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H; : Step height (=10cm)
%, y : Streamwise and vertical directions
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DFHGFE v, v, ELNTEE urms, vrms BRD7=.
ER LR PIV f#HTY 7 b = 7 Tk, EELET)IL
TYXLELT, wiROEEGMEEE (MEERHOE
KREHE) MWL TVWS,

fh R & ER

PIV SHAlIC BT 250 A1E, TE3RBOEBICERE
T5%D, H1Dx, yHRKKEHEFN 1lem BEZ
B&EELT, BRAUICKZOEIICx, yHEITEFN
ZFhIE 7 EIVEIBE L. ZORBIREXr—IVT
0.99cm IZHB L, 17 IV %=0 O/ fEEERR
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LDA - 10 cm/s
PIV — 10cm/s
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Inu 05

100 x/H,

VRms  (cm/s)

2.0

;\1 .0

il
!.. - a'?‘r% I

0.0

T T T T T e o dul

10.0 x/H,

5  PIV GHNC K 2 ELAVERE 5341 4.

B3, R D00 TRV TN FEE T bk SRR
Mz AS N TV,

B, AWEO PIV T, L—Y2— iz
EAGm s P Eicig L, mihzagiiblz 2
DT, WA UK #i Ak U % &l il
{LEICZEDREAPGE SN, mfgiH 2 & L <B#H9 5.
TAUTHIL S D 7=01208, B O KR S i L
MEIZL—H L — M ERG T 208055 %, AW
T L= BHKES N v 7 A5 TN O KRG,
IR Z O K 5 78 Wi 7 it 378k Uiz ERR i
ELTRRE LI-Z &2tz fhidd %.

-3 )

PIV GHIITCIL, Hid 2 JEpef THtic& % b, [
Wi GRS RE T S 120, BERDFHEGHIE & b
ANGHARE R 2 K2 RfE T 2 2 &N TES, I5ITK
o EAEULL TiH 215 728, ifinzH Iz L -
THER L35 5HITE 2 & WO RIRINE RS S5 5.
DK DI PIV i3 TH N IziftR L T dh % 75,
AHN T A =% OFGEICH L Tikf stz k> 2 &8
%<, BEBT—Y%#42 23070 HAES TRV
ZEHEN,

AR TIE, B O PIV GHll S 27 A2 B T 6t
HNT A—=%, Flab b MERH A LB o1 X
DOFETREF O Z HINE U, SRR A A3 B
TEDMAKEEIN Y 7 A5 TN EMNEELT, PIV
OREREIT DWW THRE L 2. BEHTid LDA GHfllz

OFM L, LDA GHUNZ & - THE S /= GF e 2 s fi
AL, TN & PIV AR RE T2 2 &1
D PIV Ok 2 Wt U 7z,

TORR, SEERHIBEM D 2 Koe NG — > %
b H i A XTH O, W i/85 — > 03t
SNLPHYA XE LTS mnizy, Kl
THRSNZET AW{ROBIGERIRD S RO S D & 133
W EAURE Nz, 5, BN, Y aZaHR OBl
JEREN S — > OB EFTHIHTHD, dRELD
MNH DI ARRE S K UIERO 7 L — AL — b, 1
E7 IV 0 OZERIMRIEZ BT D T LT, EY)
IBHA X ZRETHIENTEL T ENYIS MRS
Jo. Fie, 1EZ7RIVHID OZERBHRREE 7 L — A
L—hZ&->T, GHUTE 2 RIEiREARE> TS
e OREIN L.

X fik

IR « HE EgGRE - (s N 1994 S o0 A O
QAT D= DIINY — BEF 7 )V T XL, wEL
LA, 14(53) : 38-45

bR A 2002 PIV AN R7 w7, &b
(/8 978

Nakagawa, H. and 1. Nezu 1987 Experimental
investigation on turbulent structure of back-
ward-facing step flow in an open channel.
Journal of Hydraulic Research, 25(1) : 67-88

O RE 1985 5.2 L —HF —ifidigh.  [nlifd AR B GR
22 KA 2 — (a0 S e
ERIH—. KRR, T3-82E]

&
K



AN 2 25 v TR @ PIV 3HE

171

Summary

Particle Image Velocimetry (PIV) is a method for measuring velocity distribution of fluctu-
ating water flow or air flow through the digital image processing of multi-couples of images
obtained by flow visualization. Using the PIV, velocities at many points in a series of digital
images could be easily measured without inserting a measuring probe into flow, which results
in a drastic reduction in measuring hours. The PIV also has a secondary advantage in that
an experimenter can visually confirm flow patterns in measuring velocity distribution. De-
spite these advantages, it is not easy to obtain the velocity measurements with high precision
because of the difficulty in determining the measurement parameters in the PIV system.

In this paper, two measurement parameters used in the density correlation method and the
gray level difference accumulation method of the PIV system, an interrogation region and a
search region, were experimentally investigated by comparing the velocity distributions meas-
ured by a Laser Doppler Anemometer (LDA) and the PIV. An open channel backward-facing
step flow was used for the investigation because this flow has a great variety of velocity dis-
tributions in a relatively short experimental section.

The interrogation region is a square frame of pixels, and a two-dimensional distribution
pattern of gray level in this region is compared with that in its neighbors in the density cor-
relation method. The search region is a square frame of pixels in which the similar pattern
to that in the interrogation region is searched in the density correlation method. The results
indicated that the interrogation region should have an adequate size of pixels in which a defi-
nite distribution pattern of gray level was secured. The search region should be determined
by considering the maximum velocity, the frame rate of CCD and the spatial resolution of im-
ages.



