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Table 1 Thermo-physical properties of n-eicosane and silica

nano-porous material

Properties n-Eicosane, Silica porous
P CooHa material
Melting point/’C 36.7
Latent heat of
fusion/x 10°J kg 241
Specific heat/J kg K™ 2210 (308 K) 549
Therm\z/l ::r??cigﬁtlwty/ 015 037
Density/kg m™ 856 (308 K) 280
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Fig.1  Experimental preparation process of n-eicosane/silica

nano-composite
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Fig.4 FE-SEM images of the silica nano-material (a) and

n-eicosane/silica nano-composite (b)
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Structure and Thermodynamic/Heat Transfer of n-Eicosane
in Silica Nano-Porous Materials

Zhou Xiangfa®, Zhang Shiying®, He Rongan®, Feng Junzong?, Feng Jian?
(1. Changsha University, Changsha 410003, China)
(2. State Key Laboratory of Advanced Ceramic Fibers & Composites, National University of Defense Technology,
Changsha 410073, China)

Abstract: A sol-gel synthesis method to fabricate phase change nano-composites by impregnating silica nano-porous materials with
n-eicosane was reported. Field emission scanning electron microscope (FE-SEM) results show that the sol-gel synthesized silica has an
open network structure as a host for shape stabilization of molten n-eicosane. A combined thermodynamic/heat transfer analysis was
carried out to determine the total mass, thickness, and temperature excursion as functions of the area fraction of n-eicosane at given
maximum energy and thermal flux. The derived hyperbolic relations show that increasing the n-eicosane area fraction results in a better
thermal management in smoothing temperature fluctuation, lower total mass, and lower volume in the nano-composites.
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