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ABSTRACT: Rapid development of electronic technology requires small size, high density
packaging and high power of electronic devices, which result in more heat generation by the
electronic system. Present cooling technology may not be adequate for the thermal manage-
ment in the current state-of-the-art electronic equipment. Forced convective heat transfer in a
channel filled with pin-fin array is studied experimentally in this paper as an alternative cool-
ing scheme for a high heat-dissipating equipment. Various configurations of the pin-fin array
are selected in order to find out the effect of spacing and diameter of the pin—fin on the heat
transfer and pressure drop characteristics. In the low porosity region, interfacial heat transfer

and pressure drop seem to show different trend compared to the conventional heat transfer
process.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Table 1 Specification of the pin-fin arrange-
ment

Dia.(D) Pitch ( S)

5mm 8, 10, 14, 20, 28 mm
14, 16, 20, 25, 28, 40, 60, 80 mm
24, 28, 32, 38, 40, 56, 80, 100 mm
28, 30, 32, 37, 40, 50, 70, 100 mm
34, 36, 38, 46, 54, 60, 70, 90 mm

10 mm
20 mm
25 mm
30 mm
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Fig. 2 Sketch of a channel with pin-fin.
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Fig. 3 Comparison of the Nusselt no.
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Fig. 4 Nusselt number for various porosities.
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