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Study on coherent structures beneath the free surface in wind-induced open-channel flows
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This study describes an experimental investigation on coherent structures beneath the air-water interface in

wind-induced open-channe] flows by using laser Doppler anemometer (LDA) with a wave-gauge sensor. In this

study, the organized motions are visualized by the hydrogen bubbles method and investigated in detail by the

linear filter technique and the time-frequency analysis using the wavelet transform, by which the wave-induced
linear fluctuations are separated from the whole velocity fluctuations. As the results of experiments, it is shown
that the coherent motions are observed significantly beneath the free surface due to the air-sheared flows. It is
pointed out that the main characteristics of the streaks and coherent motions near the interface in these flows are

similar to those of turbulent boundary layer with non-slip wall.
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R 02y & COMS 7.24
of - 03
] 04
-0.14 25 .
0.0 1.0 2.0 3.0 4.0 00 02 04 06 08 10 12 14
Ax/h

R-15 2 sSfERFRHANC X 2 FlsE iR

TFI2AFR LT, (E-13(), b)) &, BIKE
I (—2 OPEN) IZRITAEE DA -T-
H D T/T, (K-13(), ) #17L7%-. H

B,open
-13(a), (b) iziZ, BEAERFZLO AT HbAE R (rIARAL
FHIRLE (h—2)Us, v, =5) DHERTHFR L. K
-13(a), (b) £V, FEfEOSImES OFER LR
VT =ORESIIDDLT UL, & v, TIZIZER
TAL S A, FEARRERE ORI A R /BT
EOKBBL LTHATE A Z b, $i,
K-13(c), (d) L v, JES 7 —%LED BIKERELTSD
FENTE TR U ARIMERN I BRK B it B
IV HAENZ ERPE,. ZHUTREY T I &
7T, BABHMEREINC E T LB A HADAEN SRR
HEEBE LT - TFTORMEFETREEL TWHZ L
ERBELTNDHEEZBND.

3.3 2 AREIMEEHEIC & ARSI

Wz, A7 — FORKEELTSR 31T 2 EimiT
AR LKk - 28 R R ET A AR S oD B
MEIZ DN THEET 5. [K-14 13 LDA @ 2 AREEHE
1T HBRD LDA OFFBEAHFEARANIRLEZLOTH

T (sec)

B-16 2 AFERERHENC & 2 Sefiefe & FuErEBIREL

%, EHLEAEEOSEHRNCIE, BE)(movable probe)
TIXZEHE 300mW DR ITIERL 2 fROT AT A
F o L—P—FEEHLDA, Dantec #-80%, BEES
(fixed probe) TII/KIHIIW D EELL 2 5oy 7 v
duA A ki (Dantec HEYEENEN
AV, FEEEE L VT 2 SRR T 72, £
72, 2 BO LDA BTHEEZTI LIZE-TELS
AT — F BIFET D ONWERT BT, K« 28R
JBOF 2 (ZBWTHIET LDA 2 LB S
NIRRT R L 2 AR OWEET — & 2 L
LT, EBRT—F ~OFENR 72 G TR ZAT S
X oL

&-15 1 2BE/K 75 (OPEN) (23817 5 BES{4+ARS
1R C B X UG X RpZEfIFERE C© A R 5 Mg
RITTEAZ A/ IZRF LR LT, 2 2T, FEESFREL
DERITLULTDOL S THA.

Ufum

Cu,um (A, 1) = ——,
Ufum (5)
I(tu ru

e, (A= L

u' s, 21
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L, BFS TR LD, up=u(esz 00T

RER L 130U B KB P REE S (x4, 2) (TR Bt

HWEETHY, u, =u(x, +AX,z +AZ,t+7) (L2 IR
TEHBE R Th D, v BN, 101X
LRI BT A M ER ORI THhH D, oF
v, S B zeBHERT CIXEIERTE THH &R
T AR IS & BRSNS IO X W E O AL &)
OHAPFMEE L L THEMNESNh D, RFETI
Az/h=075 CEE L. KFOr  i3FEEEO S
TRAEE LU@/\@EM#F%/?# E-15 &
V, EAMHFERRREITIIEEMETH Y, EEH%R
& R iB%EF'ﬁ?fJé’J Bl NEE AN
bk, —Fh, S ERERMEEII A/ h=1.51F
IWTRANEAA L, JEH bursting B8 & Fmfhio
boil FIRNEEICEHEL TWA Z b5, Zh
1%, BKERELRGRE OMBRER 2~ b DO ThH
5. B-16 (23K EE (—A OPEN), RBAE:

(—Z COML, 4, 8) |28V} 2 IS HFERERELC B
FOGRMAT & BFZERFEE C° BN B 7 1Tt LT
A UTe. B[RO 1 1 IBIKBEIREHOPEN)IZ V) B BEE
B(xp,z ) OFERETIEAREIC L Y BEIR

(Ax/h=15, Az/h=0.75) ~BRSNBEHAR
7. BEKERIEH(OPEN) Tid 7 =1.0 (sec)fTiT TR 72
FEBEAMEIZE S, BH15 1R Lz & 9 72 boil H&A
BEIND. 5, —A COM4, 8 TIIHEBIREDS
AETEREL TBY, KRR SRS
E ORI Esbnd. —A COMI TiZ,
Zr—A OPEN & ¥ /NSO BB CLb R & 72
FEBEMAEIE NS, ZHUIFETEOBIEIRIC
Lo THRA NIRRT T A A~ X Sh, BT
R polb o LHEESNS P Tk, JEER
HR L5 A 3 TR i CERE S ARk
TEENTJEE bursting 4 & XEREMR L, REY

R o TAER SN ASIEE Th D LIERT
x5,

4. byl

BRI ERG N L B b S SR T —
%L S BRI CI01T DK - 2B R mE K Rk RR
HEDORE %, BEEE AMELURBRRICE SV CER
7R AT T2 b O ThH D, ZOFER, LITOR
LYYV g0

1) ZKEZJEIE DS FEAET A BRI KA BN R
DR OB D ETE CERE L, ARRRAEE
BRI B BICITIE 7 4 VB (LFTIC & Y KEE

ENCBRIE R BRI D A FRET HUERD S.

2) KBRS T I B < AR S
EOTERTER SN, FEEEEE & BikMRET
B TR TE A Z b ooTe.

3) ZOREMEETRL T —NRKEVRAIZIEREK
BRELHFE O R RS SRR T 2 RA VR
B L TEBGRT, BERIRALOLOLY HR
EWNWZ AR EINT.
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