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Cooling Performance of an Electronic System Including
Electronic Components Mounted with Heat Sink
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Abstract

A numerical study on the cooling performance for electronic components mounted with heat
sink in an electronic system has been performed. The model of electronic system consisted with
lower and upper modules in which the electronic components mounted with heat sink were
arrayed. To find better configuration under a given fan power for effective cooling, the cases
called 'No heat sink’, 'Both heat sinks’, 'Lower heat sinks’, and 'Upper heat sinks’ were tested. The
results showed that the cooling performance in "Upper heat sinks’ was the best among four cases.
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Fig. 2 Detail of calculation region(unit : mm).
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Fig. 3 Four cases of the heat sink configurations investigated.
Table 1 Thermophysical properties of electronic devices.
Th 1
. _ Specific Thermal erma
Electronic . Density L. expansion
device Material (kg /m?) heat conductivity coefficient
g/m efficien
(J/kg K) (W/m K)
(1/K)
PCB Epoxy glass 1938 879 0.2 15%107®
Electronic Ceramic
3970 765 0.7 5x10°°
component compound
Heat sink Aluminum 2713 883 55 17X107®
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Table 2 Values of K, #, V;, and Q,, for four cases.
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Table 4 Comparison of the system thermal resistance between No heat sink and Both heat sinks.
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Table 5 Comparison of the system thermal resistance between Lower heat sinks and Upper heat sinks.
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Table 6 Verification of present study.

4T.(C) T.(C)
y (mm) (Present study) (Park and Lee“®)
30 10.3 7.5
90 14.5 11.3
150 18.0 13.8
200 19.1 14.9
300 20.0 15.5
350 241 20.3
410 25.0 23.7
470 26.0 26.0
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