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Abstract

A new stereoscopic PIV has been constructed using two CCD cameras, stereoscopic photogrammetry, and 3D-PTV
principle. The capability of the developed stereoscopic PIV was verified through a test on the Standard Images
which are provided on the website of VS]. The arrangement of the two cameras was based on angular position. For
the acquisition of 3D velocity vectors, 2D velocity vectors were obtained using the gray-level cross-correlation
method from the two camera images and they were matched stereoscopically. The wake of a circular cylinder was

measured and turbulent properties were presented.
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(a) before transformation (b) after transfonnation
Fig. 1 Image of calibrator.
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Fig. 2 Camera location for virtual image generation.
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Fig. 3 Relative error vs the camera viewing angle.
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Fig. 4 Relative error vs particle number(N).
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Fig. 5 Relative error vs beam thickness(mm).
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u,; = reference vector data(LES)

% mews = measured velocity data(3D-PIV)
N = vector number
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Fig. 3& F 7higkske] Zto tish S48 Yepx
Atk Fheliek Alele] Zhe] 2°d w7} ixw ﬂ*°‘° 4+ 9
Fig. 42 94#19) 7iel g SR exE el ok
%“LHA Q1A 200070 ol W QAL HAZ RAS
Aol Holth Fig 5= 7MAsHe B4uwe] FA we
Adjeatel WalE Jeha ook 22k %
=9 W HaY Aexps Btk EI, A9 gES
Walker(13)7F AIA1gH Akl v)5dk 2apgke] R0} Efgd
A9 e ¢ & Ak

halxﬂ—

29 A7} 3

3. 4% 2H TR AS

31 AF AN2¥

Fig. 62 27 D=10mm¢! 95 2H3EFH distd & 4+
oA} 25 AL PIV AZHoz EA87] A3 Al2w
MLE Uehdoh A& A2de 2019 CCDIMEHT68 x 494
pixels), ©1mlA-12B)(image grabber @ 512 x 512 pixels, 256
gray levels), #olA(GW), AOMAEX|, 18] Pbit TAE FHF
H2 7Y AHE -’Ffﬁ«] A7lE 12000 x30W x
200H(mm)olw 7Heeke] 24718 &g He] dxstd siazt
2RE A AEYY9X Y, 22 AU FHeRTE
sEarse) 25D AAE EAo2 X(-20 ~ 0mm), Y(-20 ~
Mmm), Z(-15 ~ 15mm)E 3ok 7ielzt wAAge widl
3 4% 100ﬂm7}3k4 o AFAYAHUYE 12, H1F LE &
B2 £913 T Ar-ion dold GW)9 #4E& 9F
(3mm) HAE=2 ﬂﬁgo}?ﬂ Ax)sle} BEgd AA] AX AR}
o FAE 239 At s e gste] 2diY FiueE
Fig. 63} o] “XIOM AZHA4E¢] 44g 53l Hed
o 39 SEWEE TGtk B ATelA #e A3
NEoE & 3101&1 T Re 500 Aol 45 2T
(near wake)olM 9] FE51ZE 1 SARAY BHse B #
o] diide] Ho| AT 74117]€4 AR sl % %Bﬁ 3]
o] olgjith B dApME UF THITR gk GdFEA
¢S 559k

32 334 3%

Fig. 7¢ 5 dl9) shlelel] st dojd &3t
Ui Qltk Fig 8& B dAoA #5338 /"Eﬂal_‘?_
ol&o] CéOVJ Y 45T HEY BXE B
1= 3a1¢] BEAdoz g3 Aolx (h)e FAN
‘LH«I ‘:”“EJP ehdith (b) W Ze2 ZA"
o Uehn wEE us vAES kit Bred
iRl ReynoldSTﬂ 30001’%1]*1“ B mode %%:ILZE(
F2)7F 9FFde] Yehed Fg 82%F o] 722
F gk & A7 Reynolds 71 5003 Ho24H A2
0o gadt 232 Hol1 &S ¥ F itk Fig 9 1
A4(Fig. 69 AFLA)ezEE x/D=15 y/D05 leé‘)ﬂ)ﬂ v
B digt AEPRA(DFT WS sl dod 2EE

(o]
N

F& Vet gYFa7) 1Hz 7‘*01%10“1 o] o 2EE
FE 0183%ER e o= A F{15]7 Persillon S{16]°] A F
Asiel vy v ANFoRVY PHY AZANL BEe
ou)gc} ]9} 2e AN sdog GREARE ST
GREAFE 56%e) ATdEY EUE=HEES FAAE
oam °é°1141°*13}. Fig. 10& # ]%5&%%‘«1 FEE Yep)
9tk (@ wo/Us ddd e vw/Ure de $x8

las]
R
= 3:
= 1o
-
o o fth & & 18

Qr
> 32

S22 EEy
oXx ¥

dn rra
€

4

[asses

01

o
ot
o

:{o
DA
> o

l
lo |

cameral camera2

amera2
Adaptor
ameral
Adaptor

(a) captured by left éra ) captured by nght camera
Fig. 7 Raw images.
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(b) up-right view

(a) 3D view
Fig. 8 Instantaneous 3D vector field
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Fig. 9 St number at x/D=15, y/D=05.
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Fig. 10 Distribution of Reynolds stress.

473



0013665 9.3B021E0S

Fig. 11 Turbulent intensity
distribution, w?/UZ.

Fig. 12 Turbulent kinetic energy
distribution, (uZ w2 U2
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