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Detailed structure of the randomizing process in a two-dimensional wake

Hiroshi Sato, Hironosuke Saito and Hiroshi Nakamura

Institute of Flow Research

ABSTRACT

An experiment was made in the wake behind a strip of screen in the uniform flow. The wake was excited by various
kinds of sound introduced from a loudspeaker. One purpose is to compare the turbulent wakes created by various
sounds. The close similarity was found. Another accomplishment is the quantative expression of randomness of
randomizing wakes. The random componennts in the randomizing process were also clarified.

Key Words : 2D wake randomizing process

0. LR
—BRmOPIZHNICEEICEI N EHEO B R

BN EORRICELEEL LT, BLIiBIKE R T
POBRBIZOWTHLLERLELE, £OFIZ
SODHEERAFEERELE L,

0 &t ELTANLEZABND B RHEIC

LT, EDXIICEHE T 5200 E2H 60T
e TLTHEER - ELIEO @R L MESE
B SNZT 5,

O BFE»60TheE LTOEHEOESW— —EL

HEOERW RBEZHRT,

O HLHALOBHEEZH O TS odIz, f#i
HARRFEE T NV CEBRERET BEET 5,

1. FOfML AR
ERIIAESHmP25cmx 25 cm., X
N5 0 cmiFEOMELEFETIThhE L, %K
ZEADEMN 4 cmDOPFT, A vyraidd 0TY,
A#EIX4m,/ s OD—ETT,

BDIELE
#Ho |
#1 |[E>o /44X
#2 |270Hz Brfse
#3 |270Hz AM 43Hz 30%6
#4 |270Hz AM 43Hz 90%
#5 |247Hz+293Hz
#6 |270Hz EfRE

‘,:'!? h‘l i
JLE LI R LT

FoNFHONLHEBD TREOSEZERIZRL
F9, A Do FEXLAEITH, EBR
A RERELELTVWET, BlZXKEVLO
77 BT E—F—0FTYT, BELL
TWADEFZENEDORy I TS50 KA X%E
ATHWET, TE2REZORE CIIBERAILKIC
RERVOPSHNERAN, FRITHEICLRE
THZ EFHERNTLE D,

T
L} ,;3‘;.\; :é!\: i

L

AR,

IR

i : o4 F ¥ £L8s 1
BN ARF ST Al Ry
.:‘ i ; -’4 rl W ; ‘f;'“

. ‘S" X
il (i
1V x =100mm Y=0

300 ms

200'ms
x =400mm Y=0

100 ms

FHIX i8]

FIREF# 2L W FaE-RROEELDHO
BETYT, x=100mm®OiFixsh & IEMT IEX
WTC, I RBRFTY, T~ Tx=400
mm TIZIEIEEERERIC R > TWET, T
AR brOBENS LY ET, BLHEL
BIO2Oo0DOXOMTRETNHNSIDOTY, 20T

This document is provided by JAXA.



54 FHMIZET LB SRR B E L JAXA-SP-06-013

EERMOFTOR AL RBERLET, 2h  AKLET,
ERDE. ALMOESVNIREN OB CER

WD = & MHm0 £t o. JEBLE & HoFE
N BB OB FHH o~ & OB+ 5
Foealll ¢ PR EDICEEEER L ET, ThE %l
10 R\ o FEL TEHEOREARTY, ThbbL, o LkETo
% / W% 270tz 1v WA EEEF S LT, Zha@sicndiL,
o O ¥ 210Hz 2v TR BRI & O EABEL % R, %o

sk / ﬁx%_w OHBEEOEYEEEE L LE+, “ims

“‘“‘:=>\C BTy ACETHEEY, 2 0WEREs

4-7 ' CHBARSIEL L WIE LD, SREERY
.

2} NIE, 0ERBETT, TRRELELBRTED
0 00 5 200 300 mm 400 e, SUBE m s
SRk LRl K R LU
2R R HEL
EOBRHCMSEBACERLE L, 52 @ @ @ @
IEE270HzHEF (#6) T, H5 x bif . ‘ ;
Y BB RMOEEEBOBES 2 Himic 7 daliiiy ifLQWHJgJ“ﬁJW”
ny FLELOTYE, S0MaR iz, x I AL
=100mmbH7=0 TTHECRDY TR, 2 e
NEY FHRCIIEE R > TOET. = OBFHNEL a7 DR OHARFRERAELTS
MILOETT 28T, oSHETLZ0HED BAK  HEREOEE
EHIIZIZED Y FHA, BB E > T e S = R RLET,

FRBENED LS CHNT R R

Mhe  BSEOLSIEESNET, HIH. YRR
L e L-AcCHBRE T, MEAOMES R
DD, MFENRKIZRE X512, LT

dadlidl , g Lllal L nERSLET, TALESAEREL VS 5e
' ; TP TN REKFEER R TORIE, B OHBHERIZ1 LY.
0 200Ims 300ms L R HETHNTIEE AP 21
ME  x =400mm Y = Omm TF, 15 SR E LB b 0% B &
' Ly by g ERLTLRWTLE S, TR THESEND T
DU Mo BREAB LR S LI £,

1 » BFE BLEUR

270 Hz 1V x =400mm Y = Omm

#3H BB O,
FIMERADLMELE6LBIZ, x=400

mm&)?" D CTIRIERELELRICR>TWA D L R AR LT3 BEURR

SNV ET, BEL27T0HzOETHELR
5L\§A<‘:HL£9 CRXEST, thoR UL H 7% FHS5M BIFEOER
HETHLIDOZEPMBEATHWET, F-x 3 FOMITH2EVWITFT, 32D x THES

NFX =AY M b % 2 F I3 ERIZF U & NEBRFEOSH 2R L TWET, ARE-> T
IRWIZIR>THWET, 2O &3, +0I0%iE DOBRIZD ETH, 20k 5 2L LORIB
LEERIXENBRUEEE WS, L LAEMC THRIFENI- X0 LAVELRKEH 2O HH

This document is provided by JAXA.



MR EER O LI PR (BB 37 [ - 55 38 HD) 55

NEXA, LELZOZLEIFkbo e LHA
ROVENRDHY £,

#£2 1V
1.0 go 89%
B R e , o ®
e ° °
E [ ]
0.5
ox =40 mm
ex = 50 mm
" ex =100 mm
-10 -5 0 ¥ 5 —_— 10
6K FRFEDSH 1
1.0
#2 1V
ﬁ% . © x =200 mm o
(e}
=< 0.5 ~ " a
x = 300 mm n o
m ' =
]
o e o o
0 " ," ® x = 400 mm
-10 -b 0 5 5 — 10

BTH BFEOSH 2
BIREZ L ERELX TORFEOY AT
T, BRFENNELS R >TWAZEERLTOE
’5‘0
EIXMEIBHRFEORNIMOE{LDHEEEZRL

TWET, x=100mmd=9v715400mm
¥ 270Hz v
J —
[ ] N
O e ° O HE
°© "o 9 © o B
[ ]
o
° ¢
0.5 " =
o o)
[ ]
[ ]
0 I
100 200 x 300 mm 400

B8 HLUELHEFEORNFAEL Y=0
FTTHRFENRED LT, BLEEENECHICHEK
TEREZENE-ED LY ET, RITY HANHK
HidoTWwETN, ZHEHE6HER L, ELEL
DREHIZE D EBDbRES,

3. WEEBHOR
HEEEBHOEEL - L RKXBRT 50N EE
T, ZHEAL REHEOHMAEDE LD G,

Lo b EHBIIRAILHKFAET, AZRBETOIZ,
Tomaén, KE, BOBIREOHIOT —
2E0L, —KOBEOHPT - LHIRERO L
TWET,
Bald—ElEBEREZZURY, — B0 b
IFNERFELET, FLT, ZOEBLEDE
REEICHR ER o0 EFAS FREHEAR
BEETFTATHBTCELHEEBRLTAET,

100jms 200§ms 300jms

= 270 Hz x = 400mm Y =0
EoX X =200 mm & X =400 mm

BIOMIIx=200mmé&x=400mmDKE
o<y, EoORTEFEN270HzB’PL
L L TR LTTN, TOx=400mm
TH270HzROOEEITIZEALES, T2
WZELIRIZ 72 > TV Z &0 £9, HEMIZ
HLHENMZ TODOREENS 10 3,

TOEIREROEEBEES L >R T 0y
TFALEEYELE,

fori=1to ma
COEHE K
' RHEIE
pb (@) =pb () + qb * sin ( 6.28+45%i +qc)) ' A H

pb () = qm#sin ( 6.28%270%i )
pb ) =pb () * (1 + qaxsin ( 6.28+45%i))

next i
F10l BAER T 2 7 5 L

BLOKITZEDO—DOTY, ZVRTNEI
L THYETOT, 7o/ 7LF0H0T
HdHY E8A, for & next OFOFE 1171X27 0
HzlnERELET, TORBZET DN agm
L0 BT

2 TR T U0 2 K, REHT, RN
EIREERLERICR>TOVET, q a PERE
<7,
B3TEME E WS 1 ROETY, IRIE & ALH
{Zq b&qgc&WHREAEHPoTHET,

This document is provided by JAXA.



TFHIMZEHF 72 FERERE R IR JAXA-SP-06-013

56
R OE O]
Xmm| 100 | 140 | 200 | 300 | 400
am | 2000 | 1800 | 800 | 200 | 100
[]| o 1 3| 20 | 40
[a]| o 1 5 | 60 | 80
0 1 20 20 80
LI EnGm~OFREOEL

B IKEIRAFMOERE, X210 0mmb»
H5400mmEEboTZRIZ, 450 F¥EEZ ED
IOICEATERTCHEONE R EHEET L &
BHEDNENWI ZEERHATZHLOTY, gmid

T, mAFRARLLBPLTHWET, qa,
qab. qcéWIBREITEEEEA

TEF,

100ms 200ms 300ms
270Hz  X=140mm Y =0
12l BB

BEEEYIZE > THRREHAOBE L IL
ONREL2KEF 1 3KTT, BLHEEN/IIWE
b, HHOEA13MERD L ZOFED
A¥ —APEY R DR ET,

4. ALMEEBHOBA

LML Z RO LD TR L E T,

TE A8 00 3o B 28 Bl b 8 D AR ELME 7R 2R B L
Lo TRIBEREZ T 5, TOEMEBOLZM
DI, EEEBOFINREH N2 @R L £,
FUAZEHORR S RE LV DL LR U Rk
L

wﬂmﬁFVqr

1y

l’

; | =

100ms 200ms 300ms
#6 270 Hz 1V X=400mmY =0
F13X EELE
uf";"”:, 1.
g« i' 3, it '}z s 4 4‘ 11
FERE T TSR E b e
h § fall b & t {,
i
il s Lo
%! RN R
'!;ff ’ i J g i
] B i
I, i
£ TR i, '
gl iy il
e o F AR
(I;’.‘é““_ eF {58 il i?l" lx :“ i
i i i

270Hz 1v X=300mm Y =0 mm 270 Hz BPF

Bl4AK EEIZRHN
270H zIZRFALI-BEHOHMSIEH1 41K
R LET. WAL C. AT,

5 &8

BB 7= 3 >0 BT ER S E LE,
ERAS RSN

O AEroEAINEZFOREIC L - TELEL
BERLLECEYT, fILEMHE (VAX) 26
B EHETT A, BAENRE ORIREIZ L -
T, FIERAZ AMESRET, ZTHITEAH
FILL-oTELNRDZ LD EFBEEVEEA, kK
EoELROBITIIFAEBRBRH Y £ HE A,

O BEMNLOTRE LT, HEHEELELMELTE

WCRBTHZEPHEELE,

O HHboBRTEDOL S RIS nP
BOMPZOWTOERNPELNE Uiz, 0L
EENEZNLRBDNITELESNY XA,

This document is provided by JAXA.





