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Abstract

With the growing urgency of building energy efficiency, phase change materials (PCM) have emerged as a research hotspot in
building exterior energy conservation due to their ability to regulate temperature fluctuations and reduce energy consumption through
latent heat exchange. This paper systematically reviews the classification and modification techniques of novel PCM materials,
focusing on their integration methods and application scenarios in building exterior systems. It also analyzes key indicators and
methods for thermal performance testing. Through experimental testing and numerical simulations, the thermal buffering effect
and long-term stability of PCM exterior walls are validated. Finally, the study proposes current challenges and development
recommendations. The research demonstrates that synergistic design of PCM materials with exterior wall systems can significantly
enhance thermal comfort and reduce peak energy consumption. Thermal performance testing should consider both the intrinsic
properties of the materials and their dynamic service environments.
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