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Experimental Study on Flow Characteristics in a Micro-stenosis Inside a

Microchannel
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Abstract

aA=A4E

Flow characteristics of DI water in a microchannel with a stenosis were investigated using a micro PIV
system with varying flow rate. The width and depth of the PDMS micro-channel were 100um and SOum,
respectively. To investigate flow characteristics in the micro-stenosis, the same experiment was carried out in a
straight microchannel under the same flow rate. The measured mean velocity fields were almost symmetric with
respect to the channel centerline. The experimental results are well agreed with the theoretical Hagen-Poiseuille
profile. In the contraction part of the micro-stenosis, the oncoming flow is accelerated rapidly and the maximum
velocity occurs at the throat, almost 4.99 time faster than that without the stenosis.
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Fig. 2 Schematic diagram of a micro-stenosis in a
micro-channel (unit: 4m)
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Table 1 Experimental conditions and comparison of experimental results

Time Theoretical |Experimental] Reynolds | Reynolds
Flow rate| Channel . .
(ut/h) shape interval |pixels/frame| max. vel. | max. vel. number number
P AT(ss) (mn/s) (nn/s) (width) | (depth)
Straight 700 12 5.56 5.66 0.28 0.14
50
11-stenosis 100 8 27.78 28.16 0.28 0.69
Straight 250 9 11.12 11.62 0.57 0.28
100
J-stenosis 70 11 55.56 57.98 0.57 1.39
Straight 140 10 16.66 17.28 0.83 0.42
150
p-stenosis 50 13 83.34 86.68 0.83 2.08
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* o Rz
5 24 %y
E o o %
= g= [
-~ NS 7
=} 5“ o Q=50uh 2y
04 o & Q- 100uh i
& | o- o
£ Q=150ush g
0.2 & — Hagen-Poiseuille profile had
? . %
§ ; %
o %
0.0
~l..0 05 0.0 0.5 10
LWAA
Fig. 4 Comparison of nondimensional velocity
profiles
azZin Aqdel HudAe £27t A9 o0]H,
Ao FAAA 11.62m/59] HYEEE 7HRH,

TUEERE FAAY @ 2} m2edaes A
g FAHGGANA o 042%, 2L HASH
olA oF 0.92%2 & HAE Fow veygth

Fig. 4% vlolaZsde ZHojdigog 34

FYolH EWFT £EEFEE FZd9 g
ot dole Ade Zoz B3 9o
o, SEAEL Zzte] AdgzdiA F3 Ao
£EE Jlgoz R3] s FEzdd
B0l FEEEZE ALY FHEL J|FoR
A o] o]221¢] Hagen-Poiseuille 4% ¥ X9}
ARt USFS FAE 5 o

3.3 o|A @&
Fig. 5=

Fig. 5 Flow image of fluorescent particles inside
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Fig. 7 Nondimensional velocity profiles at the
throat of micro stenosis
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