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Comprehensive Comparative Study on Insulation Materials of Cold Storage
Wall Panel in Indoor Ski Resort
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Abstract : Based on the specific environmental requirements of indoor ski resort cold storage, this study
conducted experimental testing and comparative analysis of seven insulation materials—
polyisocyanurate (PIR), extruded polystyrene (XPS), aerogel, vacuum insulation panels (VIP), phenolic
foam, rock wool, and foamed glass—across five key performance indicators: thermal conductivity,
water absorption rate, moisture resistance, fire resistance rating, and dimensional stability. Through
data analysis and engineering validation, PIR material was identified as the most outstanding option,
demonstrating a thermal conductivity of 0.019-0.023 W/(m - K), water absorption rate < 1%, B1-
grade flame retardancy, and linear shrinkage rate <1% at-30 ° C. Under the adverse conditions of
indoor ski resort cold storage—characterized by low—temperature high—humidity environments (-3
to-5 ° C, 75% humidity), stringent fire safety requirements, and extended operational lifespan—PIR
material emerged as the optimal choice. The use of 150mm-thick PIR panels as wall insulation material
for indoor ski resort cold storage achieved over 35% energy savings compared to conventional
insulation materials, while also offering the lowest lifecycle cost.

Keywords : indoor ski resort; cold storage insulation; PIR; material comparison; thermal conductivity;
fire resistance
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