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• Abstract: Organic phase change materials (PCMs) use the latent enthalpy of the solid-liquid 
phase transition for energy storage.  PCMs are useful as thermal barriers in construction 
materials for energy-efficient buildings, for energy storage using intermittent renewable power 
sources (e.g., solar and wind), and as a passive cooling mechanism for portable electronics.  One 
current disadvantage of PCMs for energy storage lies in their low thermal diffusivity, which inhibits 
their ability to allow for uniform heating to achieve a full phase transition during heating or cooling.  
Therefore, researchers have investigated the use of nanoparticles to improve the thermal 
diffusivity of PCMs, and inconclusive results have been reached regarding the impact the nano-
enhancement has had on the PCM.  This problem is exacerbated when nanoparticle 
agglomeration is taken into account, and little work has been done on how the PCM molecular 
structure impacts the energy storage capability.  Therefore, this talk discusses the creation of a 
multi-scale modeling framework to quantify the impact the PCM molecular structure and nano-
enhancement have on the PCM performance, and conclusions are provided regarding how 
aspects of the nano- and micro-scalesimpact the overall bulk properties and performance of the 
nano-enhanced PCMs.  
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