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Simultaneous temperature and velocity visualization of a concentration or
temperature driven convection
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For the efficient utilization of thermal energy, small scale thermal systems

such as a micro channel heat exchanger have been focused recently. A flow visualization is useful
for researches on the micro-scale fluidics. We developed a high-power pulsed LED system with
commercial LEDs which can be applied to the micro scale flow visualization without unexpected
thermal effects on a flow field.
We developed a T-shaped micromixer by using two Peltier modules. Vertical temperature (viscosity)
gradients might be formed by Peltier modules. The flow stratification was generated in the junction
resulting in a strong spiral mixing flow in the downstream.
A velocity change had occurred instantly after the Peltier modules were turned on or off. It was
conceivably caused by an electroosmotic flow due to the Peltier modules. These phenomena, the

stratified and spiral flow in a micromixer and the sudden velocity change due to the electroosmotic
flow, were firstly found in this study.
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Fig.1 Experimental apparatus

QNEERE X1 T —&NE{T BHN
DOFHA & BEARI - FZBRTIE, Fig 1 1o~ d T
FTABEHE b A 7 r I XY —DHlAD



CREANCER TNV T 2 Y 2 — L (ER
20W)ZRRE Lo T ¥ x v &E e, < =
EY 2 —/LOIEIE 20mm TH Y, SFE»H
1mm BB ICRE L. S FEY
2 — /I EME, —HEmEANRIAT%.
F ¥ X NVOBENFHAT VT 2 EY 2
— )LD FFEERNC DUV T, SR N AT HA
RAREL, [HIEAK (20C) 2fERSECT—
TEMRFE IR - 7=, FUNEE % 4~8V O CT%
RGN Y (Ah< Sy

F v RIET NV~ A ML ZEL7=T7 L2
G, HEEICIIMERY 7 AT 4 KT
T A ZakiE L. fEENRIRIIRERKE L, =
HEHOVY PR T T ERBOKEF v
FOVITHERS L7e. PRISIE & TR SIXRMANL T T
Flhst, ZOREBELF~-. UTTIEERL
Fi1.0mm & LI2GAIC W TREHET 5.
Az & LTIER 2 x 1.6 mm (2560
pixel x 2160pixel) > & % F N2 BAMEE THIZE L,
L (10 f5)Dm S 2B fbswEn 2 b
TRUELH O S H R ONLE Z HlE L7
FEERTIL, 1 BIOFIICH>X 60 L L, 7+
HIBRLE 10 OB E TV F = EY 22—/
HWEEZITVY, 50 PO CHERr L-, vV v
VR T O EEE, 1.5, 3, 4.5, 6ul/min
CEH5E AN iE 25, 50, 75, 100um/sec) O
4 B b &, MIHNRSE 22°C & L. PIV
DKL 1R B i fe ONEFE 51 o 42 e Ye ko
EESHANTFNFN 10Hz TH 7 U v 7 Lz
7p8, T T CITEEEFHINC PIV, R O
(20 LIF 2 FvWi=. d0t%eEHE RhodaminB
(0.5X104mol/l) % JHu 7-.

0.2 — T

0.1

e

-0.0005 0 0.0005

Fig.2 Time response of a developed power
supply and LED
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Fig.3 Emission spectra of temperature
sensitive particles at 20 ~ 50 degrees.
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Fig.4 Velocities at points A, B and C shown in
the figure 1 (at a center plane)
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Fig.5 Velocity and normalized fluorescence
intensity at turning the Peltier modules on



x velocity R value
|’

L

49 51 53 55 L :
|

51.0s 51.0s

-2.0*107um/s]2.0*1020.92  [-] 0.97

Fig.6 Velocity and normalized fluorescence
intensity at turning the Peltier modules off
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