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Thermal properties measurement and heat storage analysis 
of paraffin-nanoparticles composites phase change material: 

comparison and optimization  
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Department of Chemical Engineering, Shiraz University, Shiraz 7134851154, Iran 

 

Abstract: 

Thermo-physical properties of phase change materials (PCMs) are important in latent heat 

thermal energy storage applications. At high heat flux levels, the poor thermal conductivity of 

PCMs limits their thermal control performance. This problem can be solved by employing 

composite materials with a better heat conducting matrix. In this study, various nanoparticles 

such as SiO2, Al2O3, Fe2O3, ZnO and their combinations were used as thermal conductivity 

promoter to produce modified paraffin samples by direct-synthesis method. Thermal properties 

such as phase change temperatures, latent heat of melting and solidification and heat capacities 

of composites were measured by differential scanning calorimetric technique. Morphological 

properties identifying the components that make up the sample and dispersion of nanoparticles in 

paraffin mixture were characterized using scanning electron microscopy. Measurements show 

that thermal conductivity and diffusivity of the composites are substantially enhanced by 

increasing the nanoparticles mass fractions at the tested temperature. The best result was 

obtained for samples containing Al2O3 nanoparticles. The lowest decrease in latent heat was also 

observed for PCM with Al2O3 nanoparticles. As a conclusion, Al2O3 nanoparticles showed 

significant potential for enhancing the thermal storage characteristics of the paraffin mixture.  
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