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A Study on flow structure of bichromatic waves
through PIV analysis

Choi Je Eun

Department of MARINE SYSTEM
Graduate School, KOREA MARITIME University

Abstract

An experimental study was carried out to understand the kinematics of
bichromatic waves. The bichromatic waves are generated at the two
dimensional wave tank and measured by the panorama PIV technique. The
flow fields can be captured at the space by using PIV techneque. We
compared the profile and velocities of wave particles by the experiment
with the theoretical results using Stock's 1st and 2nd waves. The wave
crests and trough of the highest and lowest point of a bichromatic wave

are focused in this study.
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A st e S Aotk

3.1 A7
3.1.1 23 29 ¢=

B AFo] AMREH FFE Fig.3.10 vebd vleb o] 25mx 1.0m X< 0.8m(L X

BxD)e] 23422 37| (wave maker )= HZ=EYP2 o2 P QA7
g ¢ (frequency range)& 0.5/s9lA] 2.0/s
0.07mell A 0.22m 744 AA7Vs8bch. 2ela tEe
A& =rH ko] A 7lE 8.

ITTC, JONSWAP &<

=z
T
Sgzbs welE o
A= ZE0]aL ISSC,

WAYE ABSUREER

2 DIMENSION OCEAN ENGINEERING BASIN SYSTEM
EIING BGIEMENT

WAYE HAFKER

Fig.3.1.1 Schematic of 2 Dimensional Ocean Engineering Basin

3.1.2 €32 g4 (capacity type wave height meter)
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3.1.3 Nd-Yag dl°o]A (A=532nm)

45 Qgro] gl 94t
g zAsAY 71587 g% dnEe 4 4442 & Ao 2adel 3
o A 1-3m AT AEHETL Dasith, FRozME 22499 AED
=% AT A% AAF Al A (Ar-ton HOIA, Nd-Yag Aol 57 &
314

A
ojltt. wetA & AAAME FeA5e 85 VAAMAS SHEy] ¢
sto] zwe] H2aAo7F A =4 7hs e Nd-Yag ol A& AH&3E3A
ND-Yag(Neodymium-Yttrium Aluminum Garnet) Lasers= o] g8+ ©]
of AAu = LAGEH] #HolAel, PIVel dojA 7HE F a3k #eo
Aprole thgs F AAl(host materials)el WE o Ao, o
S QA E BE YAGH T 2" (yttrium—aliminum-garnet)©] AF&E T}, Nd-YAG
dolA= 1FFAS 7HAL o, ZIAAS AAEd &gl ZFettt.
7l A2 olUA W=l QlojA FEAQl AP I el #HelA wEmEe H|
" AL o] (nonradiative transition)oll 28fe] Ao,

Nd-YAG dlol A= Hlad =2 #lo]A d7(low laser threshold)e] ©]HS
zb= 4= Al 2glolt), ddAR] Zs2 ol A Nd-YAGH ol A= &A 7 A

¢ 9, 1064mmE WA, SRR Al mEskAivia} glo] A AfH]



g9 A6 olEshe QA mek PR(BRA) wro] o How
Zo @zel WX P ok FRE ASHY BAE A2 S o) Ak A
H[E ghel kel 291K (Q-switch)E EFAROEA EAREA o]
A2 AEAD 5 Atk @aAAE B AuEY FYEAS wrE maE
A3 glow] Eeha BZ AlelZ Bt AME Hol U EAEAA B
HHES S §5UM -2AA AFHE FUF dolAAs, £9 Aol
428 9% F Yuh. @-29H ool dwndor uh FuE9 PV
A5 AHE

A8zl skl AbgE = 3l = s
(double-oscillator systems)®=A &3] AAFTE. o] H2Aeol Aaglol
4 Qdakel F e =7 Atole] EEARRE AREAE X 5
A g PIVEF UE B2 38 #lste] 1064mme] 7|34 s St
A ~gs AREste] wi7tE F=394(frequency-doubled)©|Th. wi7}E 34
ol e Fol el H ooy Ae] o 1/35 532mmell A ©]-&7 ks st

Nd-YAG dolA &= tiZf dbER=oA FEHn. dojA e Fshd Hdd
L=zt ugbd upH 7] wie] FHo] £owA AU W AAL A
o] Foha dde RSk webA viH 7] wZoll Fdo] FOoHA HY
3l Qo] A x| Aol (nominal )] WHE S Z#4 WE Aol IS

H = - R —
— il
L™IR Heads 1 Il
Opfional || ‘ ' \,‘ O 00 151010 10 I—
Attenuator | fee—i— NN = = l
[ 4 . Sl -

)
1 @ Dichroics

Solo Laser Head Layout — 532 nm

Fig.3.1.2 Nd-yag laser WH-E<5
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3.1.4 CCD 7=}
AT ]1} 3t Fhdlgl= 2329 CCD Zhe 2} = Red lake(mega plusIl
Es2001) Al 2 2 1600x1200 pixel ¢ 7|2 FHct, & Al AMSS A=
+  Nikon, 52mm lensE& AF&3lal o|H|AHES Eslo] AFHE ;qugoi
dutd oz ojm A=l s, CD7HHEE F3 YEUE FEAs
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ANF 2 npre] FE GAH| R PIVOl A A& frame grabber® &-3FalAt
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3.1.5 Particle
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o 3
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ox

o548 v 27| 1
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Fig.3.1.3 CCD camera & image grabber board
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&7l e AREHE AN ololA ARl wE JRTE AN
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ot
Aelth. Fig.3.2.1& F A FRE (i=ts . w6 )5 AT TH AR

—02 HYHHHHHHPHHPH atﬁfﬁ H+H+B&HFH Y38 H HA FH494HT HABPEH - - - 80

time

Fig.3.2.1 input signal for pure composition (,, =75, u,=¢)
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