1844 371433 =23 BE, A25W A123, pp. 1844~1852, 2001

7134

*

IRHA" AT

i-raly

Al
(20019 5¢ 239 A4, 2001 109 8Y A E)

A& doly o AFE vi FRAAY FE55EA

Flow Characteristics in a Microchannel Fabricated
on a Silicon Wafer
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Abstract
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Recent developments in microfluidic devices based on microelectromechanical systems (MEMS)
technique find many practical applications, which include electronic chip cooling devices, power MEMS
devices, micro sensors, and bio-medical devices among others. For the design of such micro devices,
flows characteristics inside a microchannel have to be clarified which exhibit somewhat different
characteristics compared to conventional flows in a macrochannel. In the present study microchannels of
various hydraulic diameters are fabricated on a silicon wafer to study the pressure drop characteristics.
The effect of abrupt contraction and expansion is also studied. It is found from the results that the
friction factor in a straight microchannel is about 15% higher than that in a conventional macrochannel,
and the loss coefficients in abrupt expansion and contraction are about 10% higher than that obtained

through conventional flow analysis.
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Fig. 1 Schematic diagram of EDL effect on
microscale flow

Table 1 Specifications of experimental apparatus

Syringe Pump
Mode! ;. KDScientific, KDS 100
Flow rate range : 0.2x0/hr - 508mé/hr
Pressure Transducer
Model : Omega Engineering Inc. PX
180-016GV
Range ; 0 - 15 PSI
Accuracy - + 0.3 %
Mode! - Konics, PT-3300 series
Range : 0 - 10 kellon
Accuracy © + 0.3 %
Data Agquisgition
Model : Yokogawa, DC 100, 40ch
Maximun input channel : 40 ch
Scan Cycle time : 2 - 256 sec
Digital Scale
Mode! : Shimadzu, Libror AEX 200G
Readability : 0.1g
Linearity : Within =0.2mg
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Fig. 4  Fabrication procedure of the straight

microchannel

Fig. 5 Cross sectional SEM photo of the
microchannel
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Fig. 6 Schematic cross-sectional diagram of the
Microchannel
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C and characteristic dimension of the
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Dy

495 735
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Fig. 7 Schematic diagram of the micro-channel with
abrupt expansion and contraction (all in mm)
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Fig. 8 Fabrication procedure of the microchannel
with abrupt expansion and contraction

Fig. 9 SEM photo showing pressure tap

etched on the microchannel with
abrupt expansion and contraction
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and friction factor
constant C for the microchannel with
abrupt expansion and contraction

Pressure
" 1 2 1 2
point
Dy 1201 | 1243 | 1243 | 1201
a 0084 | 0032 | 0032 | 0064
Ch-Re | 884 92 92 884
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Table 4 Experimental condition
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