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EXPERIMENTS FOR VALIDATING NUMERICAL ANALYSIS
USING ADVANCED FLOW VISUALIZATION TECHNOLOGIES

S.J. Lee”

Recently, several advanced flow visualization techniques such as Particle Image Velocimetry (PIV) including
stereo PIV, holographic PIV, and dynamic PIV have been developed. These advanced techniques have strong
potential as the experimental technology which can be used for verifying numerical simulation. In addition, there
would be indispensable in solving complicated thermo-fluid flow problems not only in the industrial fields such as
automotive, space, electronics, aero- and hydro-dynamics, steel, and information engineering, but also in the basic
research fields of medical science, bio-medical engineering, environmental and energy engineering etc. Especially, NT
(Nano Technology) and BT (Bio Technology) strongly demand these advanced measurement techniques, because it is
difficult for conventional methods to observe most complicated nano- and bio-fluidic phenomena. In this paper, the
basic principle of these advanced visualization techniques and their practical applications which cannot be resolved
by conventional methods, such as flow in automotive HVAC system, ship and propeller wake, three-dimensional flow
measurement in micro-conduits, and flow around a circulating cylinder will be introduced.
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Fig. 1 Instantaneous velocity filed of flow behind a rotating
propeller using a stereoscopic PIV technique
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Fig. 2 Schematic diagram of digital HPTV system for
measuring 3D flow inside a micro-tube
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Fig. 3 Typical 3D instantaneous velocity vector field in a
curved micro-tube
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Fig. 4 Instantancous velocity vector fields at periods 0T and
0.5T for Fg=0, 0.4, and 1.0
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Fig. 5 Experimental setup for measuring flow inside a

automobile HVAC system

claL Cso B, F} oA Wkl 4
Zol ) AAAYo] BHEE BB Aole] 49 FlE
2 Ak 3] 58] 716}%0@ AR )
st Fu7) Alele] B BAS w2 Rap] i) Wy
3= Ao Algdr)

ol¢} ##E ATE HVAC $3& fan 9 st U
3 W W hes PIV7]H’°E S WskE dgde
2 ATagk oyl FHHoR mas] F& AP
ATEE B dPdNE A5y o 79
S8R e, Ak} A two-phase = WA=
md QS 29 vige] £ BA S5 ol

5 Aole] oluxs £Ee AGIRL Apeh

ﬁ

ol
1o
Ip
M1
X
tlo 4

A sPAEE ol &3t PV £ 479
]

@] 7k HiH R A Ve

=

I AREES sl AA FE Blom, S AYETt AA I

& ol FAEA ARt vz HuE Qe FEoE

A8k ek 53] stereoscopic PIVZIHI E21gid PIvV

71HE o] &3t 3"]'% Q—EX}T/} Dynarnlc PIV %XJQ] 73—‘%, 3k
2504

A £y
Foem H4Euae 01% a1 Aol

£ Ave AR AsARA e Ak, 3
SAee] =7 ATANRLARY, 28 =7
AFA(M10600000276-06J0000-27610)2] A|Jo.2 43| 0w,
olo] ZA=HUth

(1]

(2]

3]

[4]

3]

(6]

7]

05091.31.72.125293.33.7414549535.76.16.5
V [m/s]

Fig. 6 Mean velocity fields inside the HVAC module
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