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Simulation of Heat Transfer in a Computer Notebook
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Abstract

Most air cooling within a computer notebook flows are turbulent flow which is more complicated than
laminar flow Therefore, turbulence model is important for computational fluid dynamics (CFD) study of this
type of flow. This research therefore aims to simulate the central processing unit (CPU), hard disk and
memory cards. The finite volume method using k —& turbulence model is used in the current work. From
the calculation, the realizable k —& turbulence model calculated with the non-equilibrium wall function gives
the closest result to the experimental data compared with the other RANS turbulence models.
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i@experimental data - computational datal

- %100 %
experimental data

i=1

Model Error percentage = N
standard k-¢ : standard wall function 4.2645
standard k—¢& : non-equilibrium wall function 4.1344
standard k—¢ : enhanced wall function 4.0043
RNG k-¢ : standard wall function 4.0358
RNG k-e¢ : non-equilibrium wall function 3.7756
RNG k-¢ : enhanced wall function 3.8459
realizable k—¢ : standard wall function 2.9283
realizable k—¢ : non-equilibrium wall function 1.0725
realizable k-¢ : enhanced wall function 2.9342
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Average temperature
case
Battery CPU RAM Hard disk
1 37.3304 °c 33.5724 °c 34.0186 °c 30.0827 °c
2 36.8304 °c 32.3376 °c 33.8622 °c 29.9347 °c
3 36.5798 °c 33.6462 °c 34.2049 °c 29.7168 °c
4 36.5604 °c 33.6843 °c 33.8394 °c 29.4024 °c
5 35.8908 °c 32.6758 °c 33.8105 °c 29.3251 °c
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