
Page 129

2nd International Conference and Exhibition on

Volume 3, Issue 2J Aeronaut Aerospace Eng 2014

ISSN: 2168-9792, JAAE an open access journal
Mech Aero-2014

September 08-10, 2014

September 08-10, 2014   Hilton Philadelphia Airport, USA
Mechanical & Aerospace Engineering
Thermal transport mechanisms and thermal boundary resistances in multi-phase heterogeneous 
media containing carbon nanotubes
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Directional thermal conductivities of two and there-phase carbon nanotube (CNT) polymer nanocomposites are calculated 
using a random walk simulation with and without inter-CNT contact effects. The simulation results agreed well with 

reported experimental data for multi-phase CNT composites. The CNT-contact effect has not been explored for its role in 
thermal transport, and it is shown here to significantly affect the effective transport properties including anisotropy ratios. 
The primary focus of the talk is on the non-isotropic heat conduction in aligned-CNT polymeric composites, because this 
geometry is an ideal thermal layer as well as it constitutes a representative volume element of CNT-reinforced polymer 
matrices in hybrid advanced composites under development. The effects of CNT orientation, type (single vs. multi-wall), 
inter-CNT contact, volume fraction and thermal boundary resistance on the effective conductivities of CNT-composites are 
also discussed. It is found that when the CNT-CNT thermal contact is taken into account, the maximum effective thermal 
conductivity of the nanocomposites having the CNTs parallel to the heat flux decreases. CNT-CNT contact effects, rather than 
CNT-matrix interfacial effects dominate heat transport. These simulation results can be very useful for developing techniques 
to enhance the effective thermal conductivity of composites using conductive nanomaterials embedded in matrices, and assist 
experimentalists in interpreting heat conduction measurements.
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