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A Study on the Convective Heat Transfer in Micro Heat Exchanger
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Abstract

This article presents a numerical and experimental investigation for the single-phase forced laminar
convective heat transfer through arrays of micro-channels in micro heat exchangers to be used for cooling
power-intensive semiconductor packages, especially the stacked multi-chip modules. In the numerical
analysis, a parametric study was carried out for the parameters affecting the efficiency of heat transfer in the
flow of coolants through parallel rectangular micro-channels. In the experimental study, the cooling
performance of the micro heat exchanger was tested on prototypes of stacked muiti-chip modules with
different channel dimensions. The simulation results and the experiment data were acceptably accordant
within a wide range of design variations, suggesting the numerical procedure as a useful method for designing
the cooling mechanism in stacked multi-chip packages and similar electronic applications.
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Table 2 Geometric parameters of the microchannels for
numerical models

Test w W, L H D, D,

model | (mm) | (mm)| (mm)| (mm)| (mm)
1 0.4 4.5 45 0.2 0.267 | 168.53
2 0.4 2.8 45 0.3 0.343 | 131.19
3 03 4.6 45 0.2 0.24 187.5
4 0.3 28 45 0.3 0.3 150
5 0.2 4.5 45 0.2 0.2 225
6 0.2 2.8 45 0.3 0.24 187.5
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Table 3 Geometric parameters of the numerical models
for micro heat exchanger

I‘(I:‘L‘;’:l’zzl‘;f W (mm) | We (mm) | Dh(mm) | L/Dh
5 1 125 033 27
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20 0.2 03 0.2 45
25 0.17 025 0.184 | 489
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40 0.1 0.15 0.13 68
50 0.07 0.12 0.1 87
60 0.05 0.1 0.08 112
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