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Abstract: Energy use for heating, ventilation, and air conditioning remains a major component of building operational
energy demand. Improving the passive heat storage and temperature regulation capacity of building envelopes is therefore
important for energy-efficient buildings. Phase change materials (PCMs) can store and release latent heat near their phase
transition temperature. When incorporated into concrete or cement-based composites, they may increase the thermal inertia of
components, reduce indoor temperature fluctuations, and delay heat transfer. This paper reviews phase change concrete in
terms of material composition, thermal regulation mechanism, preparation methods, thermal properties, mechanical
performance, durability, and engineering applications. Previous studies show that microencapsulation, porous carrier
adsorption, lightweight aggregate loading, and composite encapsulation can improve the shape stability of PCMs in
cementitious matrices. Nevertheless, higher PCM contents often introduce strength loss, interfacial weakening, and durability

uncertainty. Phase change concrete is promising for walls, roofs, floors, and prefabricated components, but its practical use is
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still limited by leakage control, thermal conductivity matching, long-term service performance, cost, and standardized
evaluation. Future work should emphasize coupled thermal, mechanical, and durability design, together with full-scale
component tests, long-term monitoring, and life-cycle assessment.

Keywords: Phase change materials; Phase change concrete; Cement-based composites; Building energy efficiency; Thermal

performance; Durability
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Fig. 1 Comparison of PCMs incorporation techniques in concrete
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Fig. 2 Evaluation indicators for performance of phase change concrete
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