Yongdang and from
(b) 660 kW WTG at Hangwon
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