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Thermal performance evaluation of lightweight, insulating, and thermal storage mortar

utilizing waste EPS and microencapsulated phase change material (mPCM)
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Abstract

A multifunctional cement mortar was developed and evaluated for building energy efficiency and lightweighting by incorporating recycled

expanded polystyrene(EPS) and a phase-change materia(mPCM). The thermal cycle test results confirmed that the optimal specimen

exhibited an excellent thermal time lag effect of approximately 8 minutes during heating and 20 minutes during cooling. This performance

is the result of two functions working effectively in tandem: EPS acts as an insulator to delay heat transfer, while mPCM simultaneously

stores latent heat to buffer thermal energy. This demonstrates that the developed mortar has potential to enhance energy efficiency by
simultaneously reducing the self-weight of buildings and stabilizing indoor temperatures.
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Plain 50 | 254 | 507 | 1522 | - - | 101
EPS15 50 | 254 | 507 | 1294 | 176 | - | 101
EPS30 50 | 254 | 507 | 1065 | 351 | - | L0l
mPCM30 50 | 254 | 507 | 1065 | - [175.60| 1.01
EPS15mPCM30| 50 | 254 | 507 | 837 | 176 |175.60| 1.01
EPS30mPCM30| 50 | 254 | 507 | 609 | 3.51 |175.60| 1.01
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