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Encapsulation of metallic phase change material (PCM)
for advanced concentrating solar power

ORyo FUKAHORI, Takahiro NOMURA, Chunyu ZHU, Nan SHENG, Noriyuki OKINAKA,
Tomohiro AKIYAMA (Faculty of engineering, Hokkaido University)

SUMMARY

This study reports 1) their corrosion effects to ceramic materials, 2) thermal analysis of Al-Si alloys as candidates of
high-temperature (over 500 °C) phase change material (PCM), and 3) new encapsulation technique for the PCM. Four
Al-Si alloys were selected as the PCM. Engineering ceramics such as Al,Os, AIN, SizNy, SiC, and SiO, were used for
corrosion tests. The corrosion tests revealed that Al,O3, AIN, and Si;N, shows high corrosion resistance to molten Al-Si
alloys, therefore, they were suitable as structural materials for latent heat storage systems (LHS) using Al-Si alloys.
Results of thermal analysis shows the ADC12 and Al-25wt%Si were promising PCM due to their large latent heat.
Mushroom-like Al,O; capsules were applied to the new encapsulation technique. In addition, the prepared PCM capsule

showed good durability. These results indicated the feasibility of a high temperature LHS using Al-Si alloys and

ceramics.
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Fig. 1 EDS line analyses carried out by SEM
on the interface of a) Al,03/Al, b) Al,O3/ADCI12,
¢) ALO3/AC9A, d) Al,05/A1-25Si (—Al, —0O, —Si).
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Fig. 2 DSC curves of Al, ADC12, AC9A and Al-25Si.

a) PCM capsule before and after encapsulation
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b) Mechanism of ion process by Al film
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Fig. 3 a) PCM capsule before and after encapsulation
and b) schematic of encapsulation mechanism.
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