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Fig.1 PCM thermal control systems for electronic components
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Fig.2 Schematic diagram of phase separation phenomenon
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Fig.3 Chemical structure of modified paraffin®™”
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Fig.6 Scanning electron microscope images of microcapsules
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Progresses in Phase Change Materials for Thermal Management in Aviation
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Abstract: Thermal management in aviation is critical. Good thermal management can improve equipment energy
efficiency and enhance system stability and reliability. The need for thermal management applications in aviation is
described, the advantages of using phase change materials to assist thermal management are analyzed, and the
current challenges to the thermophysical properties of phase change materials required for thermal management in
aviation are indicated. Optimization schemes for the thermal properties of phase change materials by various methods
are reviewed, focusing on the strategies of molecular design, eutectic mixing, dispersed additives, and encapsulation
techniques used for the preparation of composite phase change materials, as well as their performance enhancement
effects. Commonly used testing and simulation methods for the heat transfer performance of phase change materials
are introduced. The main problem with existing research is the lack of systematic theory or model guidance for
molecular design and partial eutectic mixing of phase change materials. In the future, the combination of machine
learning, quantum chemical calculations and molecular dynamics simulations is expected to lead to a more optimal
design method. By summarizing the research progress of phase change materials for thermal management
applications in aviation, it is expected to provide guidance and insights for the design, preparation and performance
verification of related materials.

Key Words: phase change material; thermal management in aviation; categorization; optimization of thermal
storage performance; heat transfer performance test
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