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H °° g}%ﬂ e 374l _E H F Model Nordex N90  Rotor Dia.90 m
upwind W2l o] FE A 7] of fALSE FE ] 7] .
] ) _ Hub height : 80 m

A= ZA AT ZE 9 7 3, Ak :
Comals = 2ol o] —— = Wind Sound pressure level dB(A)
-J'—L—E‘HEHE = T7]' }}\q- '6“—1??_;8_7]9’] iEi‘C speed SPL Distance
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Narrowband spectrum
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Acrody namic

Ly =99.2 dB(A)
Gearbox s/b

Lig = 97.2 dB(A)

Giearbox %"33
Ly = 84.2 dB(A
Hub s/b e )
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L= 91.2 dB(A)

Giener:

enerator a’b
Ly = 87.2 dB(A)

Auxiliaries a/ Total
Ly, = 76.2dB(A) Ly = 1022 dB(A)

Tower s/b
Ly = 71.2 dB(A)
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Wind turbi Power Dia  Tip speed Mechanism Characteristics
1mn 1ne -
M) @ St Fre
teady related to ,
BONUS 600 kW 0.60 44.0 62.2 thickness Rotation of blades | not important at
BONUS 1 MW/54 1.00 540 426 noise current rotgﬁonal
BONUS I3MW/62 130 620 617 PR
requency 1S
BONUS 2 MW/76 2.00 760 677 Unsteady Patlls]iage of blades relat;ld to gPF’
BONUS 2.3 MW/82 230 824 716 loading noise ough toWer | gouaf in case of
velocity or wakes | o 4t rbines
De Wind D4 0.60 48.0 734 E— Conrhutiont
. nteraction o on ution to
De Wind D6/62 1.00 62.0 81.8 ““n(‘)‘i:élce atmospheric not yet fully
De Wind D6/64 125 640 831 turbulence quantified
De Wind D8/2MW 200 800 867 Trailing bﬁf{g:g"g;’; Broadband, main
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I noise blade trallmg e dge equency noise
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(turbulence ingestion noise, TIN)

SPL4( ) = 10l0g,,[ Bsin® 6p°cRw’U* /(dc? )|+ K, ()
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A Al % A-S(turbulent boundary - layer/
trailing-edge interaction noise, TBN)
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- 9% dbxb A -S(trailing-edge bluntness vortex
shedding noise VSN)

KBBUStssinzesinq/] o U5 513
T A 6.2 > 1.
(1+Mcosh)’r?

Q)

PLo f)=1OIog[
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4 WTS-42 USWP 2=

WTS-4 USWP
Rotor location Down wind Down wind
RPM 30.0 72.0
No. of blades 2 3
Tip speed m/s(My,) 122.4(0.36) 66.5(0.19)
Rotor diameter 78.4 17.1
Hub height 80.0 18.3
70—
=cemesmeeen TIN
65— — ——= TBN
VSN
60 = Total
- Exp.

55—

0 1000 2000 3000 4000
Frequency, Hz

33 4 USWP(r=91 m)e| &t 23 oF A AZ

Zntel vl

Frequency, Hz

a2l 5 WTS-4(r=200 m)2| ZtHd 23 oF & A

Znlo| H|m
o 28 AN 2 el W@ ¥ A% E B
th 2% 49k 28 5t o] A9 SJalA A
g ol g 27 ghol U@ vlamelth 1]




.
Ly %

X22# M4z, 2012

a
T
=)
o
2]
0 — ‘1000‘ — Izuool — I:mool — ,4000
Frequency, Hz
a2l 6 WTS-49| &8 X|&H e

A5 A u AST dele) A9 OF f
Q) agol FYFoIu nF YA ME BF
BAF Ago]l AMA R JFE FERAS &
& ok 95 WAk 289 A oo 2 SA
FA S Bl 9low old s Tt T T
TE7IELE 8t 5T Fukg el 2
dFe FEAL 25 Aok ol 54T *
o4 e Abgtel 543 $4E 2218 ) A}
ol 71 BasA =7 A | ST
A& AZE A5te] 2 old) BRR A7) 2
a3 Ao R HIlTh

a9 62 S| U 259 dSHe
HolFa 3tk o714 90°= T 237 %
& S HEE el 0's 2HI A,
5 e A WS vYehd 2l A
25 Qe AT Lol FuFgor 43U
1918 & 4= 9l o] o] FH(dipole) 52) A
A SAoln] o] & B3 2 o 2w
F8 28e Bool=e T 9@ oF

5goR B4 gtk w oleg 288
oz oRE AnEy) o Fewr)el
A3 A 5 FP RS melshel Fewrel
AW EE TR kgl Wvkel A 54 PR
sk Aol Nee) 242 7 5 i okt
Wol gk ST

3. WY

ol oM AR 25 ZAE 25
el o ml=ol e Aae 27he] el
FHstL A, A s A HMAYS
o] s B AA Fhom o= el e
A 71 ApA o] e v Rl g Aol it o]
g olfrz 2 2 84dE Bt A7 &
AHAl axgo] Azt Eeol =9 T2 o] F
oA A FokaL 9t

O

Iy

A AT E upe} Zo] FHLHIY Fa 4
w2 B &gl o] £ Qs A3} of &
o ol Fo] AmEnh 7H A A T2
Ag AR 7 ool £ AA oA B B
Ago] T8 AFHoE YERta 9lom, oY
o g A 54448 Gl 3 WARe R
= A&7t o g ooj A o] A A ol A F
H A 2gS 183t AA7Fd a8t sl

o] ool = 19 1A K.Zo] BPF7} 7} 3¢
= olste] A Fa) ol A ZsHA vebdt. |
A AT ool e ¢ 71 Sy
3 glom FEEAv e g ol mE W5
o] Aae AT A5 e U FHAZ
Ao|th wreba] ofof th gt AT HA| T % F a3
A R o7 AYZbET Lehve





