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A Study on Development of Velocity Measuring Method by PTV-AOM
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Abstract

Instantaneous velocity distribution within coaxial circular pipe for measurement velocity of high

speed is acquired simultaneously by applying the 2-dimensional PTV system consisting of a pulse

generator{ AOM:Acousto-Optical Modulator), a continuous-output laser and a PC image grabber

together with experimental apparatus. The basic mechanism of AOM and vector identification

method and performance-related image processing techniques are discussed. Representative

measuring regions 90x90mm are selected and instantaneous vectors are represented and fully

developed turbulent flow of maximum velocity up to about 1.0 m/sec is obtained.
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Fig. 1. Schematic arrangement of PIV

298 Hol 2Nt SWE S F4 A5
Argon-Iondo]| A & A1 &3l9 1 9E3A=S A
x| 8te] 22141 9] Alo|Eglo] EE A ZUH 2A}
ato] 7hAl 3} Bt th B 7122 CCD7bH 2t
(XC77RR, B&W, HxV="768x493pixel) $}
AOM(Acoustio Optical Modulator, Kanomax,
Alg-8lgg o AR E HAz)
A wel Hi-8mm i etoll d&Ho g 7| EHE
% skt

TY2E o] U oA S} A S Al 2ol 9
A gl 2718 dedn ok A dol& 427mm

set time:10usec)E

(592)



PTV-AOME o1& £xA & 71l Mde] @3t 43 131

Primary oln A&g A& A 27} 90x90mme] &
Jet 1D otk 4EH 7HA8HE Y E 224 0] 25
3omm sta gel AdAel o dart e U
—»]
Secondary 9]l A= A

T8 TL=ALE FE3] A

Y 5 YSF AL Aol ol 2H O vk st

4 Flow
E
E AR7L &5 2 28T ARV THE A7) 93t
N of Huh e 294 Fdo] ast B Ay
i oA A Y2 ] Fe] L02WFL PVC g4
£ Measur 24 #9 Hol & vo]AE o 3] Fr9)
S suring A
@ Region Z Aol & wwtetn FA7 e 28-& WA 3]

472mm

ZuhE Wrrze] W g ddsA L
ol FAFYHE 4FE FEAME 23
o] oA ro|Egto] Eo 2la] Uxte] FH oA
A E o] ofe] w5 B2 Bl S WAL Al "ot

| fﬂmmmi Adted A4 & AAE T2 Arbsked AL geta
". o 50 YW AAE 2BHA ) Holo]

1.D I3 Hy et e} A7 E AR A o
90mm ApEa HAzWAAS Jegdan ok 23

& AOMol| o] %+ PTVA] ~elof| A] g ¢ k2] 32} 2

Fig. 2. Arrangement of measuring region
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Fig. 3. Timing chart of AOM
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(b) Trigger and field storage signal
Fig. 3. Timing chart of AOM
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Fig.4 Pulse arrangement of AOM

a0l CCD7tvlete] & 3
28 L PECREE-EES Rttt
og By 3

*0‘01 71EEh o] o *J% A& ﬁP_i Hi-

o AOM 555—5“31"“ AR FHx
Wi Joh B2 %3 2HEA =W Fao)
7V AR A A e 4t1% 05
st on Swue]d ity 9 AnA% 4
125 1.2 msec® sttt CCD7 et g =&
Z (field integration) % 1] Y FAl(interlace
scanningH 22 AR Rq 1 7heleke] x|
EHY @l 142 2339 AOMPAES
ol9} ol AA W P Az7lA @ HrEo g g ];q
R Ao %3 AOM Y E A=
100MHz9] & F349 A3 & ol &3lo] # o]
Aol A Zelg A FE MAZE(1-28)2 HEF
AlZict. o] well ¥l Bt o 5094 =2
A2 A 1aMfirst-order)e] HaFF3} A gkztol H
pake] Hakgo] Al BEEY AP
ZYUNE o] &8to] A1at U FrE d5FA

r ‘N

K

=& Exbebil shed 24909 Ao E BE A%
ool u] 391},

2¥5E PTV Al ~dle] dlolg] A3A4-& <l
8l7] g AlZEREE R g o St 438 e
|2 o2 g rzrt AAWESR 36 o
AOMe| AA A& et F H2E G
AFE BT Adoltt. 1gh(o)w HY L Fid

(594)



Fig.5 Original image by AOM(2 pulse, field)
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Fig.9 Instantaneous velocity vector by PIV-AOM

(596)



PTV-AOME 4% £%A4 % 719 /g #d 43 135

2¥9+= 289 G AE PTVA o8] A& =
Z3t5 180mm Ao A o] FAISEHE £ X
olth. 1At & F 5 He Aol A Fstxo
ok 1.0m/secH T £5 5 Hol1 glon FYH
= 221F9 A8 E—‘E}Q = FE Tl
Bun Aok AHERZ S 58 TR ¢
v A e BAE fAstT glon £ 7k ¥
27 AA Jetva o 23 = F FEFES
AEHIHEN g F718 HFEFF7t

co 1

=

B A Fo e S A& o] &3 AOME
o] g-3lad N&EFEFHAA ol F A S E F
ﬁ‘%lx}oﬂ &) ﬁ" ANzt tA o2 44 & 7123

o

-r?PA &g ﬂl—-o}‘av} W3R ol 54d
o] Egagoln AZEIe =5 FF 502
e oF 180mm Eo]zl o 91X 3 90 X 90mm
2 Aoty AZAT HNEEE 1.0m/sec A
FHon dojxl £xdEs FEHE S Z 2o
FS ok

Fr) : AEH A5 =9 E g S n
FEFBATA Y ARAR A AL & P

(597)

=l

e

Visualization Society of Japan, Handbook of
Flow Visualization, Asakura Book Co. 1986
(Japanese).

W,J,Yang, Handbook of Flow Visualization,
Hemisphere Pub. Co. 1989.

R.J.Adrian, “Particle-Imaging Techniques for
Experimental Fluid Mechanics,” Annu. Rev.
Fluid Mech., pp.261-304, 1991

P.Buchhave, “Particle Image Velocimetry-
Status and Trends,” Exp.Themal and Fluid Sci.
Vol.5, pp.586-604, 1992

C.Gray, “The Evolution of Particle Image
Velocimetry,” IMechE Workshop-Optical
Method & Data Processing in Heat and Fluid
Flow, pp.19-36, 1992

D.Rockwell, et.al., “High Image-Density Particle
Image Velocimetry Using Laser Scanning
Techniques,” Exp. in Fluids Vol.14, pp.181-192,
1993

R.D.Keane and R.J.Adrian, “Optimization of
Particle Image Velocimeters. Part 1 : Double
Pulsed Systems,” Meas. Sci. Technol. Vol.1,
pp.1202-1215, 1990



