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A Study on the Noise Measurement Method of Wind Power Facilities
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Abstract : Recently, as wind farms using wind power as new and renewable energy have been
installed nationwide, noise problems have emerged. The environmental impact assessment and post-
environmental impact assessment also require the measurement of background noise and low-
frequency noise for wind farms, especially by applying the living noise measurement method
according to the low-frequency noise management guidelines issued by the Ministry of Environment
in 2018. Due to the nature of wind power generators that generate loud noise in high winds, noise
measurement should be made at high winds, but when wind speed increases, wind noise increases
and living noise and low-frequency noise are not properly evaluated. Therefore, the type of noise
generated by wind power generators was confirmed, and matters to be considered when measuring
wind noise such as wind noise were confirmed.
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Table 1. Standards for regulation of living noise and Guidelines for Low Frequency Noise
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Standards for regulation of living noise dB(A)

Noise | morning/

Area R
source dinner

day | night

Sound pressure level (dB) by frequency

Residential area,

green area, . Frequency

settlement district | business 50 55 | 45 125 16 | 20 | 25 | 315 40 | 50 | 63 | 80
and so on place

Other area 60 65 | 55 | SPL(dB) | 85 | 82 | 78 | 73 | 65 | 59 | 56 | 50 | 45
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Table 2. Wind Turbine Specification

. Total . Start wind | Maximum .
Site Insta(ljlrtlon capacity Model C(al\I/,R;/l;y Number speed wind speed HUb(II:ISIght
Y MW) (m/s) (m/s)
Jeju 2016.08 21 WinDS3000 3 7 3 25 80
Kangwon 2020.12 432 Vestas 3.6 12 3 22.5 115
g , - % g

i

(a) Jeju (b) Kangwon
Figure 1. Measurement site

Table 3. Measurement point and distance

Site Picture Point distance Reference
A-1 118m Wind speed
A-2 283m

Jeju
A-3 443m
A-4 931m
B-1 35m
B-2 200m

Kangwon Turbine- B} s 4

B-3 510m Wind speed
B-4 960m
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Table 4. Specification of experimental equipment

Item Maker Model Class Characteristic
40CE G.R.A.S.
NESM-198
Sound Level . SD Momorycard (max128GB)
Meter 01dB Fusion Class 1 Metrological audio recording
Dynamic range 21-139 dB(A)
Frequency weighting : A, B, C
Sound Larson
Pressure & CALI150 Class 2 ngul%grzelﬁeii 0? ]1 lkigB
Calibrator davis P quency -
Wind N\ Logging: average and maximum
L Wi2X - Logging interval: selectable:10s,
:r‘lf;f(‘geir NAVIS 1 wsp ~ - 1 min, 10 min, 60 min
Wind speed resoluon: 0.1 m/s
T i. Temporal Analysis of Acoustical Quantities
Frequency Analysis of Time Signals
Program 01dB dBTrait B 'II..-__.. (Audio and Vibration)
] Multispectrum Analysis
M . Result Processing

A I d++ A3}

) AFHEY
2 AEI%I IOH:” 1= = i o -
Table 5= AFAY FEUHTR 9L A}SE 2|
AlBS 93] ARE A= 427 (01dB, Fusion), oA ZAe AL S ZARER 5E7I] ErpAS
U 7| (L&D, CALIS0), FFFSANAVIS, WI2X/ =9} 1/3 octave ZHATE Uephd Aot} S7p4
WSD), A Sou, AJ7ko]d B4l 9 QplH B8 o oF 31 dB(A)~40 dB(A) W& Urehton
918} dBTrait(01dB) Z& 132 AME3H3ITH o] W E40 Ht} 3 2 m/s2 AZElch

Table 5. Background noise in Jeju

Time 13 Octave dB Leq Overall dB(A) Wind speed m/s
50 Hz 63 Hz 80 Hz
15:00~15:05 52.1 46.7 42.4 373 32
17:00~17:05 429 373 339 36.3 1.7
19:00~19:05 35.7 34.9 382 354 13
22:00~22:05 34.8 32.8 315 314 0.2
07:15~07:20 38.4 34.0 335 335 1.0
09:40~09:45 424 448 39.1 39.6 2.6
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Table 6. Background noise in Kangwon
i 1/3 Octave dB .
Time Overall dB(A) Wind speed m/s
50 Hz 63 Hz 80 Hz

15:35~15:40 422 38.6 349 364 2.0

17:00~17:05 313 28.7 26.8 353 1.0

20:00~20:05 17.0 15.1 12.6 347 0.2

22:45~22:50 43.7 40.3 364 355 2.5

05:05~05:10 38.3 34.4 315 339 1.7

10:35~10:40 50.6 46.6 42.8 444 2.6
2) 44389 ol A& B 7t . ol SAAIR ot
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Figure 2. Leq (5min) time history data with wind speed in Jeju

[s/w] paads puim



284 EHFIYIL M32H M5E

o151

65 - 10.0
—=—50 Hz 63 Hz —+—80 Hz —e—Nacelle wind speed = Wind speed
! 9.0
60 -
”nﬂ, 8.0
]
55 Hf‘ o _
b 4 S
T 50 - I L.‘d‘u | \ & 2
= d \| I (i a ! @
= l )y ' t‘ 50 g
5 45 ) . ! =
g 1 | 4.0 E
-
40 - ', 3.0
‘ { / \ 2.0
35 - f
1.0
30 L L . L . L L L L L . 1 L L 0.0
14:35 16:15 17:55 19:35 21:15 22:55 0:35 2:15 3:55 5:35 7:15 8:55 10:35
Time
Figure 3. 50Hz, 63Hz, 80Hz time history data with wind speed in Jeju
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Figure 4. Sound Pressure Level according to wind speed by distance in Jeju
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Figure 5. Leq (5min) time history data with wind speed in Kangwon
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Figure 6. 50Hz, 63Hz, 80Hz time history data with wind speed in Kangwon
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Figure 7. Sound Pressure Level according to wind speed by distance in Kangwon
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Figure 10. Noise characteristics of yawing system and cooling fan
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