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When T = 7, the
channels are all time
aligned for a signal
from direction 6.

X [
e— J-[M-11T)

X0 |
S1-[M-2]T)

"1 M-
U V()= S w x. (F—=[M—m—1]T
o%()w-[lw-m)% ) EO X (T = ]
W,

w,, are beamformer

. weights.
Gain in direction fis
Xw, . Less in other
XD

directions due to
W incoherent addition.

A1)

B 3 Beamforming * Delay and Sum z B {E¢ {2 &
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Basic phased array configurations Basic phased array configurations
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PRl o TR R P F T e e RO AR

(Yaw -control) ~ & ¥ ? & g4y 4] (pitch-Control) & {7/hEEwEf FE 1
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Frima 24 o BOK B EIE Y MR AM G 2 $ L b LA (4oF 5) 0 F AR L
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B 5 TR B 7 B&K Delay-and-sum beamforming #h 4 2 & & 1
Kiz 25 4 > B8 1B 11 A#E- EF2kg E2 T2 Trey
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_____ > ‘,:..,
Array Wind
turbine
B5 &k s Bl6 &l LrBp 82 psti g
(£7) 2 < 13.6mx8. b m ¥R & K2 & (R # % down wind 755%)
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Max: 76 dB Max: 78 dB Max: 79 dB Max: 79 dB

, B8,

Max: 76 dB Max: 75dB Max: 74 dB Max: 74 dB

s aedlde

%

B 7 B&K Delay-and-sum beamforming #¥th #$#Fz # 5 & 1 KHzz2 w5 2 2

1.25 kHz 125 KHg z_.é

Max: 68 dB

2.5 kHz _-_o 25k|'|1 —
Max: 73 dB Max: 71 dB
e - .
, 4kHz
Atz 67dB | TR BE——
' i
B 8 Blade 1 i & J Lok f o F B B 9 Blade 1 i iF & |8 & A4 5 vk
B TR E
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Blade 2 _ Blade 3

125kH; = b ol

1.25kHz
Max: 63 dB Max: 63 dB

25kHz == e
Max 61 dB eakkz o 1 =/ |

r" o
3.15kHz J - , 0
: . 3.15kHz -
S Max 58dB ﬂ
4 kHz - Y )
Max: 57 dB W dkHz == - '?.‘%7’
Max: 57 dB v
Bl 10 Blade 2 i iF € p|Bk & 48 Bl 11 Blade 3 il i & p|2: & 4F 5
i T e TR

1-3h + # R WERE RIBH

B&K = 7 » $h 4 3 7 $3:F# T ¥ )k 5i(Condition Monitoring System)
BEANE FETR AR Ed RS ERET TR AT E YR 1
Tk BRRS ROy P RAS AR R F(RHEEREA - hIVES
rEbed B - FRPERE 2§ R BEZFRER A ELF M
SR 2 R VUL SRR RS LS 2 R A
B HEER T RFAFFFESAF LRI R LT E LT
Mz FLeiggsiz4p > P B&KVibro~ 7 87 88 #Z P> v R - b
¥k £ 5 0p 4871 * SCADA(Supervisory Control and Data Acquistion)
BB~ ¥4 % 5> Bruel&Kjaer Vibro 5 B o 2Zf B+ 2 fb > 2 i@k
RRER ARERE B12 A BRK -2 h 4 #2550 4 8T B8R
2. %@ 5 % VibroSuite » Alarm Manager » B 13 2 & A2 b # 3 7 @ #
ERRGERBHE? BNt ZRIfeY 7B v < 22 ERITH
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THREFRARFRE2Z p TR0 ERPARZBREL TR { 4R
AlarmTracker ¥ o ¥ (Alarm)%# 2 2 JFARR] > P cn¥t p w2 BB 7 4
J& o @ WIG Analyzer *“# i € Adiiir X A &P 5L & &30 ~ g
42 XF] 0L & 7R FTWEERALAITZE S ATBETHM o P ke &
# 48 10000 2 & * A& ~ f12 Enel Green Power = @ 142 2% ¢ 7 Gamesa,
Vesta, GE %2 Repowerz k # > % % W2 EDP & 7 % 391 Z h 1% -

B 1428 16 » w2 %5 % 7 Erling Olsen e Ak %2 ji 1 f2 &

o

25 LA B
e R

fl

i EAREEL

@ Briiel & Kjr Vibro

Diagnostic
Service

Alarm
Tracker

v Alarm
Manager

VibroSuite

Wind Turbine Condition Monitoring

B 12 B&K Vibro z VibroSuite 4 &
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Vibration Vibration Vibration Process Values
Low speed shaft 151, 2nd, 3rd (dth) High spead shaft Temparature
& main bearings stage of gearbox & bearings

Vibration I Process Values
Towwesr TEIChI'J Imporied values

B 13 rﬂ'l?&“;\a,%& FRT PR ERPIBHRE FINE2 TP

IE YOUR ENERGY OUTPUT
IND VALIDATING TURBINE DESIGN

B 14 B&K SV » &2 %5 % 7 Erling Olsen (¥ ) Bl 10 21l 2 d v 1 /22 &1
frimpdad il 2o 24 T EATE B L BK %0 8
BEE ()50 8P
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2 AR R FTBRG - BTG
2-1 %3 BRI T3
Yk B BTG 2 AR ALY - BRAE L REERE AP
= 47 i DGMR(B&K) = # » J38 3% fw

W
BB RAEGRYS S MORLIfeRA R E kG B R RE R

by

FoFaaw iRy BE o R T @ ol sk R gl

BT o R 2 R B AR 2 EAFL VAL PR

PENEENERATEY Y E SEr-B8 16 £ DGMR #4532 Erwin Hartog

van Banda ** %33> % P& i-2 ARFER o

CNOS505-EU, the new EU harmonized calculation method
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Vibrations and the

Iway In Vught

Convultancy for EET and RWG
contalner terminals

Abost DGMR comsultant engineers

DGMR consultancy:

= Aone day course on
general acoustics.

* Aone day hands on

training on how to build a

noise prediction model in

the Predictor software.

Additional consultancy on

how to solve noise

problems with flares.

Kemya olefins project in Saudi Arabia

Large electric power transformer in Korea

The south-Korean
company Hyosung was
the manufacturer of a
large power transformer
with very stringent
noise demands. The
Dutch buyer hired DGMR
to perform and witness
the nofse measurements
in the factory befare
shipment to The
Netherlands.

Prediction of noise from wind turbines
with Predictor V10.0

Erwin Hartog van Banda

ha@softnoise.com

Fl 16 DGMR 2 i 4% 7 #4545

% DGMR z_ & B w4 @ Lkt 4048 ¥ (Predictor)

introduced a new type
of gas turbine, that
was going to be
installed in a new
power plant in The

Hetherlands. Since all
permits were already
final, this right cause
a future pr .
DGMR was hired 1o
petionm noise
measurements on the
only operal
turbine of thie
Singapore.

iGm"

Export noise contours to Google Earth

o

Jo

i Example export of

noise contours
from Predictor to

£ %5 1SO 96134

H?]\%
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~ S R t‘ > 55
2 TELg R B E o

(2) FRPFE LB PIER - A F e B 5 e F SRS AR
BAES B @ER AL 2 TR o T - Bk e R % R
(RN = S A RS SR R

(3) BTG ~ BREER MBI IR Y E1Y EY G ERLmE AT

B 4Bk PIERAEH 2574 iz g IEC 61400 2 CNS
15176 4p M43 17 > b 4 5 TASRY BORPE 0 £ R 4 F TS Eond -
BEFRZAMABSFE > vre s N335932 B3f ) X5 8oy 3ty
RO FRNE B RFIERE S C FOTRE B e A 2 R M
TR B FREDN LGB EREE o kS P FIRGIER e k5

TRt A S T4 5 R, (imagesource) » 5B - @8 chRR-E 5
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Ler(DW)=Ly+Dc-A
HY Lg(DW) 5 7 b afdownwind) % 5 Bh2_ 5 & =
Lw 2.5 B A& 4 2. ~ 3 & (octave) B-x & = & (H =:dB/ref 1 pW)
Dc £t % {218 & (¥ ~:dB)
AGBIRIZFHFAFZ G5 RRD 2 % (H 2 dB)
PRFRILFFFZRFEAT AT
A=AgivtAamtAgt Apart Anmisc
2 Agy ZEEHEZF 4 (attenuation due to geometrical divergence)
Aam % * F BJc % & (attenuation due to atmospheric absorption)
Ag =¥ ® 0% A 24 2 % (attenuation due to ground effect)
Apar = B 15 ¥E5+ % 8¢ (attenuation due to a barrier)

Anmisc = 1 F| % i (attenuation due to miscellaneous other effects)

STIUR R R R A AT dp e R AL SRR Y R @ikt %
BRI RHEBE 0@ AL DGMR 23R £_% 35 1SO 9613 2 & & » |+
2B RS NEFER R BB b4e DAL 32 B3N 4 T R TR ek B A
o B RS T LGSR PR R LR LR R R

A~ P F 2RSS L R) ) DGMR miE &+ * 1SO 9613 fio3V & 47 o

W OBR A F TR LSRN F L RS E e Mo R

WEE BRI R T2k s DGMR 2% d BB $8F L > i %
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1999(E) Safety requirements FELEE
CEIIEC 1400- | Wind turbine generator systems — Part 2 : | B/ 8 # % 4-F 2

23: 2001(E)
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2:1996 Safety of small wind turbines o ERE R in
IEC 61400-11: | Wind turbine generator systems — Part | B A B EH 2 &-%
2006 11 : Acoustei noise measurement Aok g E AL
techniques
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1998(E) 12 : Wind turbine power performance | 8 4 1E fE dh & 938
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IEC /TS Wind turbine generator systems —Part | A B E 4 4 &%-% 13
61400-13 13 : Measurement of mechanical loads AL A HE N
2001(E)
CEIIEC Wind turbine generator systems —Part | RA #E# & 4-5 21
61400-21: 21 : Measurement and assessment of SR R
2001 power quality characteristics of grid S8 gultE
connected wind turbines
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File Edit Help

LEHdd 5-E@-REm

General |Measurement Background | Directivity | Results

Marng et burbine #3

turbine #3 Hub height [m] R1[m]
Manufacturer Rotor diameter [m] RO [m]
Type Cutin speed [m)s] Temp, [#K]
Entry date Zuk out speed [myfs] Pressure [kPa]
Roughness factar [-]

Typical spectrum

’

Test comment #3
Freq [Hz] 35| 63 12s] zs0) soo| tooo| zooo| so00] sooo

value [0B(AY] | 9,18 -14,98 10,06 6,89 574 5948 7,77 -10,04 21,50

Name |Manufacturer & |Type | Height [m]|Type |0ctava style Entry date Lw min [dBCAY] | Lw max [dB(A)]
Test turbine #1  Teskt Company #: Type & 90 Product Info Octave 14-5-2011 95,0 107,0
Test turbine #2  Test Company #! Type B &0 Product Info 1/3 Octave 19-5-2011 97,9 105,9
Test turbine #3  Tesk Company #1 Type 49 Measurements  Octave 24-3-2012 93,9 103,2
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	風機製造商是依據IEC 61400-11:2012 Wind turbines - Part 11: Acoustic noise measurement techniques及對應之CNS 15176-11:風力發電機系統—第11部：噪音量測技術進行噪音測定IEC 61400風力發電機相關之噪音檢測，依據測定之結果再依循行IEC 61400-14:2005 Wind Turbines – Part 14: Declaration of apparent sound power level and...
	在DGMR之環境噪音傳遞模擬軟體中(Predictor)主要依循ISO　9613規範設計與模擬，ISO 9613-1包括第一部份大氣衰減之估算與第二部分戶外聲學傳遞之衰減計算。ISO 9613-2旨在預測風向、風速傳遞路徑之障礙之八音階頻帶的聲音壓力位準，是目前已發表的預測方法中在國際間最容易被接受的，可以應用於許多種類的地面音源，用於環境噪音影響評估、建築工程與噪音源之傳遞影響、智慧城市之環境規劃、風力發電機噪音之傳遞模擬與評估，在衰減計算的內容涵蓋隔音牆、建築物、樹林、地形等效應。此方法之應用...
	(1) 僅模擬點音源或組合式點音源之噪音分布，因此，線或面音源需由多點   之「點音源」組合計算。
	(2) 衰減特性包括幾何距離、大氣吸收、地面吸收與反射、隔音牆、建築物、樹林等在傳遞路徑產生之「屏障」，所以對一些噪音改善設施之安裝前後之模擬預估可直接進行成效之評估。
	(3) 應用於平面、高架道路、鐵路、工廠、營建工地等地面活動之噪音分布記算。
	(4) 並不適用在衝擊噪音之計算與評估。
	LfT(DW)=Lw+DC-A
	其中 LfT(DW)為下風處(downwind)受音點之音壓位準
	Lw 點音源所產生之八音度(octave)聲功率位準(單位:dB / ref 1 pW)
	Dc 是指向性修正(單位:dB)
	A 為點音源至受音者間之為八音度頻帶之衰減(單位: dB)
	上式音源至受音者間之衰減量A可以表示
	A=Adiv+Aatm+Agr+Abar+Amisc
	其中 Adiv是距離之衰減 (attenuation due to geometrical divergence)
	Aatm 為大氣吸收衰減  (attenuation due to atmospheric absorption)
	Agr 為地面條件產生之衰減(attenuation due to ground effect)
	Abar 為屏障繞射衰減(attenuation due to a barrier)
	Amisc 為過剩衰減(attenuation due to miscellaneous other effects)

