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Flow Analyses in the Bifurcated Duct with PIV System
and Computer Simulation
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Abstract

The objective of the current study is to understand steady 3-dimensional flow phenomena in a
bifurcated duct experimentaily. A bifurcation model is fabricated with transparent acrylic resin to
visualize the whole flow field with the PIV system. The gray level cross-correlation method is applied
to the image processing algorithm. The subpixel and the area interpolation methods are used to
obtain the final velocity vectors. The finite volume predictions are used to analyze the flow patterns
in the bifurcation model. The results of the computer simulation and the PIV experiment for
three-dimensional flow show the recirculation zone and the formation of the paired secondary flow
distal to the apex of the bifurcation model. The results obtained with the two methods also show
that the branch flow strongly strikes the inner wall due to the inertial effect and accompanied
helical motion as it flows toward the outer wall.
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Fig. 1 Schematic diagram of the experimental
setup with the PIV system.
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Fig. 4 Schematic domain of cross correlation
coefficients.

HYZ o¥FY T & pixelFE AHHT &
AT Holw=5rl 4009 of gyt
£ 12~15 pixel FE7 BF® Ao AgHg
WAtk gEtd B dRdAe gy ure
15 pixel2 FB AL #o)@mE7E 4009 we] A
#%9 9 (correlation area)& 16, 24, 32, 42 pixel=
e GuAdPE FY8 ¥ =B ] Ao
waHTh A@gHel 32x32 pixeldd AR o
FHe e a7t 74 AA debdth Aza A4
ARHOE T ke AR yieks] W
HA¥E2 AA R FHe ZriE Gk @
o} 1 pixeld] Z7)E A4 FEFFWlA 7l= x
HMZ= 0143X0.116mmel] HFEch g W9
HEOE &xdEe A7) Wy T ¢
A HEAR )8 SFTAR oM FAE
g2 FEYA 3 9% A 2@ Foz Qs
Had #x¥eds LREE7F WEA] &z e
o ol H=HEE JAz Mg e
LR o Augo "IN guiE &%
HE & 47 ¥ e L RYEE PEde ¢n
fgol WA, o FAl9] HPyorAM ¥
A FAY dnS(GA) FY AP E &
U3t LHHER HEds $y%) a2 &z
HE L X o) FEsle] FTAHQ D@ AL o]
#Y Ag a2 PEe AR HHER MM
LHUEE W B WY & s Py
ol AeH oy A REF] Ay}
Wold o &xwelsl 383 e Aol
FE 3t B Aol go) Ay ;Y A



YA f&AS AR Aweo)dd o9 EI1WA %4 127

W7 FobM Fule] Smdel@ Bo) A& ¢
R ARoe HE87) s gy 2
FAME T LERAEYE BEESE =279
Wk HZY F Y3NAE de Szdeg
LR¥E 2 P8l Range Validation Method
# AEEER, oY 2 FUEV) AP Az
AfA e dzvEe FHY H=UEHRE WD
#o] A 8H: Moving Average Method® AH§-3t
Aok B AZAGETHEHE ol E3e FE L2
HE £ fggo] |3 sA HXalr) g oF
ZHE 2] u Rk Rz 42171 %ot

(¢) after boundary elimination

wetA olme] &= REFY FIAAA F
8 &g BENHoF B PYPhoz A 4%
o Was AEE dojof #} = A=A
g e HUdaAse] HA% AAsted
A sub-pixeld| M Q] HYE HFrrt vjg F
839 oL A& dynamic range®l R A
AR s ¢l o] Ao FaMe] HeHE
EEE JHRATy RXEAAM AR
e ke AAE Aohr] HHiMe A
€ BHiERo] ag¥c § |dFdAMe MR
HARDNY 2 7133unztg ol §3td ¥

(d) after area interpolation

Fig. 5 Velocity vectors obtained by PIV experiment.
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