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Experimental Investigation on the Heat Storage Enhancement of
Phase Change Materials Embedded in Open-Cell Metal Foam in

an Inclined Rectangular Enclosure

GUO Zengxu, BAI Qingsong, YANG Xiaohu, LIU Yanhua, JIN Liwen

(School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To study the melting behaviors of pure paraffin and the paraffin embedded in open-cell
metal foam under different inclination angles between the metal foam enclosure and ground. an
experimental system enabling visualization of solid-liquid interface was built. The system was
used to observe and record the evolution of phase change interface in the melting process to justify
the contribution of natural convection under different inclination angles to the migration of
melting front. Results demonstrated that the solid-liquid interface was found to be tilted in the
inclined(9# 0°) position. At the horizontal state (§=0°), the interface for pure paraffin was
overall horizontal but locally serrated. Different inclination angles were found to have great
influence on the melting process of pure paraffin. The full melting time was reduced with the
decrease of inclination angel §. The full melting time of pure paraffin in horizontal position was
decreased by 14. 77%, 25% and 34.16% in comparison with 30-degree, 60-degree and 90-degree
cases, respectively. This indicates that the contribution of inclination angle to the thermal storage

process of paraffin embedded in metal foam can be neglected.
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