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ITHFALF—HF|[0~20H z |20H z U E
AEZ 93% 7%
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Energy distribution [0~ 1Hz[{1~20HZz0~20Hz
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Table 2 Energy distribution
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fett @ 8.23E-06| 3.91E-07 2.12E-07| 8.83E-06|W/m?2
JFET % 4.80E-05| 4.01E-04 5.34E-04| 9.84E-04|W/m?2
B E55E | 8.19E-04| 2.40E-05 3.82E-07| 8.43E-04|W/m?2
B E@E | 1.49E-03| 2.30E-05 6.94E-08| 1.52E-03|W/m?2
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£i1% 1-80Hz TD G Bt COBES A%, 18 47 ¥ — T &2 I L TEY £7°,

ftECco, M TORREILX 60.92dB (2Hz). G &M ToRMElX, 55.42dB (16Hz),

No-W [59.27 |58.97 |60.82 [60.92 |57.58 [56.47 |57.98 [53.35 |52.15 |54.43 | 53.22 | 50.67 | 47.72 | 45.22 | 45.05 | 48.57 | 47.63 | 41.64 | 41.55 | 45.86 [max | 60.92
Hz 1| 1.25( 1.6 2 25| 3.15 4 5/ 6.3 8 10| 125 16 20 251 315 40 50 63 80

G-W  ]16.27 |21.47 (28.22 |132.62 [33.48 |36.47 |41.98 |41.35 |44.15 [50.43 | 53.22 | 54.67 | 55.42 |54.22 | 48.75 |44.57 |35.63 |21.64 |13.55 | 9.86 |max |55.42
Hz 1] 1.25( 1.6 2 25| 3.15 4 5/ 6.3 8 10| 125 16 20 25 315 40 50 63 80

DT Z7T60.92dB DFTZSEZ{ I HET, HADYV T 7 TiL55.42dB ORISR EZf I HET,

BT, EHEMETOR KEIX 88.34d B (1Hz) . G #1132 77.75d B (10Hz),

No-W |88.34 [69.43 |66.39 |82.26 [71.87 |81.04 |80.49 (78.65 |80.46 |79.77 | 77.75 [ 70.44 |61.24 |61.25 |69.84 |68.51 [64.56 [55.92 [60.98 |50.36 |max |88.34
Hz 1] 1.25( 1.6 2 25| 3.15 4 5] 6.3 8 10] 125 16 20 25 315 40 50 63 80

G-W  [45.34131.93|33.79 [53.96 |47.77 |61.04 [64.49 |66.65 | 72.46 75.77 | 77.75 | 74.44 [ 68.94 | 70.25 | 73.54 | 64.51 | 52.56 | 35.92 [ 32.98 | 14.36 |max | 77.75
Hz 1] 1.25 1.6 2 25| 315 4 5] 6.3 8 10| 125 16 20 25 315 40 50 63 80

DT Z 7T 88.34dB DR A BHET, ADV 7 7 TIXT77.75dB OFTICREZf I HET,

JFE O T Cid, FHRMETIX 74.11dB (80Hz), G ¥+ Tlx 77.66dB (12.5Hz)
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Hz 1| 1.25( 1.6 2| 25| 3.15 4 5/ 6.3 8 101 125 16 20 25 315 40 50 63 80
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Hz 1| 125 1.6 2| 25| 3.15 4 5/ 6.3 8 10| 125 16 20 25 315 40 50 63 80
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Hz 1| 125 1.6 2| 25 3.15 4 5/ 6.3 8 10[ 125 16 20 25| 315 40 50 63 80
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dB X, JEHOREZRFRIZRD £77,

ZDO XN, WENOE D FEERXB] L WTHR Y FIENZ 2 TOERRDTT,
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Wind Turbines and Health
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The main problem with measuring low-frequency sound and

infrasound in environmental conditions is wind-caused pseudosound
due to air pressure fluctuation, because air flows over the microphone.
With conventional sound-level monitoring, this effect is minimized
with a wind screen and/or elimination of data measured during windy
periods (less than 5 m/s [11 mph] at a 2-m [6.5 feet] height).36 In the
case of wind turbines, where maximum sound levels may be coinci-
dent with ground wind speeds greater than 5 m/s (11 mph), this is not
the best solution. With infrasound in particular, wind-caused pseu-
dosound can influence measurements, even at wind speeds down to
1 m/s.12 In fact, many sound-level meters do not measure infrasonic
frequencies.
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The proposed criteria curve is provided as guidance for environmental health officers in their evaluation of
an LFN complaint, and not as an absolute limit.

This means that tonal sounds at, or just below, the threshold of the hearing should be considered as
environmental sources potentially responsible for the complaint.
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Figure 2. Measurement results at 164 points around 29 wind farms in Japan. (Assessment of wind
turbine noise in immission areas, H. Tachibana et al, 2013)
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ERRSCHET 3EHOME0EN

The Health Effects of 72 Hours of Simulated Wind Turbine Infrasound: A Double

Blind Randomized Crossover Study in Noise-Sensitive, Healthy Adult
Marshall NS et al. Environmental Health Perspectives 131(3) March 2023

The simulated wind turbine infrasound was generated by a Teensy microprocessor fitted with an
SGTL5000 audio processor and the signal fed to a purpose-built Direct Current (DC)-coupled class D
amplifier and four 18—in JBL subwoofer loudspeakers in four fully sealed timber enclosures faced with
heavy protective mesh so that the participants could not observe the speakers in operation.
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JEREE, U7 =Yy NOZERITRPAEMMICIIRT 5. $72, QWT (quarter wave tube, 1/4 JFE&) <°
TQWT 1ZFE OEMEEHBIC L VB2 EZ sS85, WIFhb, IRV FO LX) ICHLNRSS BREEBEX, TN
A= TIET 2 Z LIk THEEZMEEST 2EMATH L. ZOMRKFICIIA =T IZRE RAanm (295
MWaA—rOEE 25T 577) 000, HIRTLIEHONKRERa—ERU LS B X295 2 & CIRENY
MENDEFoTHRW. 2L, HEHGEZFHLTWA®, &9 LTHEICHARDONTLE ).

R A= —TIEAR—VNOZEZ N a— LRI UEE 2T 5. £ LT, IRERLA—BOEIZmIT T
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LW EEbhs,

LDz L TY,

W D FEER T,
The loudspeaker is driven by a DC amplifier connected to a Sinus Soundbook running SAMURAI 2.0
software which generates the electrical waveform previously described. A 200 Hz low pass filter with DC
offset adjustment and a dB attenuator are connected between the Soundbook and the amplifier.
The pressure sighal from the speaker is transmitted via a 1.7m length of 6 mm inner diameter clear
vinyl/polyurethane tubing incorporating a brass splitter to connect to each cup of a set of Uvex—X
earmuffs as shown in Figure 3. One of the cups was modified to house a G.R.A.S. 40AZ %” Pre—polarised
Free—Field Microphone connected to a G.R.A.S. Type 26CG %" Low Frequency CCP Preamplifier. The
G.R.A.S. 40AZ microphone has a frequency response of 0.5 Hz to 20kHz (%2 dB) which encompasses
the range of the study.
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Figure 3. Complete acoustic headphones including twin 6 mm nozzles with attached tubing, microphone and occlusion

ports (located on the cup either side of the head strap).
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LKL D NDEIGIE, 2D 25T, 16%REL LHENTE T,

Batid, 24% Y £3, FOXRTIR RECHZI 25, BEORFHIIARE"TT O, 24%RED A, “HEiKD
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D FHA, BHERE (OHz LLE) &, BHEBHIZAOD LEY, RIRZY T 277203, RECRETRIH
A, ROEHOER L 2 ABEWO T3, Rvps e 5o TRERICERY L2AEERENo T,
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/Uo
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PIEEE L CRED O DR & MEOKMRORE L <L e DBREZTIRCTHZ, ZORE | I nkb
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+1720RH 2 | ORKIGOEIAIT, FMEEET L _ADREL R 51 EREL RBHEAZR O Nz, T b O i,
Tvr— il BEORMRELE X7 4 v MO FEEMN T L 2RO R I N .

BN, ZOTVr—1F e Tli, 10~13dB oEZFHATE A,

“ODTFLbLE (T/ATVR) CB#ET2HERNE LCFAERSZIZ 9% 5 13%0HHOFLGICEEE DL
HY. TIAT VY ADMDIFHT 91% 55 8T%DEN 25 22b DL LT, “SBI~DOHE ©5 2 5 DI,
BT EET,

bTobLE (T/ATVR) CHLTOZ0EDFERA “SBI~DORE L L CHEMENRREDHHL (X740
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D3,

TSI ANLF—0EKBICFEHT L, 20 10~13dB 0JFKICEET+ 2 FH» v 2872950 £4,

BERICIS L 2B ESTH 2 A FlECEAS T L2EHE P, 208EL v L, (A FEEHEL <L) (dB)
RO LRI RD LS ICE Y £3,

2

Ly =10logsy P4 = 2010g 22
Dy Py

pyESHT-BEEEAAFEO (BFR) FHEOFEDE
po: ERELLSEFREOFEDNM (20uPa) (Pald AL LS EARA)

SLR R E 208, 100/7=14 (ko2 X—1x, 20H z A LD OFfO> AL F—D 14 £%) 1EH L T,
ExbL,
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BEE(BERE) -BEBEREODRKSSORLA

EELAL<HBEBRESS Loninms
L,=10" l0g14(p%"P?%) — AR
L, : &EEL~)L(dB) dB{il(25%):0.002P2=4008,
p %JZTZ%?)J{E(PB) 0.00002(2 X 10~°) Pa=0dB

p, RHEFE 2x10°(Pa) (=20pPa)
* OAFELARIL(dB), 1/3F08—TI\UFEELRI (dB)

ESZICLCEHET I, ABESEL < (20Hz~) 2°40dB +7%4bb,

40 =10 * l0g10(((P /PO)Z)

DEEIC, Ao ALF— (145 %ED -3,
10 % log,o(((P /Py)? *14)) = 40 + 10 * log;p14 = 40 + 10 * 1.1 = 51

7%, (1 dBORENHZ A, HfEL L TRBWEZEEZ T T,)

FOIANF =2 14510723, Ao AV F—%2FHEi L C40dB &I, BEDO = 4L F—
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INAbiE, HELEMEEBHEL T AT v R 2 FELAT RS TH, 77 7O L 2EHTE %,
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RIAERREENSHI1,000 mEEN /=X DEA I
DBEREELVNIVELVESL AN

o GHMEMBIELNIbLg,,, & BN T44~55dB,
B4 T48~59 dBTH 1= ENHNEFTELARILE
liaE—'x-cv dBFEE : BB K S HEE TR LU EE

EE R IZNEL,

o EMEBEEL AL, ,[F. ENT16~32dB, B4
T30~51 dB'C&of:o ERNBELANILEF4~
24 dBT. [52&EHY

EEMPNLTND,

INEoTEZTAHTT,

BEORERDOIANF—% 100% & L ¥ 3, 93%S@MEEKE (0Hz~20Hz), 7%2358% (20Hz U 1) o4 v
F—7FLLET,

ARMESEEL < (20Hz~) T40dB OJAEHEST TlZ, THAALF—D 7%ICxtd 3 ZHfifE25 40dB & 72> Tw»
T3, ZOHEDICH L TiE, BIERICK 5T 24dB OEEXGFONE T, o T, 16dB 7o T, ROK»H

e . - SPHVDFR
FECN=<BEZASD | 30db -
RH/
. _ =T RE
- j—\ \I
[FEALBTRAL 20db e s

BEAEBZ 2L e,

HKJER S (0Hz~20Hz) DOF2 137 dB L2BEL A,

ZIT, RDEHICEZTAHET,

Z3mEEE (20Hz LA E) ©50dBIctHY 3 2 EHERE (OHz ML) icownT,

E&¥ (20Hz A 1) offisrs3 40d B, @A E (0Hz~20Hz) OF5r% N A 74528 50d B
reLEd,

T, BEL_VDOFHETTRS, ROBRZHZAL T I,
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| [22] . 13 AD9—TO5—HED 1N ADI—TOF—HADTH

B 13 A5 —T7—2D dB BLDHET B 111 A0S —T) 0 BF—420 dB BA~FHlT 3103, FReizihv1n A059—
N FCHET 2 13 A045—TJ) R0 B EDINESELET. HIXE. 11 A55—TodnEiEE 1000 Hz D

I P —5EERDBEBE. ALT D13 A25-T0) L F—FFRDEDR BETHELE ;

g

800 Hz 13dB
1000 Hz 71 dB
1250 Hz 153 dB
; RS 10008z @ 11 A5 —T) (> FERROTDSRHSNET,
B B
101og,, | 1010 +1010 +1010 ]:30 (dB) 117

ZOFETIE, BEBEHOEO T AN F —ORICH L TORE L~ AL T E T,
EHED2FAFOWE (ZALF—) KHBIFE Lo, COWBTOIALF—DREXE P ,°
X, =ALrF—ofiEEzsL. ( J= (p*p) / (pc) Fx., BUBREREHITITEZL L, )

(Pgo0)* + (P1000)? + (P12s0)* = P1/12
VYD) YA EE-I

Lgoo =10 * 10g1(Pgoo/Po)?

£ 9 Lgoo/10 =log1o(Pgoo/Po)*s £ = T\ (PSOO/PO)Z =10k800/10

IR
Lijy =10+ 10910(P1/1/Po)2

=10 * log19(((Pg0o)? + (P1000)* + (P1250)2)/Po*)

=10 * loglo(loLSOO/lo + 10L1000/10 + 10L1250/10)

ERv ¥,
% ZT.
(P)? + (Py)? = Pr°
40 = 10 * log1o(Py/Po)?
50 = 10 = logyo(Pr/Py)?
&g,

(PL/Po)? = (Pr/Py)? — (Py/Po)?
=105 —10*
10 x log,o(P,/Py)? = 10 x log,((10° — 10*) = 10 * (4 + log;,9) = 49.5
DDA, TdBEE T nIE, 425dB
10 * log19(Ppazs/Po)* = 42.5
EBLl e,
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(PLazs/Po)? = 10*%°
ERCN R
40 = 10 * log1(Py/Po)?
TOJHEH 24dB 72D T,
40 — 24 =16 = 10 = log,0(Py16/Po)?

BT,
(PH16/P0)2 =10%°
(Prazs/Po)? + (Py16/Po)? = 10*%5 + 10™°
PR N
10 * log10((Prazs/Po)* + (Pu16/Po)?) = 10 * logyo(10*%° + 10'°) = 42.5
ERY ¥,

IANF—DRE%2#F 2 2L, ERNCcoORMEEST (0Hz ML E) 13, @RS (20Hz LLE) &L <# 127
Yitao 425dBIcilHY T35 2%,

R (20Hz LAE) TA5dB Z o2/ e m 2 eE2 5L, 2N, 24dBOWELZ 0T iz T,
FEWNTIF21dBIcR2EE2E7,

EEEE (20Hz~100Hz) T40dB Z - 78413, 24dB oERHNIE. 16dBick Y 4,

SOEEEE T LT, RIFEREZMHTE, RIRZFRIEL TN E T,

BB E T L, PSR B DAEMEEZSF o T NE TA, FEEAME B BEE RS 1S07196) 08
BT, SFo T MWD T,

BAcilll o 72, A EES (0Hz LLE) T 40dB ik, ENCco@EES (20Hz LA E) @ 425dB IictHY L
T3, BHEEEZ LB ENTD, 16dB & 425dB Cli, KExABEVWAH D T3,

- BV
CAD. BE
ﬁi;ﬁﬂgé BT 50db | - RERI—S— (E5HE)
= N - SR (1m)
= HRDER
_ . DZES
— = v SSey—
Eﬁtiih . Kua[:_{gt 4 Odb N %ﬁﬁ
e - BHVMEEOR
e - - XPIRDTERR
EBTNE=<EZSD | 30db -
h
e -
FEACBECEZ TN 2 0db  AROEOSNSSE

JAHE AR+ 2 L, COMEAIZE HICHEFICARY 3, {Eo T,

“ThHORERIT, EEERT (IR (ISO7196) I X AMETH B EVnSI T ERLTWS, 7
“JRELERE (0Hz LA L) 1308 nfBEE i o B (20Hz L E) & LTTida . BEEKS (1SO7196) @
ML L GRT RNETHDL L EEKRLTVS, 7
DT,
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Z Tl BREEHOICE 220 ENORIML, HRIC X 20 BHL HIRIC X 2 2 RIyeBRE DFEE D B
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10. 2 MENGEREEE (REHE)

10. 2. 1 REIZKIER~ATZE

JEEE OB RIS L TRETTlkH Y $2 A, MEZOHELZTET 21C1E 8 DDBIRBIHE TS,
RN R

JEBEEH: & K7 2T X B AP

B e E & L C DU
EBRRNOEERLRDOH 2 X %KL %

WD WIZEREELT) 1< X 2 KIRYiE

JAEDREIC L B4 545

JAEIRB O ik ORBUREE IC X 3 HUBRENMEIE  /NEP k)
B L L CoREDOIE & HRHRE

T3,

FnpiEECh, MEREZBIToNE T,

10. 2. 2 HzvxHE

BT GEESIEL ~ L1 67.950932dB T34 5., 100dB X 0 K VEE T,

1SO7196 o HLEEE O, FHEFETOFEL it

L EEE (Hz) 0.25| 0.315| 0.4 05| 063 0.8 1| 1.25| 16 2| 25
EH (FiB4MEdB) | 51.39| 57.76 | 62.60 | 65.99 | 69.41 | 71.60| 71.82 | 71.97 | 71.45| 71.53| 71.33

O EEE (Hz) 3.15 4 5 6.3 8 10| 125 16 20 25 315
R (FIBREFMEdB) | 71.54 | 70.30 | 69.88 | 67.92 | 63.91| 59.42 | 55.67 | 51.17 | 47.02| 48.24 | 49.40

LR (Hz) 40 50 63 80 100 125 160 200 250 315
R (FiBFFMEdB) | 44.68 | 41.86 | 40.38 | 44.90 | 42.97 | 40.98 | 38.58 | 37.28 | 34.08 | 33.15

5Hz T 69.88=70d B, 1.25Hz T3 71.97dB <9, #Z &2 Y FHlEOE{E. 5Hz T70dB icz>TCWE 3,
#1 EREFCLHHENCETI8RM

l .lr'll;_u' SN

gL i 3 (He) B 6.3 B 10 12.5 16 20 25 31.5 40 50

FEE L

i L2 (dB) 70 71 72 73 75 7 80 B3 BT 93 99

ARV EREETC, RPICHPED THAEETEH Y THA,
FoRTlT, BEREDLTENET XY FRBEL/NS L RY 9,
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TE AN =N % P €S

(22 &G E | [T T 2 ) TR LIAL ] ke, RADRNIETICHEL 72 v iRk x B
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Lowering barometric pressure induces neuronal activation in the superior vestibular nucleus in mice
(BRI~ Y 20 LHEMREE =2 —n v 2 HE S ¢ 2)
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MREME] & THEIRMESE ] ofEICH T b E 3, BEIREEICO W TIRIERARC Y 7 b7 — 2 7 &I X 2 RN
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PER 72 B RARBBIC B 2 NI BRI 2 DA ZE L P OE 72 & OTEEIIRE R & v o 72 ARG EERICHE Y 3T »w
EDHL I TE T,
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10. 3. 1 REBKSORTEFEDTHAH

B & D it & Fe A DA A

Analysis of Infrasound and Generation Mechanism
Fil SR

Yasumasa UYAMA

Personal member of Japan Wind Energy Association.

Abstract
This document provides the results of analysis of the sound from wind turbine, and the mechanism of infrasound
generation.

The part of the infrasound near the wind turbine is described as wind noise and the frequency is not examined in
detail. However, when this feature is investigated, it becomes clear that the directivity of the wind turbine sound,
the shaking of the top of the tower, and the vibration around 40 m above the ground of the tower are related, and
it is found that the wind turbine generates directional infrasound.

For wind noise, "Low-frequency wind noise is caused by wind hitting the microphone. This noise has a louder
component as the frequency decreases. In the frequency range of about 5 Hz or less (in some cases about 10 Hz or
less), it is difficult to eliminate wind noise.” It is said,

Even if the wind is strong, the component of 10 Hz or less in a place where there is no wind turbine has an extremely
low sound pressure and no regular wind noise. Even if the wind is not so strong, near the wind turbine, the sound
pressure of the component below 10 Hz is high, and wind noise with regularity appears.

This is either to think that there are two types of wind noise: "wind noise in places where there are no wind turbine"
and "wind noise in places where there are wind turbines”, or to think that infrasound with high sound pressure is

generated from wind turbine.

F—U—F HERERE. B, SR 2 b, BliREe— 2 v b BoRE)

Key Words : Infrasound, wind noise, lift vector, moment of rotation, vibration of tower

1. IL®DIC
JEEHE D 5Hz AN D % “BAE" ¢ ZE 2 TNz REIT IRk EESEREONS, "L DFED H 5 25,
BB DN L JAEOIEFEEOMIHIC L v, ZoEAEmEIC L 3 BKEES chd T & ERT,

2. FHHIBEM & fEHT N R
aHHIBERY @ NL-62, NX-42WR, TR © THEREHILTE O 1 & 2 [aEE 23K D 1

3. EEE R
R m 3R IR A= 7 b vk RS 5,
(R O BB~ v [Hzl L il -3 2 A7 v [Pa])
Fig.1 : JFE o #gkpr A © & (0~5000Hz)
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Fig.2 : JAEE DT  CTHHHI L 723 (0~5000Hz)
Fig.3 : B DF < TRl L 72 3% (0~25Hz)
Fig.4 : EREMHEEN O E(0~25Hz)
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Fig.1 JFE iron mill ; Max 0.12[Pa] (12Hz) Fig.2 Wind turbine noise ; Max 0.14[Pa](0.8Hz)
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Fig.3 Wind turbine noise (0~25Hz) Fig.4 Nagao shrine (0~25Hz); 0.011[Pa](1.1Hz)

3 X4 13 0~25Hz #il <D, FE DU < THMNICHEM % & X8 T o & 2B CEHIl L 72 (RAHFIE 0.14[Pa]
(0.8Hz)) & .t o REMtOMEEIC~ A 7 2 1E & WA Y 72 2 IRECEHAI L 728 (R KHJE 0.011[Pa] (1.1Hz))
LD TH D, K3 THEDITL OEME DR OBAMEEZFEL (LT, X4 25 JAEH OV CIEF L
K BN HAME A I B2 5, 2o O AME OB LETH 5,

RIR2BHAPHHFZLDZANF =R TH 5,

Energy distribution [0~20Hz |20~ 5kHz Energy distribution |0~ 1Hz|1~20Hz|0~20Hz
Wind turbine 93% 7% Wind turbine 61.3% 38.7%| 100.0%
Iron mill 12% 88% Iron mill 0.04%| 99.96%| 100.0%
Table 1 Energy distribution (0~5000Hz) Table 2 Energy distribution (0~20Hz)
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5. FEE D2 72 K
K31 M3 ICRTI2BFEOY —7fHE Z DD ZNICTE72d D TH %,

Frequency Sound

at peak[Hz] Rate(1)  |Rate(2) pressure[Pa]
0.2667 1.0000 0.0560
0.5333 2.0000 0.0309
0.8167 3.0625 | 1.0000 0.1405
1.5833 5.9375 | 1.9388 0.0436
2.4167 9.0625 | 2.9592 0.0242
3.2167 | 12.0625 | 3.9388 0.0317
4.0000 | 15.0000 | 4.8980 0.0177
4.8667 | 18.2500 | 5.9592 0.0173
5.4667 | 20.5000 | 6.6939 0.0101
6.2667 | 23.5000 | 7.6735 0.0098

Table 3 Frequencies of the peak values

RREEL 22 & DRI 0.8Hz, 12, oMLK % Rirpm), BEHEE ZH) L 35 & & f =RZ/60[Hz]Ic
BT 3, hoJERED &0 TEHRH B2 % 3 ISR RS R E T 3 830 3,

6. JEBE DM D 7222 B

f =RZ/60[Hz] X v, BEHEEIIEEREIC X > TELT %, X8 D Wavelet 7 725, 0.73Hz 7*5 0.87Hz @
TR R ZLT 5 2 L5,

o

1:3Hz
N
é Rotation (7times), a part of large table
§ i Brade pass|Time(second) |Frequency[Hz]
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=2 07882 21 22[s] 0.95[Hz]

o::zahz 21 28[s] 0.75[Hz]
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Fig.8 Fine fluctuation nearby 0.8Hz Table 4 Fine fluctuation from video
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Fig.9 Force fluctuation and side vibration
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L = pUT = 4mpU?sin (a — §) (1)
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Fig.10 Lifting vector and modification
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Fig.11 Wind turbine in balance

DL E 26 D X 13100 + 50 * sin(wt + 6) m
L7t 5,
EZEcidFRr X0 diEeESKRE, ERETOMED FHIKIZ WL 225 22, 2 2 TRROFEIRXEM S,
& thc“d)}ﬂf@gvzm
1 X Zg ) T O JOE D T HIEV 6.1
K X 2 VTS U 72 B85 o (v)
LL7eEic, RoFRR

VZG(V)/VZhl = (ZG(V)/Zhl)a(V) (2)
PIEA7 L. HEHE TIX. a(V) =015TH 3,
HEHc. HiE 10m OB JEEA 7[m/s]D & % (X,
Hi | 100+50%sin(wt+ 6 ) m T JAE 1T
7 % ((100 + 50 = sin(wt + 6))/10)70.15 [m/s] (3)
AN
EREE % 1.23[kg/m3], ANIBRECd =12, £33 LE#E V[m/s]D & &, PJAME[N/n]ix

P= (V"2,/2) xX1.23x1.2 [N/nf] (4)

iy, BERoOmED 10[m]o & &, #iE 10m T 7[m/s] DAL & Fic, BEICHY 17 TH 2 I kic s
23 171

. 0.15\ 2
((7 . ((100 +50 *1%m(wt + 9))) ) )

2

pP=

*1.23%1.2 %10 [N] (5)
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b, TOIFEHED 2 Feitbfl3 5,

CZONCE-oTHIER I INZMELZEZ 5 &35 /71F, MipiizhE e 7L — FoRERmOLAE T 2 EME L
72 ZOREERE—AY FTHY,

P % (100 + 50 * sin(wt + 8)) = k * (100 + 50 * sin(wt + 6))*1.3 [Nm] (6)

73 (k=181.24), Z Z Tl
(100 + 50 * sin(wt + 6))"1.3 (7)

DEFITHER L TEZ B,

TL—FOhTAIZ22/3 D ThEEE—X Y F M IZ,

w=2x +08/3 LEBEWRLEIC,

f(t) = (100 + 50 * sin(wt))*® + (100 + 50 * sin(wt + 27/3))* + (100 + 50 = sin(wt + 4m/3))*3 (8)

&L,

M=k f(t) = 181.24 % f(t) [Nm] (9

b, v 7u—1 VIERH

1+x0)*=1+ %x + a(o;_l)xz + a(a_l,;‘(“_z)ﬁ + - (10)

o TR 2, (Sin TORREZRT D, cos THIAFkL 2 2,)
BETOELEIE (0.8Hz DRHL)
(100 + 50 * sin(wt))™3 = (100%3)(1 + (1/2) * sin(wt))*3 (11)
CER L BRI (1/2)sin(w o) ZRAT L,
(100 + 50 * sin(wt))™* = 398.11 * {1 + 0.65 sin(wt) + 0.05sin?(wt) — 0.006sin*(wt) + -} (12)
L7b, ROBBRICEEL CGGHET 3,

sin(x) + sin(x + 2m/3) + sin(x + 4m/3) = 0 (13)
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2m 4 3
sin?(x) + sin? (x + ?) + sin? (x + ?> =5 (14)

sin3(x) = (3sin (x) — sin (3x))/4 (15)

DT, sinD3IFOMD S B, sinx) DT 0 &7 b . sin(3x) DI

sin(3x) + sin (3 (x + 2?”)) + sin (3 (x + 4{)) = 3sin(3x) (16)
EBhn
sin®(x) + sin® (x + 2{) + sin3 (x + 4?”) = —(3/4)sin(3x) (17)
Lo,
f(t) ~ 1223.43 + 1.70sin (3wt) (18)
&b,

3D 7L — F23, sin(wt), sinlwt+2x/3). sin(wt+d x /3)IHE - THEEE L TWw 31T,
B0 2 AT — X v M

M =k * f(t) = 221734.19 + 307.78sin (3wt) (19)

E Y, 7L — FoRLERED. 0.26666Hz 72 61, BEichr» 5 E— A v Mt 0.8Hz O FEFEECTE{LT 3,
7L — Fol§ERE D 1/3 oA CHizE— A v F 3235 2 L2505,

(2) TR GA (0.27Hz, 0.53Hz DARHL)
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o

Fig.12 Wind turbine imbalance
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K& Z5ER oy OfifE 23, 10*¥1.003=10.03 i 72 & THIE, DR, ROALDE TR T 5 7711,

i ) 2
((7 . ((100 +50 *1%1n(wt + 0))>° 15) )

P= >
*1.23% 1.2 %10 % 1.003 [N] (20)
i D A
P % (100 + 50 = sin(wt + 8)) = k = ((100 + 50 * sin(wt + 6))3 + 0.003 * (100 + 50 = sin(wt + 0))13) (21)

%%, 0=0DbDBRKEVE LT,

g(t) = () +0.003 % (100 + 50 * sin(wt))3  (22)
%z %, ((8) X&flis7z.)

0.003 * (100 + 50 * sin(wt))™? = 0.003 * 398.11{1 + 0.65 sin(wt) + 0.05sin?(wt) — 0.006sin(wt) +---}  (23)
LY, WREROHZAGMTRIL CGHRES L,

M =k g(t) = 221955.93 + 139.77sin (wt) — 5.28 cos(2wt) + 308.08sin (3wt) + -  (24)

5, i, BEREEE o, 0.27THz, 0.53Hz 3T 2Rlcd 5,

(3) 0.8Hz. 1.6Hz. 2.4Hz. ---2HF 3 2R
ROmEICHERT 5,

i 5 (sinx)™E. EEL & sin (mx). cos (mx) (m=1~n) O—RXATEKHTE 2, (Cos b [FIfF)

n=1DHAEIF, (sinx)! =sin(1x) TIEL W,
n=k OFFICHKZ T2 LIRET 5 &,

(sinx)k*! = f (x) * sinx (25)

TR sinx 1352w L.

sin(mx) * sinx = —(cos(mx + x) — cos (mx — x))/2 (26)
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cos (mx) * sinx = (sin(x + mx) + sin (x — mx))/2 (27)
b, (25) AL, EE L sin (mx). cos (mx) (m=1~k+1) O—RXATRIHTXE %,

X o T, (sinx)" = () IXTRDETHEIT 3,

fonx) =c, + Z a,sin (mx) + Z b, cos (mx)
m=1 m=1

(28)

(sinx)™ + (sin (x + 2—n>)" + (sin (x + 4_7T))n
3 3

(29)

#EZ5I1E. 1 XX oM

sin (mx) + sin (m(x + 2;)) + sin (m (x + 4{))

(30)

KOWTH~NIT X W &tz b,

m=3k, m=3k+1, m=3k+2 (k=0,1,2,-+-)
DFEICHTTEZ %,

m=3k D& T,

sin (3kx) + sin (3kx + 67;—1() + sin (Skx + %) = 3 = sin (3kx) (31)

ok + 21

12wk + 4w
3 ):0

> + sin ((3k + Dx + 3

sin((3k + 1) x) + sin ((3k + 1x +

(32)
705 (m=3k+2 DEEDFEE), L oT.

20O + fo(x + 21/3) + f,,(x + 41/3) (33)
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Fig.13 Image of Wind turbine noise
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10. 3. 2 [EHEEBR
MNEZ B 0.5mDERE & 5, KL 4*3.14%0.5%0.5=3.14 nd
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L7y debgicid, M vi= ade, BENEEEEIPIEE v0=0 2D T,
d1=(1/2) a (dt)"2+v0*dt
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BED > 72 D T, mV\]@’f\EﬁU:?ﬁ WP tixbd,

LY BHZT. BNOXEKOREIIFRL LIET 5, (BLTEIETS)
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L oT, de PR DIRRER,
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dl=(1/2) a (dt)"2

P, = Py * L/(L — dl)
L, =(L—dl)

EiR 5,
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WCHD B IETIE1IPy + A— Py, 20033 ds DR 23,
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AR ENDIESIP; 12, Py*xds+ (L—dl—dl, —dly,) =Py*ds+*LX V.
Py = Py * L/(L —dl —dl, —dl,)
Ly = (L —dl —dl, —dl,)

Kix, AUEIZPy + A, PEEP; =Py *L/(L—dl—dl, —dl) & LTEZX %,
FITH D BIENEIPy+ A— Py TIUDE ds DI T,
IEEa; & LT, (Pp+A—P3)*ds=M=*ay

W 1T v3

_(P0+A—P3)*ds
Bl M

as

1
dl; = v3+dt + (E) as * dt?
v =v3+azxdt
E0BE) L 72 0 CHREREN ORI, ds+ (L—dl—dl; —dl, —dly)IcEDb S,
REENDIETIPIE, Pyxds*(L—dl—dly —dl, —dl;) =Pyxds*L& V.

P4_=P0*L/(L_dl_dl1_dl2_dl3)
L4= (L_dl_dll_dlz_dl3)
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Kz, AMEIPy + A, WEIZP, =Py« L/(L—dl—dl, —dl, —dl)) LTEZ 5,
BHICHBENERP, + A— P ZODE ds DE RIS IC R B,
I Ea, b LT, (Pp+A—P)*ds=M=xa,

WX v4

B M

Ay

1
dl, = v4«dt + (§>0{4 * dt?

v5 =vd + a, *dt
LUF, [Alkk,
LR 5,

dt=0.00125 #. L=0.5m. M=p*ds=0.0015kg. A=1, & LT F@oa&E% i,

devk =JEI1/2 &2 TENEOIEND ERT 225, Z20%kid, SOSES., INEIRP, — AL 72D T,
ABENOESIIIR 2R T 5, C OZRIZ. E/2 o772 TS 2, 2 0%, SNEIZPy+ AL 72D, £/,
JEAEEREIC A B,

A DEMEIE DL T T 2R COMBENDOET T RDOEKRD X 51k B,

R 0.5 1 2 10 20 50 100 200
/2 1 0.5 0.25 0.05 0.025 0.01 0.005]  0.0025
REUE 102400.9991| 102400.9742| 102400.861| 102400.467| 102400.369| 102400.303| 102400.132| 102400.033
EIES ARE bl SHERE SRR NRE HH SEZE AN-Wh EE hEREE HEREE BERERE I FRY  RTH
0 102401 8.0384785 0.5000000000  0.00003925 102400 8.0384 1 7.85E-05 0 0.05233333 6.5417E-05 4.08854E-08 0 0.00125
1 102401 8.0384785 0.4999999591 3.925E-05 102400.0084 8.03840066 0.99162667 7.7843E-05 6.5417E-05 0.05189513 0.00013029 1.22314E-07 0.00125 0.0025
| 2 102401 8.0384785 0.4999998368 3.925E-05 102400.0334 8.03840262 0.96657677 7.5876E-05 0.00013029 0.05058418 0.00019352 2.02376E-07 0.0025 0.00375
3 102401 8.0384785 0.4999996344 3.925E-05 102400.0749 8.03840588 0.92513015 7.2623E-05 0.00019352 0.04841514 0.00025403 2.79719E-07  0.00375 0.005
| 4 102401 8.0384785 0.4999993547  3.92499E-05 102400.1322 8.03841037 0.86784356 6.8126E-05 0.00025403 0.04541715 0.00031081 3.53026E-07 0.005 0.00625
5 102401 8.0384785 0.4999990017  3.92499E-05 102400.2045 8.03841605 0.79554369  6.245E-05 0.00031081 0.04163345 0.00036285 4.21034E-07  0.00625 0.0075
6 102401 8.0384785 0.4999985806 3.92499E-05 102400.2907 8.03842282 0.70931554 5.5681E-05 0.00036285 0.03712085 0.00040925 2.90007E-08 0.0075  0.00875
7 102401 8.0384785 0.4999985516  3.92499E-05 102400.2966 8.03842328 0.70337617 5.5215E-05 0.00040925 0.03681002 0.00045526 2.87578E-08 0.00875 0.01
8 102401 8.0384785 0.4999985229  3.92499E-05 102400.3025 8.03842375 0.69748653 5.4753E-05 0.00045526 0.0365018 0.00050089  2.8517E-08 0.01 0.01125

SIEZEFOIRIEA 1 X2 A DL & (T,

200Hz 72 &, KN DESIIZ 0.033 2% 2 A AHE 2 7215 CIUEBEFEICA S,
100Hz 72 & . RN DFES 1 0.132 X2 A7 L1 2 721 CITERICA 3,
10Hz 72 & . RINDES1E 0.467 ~X R A1 V1 2 721 CITEERICA 3,
1Hz 72 & . HRINDEST1E 0.974 X2 A7 V1 2 7- 1% CIREBIEIC A 5,

0.5Hz 72 & . HRINDEST1E 0.999 »% 2 7 VB 2 7- 1% CIREBIZEIC A 3,

AR WIE &, (RNDJENZE R K ZX L b,
200Hz LA B2 513, AN DES TR E A EZL L7 \v2s, 10Hz AN Cld. 227 ) DJEFEAIR X 3,
I, HEEETIE RS, EEHZFDOD DT,
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ZDEANZEHE. RN TORILDEMR L FEDVHPREZ . BAENL WITITHEHIE 2,

T ZCOREIZ, WEAEEKIGE WA TR W LA TE v,

JFE OBk O & BE 1L o JE

renE AME E8W B W MEEET
DeE &0 { PHuMS0 20X« +

w:
We: Wi mean W1 62144563 SIE)
e 275 DN 1B FIE]| -

—_——

o B oaws (-0 A NN NN AT i ® o B o LoC.oaaddew s

THEEE D, 2.6 HEDHE JEHLE D 2.2 B 0B

S =
ar (wvesse
i o s " Fe————
!'. [ v“‘_
" \J
El Fri
 Snsan _FCES] AT O0C.ODEAS e WSS T L RER £ 2L0C-BASHe a2 “AQE Lt

FPLAT(0~5k Hz) ; f#&%K 0.12[Pa](12Hz) JA L% (0~5000Hz); A&/ 0.14[Pal(0.8Hz)

l- s ..._..- -..-..l;- FaRsaRRR==h AHE -

0.14Pa 0.T8Pa

@ 012Pa @

= 5 0. 14Pa

i &

v i

C a

2 o

2 g

2 ]

b [Fa]

. bt o
5000H2 OHz

Ohz " Freguency[Hz]

] ECO@ -@Bo@Es =S s . . ] - e - W W

Frequency[Hz] 5000Hz
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T358E 0 ~25Hz, & AEE 0.1[Pa] (12.5Hz) JEEE (RE) 0~24Hz, A& 0.42[Pa] (1Hz)

@ pasrrRo

PR
tee st A eme T x

LT — EIE| o om0 alx|

I |
sl uuLLMMu it is widiidns o m.l A _M\M\M«rl(-a'r‘»"hwn!\'mm.w"'.mﬂ'm,.\w.w.w\‘.A-MW_Aw.‘, et e
o W oaw i PHECTBAD N e WA N ADE gt i W oo RN BN N - R N ATE L

I AV F — Do

[ER#E | 0 ~20Hz |20~200Hz |200~24 k Hz |0~24 k Hz |Ef1

XiBEs | 1.76E-07| 8.08E-08 1.80E-05| 1.80E-05|W/m2
fett @ 8.23E-06| 3.91E-07 2.12E-07| 8.83E-06|W/m?2
JFET % 4.80E-05| 4.01E-04 5.34E-04| 9.84E-04|W/m?2
B E55E, | 8.19E-04| 2.40E-05 3.82E-07| 8.43E-04|W/m?2
B E@E | 1.49E-03| 2.30E-05 6.94E-08| 1.52E-03|W/m?2

THTOHFIZ, 125Hz TOHEENR 0.1 XZAAALTH 50, WEERET 2D1F, TALF—00bATH, I
LB b RTh 20~24kHz DEDTH 2 L T X 5. BIEDEBHIL D T, A& RIS ke
TERVDOT, KNOENZKESELEE D TT R0,

JAEHE T, THAALF—D0M % B, 0~20Hz O BERIICTR . oA iE2 ko 3,
SEJEURFIC 12, f=RZ/60Hz DI X 2 HHEZBNTIT G T AR & R E C %,

f=05Hz, f=1Hz T3, TOZELH LAENTOGFELEHOKE X IZFRREICR DS,
WL LT, TEECRANTOEEX y T —v avIiIRE AV, AESECIIEX22E21bN5,
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10. 3. 3 EHRIJ|IZLIBRHFES

RIEFHEOLFIIRD DB 5,
KREBE O NE~DEE R, <V T7F - TAT xR - _L A THLOHREDLD
RS

“Z DR, B E MG SR OD o7z, ZNETORZTIRIROT 2 2 A TE R o EE o7, b o
EHBlk, FETUDBBELZREZ LGHRE1 1db oz b, ZLT1 2REDHKETTL Koz,
1 2%H QBT 2 Y LUTC, Wl IEECGI L AR IRV hNI BRI A X207, ILIEETEIEZLN
2 LA, DRI E S O B R IR R o0 5 7z,

ZLTODREMFIEN SR BEEL T/, DIHORETH 2 0T E THHE <, IEF R OEDEXIZ0 - 5%
SRMGTZ, & T ADMRERE ICRIE L 2 BE L, D2 - 39 0icdk s,

MR OIEFM 20 2 BE O LEOTE [FEOSME], 2 A& b OBINE ICRER D o7, FED NFEE
BIERTIZ R, GO NTEEPERKE o7z, OEARFEICEEL T3 LB3bh s,

BEEOUETFH %2 T 7-EBE&0 0 EOEE, A0EENRKROEE, PELTw3 ((FRIFFRL)

ORI EFEEOIE IR, DEZF IR 22 Tidhy, METHR 3, MEDEETRZ 3, MIEAHRNS
M OBEIARIZHE NS D720, ZNDEET 2, BROBEN LA EAEL b L, BIRIFEALCLE 5, KR
HHEICRELZEHE T, MEOHRICILRT AR F 572D TIdARL, BERRELZER, BALCTLE > D
7o ol ZITERERIZ E TH/NE LT, ICIEEE - TLE S, 22D, ZOoRZy 7OEA, 113D 0%
DD 57 D72, %575 &b 5 MIEBTRNLZ V2D, FEDEZ 5 DI1T7,

COMERZa T =T v T I RFURREICMA 720 2 =513 #F 2 T35, HHETHER
Ewd, Z22ICHBFTORVGHMDOIEEL W ERZ, TUBMEEEEOREVLTEE TW3 & ik, mylidE
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https://www.chosyu-journal.jp/shakai/24205

Wb X bk ot BERSEDS TEMICI LRV cE b Iz, GEAZOIITRITL X9
LLTRRZ oD,

199 94, ZORADETORHICOVWTIFET 22 L ich o7z, 30 6 NDOFZERliH D 7N — 7 % HAK
I GDHRIMAEE. BEIRIA. EHBHER R ESE 2 H 5 AN, FEHEEAZ AL T3 NIZBRIb L, o721 4 0 A0
PR RIC R 5720 2D 140 AB4EM, vy v T2 P CERESCREBZEINETZ L. 70 ALUE
(50%LLE) PREXRERIEL, 1 0FEDORFET, 7 0 ALLEAIMRZFAEL 72,

b5 —OEERT LI FERAERBL TV L WI T E o, REXRICHDP > THBIRET, T oic&is
SO IO EWFHRFERMND % D72, MKDIEE S0, “

LR RT3,

JHEE DI X RN OENZEEL, MZEETOBFE LY DI RETVWEEZLNE, HEIZZ ORERREREIC S
%o FRBAMENZE, KNDOENECKE GEEET 200 TH 5,

23 2 NICRDMT D 7 D> o T B 1R

JREL T DFEE S 2 VBRI e AL A 2 A L 7522 5 72,

* 72— TENTICH) D@ E 72 o C, IERERJEREC (f=RZ/60Hz) & & ZHETE d o7,

ZEich s,

EMERED (X7 L
EIE & OB CE 212, REEAEMEI N Tv» 354813, KMMEOEED /NE 20, RYIME YA
L. MAEBAFNLOHL b, ZoRicizmER FF4 5,

MiEIEH (RVMEINIMET RN T, BEOQESES CESCBET IS
ERPERMNLTAET, COMRILGEDNET 22T, 8k (Sl HE. O
LR T 2 F I8 IR LB ICEYET . L

CEIET 2L RO ME (Z v 2 EAZEINGEEM EE S0, CEEE
LTEEBMER ICHE-ThSENEREEMEESESNET. L

COMEZFEAERRL TS MAOCES CEONGE TEYVHENAMEEST
REVETHL EELOEDIENTAIETOESN ERLET ., «

-, B CMBSEOR AN EEEFET2ERO—DT, MEHSLLeHEE, MEROEAER
THMEEEN IS AT NS CEIB EHAEET , WL MBS AL & MECRED S
FUMEH LRLET, ChEMEOERESOET, SR CIEAL MEh SR A RLT HOEMEH
FE<FIUPNZEN T T RD R D5 <7 T H M B OE A NI S S M EH LR 7245
T, o

SMEIEASHEGYOBEFEIRICZLL TOROERETLEOHETT, L, FnFxi35-
THEEEIRE EDLEITL, g LlEELGE anchhh e S HERS |FRILET ., -
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http://www.kitayaku.or.jp/center/disp.cgi?key=kitacenter&url=yomoyama/yomoyama0001.html&color=red&title=%8D%82%8C%8C%88%B3%8F%C7%82%CC%82%CD%82%C8%82%B5

EMEFWEL THLEROMEOE (S BENNUET, TLHE, TORETIETNHEL .
ZoCMECMBEISRIIVET, o, MEEE (T ENDDSIoOMEREEB Fohac i /ED
W, FORERSSICFIRRIECI-T. BRE AR ESNET, |

ENAREE (L (C LS MEOHIEOIRENE DI MAROHNIIECY, TR EIEE (OFB2 TLE
LET., MARAERCERCESTEATHOOT, TOMRYVEISEER (T TIEES
AOBRIMAER TR TLENET ., L

RIS BIECL-> TS RENAARIVIRI DN TEZTHEL LD, ©

D BIRE L MEOE B> TR AN SR NBLEE LT, H373Y, B k< -I IR BT S
i LET, -

2)BED ¢ BOMENEIII-THEA, MM RIVET. S BRE L TR 0SSN
(FRHEEN'S [ FRCINET,

BILEF © DLEOFREES TS TIRBRY BIREL TR ROAEES [FRILET . B
i Aol MEN M THRELLLAEEEGYEH (Chh ha KB (TGVET, -

LB O
MAREES 755 & 5 TF .
BRI, e, L. AR E 2 ATREHA £ U £

O AEWDOERNCEH Z T W27 \WizD T3,

“REIARD X 5 72, KERIMEBEL, mri % CT & & CaHinfggcd, 72, RAEOMEOMFHERE (za—)
27 WiEATHT, B bOTHNIE, 27 VFHiicE £, —FH. FIREED R IL 27 b W C. FHIR
Wolitez OO AR Y £3, 72, BHIMER, —FHREZZFPTEBET, HEOL A,
i © o Rl I INEE T, 7

tpzZ Tl

RS ORHE L BIROIMEEOE X IconTid, 56 b FEMICEHIITX 2 0T, RN ERBERDIE
Wiz s %,
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WERE DR OILRICIIA~— U r v FHHEZXE T,

BEEAR SR E 2h M R E RT RE

fe i Q ABMEE=FUVIRLUR
& BERBETmEG ),
FATN \\’ NE (mmHg)
EElkas ¥
— - ’ 1en
P PO e ), Thies
: 306AGBZIO0CO8000 ,‘4’

al R ’,‘J

CERTIFIED Megizinisch zertfiziert l - o
o N iEH ° JLERHA = 75 H
BZA EBRMNES DERHE 2R AL IS

ZORAEL . IR2 ADUT L ICHEEEEE %2 B\ T 6 FRE 0@ EHlE 2 & % 7t o 72555 % Wavelet f@fT 3 1013 BE
HIZOWT DD —OB G LN FE T,

KEIME COREBDOEAL & MEDEICOWTIE, ROBREZSEICLCX VMt FETH 3,
HEMREIC BT 26O & R - BRI o WT
WA WA LM (20 1)

w0 s EEELER o ¥ o &)
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https://www.engineering-eye.com/rpt/column/2019/1025_structural.html
https://www.engineering-eye.com/rpt/column/2022/1130_impact-safety.html
https://www.jstage.jst.go.jp/article/materia1962/4/3/4_3_130/_pdf/-char/ja

10. 3. 4 BEXvET—LaviEER
R ELE DJER AT B s JRED S OBIKE K F BRI CTH Y | =RZ/60=1H z O N EB L 7=+
AR TWAZ RS0 £,

1] DADISP/PRO 6.7 - [C\Users\y-uya\Documents\DADISP]:Example6:NZ3vsTy4

JPUR REE ERMV RFER) EER YWD F-H0) MUFOW) ALFH)

e SR 7 BHERO0 AER %+ +Qaa 0w IMT|(x
wis:|

W1s: spectrumiw 14);overplot{wé) g ﬂ

i f

IF BAALTFED, XRFSTH-R E0-F TERT.

2023-11-30 11:55:11
16°C

¥ i l‘= Q& ‘:'.LDC.’-ﬁT_I:*t%N ”ﬂ‘_’?!’_ﬂ s A0 znzz/:w‘g;!
7 70X, 1Hz ORS BB L7 EE2F > TWAD T, 77 7 DEARNRIEZRE L £, Moot A
W77 7 7\ i e & 52 57217 CT9,

1] DADISP/PRO 6.7 - [C\Usersy-uya\Documents\DADISPY Example6:TydSWit

#

= a X
JPUR REE ERMV RFER) EER YWD F-H0) MUFOW) ALFH)
e SR 7 BHERO0 AER %+ +Qaa 0w IMT|(x
wa| “|
W2 (W1-mean(W1))8.621445E-3 =IF3|
08 - |
0.6
04 n
02
0
0.2 “‘
0.4
-0 -
08 .
0 5 10 15 20 25 30 35 40 45 50 55 60
K f

2023-07-26 6:54:01

®:v am Q=% LBl e WS AA D e @
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QEE@I%T®E@£¢@777&H&ﬁXA7h»i&@&77f¢

s D f#l pesiag

T Bes aron W HEm 7 73 Srueaw i
Codabi{FemaD cEF o e s Q&AMME ZHT x FTed S2i DR L0 « e e 88
w:

W i i wisbeg LU o] W soect mind) sebcogi00) olx)
| El

sk OC.BAQHEHewWaH e AR LS e B R imann i o sk OCBACEe WS e

OPERE OET, AR 2RI ISR L £,

; : | ALAAAAAALAALL yYVyyyvuy
WAWARIEEDOEN, Fl 340m TREE O A E Tl & LET, AMOHENE 50 c m, & 100 c m, JE&
20cmé& LT, HIXFmkes LET,

TN 340mTI0H, KOFMNS, ~A 7 O DIROLEMAE TIL, 0.5/340 F T, ~A 7 BELEEFH
T A [EEH 1 FRIZ 48000 [B]77 & 4101, 0.5/340 # Tlx. 48000%0.5/340="70.6="70 [A] T,

]
gy it ol
Sk PO AR « > e e ARG owmE FET
w
\ s x|
e ]

(] W o WW

AL, FHL7ZBEFOT =2 T, Zhnb 70 EozR0 L ET,
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BIED, 70 H e L7l 7 F 71X,

[&8] DADISP/PRO 6.7 - [CAlisersly-uya\Docum ent\DADISPTExam pleBOkwNZMAYg

Tr NP BEE BTV RSA) BER Y-MD F-50 2MUEW NAH)
DoW el EHWAO AR ¢+ ++QAAAG WS IOT x

Wid:

Wi extract{ul 100 T0°270°1)

0.0052

00054

0.0085

nnnnn

00063 0.0064

Y FR-Fir o0 RPEIW-LILE

o

L7 BUEE.

{

2O C.BDdAQdEeWwSH e

AR TE 8

1.324106| | 1.324106] | 1.306864| | 1.289621

1.324106| | 1.324106| | 1.306864| | 1.289621

1.324106| | 1.324106| | 1.306864| | 1.289621

1.324106| | 1.324106| | 1.306864] | 1.289621

1.324106| | 1.324106| | 1.306864| | 1.289621

1.324106| | 1.324106] | 1.306864| | 1.289621

1.324106| | 1.315485| | 1.306864| | 1.289621

1.324106| | 1.315485| | 1.306864| | 1.280999

1.324106| | 1.315485| | 1.306864| | 1.280999

1.324106| | 1.315485| | 1.298242| | 1.280999

1.324106| | 1.315485| | 1.298242

1.324106] | 1.315485| | 1.298242

1.324106| | 1.315485| | 1.298242

1.324106| | 1.315485| | 1.298242

1.324106| | 1.315485| | 1.298242 O O O o
1.324106| | 1.315485| | 1.298242| |&=t

1.324106| | 1.315485| | 1.298242| | 91.74771

1.324106| | 1.315485| | 1.298242 ‘

1.324106| | 1.315485| | 1.298242| |15 ﬁ ﬁ O O
1.324106| | 1.315485| | 1.289621| | 1.310682

AFF  91Pa, ) 1 1.3Pa T9, ZOFFL, KRB LOSINDIREETT,
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HEHAH A,

(@] DADiSP/PRO 6.7 - - B8 x
Tr{MP) WSE BTV BEA) SRR Y- F-50 MUEIW ALTH)
DEE SA T EH#H SO r@HE +++8QQQemsIMT x|
W14 -
[=]E3
074 B

] W

4794 . . . . . . . . . . . . . .
0.08%8 0.0887 00898 00898 0.08 00801 0.0802 0.0803 0.0004 0.0805 0.0008 0.0807 0.0908 0.0000 0001

| | ﬁ

o
e W oo T ALO0CLBASTGXRE - AT o008
LoD LD L, SloRbNTIET DIRRBIZAR D £ 7

Lo 77 7 OMEE, -0.77Pa FEE T, HEIICEIES LN TV DIREETT,

BHEZOBHAIE. 50 c mDOBERNERE SN DRFEN 0.5 B, WiESEONARMN 05 THLZ ENBNRD T
TNBENY £7,

7 - Calsersiy
IR BMEE BRV WA EER MDD F-H0 2Fom)  ALTH)
ii+esesest x

[ 25856, 1] X - 8.538646 Seconds Y = -.141539 No Units

1
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F3- 7517 BT
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WERRSE ) S A IANCZAE T 2 D TY,
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THEDGEIL, K 340m DEF A 50 ¢ mZ i 9 2 DI HLHE 2R X, 0.001 #T9, 0.002 FH D

ZILRLTHNE, ROV T 712700 £9,
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&5t —0.01919Pa, ‘P : —0.00027Pa T,

-0.00446 -0.00446| | -0.00446 0.00416

-0.00446 -0.00446| | -0.00446 0.00416

-0.00446 -0.00446 0.00416 0.00416

-0.00446 -0.00446 0.00416 0.00416

-0.00446 -0.00446 0.00416 0.00416

-0.00446 0.00416 0.00416 0.00416

-0.00446 0.00416| | -0.00446 0.00416

-0.00446 0.00416| | -0.00446 0.00416

-0.00446 0.00416 0.00416 0.00416
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