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Abstract: As key materials for blocking heat transfer and maintaining low-temperature environments, polymer cold
insulation materials hold significant application value in fields such as food, healthcare, construction, energy storage and
transportation, and aerospace. The article systematically elucidated core cold insulation mechanisms of polymer cold
insulation materials, with a focus on introducing their main types, property characteristics, and application scenarios. The
article placed particular emphasis on analyzing the key property evaluation indicators of polymer cold insulation materials,
including thermal conductivity, density, mechanical strength, and fire resistance. Finally, the article summarized the
current technical challenges faced by polymer cold insulation materials and provided an outlook on their future
development directions.
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Tab.1 Classification, property and application of common polymer cold insulation materials
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