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Effect of CNTs Content on Phase Change Characteristics of Nano-composite
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Abstract Using multi-walled carbon nanotubes (CNTs) as the enhanced thermal conductivity fillers, CNTs/
paraffin composite phase change materials (PCMs) with various mass fractions (0, 1% — 1. 0%) were prepared by a
two-step method and the phase change characteristics were experimentally investigated. It was shown that the phase
change temperatures of nano-composite were almost constant, and their latent heats shifted to lower values compared
to those of pure paraffin, and their melting and solidification times almost decreased with increasing loading of the
CNTs. For nanocomposite with 1. 0wt%, the phase change latent was lowered by approximately 6. 3% as compared to
that of pure paraffin, and the phase change times with melting and solidification processes were shortened by 31. 0%
and 25.5% as compared to that of pure paraffin. The thermal conductivity of liquid and solid composite PCMs was
shown to increase significantly with raising mass fraction. For composite PCMs with 0. 5wt% at 25 °C, the relative
thermal conductivity enhancement was nearly 13. 2%, which showed a favourable enhanced thermal conductivity re-
sults. The viscosity of composite PCMs was almost not affected by the addition of CNTs in the smaller content. When
the content of CNTs increased from 0, 5wt% to 1. O0wt%, the viscosity of composite PCMs was increased from 1% to
1. 5% as compared to that of pure paraffin. Obviously the CNTs content were greatly effected the viscosity of compo-
site PCMs,
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Fig. 1 Schematic diagram of experimental apparatus

with melting and solidification processes
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Table 1 Phase change temperature and enthalpy
of CNT's/paraffin composite
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Fig. 2 Relation between temperature and time of melting
processes for CNTs/paraffin composite
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Fig. 3 Relation between temperature and time of solidification
processes for CNTs/paraffin composite
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Fig. 4 Thermal conductivity of CNTs/paraffin composite
as function of CNTs mass fraction
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Fig.5 Viscosity of CNTs/paraffin composite

as function of CNTs mass fraction
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