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Study on Natural Convection Cooling of Electronic Equipment*
(Effects of Wall Clearance)
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Abstract
In this study, the natural cooling of electronic equipments has been studied experimentally. The natural convection
between two vertical walls modeling printed circuit boards was investigated. Velocity fields between the walls were
measured using a PIV and a cooling capacity was estimated as functions of the board spacing and a heating power. It
was found that the cooling capacity was small when the board spacing was less than 10mm under the condition
examined. Measured velocity profiles were compared with available analytical and experimental data and the validity of
the PIV measurement was confirmed.
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Fig. 2 Dimensions of board model
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Table 1 \elocity increase caused by density change

o [mm] |Q, [W]|AV .y, [MS] | ¥ [mVs] | 7, [m/s] | AP [ms]
1.0 0.046 0.129 0.086 | 0.0042

15 2.0 0.024 0.168 0.112 | 0.0098
3.0 0.008 0.195 0.130 | 0.0162

1.0 0.021 0.021 0.014 | 0.0047

10 2.0 0.033 0.035 0.023 | 0.0113
3.0 0.024 0.024 0.016 | 0.0189

5 1.0 0.099 0.066 | 0.0045
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Fig. 13 Comparison of velocity profiles for ¢ = 10 mm
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