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Cooling Characteristics of a Notebook PC Mounted with Heat Spreader
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Abstract

Parametric study for the cooling characteristic investigation of a notebook PC mounted with heat spreader
has been numerically performed. Two cases of air-blowing and air-exhaust at inlet were tested. The cooling
effect on parameters such as, velocities of air-blowing and air-exhaust, materials of heat spreader, and CPU
powers were simulated for two cases. Cooling performance in the case of air-blowing was better than the case

of air-exhaust.
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Fig. 1 Numerical model of notebook PC(unit: mm).
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Table | Summary of the data for the components.
Dimension Thermal Power
Component (mmxmmxmm) Conductivity (W;
) (WimeK)

Battery 158x95%22 90 5
CD-ROM 145x115x22 204 5
HDD 105x70x20 204 5
PCMCIA 105x80x%20 204 5
Mother 250%135%2 25 5
VGA 33x33x10 18 4
CPU 33x33x10 18 13
Fan 30x30x6 - -

Table 2 Summary of the data for the heat spreader.

: : Thermal
Element Dimension Material | Conductivity
(mmxmmx*mm) (WmK)
171x66x1+131
Plate 1 al 204
49x1
Contact Al 204
block 33x33x9
Eva. Block 33x33x9 Al 204
Heat pipes ©: 60x4x2 Cu 5000*
PP @: 50x4x2
Heat sink 60x40%9 Al 204

*The value was calculated from experimental data.
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Fig. 2 Air-flows in notebook(u;,=1.2 m/s and z=5.5mm).
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Fig. 3 CPU temperatures for various inlet velocity in
two cases.

Table 3 Thermal resistances for various inlet velocity in

two cases.
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Fig. 4 Comparison of CPU temperatures for various
materials of heat spreader.

Table 4 Thermal resistances for various materials of heat
spreader.

Materials of heat
Case spreader Ave-

Al Cu | Mg | reee

Re Air- 29 | 26 | 39 | 31

PU blowing

(°’C/w) Air- 32 | 28 | 43 3.5
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Fig. 5 CPU temperatures for increase of CPU power.
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