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Control of Electronic board temperature using heat sink containing stearic acid
as a phase change material

F. Rostamian Department of Chemical Engineering, Isfahan University of Technology, Isfahan, Iran

N. Etesami
M. Haghgoo

Department of Chemical Engineering, Isfahan University of Technology, Isfahan, Iran
Iranian Space Research center, Tehran, Iran

Abstract

In this study, management of the electronic board temperature using an aluminum heat sink with9 fins containing phase change
material (PCM) was investigated, experimentally. The critical temperature of the electronic board was 85 ° C and according to this
temperature, stearic acid was selected as PCM for temperature management of the system. Experiments were performed in the wide
power range and in different volume fractions of PCM. Using PCM at 11% volume fractions at power of 4 W significantly increased
20 minutes the operating time of the electronic board. Increasing the volume fraction of PCM from 11% to 50% at the power of 6 W,
increased PCM melting range by 878 seconds and increased the operating time by 14 minutes. Experiments with alternative power
(10 minutes on and 80 minutes off) in several consecutive heating-cooling cycles and at high powers (10, 15 and 18 watts) showed
that the sensitivity of heat sink performance to PCM volume percentage at high powers is more than in low powers.

Keywords: Phase change materials, Stearic acid, Heat sink, Electronic board cooling, Temperature management, Heating and

cooling cycles.
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