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Statement of the Problem: Phase change materials (PCM) can damp and delay indoor cooling load in hot climates but the materials can’t be directly used in buildings due to leakage problem. PCM must be encapsulated into robust and leak-proof shell material to retain PCM inside the shell for several thermal cycles and to accommodate volume change during phase transition. Currently available shell materials are weaker in strength and break down during building construction processes. Methodology: In this study, lightweight expanded clay aggregates (LECA) was used as a matrix to host the PCM (RT-31 procured from Rubitherm, Germany) to evaluate the absorption capacity, viability of coating and stability. PCM was characterized using differential scanning calorimetry (DSC). It was impregnated into the pores of LECA using a customized vacuum impregnation set up. Later, alkali-activated fly ash based geopolymer paste (GP) was used to develop a protective coating around the capsules to avoid leakage. Thermal stability of the prepared form-stable capsules was tested through rapid thermal cycling (RTC) while leak proofing was evaluated using the diffusion-oozing circle test (DOCT). Conclusion & Significance: The performance of GP-LECA-PCM was tested as a function of leak-proof, robust coating and stability over high temperatures. Coating performance and reliability of the developed macrocapsules through the novel mechanical process were examined using weathering test, RTC and DOCT. No seepage and zero weight loss were observed after 1000 RTC and after exposing to the higher temperature. The produced materials can be used for thermal energy storage applications in buildings.
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Figure1: Materials and methods involved in the production of macro-encapsulated phase change material.
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