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ABSTRACT

The objective of this research is to study the convection heat transfer coefficients of
the flow over five 100 x 100 x 12 mm. computer chip models made from aluminum which are ip-
lined on the printed circuit board (PCB). The heat transfer characteristics of in-lined chips with
the blunt faces are orthogonal and 45-degree to the mean airflow are in comparison. Dimensional
Analysis reveals that the characteristic in terms of Nusselt number for both cases is a function of
flow Reynolds number (Re,;}, the ratio between the channel height and chip height (H/B) and the
ratio between length between chips and channel height (S /H). The experiment is done in the low
speed wind tunnel in which laminar air velocity is varied. Temperature of all chips is measured by
infrared camera such that the convective heat transfer coefficients are accordingly calculated at
different values of channel heights, length between chips and flow speed. For both cases, the
Nusselt number of the first chip is found to be the largest and those of the chips behind decrease
along the chip’s positions. The Nusselt number of the fourth chip is the smallest. However, the
value increases for the last chip in line. The alternation of H/B and S /H leads to Iarger averaged
Nusselt number. The results also show that the 45-degree configuration yields 25.8% larger heat
transfer coefficients than that of the 90-degree configuration. The correlations of both cases with

95% confidence are formulated in terms of Nusselt number as a function of Rey,, H/B and S /H.



