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ABSTRACT: An experimental study has been performed on the single phase flow and
convective heat transfer in trapezoidal microchannels. The microchannel was about 270 um
wide, 800um deep. and 7mm long, which might ensure hydrodynamically fully-developed
laminar flow at a low Reynolds number. The experiments were conducted with R113 and
water, with the Reynolds number ranging from approximately 30 to 5000 for friction factor
and 30 to 700 for the Nusselt number. Friction factors in laminar are found to be in good
agreement with the predictions of existing correlation suggesting that a conventional analysis
approach can be emploved in predicting flow friction behavior in microchannels. However
turbulent friction factors are hardly predictable by the existing correlations. The experimental
results show that the Nusselt number is not a constant but increases almost linearly with the
Reynolds number even the flow is fully developed (Re < 100). The dependence of the Nusslet
number on the Reynolds number is contradictory to the conventional theory. At a Reynolds
number greater than 100, the Nusselt number increases slowly with the Reynolds number,
where thermally developing flow is responsible for the increase of the Nusselt number with
the Reynolds number.
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Fig. 1 Schematic of experimental apparatus.
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heating block.
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Fig. 3 Typical cross—sectional profile of
microchannel.
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Fig. 4 Heating section model for heat
transfer analysis.
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Fig. 5 Pressure drops in microchannels.
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Fig. 7 Friction factor for single phase flow
in microchannels.

d o, FAGRY i 4L neldy
B& wAlf el vhEA s Shahe] Ao
LAk W9 £15% oA AT F dSE B
FI2 Y ol wAFEYN FRAEY A4S F
g ool Hed 5 YFE THaE Aotk
o] Al f- 2 0l H FdfrE wHEASFE Fig. 700
EAEAT FRAEAA dRFEoRY FHo

Aol o 200904 WAL, 37

A wHA%FE Shahe] %

2 A% & Qo

s 4799l
o

[s3

Fig. 8¢ vlAlf2 Faagels 46z
Pgow FAHE FY FUAESE oY
dolExsaa RelFn gk B HYY B
Bzssh o 10090 W FY FAESE

o
{o3

ﬂl



800 2
8 v T T T T
Water, N=9 N=5§
T —D—Re=45 —C—Re=420 |
61 —O—Re=80 —<+—Re=590 _
o —A—Re =130
=0 & —v—Re =290 1
z 1
A
3 — Xy
o o—° o
2" §
u! g—8——p o
1 Il 1 i 1 1 1.
0 10 20 30 40 50 60 70
z(mm)

Fig. 8 Local Nusselt number in microchannels.
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