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Jorgen Jakobsen : Danish regulation of low frequency n Brian Howe, Nick McCabe, Sean Ferguson :
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Werner Richarz, Harrison Richarz : Can Infrasonic Lift Noise from Wind Turbine Rotors Contribute to
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Bruce Walker : Time domain analysis of low frequency wind turbine noise
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Hideki Tachibana, Shinichi Sakamoto, Sakae Yokoyama, Hiroo Yano : Audibility of low frequency

sounds — Part 1: Experiment on hearing thresholds for pure tones
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Sakae Yokoyama, Shinichi Sakamoto, Hiroo Yano, Hideki Tachibana : Audibility of low frequency
sounds — Part 2: Audibility of low frequency components in wind turbine noises
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wind turbine noise in Japan

BEEE : SERR224EFE D b B AR S M7 R HES ISR 9 2 BREE A ISR E M IEIC BT 5 K T, Z Obf
TR Y= FTTDbR TV D REHRO RN A & LS OSTA ., KRE RS ORISR
L FEREREBROME N RE SN,

Valentin Buzduga, Sarah Taubitz : On the Characterization of the Secondary Windscreens Used in Wind
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6) P23 IRBICETIELERIRT 1 v 7RI

AFRIZB T LT r— FNREOR CRLBEERZEMO —21X, RERED S 5 I XICHT 5
&M (M3m7) Thsd, BEHEHEICL2OBREICHT2HUKS (M1006) & 2\ @B 5 M~
DR (RI1007) | @) # E sk (2 xf 3 2 B8 (10 (8)) . @A o> 8l oo i (10 (12)) |
@RS FEERBENHDZEICED AT v b (10 (14) R EDOEMERZOBR S RERE, ORK
FHOERN S RTHEREE COEEE & ICHW T, UTFICERN S S LEBMIT 21T - 72,

AR O FIECTHEE L7cEEE Z & DR ERE T OREL L (FL L TREOEMET L~
Lacgn) CTZ 7 A3 L, ZORIEHEZRAR-, £, ZhZho 7 722 Lz, B30 H CEEER
T LT THEFICZIDZEN) . THEFIRIDZEVFHENEIDZEWV] |, [EFITHI DI+
WEIDENHZD DI N] LEZLEEHAEEZRDTE, TOREEEQ2)-6I7RT,

#(2)-6 BERBRLE S DI IOFAE

Laeq,n (dB) [ 22 %k F%IE T%IEHFIZ+ 72 TIER I+ NS +%4 5
IBHEN] WEH DL EN] 5 EY
-30 30 10.0 10.0 26.7
31-35 114 2.6 9.7 31.6
36-40 247 6.5 12.6 36.0
41-45 207 14.0 19.8 38.7
45+ 53 18.9 22.6 50.9

#(2)-6/0 5, 31~35dBOFIM T [%IEFIZH HE V] BIR/INTHLHDT, ZOHEHKELT I
V=& L7z, BOABLLTDOLAEIZHFAENELS RS> TNDLN, 7 AHEN30E /NENT2DIZE
ROFER LV ARRENREZ NS, )

[%IEFICHFTZNEIDEN] & T%EFICHEVWE+EZD 5580 OHAITIE, 30dBLLF
£31-35 dBOHFIPH D FF 2 R IXIFIEF L. H D W IE30dBLL FAR/NTH > 72728, 30 dBLL T O i o
BRI — L L,

ET. MR FE . LaegnllBLTHA Yy XEEFHR L2 Z A, MR EFERICEL TEAET
T2 o7 (BREFXMH O FIRA1LT) o —7F . Laegn® M A > X340 dBEA T CTIEAE Tl
ol A1dBUL ETIFAE Th -7,

D, TFHEFITID230NEI D] ZUEREE. Laegn. MER. Fl2 M2 L L TLERD
AT 4 v VTR AT, [EWICHEVEI DE V] & [FEFICHFEWVWSE+SZD 9D &S0
WL THRIBRO ST E2ITo72, [%IEFIZI DIV | [%IFEFIZHEZVWEI DSV | %
FEHWICHTENWS+EZD D D30 ICEATL2HEA v XL (2)-601ICR" T LD TH D, Laggn?®
A1dBLL E D MERI - FERFRE A v XX @)D L ) ICHEEIZE W (95%FFHXME O FRIZ 1 L),
[ D (b)), (CNZRT K D ITLaeqn? M D A v BT 273, ZAHIETAETIEZRW

(95%EHIX M D FIRIZ 1 LLT) .
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@R &7 & T F OBREICHRIBMEE S 5 5 2> £ 5 5% Mantel-Haenszel Dy? (yPun) (2 & - TH
E L7z,
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JAEIZ L > TREBIBBE SN TND EEE TV A, FIBIETHD LE-THD AT, £
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MEE T2 D LB ZTNTIE, Laegn & T%IHFEITI) D230V EOFENFGE TIERNo72, Ll
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Laegn & Z DA DEMERIZ AV LT T%IFEFIZI DI W) EEHELTWDLIHDEEZ LI
%
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Laegns BREEFIE~DOBL, Bl LM, BEE IS T 2BUR I WML LT T%IEFEITH 530
R LT e, [X(2)-60 (a) & FIBRIZ Laeqn341dBLL E OB A IR A » XA B ICH o T2,
F7o. ZOMN TlaegnZ TOF FHFEE L L THWIE AL, Laeqn5dBEEINT 2 & | FR%EE A
v At (95%1E#E X [#]) 131.82(1.22-2.71) TH ~ 7=,

ULELFRBEDOSITZE T%IEFICHTENSEIDIN] | [%IIFEFICHENER+ED D30 (2
BLTCHITole, M A E LT T%IEFITHENEIDZE V] | [%IFEFICFHFEVWE+FEZD 9
L3V EARBICEELTWD 5 DDEMER & Laggn & FAIRFICHWT, Z2EHB VAT 1 v 7 fiFjT
EATo T2, TOREA v X% (2)-61 (b). C)IZFRT, [%IFEFIZH DIV OHE EFRERIZ,
Lpegns BREEFIE~DOR.O, 58l LOMBE, BEEICa T 28U S MY LT T%HEFITHENSED
L3V . TRIFEFICHENWE+ZDL I LIV EEHEL TV, [%IEFICTI DIV OEE
EIABRICLaeqna T DO E FHE i E E L THWZIH AT, Laegn235dBHINT 2 & A v Xtk
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(Fisher o [ 82 B ) e
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(Fisher o [ B2 1 52) *
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DIERTH > TNDZ N [HDH) hOME3ELLE TEEXEE B2 TZEUNT 5
2203 L TEIR < TEFERN XS TE 2RV - 2R K

® LF4A>DIERD 9 H12L EdH Y > AR

MEAR (CRE 9~ 2 3% MR & ERERMR LW RBTH Y WEFE LMK, <Rk ce<FHUE
MNE L RS> TWND,

AR O FIETHEE L7 RIEH Z L ORHERE S OZRE L~ (F& L TEHBOEMmEE L L
Laegn) TZ 7 A3 L, 7 7 AT L ICHEIRMEDOFZ L2 RO, ZO/MEE KQ2)-81ZRT,
Z R OIAE T 1E Mantel-Heanszel O x 2(x i) IiZ £ » THRIE L 7o, Laega i < 72 5 & ABR K #E - 5
PR EE - RIRFEOFRZRIIARICEFLTRBY, PRRECLRBKOMBEBMNBA LT, ),
PERICAFEMIC L DR X RO ETHA LN o T,

i

F(2)-8 BET AR R L OMEIRRIE O 2R

Laeq.n [dB] AR NESE: S T L] 7 R AR K]
-30 0.7 0.0 0.0 0.7 0.0
31-35 0.5 0.5 0.5 0.0 0.5
36-40 0.7 0.4 0.7 0.4 0.7
41-45 3.1 2.2 3.1 1.3 2.6
46+ 2.7 2.7 1.4 2.7 2.7
% 2 5.3* 6.9%* 6.0* 3.7(NS) 3F*

MEfRIE & & 10l m BB EICAT 24y X a RO D & (7272 L. Laegn 30 dBEL F TIE—H D FF
ZENPOTHDHDT, 35dBUL FTORIZEEZ TR T —FFEL CHEGENEL L) | £Q)-9D X 5 il
gy ARG B2, 41-45 dBIZHE 46 dBLL EDO A v XERLT L H @< 2o TR WA D
LN, FMEBEBELASANENWE EOX A TOMERMETH A v Xy EFF 28\ 5 2208 2
Do

#(2)-9 BREREERE LR - FlnEA v X (95%1E X )

Laeqn [dB] AR N A R R L] T AR IR
-35 1.00 1.00 1.00 1.00 1.00
36-40 1.24 1.24 2.54 1.44 2.44
(0.17-8.90)  (0.08-20.11)  (0.23-28.34)  (0.09-23.37)  (0.22-27.30)
41-45 5.69 8.31 11.76 5.55 9.71
(1.16-27.94)  (0.95-73.01)  (1.42-97.40)  (0.55-54.27)  (1.15-82.01)
46+ 5.26 11.09 5.53 13.64 10.13

(0.72-38.65) (0.96-127.74)  (0.34-90.74)  (1.17-159.01) (0.89-115.20)

Flo. TOMHTT Laegn E DO F FHFiEE L THWIEEAITIE, Laga 235 dB T2 I &
ORBEA v X (95%EFEX M) 1%, AR T 2.05 (1.55-2.71), AHRK#E < 2.73 (1.89-3.95),
WHEE T 2.31 (1.69-3.17), F#5EE T 2.24 (1.52-3.30), AMRN#E T 2.46 (1.78-3.39) &, W T'h
bAETH-T= (95%EHXME TR 1 L0 K),

#(2)-10 (7 7V —FRIOMERMER 2 ) TR T X212, BEME~OBELEH H AN, JAHE
TBEBORBIZRDEEZTLAN, BERIWLTDHIEI>IEEARLTVWD AT, —#ELITT T
DIERMEICOVWTHEZENE N -T2, CHH3DDERKD S L, BEME~OBLE-IZEBO
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HWEERCEEHEEZ ST TN =TT 2HE, EOFT T —TTh LpegaZS i W IE EREREO
ﬁf%z%ﬁ#ﬁfpofco L2rL, [HFE2RICLWVWELLE LW BEE [HE2RICT D172
EWV BRI T B AT, %(2)11_/Tﬁ:t9 IWTHROERBEICOVWTS, [FaxicT s
972 kb\oﬁifvmmmq,nkaﬁz@@ﬁ%a_zﬁ%%nto

£(2)-10 V77— B0 WEAR 5 2

B3N HT Y — NS AIRKEE PR 7TE PR 2R KE
BREMBE~ ZWEBLEBWZ2WD 0.4 0.4 0.4 0.4 0.4
@ BHL B 5 2.6 1.6 2.1 1.0 2.1
(Fisher O [H #2f 3:7%) *x NS * NS *
B AFEIL F /- 1.0 0.7 1.0 0.5 0.8
TWnWhHE» EBbwn 2.1 0.0 2.1 0.0 2.1
(Fisher O [ #: 5 % 15) NS NS NS NS NS
wzoen 3 1.0 1.0 1.0 1.0 1.0
RN B TR 1.6 1.1 1.5 0.7 1.5
(Fisher O H e L) NS NS NS NS NS
RBLOME 7wohn 0.9 0.8 0.8 0.6 0.8
Iz A 6.4 3.9 6.4 2.6 6.4
(Fisher ®|E?%%$Y£) ** * ** NS *%*
TERIZT KW LARWELL EH W 0.3 0.0 0.1 0.1 0.0
HIEHI D 2RV
KT 5 4.1 3.3 3.7 2.2 4.1
(Fisher @ﬁj;%%%?i) *k*k *** *** ***x * k%

F(2)-11 F~OREZ RN AT bR B & & 2 R o B
[FERIC LW ELLEBL N EEZT-RE

L aeq,n [dB] N N 7SR HH & R R =R AR [R] e
35 1.0 0.0 0.0 1.0 0.0
31-35 0.0 0.0 0.0 0.0 0.0
36-40 0.0 0.0 0.0 0.0 0.0
41-45 0.6 0.0 0.6 0.0 0.0
46+ 0.0 0.0 1.0 0.0 0.0
((°mn) NS NS NS NS NS

HERICT HIES B LB AR

Laeqn [0B] AR AR [ 3% R R LR R AR IR #E
-35 0.0 0.0 0.0 0.0 0.0
31-35 2.0 2.0 2.0 0.0 2.0
36-40 2.7 1.4 2.7 1.4 2.7
41-45 10.3 8.6 10.3 5.2 10.3
46+ 10.5 10.5 5.3 10.5 10.5
(X mH) 7.1%% 6.6%* 4.8% 7.9%% 7.1%%

LED X902, FMBETE L b Laggn & MEIRFTEGF 2 RICIIBEHENH VD . Z OB [~
DEZWERENEAR LTS AN THETH- -,
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8) HEMRBERRIZE S 2 0MKR

[ 2435 OREFEIRAE 2 08 O B RAER & 5 BLE ) HREE 92 72912, $5K 5 A3BA%E L 7= the Total

Health Index (THI)2> 5, FEULER - B & & - {HALER - ETEAHA - BEARALEEDS SO FALRJE
(F54R[1) 4L, 7o — Miazx 7z, THIORMIZEE & BEEEFE LARVWERBE TH Y | JAHE
JEO H s xR TR R CEMAE L o T b,

DO TEE LT, FM~0RZ 3k (ZFHR—) T, Zhaz0~25TEsb L, Tz
REZLICEHAZENT S (BHERIZEBRNBRERENS LS 2V EE22RT) o 5IHTEGIC
FAvE, ERS OO FALREIE, @0 L)L OB JE B ICREE SN ERICAE TR T W B RER A
G TND,

THITIZLIXLIE, ABEREEZAIZ )V —=v 7358 %L LT, BABELRHRE LTS THEHE
HH OF =BT DB L EMS%EEZ WD, £ TAMETH, ZOR7 Y —= 7K
ZHRLHNCHEA LT, mAAEOES &R & OB E T LT,

PERI - AFfin - B HL 2N D O FEEE L o B

PERI] - AEER . K OVEVEE HUE (C S WD TR R E 2 b O FERE & THIE S A E OEE (%) & O %%
G L. Fisherd B #HE=R1EE - 13unlc K VB O A E ARG LT-, Z O 8% £ (2)-1212 758728,
PERI « FEERIC L o TEBGREORIA OEPE AL I 210, BE D O 2400 mA 12381 T
BRI 45 5% D B i S E OB G R @mWEm A RS 5,

#(2)-12 PRI - Fln - B S O BEE L o BE

CS) = FEWe s H & RJE Hbss  AIEABRA BRALE
P
(41K) 4.3 7.4 2.2 2.8 5.7
P I EE] 3.5 4.4 2.2 2.8 5.5
# 5.1 9.9 2.2 3.0 5.9
(Fisher o & 1 R NS ke NS NS NS
%)
4l -29 5.0 7.5 0.0 12.5 10.3
30-39 5.3 13.2 2.6 6.6 6.6
40-49 3.1 7.3 1.0 6.2 4.1
50-59 5.6 8.3 2.8 3.8 10.4
60-69 4.4 5.8 3.6 1.5 5.8
70+ 3.8 7.0 1.2 0.9 2.9
(°mn) NS NS NS 25.4%%* 5.2*
BHLN S O sk BRI 2.7 7.3 1.2 2.9 4.6
P e 800m~ 4.0 8.0 4.0 2.2 4.6
600-799m 4.9 8.7 3.3 2.7 8.6
400-599m 4.8 5.9 0.5 2.6 8.5
~399m 7.4 7.4 2.9 3.7 2.2
(*mn) 4.7* NS NS NS NS

b. ZEO VAT 4 v I IRITIC L DT
THIO FALREE Z &z, PR - . K ORI SOV IR B S O BEEHC L2 2 He 22
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IR Ay A& R T=, ZORER % #
(2)-131277 T, Z OFER T, EH A 5400 mAT TIEFEE 253 DIER O A4 v XS &

7poTW

DN, FOMTIELE Y FAEICEH WA Yy AR A LRV, M SO T35 &, MHUkiR
JER CIIBE BT WVIEE A v AN Em L R 5 HANBO b5,
#(2)-13  YER] - IR A » X (95%f1E #H X )
CENN] =l N I 2 H &g Wb AIEABRRA EREALEMSE
S HR 1 ng 1.00 1.00 1.00 1.00 1.00
800m~ 1.51 1.17 3.45 0.70 1.01
(0.55-4.14)  (0.59-2.35)  (0.99-12.02)  (0.21-2.27) (0.42-2.44)
JELEE ) 600-799m 1.92 1.35 2.64 0.86 2.05
5 (0.74-4.95)  (0.69-2.63)  (0.73-9.55)  (0.29-2.58) (0.98-4.30)
o I e 400-599m 1.90 0.88 0.44 0.78 1.99
(0.74-4.95)  (0.42-1.89)  (0.05-3.96)  (0.26-2.23) (0.95-4.16)
~399m 2.96 1.11 2.38 1.13 0.48
(1.17-7.51)  (0.51-2.40)  (0.58-9.75)  (0.38-3.41) (0.14-1.69)

Z I T, HE’J@T/%TVX%%%#%H*
WEDO LD
EH7EENn) BREND D NI
LTH\®7VN¥—E%ﬁ8%ﬁﬁEET%éﬁ%
DA E D RS, @AREREEICR L THRE -

DR Z fER T D &

B - B TR A T AT\ T

K27 247 v ACMER

HZ %8R
BB

HEZR N A S OEHE (=

P ENnEL NS, €k, BOFEML
COMEIIHEINTELELOD, 2O X5 NOEMIZHONWTIT

FRNPONZ L2720 T, QO AREMEN R S 72 2 L IFBIRR VY,

HEBELEHENE, THITAZBRIER
BFRE 2 PREME~OBELAREOAR, T2X
\@%@ﬁﬁﬁ%®%%ﬁ%ﬂ%w:k#b#oto_®@m&
PERH DIERZE b DN TIXEBRBEMBE~D KM
RN ERET)
BRI L BRE I

295

12 %

72(2)-14 EBRETICxE T DR FNS & B R A B RE o B4R o 7 AT
BN T2 — e B ERE S WMk AEEAHA BHALE
i 75 P
BRNELLEBNRR 3.3 5.5 1.1 2.6 4.4
REERME W
~OEL 57 6.1 10.7 4.1 35 8.0
(Fisher @ B #2 e 38 1%) * xx ** NS *
B FE F5ED 4.5 7.1 2.9 2.5 5.4
ZEwi EHbawn 8.9 13.0 0.0 4.4 10.9
E (Fisher o [H $2 il R 1%) NS NS NS NS NS
sHELD AR 4.6 6.9 2.3 2.4 5.7
TR 5 9.5 12.2 5.4 5.3 9.3
(Fisher o B #2 i %8 13) NS NS NS NS NS
TEZIL KICLAWEBDL &Y 3.1 5.4 1.3 2.2 4.5
T51FEH Wz
N KT A 8.2 13.2 4.7 5.1 9.3

(Fisher ® [E £z 1 %)
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Ll F(2)-13THEHF N D O HEEHN 400 mA T O [F1ZFH CTHEWREGRER O A v XN @E N> 72 2
EiE. ERROEIBMANZOHIRICE o772 LT E 20, AT, PER] - FElicinz T8
BERE~OML] BLIY [F2RICTHEIFTEVIER] ORBEZE VAT 4 v VR T
FHEEL TH ., A EHL ) B O FREEAN400 mA T O [ 23 1T D FERERIEIR O A v X E132.73 (95%
ZHEXM1.06-7.01) L1k vV HFEICELS > TW5,

CZCHIEE R DD, REIFYEWE DI A2 E L IR ERR o B H 2SRRI RIE R & AT 5 DA
BMzH-oTWs 2L THY, ZOMEIIOVWTEREZMNZ 5,

THIORRZEIZET 251 I CHERS (p.35) Tik, MATHEERECREKREER T CHEINATWVD
FRTIE, ZRFRECET 2GRN DBUBICHEMT 28, 2t (BEE3ER e Lk
W) MERERREOHF R LIS NKREWVEBAROND, ELTW5D, Thbb, MR E
X H &R - IH bR - AETEABA] - BEALEER EOREICHRT, ZHHF (Wb b REK
FT, HIED L 2D FE DAL T2 < B R Z2ER R 25 BRAER) O RE &M
EWEE S B S5 5] SCHkS (p.164) . (AEIOREECTELEHRREZH DR romHEX, 20
REOHBENZ NI E ENENERE LIIERFE CRERBIZEOREERNICI DL LT
IR R NME N S IC kB, )

Z T, EHICAEIORERRIZONTHERIGRREDLIOHEE Z AN 5H L THTen, FFED
HHZETPNEE NS OFEE 2 IXEMEET LSV EBIFHEBALTWD E WS Z &idhoT,

PLEDESENG, BEN D OEEENITV, F 7o XM S VoL@ ORI I B B TR
WEIER DG SN S WVHAN R 5N Lk, ZhbofiICERERICAERFZ L OEE R
PO LT RETHAD, L xiE, RETRBOMBEEEZ T ANERWTHNITT 2 &,
JEVHE 7> 5400 mATE T ORI A » X H131.62(0.52-5.00) 12K F L. 1LV HEEICKEITIE 2 o1z,
Lo T, BHEET TR R ESSRENZWEB o i%, RBMEEBEEL T 5k
HHHd, T2, [(RIRH Y | OREIEHE (T 134) 2R &, Z O A v X1132.27(0.84-6.09)
WA TL, IEVARBICKEES 2 o, 20X TRIRS VD ) BECIIMEL AR B &4 85 O F|
BNL5A% L EHNWZ LIZE D, Lo T, BMEER CHRRREGRAENZVNEBO—D2L L
T, MERFIELEEL TV LAREELEZLND,

C. SEAMBER S LUV & BRI R R IR R o BE LR

FERATEL L THHEIZEIT 2 FMEETE L L (Laegn) PHEE TE 728840 EIZEIZHOWNT, £ D
filf L HEARAIE G SEOEES (%) L oMEZ4EG L, Mantel-Haenszel 0y 25 1 7E () 2wn)IC & > T
Bl O MZ BT Lz, ZORE, £(2)-151275F T X 912, Laegn? @ < 72 DT D IUIERL 2R IE IR D &
BRBEOEENREL R HEAN A LT,

#(2)-15 HAMEEFE L~V (Laegn) & B FEAIEEERTE O BIFR
£35S AT AV —  WREG B ERE HiE s ATEARBLI A REN

-30 3.0 7.5 1.5 5.2 5.2
31-35 4.2 6.5 1.9 2.3 6.1
LAeq,n 36-40 25 73 1.1 24 59
[dB] 41-45 6.7 8.0 2.7 2.6 5.8
46+ 8.2 6.9 2.7 1.4 2.7

(o mn) 4.2* 0.6 0.7 1.8 0.2
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T 2T, MR - il - BT LoV ERERME E O n VAT 4 v VT ET o T, T ORER
ZEQ)-16ICRT A, R - FMOBBETET 5 L. Lacga?146 dBELET & IFREIER O A » X
ERAZICREITE 2R VR LS T NS,

#(2)-16  TERI - FETAIE A~ X (95%1F FH X [#])
A J1 7 FY — - 0 H & RS H b4 EEARBA G AL ENM
-30 1.00 1.00 1.00 1.00 1.00
31-35 1.45 0.92 1.35 0.51 1.33
(0.43-4.83)  (0.39-2.15)  (0.24-7.56)  (0.15-1.69) (0.51-3.45)
Laegn 36-40 0.86 1.11 0.66 0.52 1.24
[dB] (0.25-3.02)  (0.50-2.45)  (0.11-4.07)  (0.17-1.58) (0.64-3.10)
41-45 2.46 1.23 1.77 0.59 1.19
(0.79-7.66)  (0.55-2.79)  (0.35-9.03)  (0.19-1.88) (0.46-3.10)
46+ 3.18 1.06 1.94 0.27 0.54
(0.86-11.77)  (0.35-3.27)  (0.26-14.36)  (0.03-2.29) (0.11-2.72)
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JEROFEZICIEBEER L ONTZDOT, 2L O0ERB L UMD - FHA4HEL-L2Ex X
T A TR EIT > CTHRER, ZFMEBEF LNV EOF v XIFEARNIZK(2)-16 R UHKERE L 22
ST, LTeDo> T, bR L7 X D IZEHE D & O BEEEA 400 mA T O A2 FH TR ERIER O 4 v X
R E»ole Z L A REIT < THEMEBEE LXANENZ LT TIE@BA L ER0n,

9) MEZEFEOPEHEBERICEHTIER

AT ICET AT = FiEEZBE L TCEZSOHEBAEARNEGELNTWS, ZhAbiL, HAHE
Ta— MeSMKIG ST, BIZEERGNEAETHEETCWIEOKIREZEZ NS, 22
TIE, MATHROBMEINDGE L LT EANBEMBEOT] 2RALRIEFENRMS TEOHFIZX
STEERWICED LS BREBEEH > TWD O, £72R10(16) FREICODWTRICKRD Z &) B &
U112 THi iz > W Co R . f10(15) TR EERER P H D5 Z LI K> TEEMIZED L H 7
BWZEWbHoh] CHALTEDXL Y RAREIEZ L TWDDONERFT L THIZ,
a. BRE O BARN) 72p 5 8
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ZEERw . T2 < D0AFRW | T3, ATA4T LD, ERSEo) . T4, Ko RGN
B 2%) . 6. BFOFERLTLEIVAOENMERVIZ< V) | EFESOMIR, FEHEOM
Bz b . [RFEOECKRDS) . 8. Tofll ( ) | DOHLBEBBRSE WD, DD
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144 (2%) ) LW R&Ev, RbRICARDFE LT AN RERHFEOF ] 2RO, HHMEIZE LE31
oL, &bZVoix [Eoxiz< v . TRy . TERD D) SOMERYE (124F)
ThHy, MeTHME « BRICE CTEREKEZ T TVDEIANZNIEEHFAL TS, ZoMomEZE L
LTk IRicz2) . MEEEOOE) T8, EBK, FROLVI FThol,
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Hbo, 2055 TRFEEMBZONHORG ] | [EEEOTH~ORG | [FE~ORE
B . TREZOLOICX T 2H0EK) 2 CREH D WITE ) REEEICTT HEE N6, [H
o) . [y F=70vh—)  TREOMHAOSW | (B@l~0x2E) | THE) ki
R BN 1stE, TR F) . TREOFENXICR D o CRBEFORENSMH:, [HEOH
Bl . THE~0ORE R ERR~ORENSE, THAEY) < T4EEBR] | [BE) R~
RO RN, AREEFIC LD EEOLEN6M . ZOMIETH o7z, BME~D AR E LT,
JEE & 2 VIR ) EFEESORBESCHRLNREERL A DTN D,
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WA ~DOFRIZEDRIL N 72N 2 LI LT3, D3 Th -7z,
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— 77, B10(16) CIXAM N B ERBE N H D EICL>TRWVWI ERNHLEEIC. TOEAKNRANE
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feWT TRENZZ2 %) (15fF) . THEDFEEITERICE LV (144) . TRORBITHD) (12
) o THHEOEVY, BABREICRoTWD ) (1) | T~ o&Ee) . THEHOER |
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SNDEFEFFEE CTIEARABMTHY, U FRRAZIFIEFEAETFG LTV RN ERghoT,
(3) JElHEEE *aihfwé%wﬁﬁaﬁmbgﬂé®i AL T JE B B AE o> 100 Hz DL E o JE
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(4) BHEER S 2 50 CRER ST OFNICHE LR S EAR D7l —RERICHFEET D
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1. ZLBHIT

JoR\ B g% T 0D ] R T 3R AR 9B T BB 2 B AR B B OB - DB SRR S TR,
Y ZAIFETH LA LIEIRY EFonTnd, ZoMBEICK L TRZFNRNIEN IR iz
(2. ECEEEE O FERF A, ESPOSTAE L WATL T, BREICE T DMK EREZT - 72,

2. FEBRREREN
PREEER Y O RE I, — MR RIS B 3R P (20~20,000 HZ) DB Z & & L, TORXE (5

TEEXR) | 9BEE (JAVERR) ROT /AT VAT BHEMMTDATE LR, Lo
LY | SRS ORI IR i S TR 0 OB AL 2o T B, Z O
B TEEER B LTI G T 52 L2 L LT, TSRS —#OERE £l LT,

8. WIEBRRTIE

(1) AEJE 3 & TR 2 B F B Al D B4

FREAR A 5 BRI 2 1 A, PTIREE W BCEL D R O F 2 AT D RBRIEE & LT, AR AEELL
W FERT OIS S EBRBE O h OKEE L BRELMHAE DY ERRHELEMN L, KEHE
AAE—h (v—77) 1I6BZEHLIEHEVAT AEME L, ZOBEKERS AT L0
BaKB)-1, FLHEERZAT O ZEEOKRTF E2EHEQ)-UITRT,

| 4.21m | | 4.04 m |
| | | |
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(Glass wool :300mm)
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16 woofers position

+ 1 speaker o—

6.86 m

6.72m
o !
S
3 |

Expanded metal +carpet

\ (1.2 m high)
Power Amp. Power Amp.
(SONY, SRP-P4005) (Accuphase, Pro-30 x 4)
I I 1T 1T

Multi-channel Interface
(RME, Multiface AE)
|

| Signal (on/off)
| PC |

H(3)-1 WEERL AT L2070y A
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b oo AT A B BRI & S TV 520 Hz~20 kHzIZ D W T, R B 23 1S0O 389-7:20050 7 &
WREINTWD, LaLl, BEEE CTIEENLLTORKROEORENMEE I TS, KA
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DIKEAWEEDOFEE AL =T PLEW LUV HATLIHRA AC—TO&EREEICL > THEDE
WE OGO AR OEERHAEL, WKEROB T LD, O & LT, 10 HZL T'12.5 HzD
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ODEMBZEFRD Z LIXTER,

ZORmMEEORBELRM T L HEE LT, BMMHOEE M2 2 HiEERA L, T72bb,
B (3)-312 7T L D ICJFIE S (A-sin2At:AIXIRIE, f B LEEkS (Asin(h-24t+¢,): n=2, 3,
5 7. ¢, W EnkfEEONMNM) 2R LADELEFEZa Ly Ea— ¥ THR L, ZOREBREIZE N
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BHEUBEEZNZENDORZONTIT o2, BHEEZTIEREBELTHDLHO T, HFEOMELBRIX
10 Hz, 12.5 Hz, 16 Hz . '20 HzD A EIZ D W TEBRIZB T A HA L XA T &7V, a2y B a—
INT 7 ALE L TRIFLTREE, BEREBMEER CIIRRL IV EDOFR T 7 A L E2EIRL T
R L7,

110 110
100 <= 99 dB (max) 10 Hz 100 <= 102dB(max) 125 Hz ||
) :Z (a) Before harmonic cancellation ) :Z (d) Before harmonic cancellation
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WS TR 22 /H Tz 5 WL LERO LV EHEEZ 20, TOFEKICE
T AHBEE LT,

ZOEBROMBF L LTI, 2000 560 O IER 72 B4 E9T Ao nE LTz (£
(3)-1Z M) . AHERF X, FEBRITHENL - TN LV OREZITV, FRHISOEDETEE CTh



S52-11-73

LT EEBMENDI,

>
->

50 ms to 70 ms

15sto2,5s

Sound pressure level

S 0st0508 | (a) HBEDER Time

S.P.L.
1 Descending series (1)
4 Descending series (2)
20dB|
Assumed y
HT level
X Negative response
Ascending series O Positive response
(b) HEILiEx (B ETiE) HREOETR Time
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DORED 7213125 Hz T5.3dB & 72 5 28 | ARFEBR T 572205 AR & 605 R O BB D 213X Z iciZ X
FWFEFR L p s TS,

100 é
+S.D
90 T é é mean N
-sD

— 80 A . |
[a1)] é O Tokita et al.
o} *.T |
— 70 E A Germany
S 60 L O The Netherlands | ]
<h E
- .L Yeowart
g 50 & é ------ ISO389-7:2005
240 A r
o B
o 30 Z.
[ ﬂ-
S 20 Hi
o é ..... é
(V)]

10 =

N N S R R R R N A SO S R

Sound Pressure Level [dB]

10 125 16 20 25 315 40 50 63 80 100 125 160 200
Frequency [Hz]

[X4(3)-5 MR D T BIE O R R (205%10)

100
o
90 [ — g o o 20s |
g 3
80 o o 30s ||
B o 40's
70 B o 50's
60 § ¢ 60s [
e | e ISO 389-7 | |
50 S
1SN
40 fé o
30 B8
"D, @
20 g,
g
10
| | | | | | | | | | | | | |

10 125 16 20 25 31.5 40 50 63 80 100 125 160 200
Frequency [Hz]

4(3)-6  MLFE (A D BETE BE O FERAS R (AU O i)



S52-11-75

2) EBR-2: RERTICEEH 5 EKEBER S O R (1)

a. EBRoBA®

JR )3 R R A B R AT DERE ISR A R E 2 BT EREREOFEORENIRES A TN D,
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No.1 48 m =048 56 dB
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FiFIZIELSEY | S A~y LA MEIZROD X 5 iR L, 26658 (U5 No.1~No.6,
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3) ER-3: RERBRTCSENBAEERSOT Y FRRACHTLFE

a. EHRoBA®

Bk D FEER-27C IR, RS O 5 A K Sy A B RS RO ISEY U T K B Bk oy o T %
BET L7223, £ EARMIA R F2Br L L CL RUEER 5 AR BBk oy & BB BT L 72 B 0
DRES (T FRRR) OBLERRD L2 HE LT, AEREEM LI,

b. FEErs 2T A
COERTH, ER2THALEZERI AT L2Z0FEHA L,
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AV Z ) TAER (EWT R - 48 dB/A 7 Z — ) 1T K o TR Bk 4y o0 AR JE I B s & B R IS
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AROBRITIE, FIRORKISHR y 7 AZENENHR, HEOLEDZ VI REIAT 5L 512> THEY,

W IXHE 7 7T OSITHICHEBANES. O KE X 2B L, WREPOMBERKZT-ERNH
% FE T, EHERIPSEH L OIS A M D IR L CRR L, & BT O &0 72 F7 5 il %2 F5k
FHNFEER LT, FRBREFICOWTRITIZ4RE (EF, TR, EA. THRO4RY) &L, LY
DBt R O L id, R RO A ITITEEAERNTE — 15 dB, TR 51O %A I I3 R + 15 dB
WCRE LTz, 2720, HERERESD RR L~ LE55dBE LT ooV Tk, EBREEOHA
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TERHLOWE W) NBIHE DSBS o720, EEBREOFHBEEOEERFEIZLIBRIETH - 72
e, REORREEMWTHEIEZIToTo, BFEREDPEERBME 70 FRAPEL W EHB L
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il 5 L OV F R 3 AE A & O B AE R A bl U C, EYERIR O L)L T IS U7 R A 1X0(3)-18
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[Abstract]

Key Words: Wind turbine, Environmental noise, Low frequency noise, Hearing threshold

For the purpose of investigating the effects of wind turbine noise generated from wind power
plants on nearby residents, this study program has been conducted for the three years from the
2010 fiscal year. The study consisted of three kinds of approaches: physical research by field
measurement, social survey on the response of nearby residents around find farms, and
psycho-acoustical experiments on low frequency noise using a specially made experimental
facility. The field measurement and social survey were also conducted in the control areas
without wind turbine noise for comparison. From the results of these studies, the following
findings have been obtained.

(1) Wind turbine noise generally has a spectrum characteristic of about - 4 dB/octave (in band
spectrum), in which no dominant low frequency components are contained. The sound
pressure levels in infrasound region and at low frequencies in audible frequency range are
much lower than the human hearing thresholds.

(2) Although the noise level of wind turbine noise is relatively low (25 to 50 dB in A-weighted
sound level) comparing to other community noises, it can be audible and annoying in
residential areas around wind farms since these areas are generally very quiet rural districts.
Therefore, wind turbine noise should be considered to be a serious environmental noise issue.
Especially, when amplitude modulation and tonal components are contained in wind turbine,
they tend to much raise psychological annoyance.

(3) Wind turbine noise is likely to be much sensible especially at night when the background
noise is low. This fact might become a serious factor for sleep disturbance and further induce
any health effects. In the present state that medical/epidemiological evidences have not been
found for the danger of wind turbine noise as a low frequency noise problem, legislative and
administrative measures should firstly be taken for the wind turbine noise as a problem of
audible noise.
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(4) For the assessment of wind turbine noise, A-weighted sound pressure level can be applied as
a main noise indicator as in almost all environmental noise assessments.

(5) When considering the noise limit or guideline for wind turbine noise, the noise level outside
residences at night should be specified by considering the regional characteristics of the wind
turbine sites and sound insulation properties of residential buildings.
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