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Abstract: In this study, experiments were carried out to investigate the convective heat transfer characteristics of
rectangular microchannels. The sample used in the experiments contained 20 rectangular microchannels in parallel.
The channels had a hydraulic diameter of 700 um. Distilled water was used as the working fluid. In the
experiments, the Reynolds number ranged from 400 to 800, heat flux ranged from 35 to 85 kW/m’, and the
inlet fluid temperature was 20°C. As a result, the convective heat transfer coefficient increased upon increasing
the Reynolds number and ranged from 4.6 to 6.4 kW/m’/°C in the thermally fully developed region. Moreover,
the higher the Reynolds number, the longer the thermal entry length in the rectangular microchannels. However,
it was observed that a variable heat flux did not affect the thermal entry length. In conclusion, a correlation was
proposed to indicate the heat transfer characteristics in a thermally fully developed region.
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Table 1 Geometric parameter of microchannels

Number of channels, N, [ea] 20

Length of channels, L. [mm] 70

Width of channel, W, [um] 700

Height of channel, H. [pm] 700

Width of wall, W, [um] 300

Distance between bottom of channel and 43
point of measuring temperature, H,, [mm]

Test section

; ""N’"’: Power meter
Bypass }

Receiver‘l valve :
% i

Niddle

Magnetic |
gear pump Mass
flow meter

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Detailed view of the rectangular microchannels
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Table 2 Experimental conditions
Working fluid Water
Inlet temperature, T;, [C] 20
Reynolds number, Re [-] 400 ~ 800
(Mass flux, G [kg/m’s]) (520.91 ~ 1124.49)
Heat capacity, Q. [W] 70 ~ 170
(Heat flux, ¢” [kW/m’]) (35 ~ 85)
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