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Abstract: The validity of friction factor theory, based upon conventional-sized passages for microchannel flows, is an
active area of research. The high surface to volume ratio of a microchannel offers many advantages over macroscale
devices and processes. This study focused on the laminar flow (16<Re<1000) within rectangular microchannel. The
hydraulic diameter was from 161um to 664um for single-phase liquid flow. A controllable syringe pump was used to
provide flow while a differential pressure transducer was used to record the pressure drop. These results demonstrated
that a 3D printer can drastically simplify custom microchannel fabrication and still support complex features, which are
typically only accessible with advanced fabrication techniques.
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Table 1 3D-printer specification (unit mm)

Build size 43(X), 27(Y), 180(2)
X, Y-axis resolution 0.056
Z-axis resolution 0.005

Dimension 208(X), 205(Y), 335(2),

L L micr(;channel L K]

I N € >
10mm 20mm 10mm

Fig. 1 Dimension of the designed microchannel
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(b) Side view

Fig. 2 3D printed microchannel manufactured in this

(a) Top view
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Fig. 3 Schematic of the experimental setup
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Table 2 Geometric accuracy of 3D-printed microchannels

sample number 1 2 3 4
design 200 300 400 600
¢ measurement  155.1 287.3 4303 648.8
(hm) error(%) -22.5  -423  7.58 8.13
D design 200 300 400 600
(P-I;) measurement  167.3  366.9 4033 681.2
error(%) -16.4 223 0.83 13.5
D design 200 300 400 600
n measurement  161.0 322.3 4164 664.6
(m) o) <195 743 41 108
Area (%) 90.4 94.5 95.4 97
155. lum i M

167. 3nm1 .

Fig. 4 Cross-sections of 3D printed microchannel array
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Fig. 5 Measured pressure drop as a function of
Reynolds number in microchannel. Solid lines
represent curve fittings
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Fig. 6 Comparison between theory and experiment
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Fig. 7 Non-dimensional Poiseuille number vs. Reynolds
number
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