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Short description of possible research topics for a PhD:  

 

Enhancing thermal conductivity of simple fluids is of major interest in numerous applicative 

systems. One possibility of enhancing thermal properties consists of dispersing small 

conductive particles inside. However, in general, aggregation effects occur and then one must 

address systems composed of dispersed clusters composed of particles as well as the ones 

related to percolated networks.  

This PhD aims to analyze the conductivity enhancement of different microstructures scaling 

from clusters dispersed into a simple matrix to the ones related to percolated networks 

exhibiting fractal morphology. 

Thus, we try in this work to answer the following fundamental question: to what extent is the 

organization of the nanoparticles inside nanofluids essential for improving the thermal 

conductivity of nanofluids? 

This question is fundamental in many aspects. We will try in this work to prove that the effect 

of organization is crucial in the enhancement. In addition, the percolation or not of the 

particles is determinant for final conductivity. The PdD student must establish a strategy for 

calculating the heat transfer homogenization based on Fourier’s law without taking into 

account the Brownian induced conductivity and must compare it to the Molecular dynamic 

conductivity of a suspension.  

 

Required background of the student:  

- Engineering Mechanics (Continuum medium) and Heat transfer 

- Newton’s equations for Molecular Dynamic 

- Finite Element discretization  

- (Homogenization)  
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