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Shape Remodeled PCM Capsule for Cold Storage

De-Hai Yu, Hao-Xuan Dong, Zhi-Zhu He
(Department of Vehicle Engineering, College of Engineering, China Agricultural University, Beijing 100083)

Abstract This paper proposed a novel PCM (phase change material) capsule for cold storage, which could be
remodeled for complex shape design and used to eliminate thermal stress induced by the solid-liquid phase
transition. Ethylene glycol water solution is considered as PCM and encapsulated with liquid metal (LM) based
silicon rubber through shell mold casting with intermediate medium of paraffin wax. The solidification of
LM-silicon has large degree of super-cooling and happens at -73°C. Liquid metal has important impact on the
thermal conductivity of rubber (increasing with 6 times higher) and elastic property (stretch rate about 550%).The
heat transfer and shape remodeling are both investigated and demonstrated. Shape remodeled PCM capsule
reported here may be very useful for food and drug cold chain, and cold storage.

Keywords PCM capsule, Liquid metal, Cold storage, Elastic material
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