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Design of a Pin—-Fin Structure in a Channel Considering .
the Heat Transfer and Pressure Drop Characteristics
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ABSTRACT: Rapid development of electronic technology requires small size, high density
packaging and high power in the electronic devices, which results in more heat generation.
Suitable heat dissipation is required to ensure the guaranteed performance and reliable opera-
tion of the current state-of-the—art electronic equipment. The aim of the present study is to
find out the forced-convective thermal-hydraulic characteristics of a pin-fin heat exchanger as
a candidate for cooling system of the electronic devices through the analysis and experiment.
Various configuration of the pin-fin array is selected in order to find out the effect of spacing
and diameter of the pin—fin on the heat transfer and pressure drop characteristics. Experimental
results are compared with the analyses and correlations of several researchers. Finally, the
design guide are provided for the required pressure drop and/or the heat transfer characteri-
stics of the heat exchanger.
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Fig. 1 Sketch of the model.
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® Fan unit

@ Thermal insulation
@ Differential pressure transducer
@ 3 outlet thermocouple probes

@ RPM controller

® 3 inlet thermocouple probes
Test section (Pin-fin array)
@ Hot wire anemometer

® Flow straightener
® Foil heater
® Base plate (Copper)

Fig. 2 Schematic diagram of the experimental apparatus.
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Fig. 3 Comparison of the Nuexp and Nueal.

= AFge 83 ofF AA JEhUE, B
& nEskx] &2 Y F I current study A
AFga vls] %7 FHA vedn o B o
T Ao ALE3 dHEAS nHE FAY &
AEg& kygziol BEIA AA dE5H, g;}&}
oz o4 WA WMo FA dAZAS

#23A 2A Asdszn 7] WEoz BHdd
o B ATe FAS BE d7ARs e

200 T T y T y T
—u— Experiment O
150 —+— Current study(A) E
-o— Current study(B) O\o\ /AA
—o— VanFossen™ o e &
5 1004 -+-Cho"® AS<a AN
Z —a—You™™ : e o
:\0—~¥—3=v0<$\v
" o
—_—
50 1 .\::-\I.
LN
~e

0 T T T ——t .
03 04 05 06 07 08 09
Porosity

Fig. 4 Comparison of the Nusselt number with
porosity.
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