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Molecular dynamics simulation on thermal conductivity

of nanocomposites embedded with fractal structure”
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(Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, School of Energy and Environment,

Southeast University, Nanjing 210096, China )

( Received 5 May 2014; revised manuscript received 8 July 2014 )

Abstract

Sierpinski carpet fractal structure is introduced into the construction of Si/Ge nanocomposites in this paper so as

to regulate and control the thermal conductivity of the nanocomposites. Non-equilibrium molecular dynamics simula-

tion is applied to investigate the thermal conduction performance of nanocomposites embedded with fractal structure.

Effects of the silicon atom percent, axial length and cross-sectional dimensions on the thermal conductivity of nanocom-

posites embedded with fractal structure are analyzed and compared with the corresponding nanocomposites embedded

with traditional rectangular structure. It is indicated that, owing to the enhanced scattering at the Si/Ge interfaces of

nanocomposites embedded with fractal structure, their thermal conductivity are lower than that embedded with rectan-

gular structure, thus providing an effective way to improve the thermoelectric efficiency. And it is also demonstrated that

the thermal conductivity of nanocomposites embedded with fractal structure are affected by the silicon atoms percent,

axial length and cross-sectional size. The thermal conductivity is first decreased and then increased with the increase of

Si atom percent. In addition, the increase in axial length of nanocomposites may lead to the enhancement of thermal

conduction.

Keywords: thermal conductivity, fractal, molecular dynamics, nanocomposites
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