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Abstract

Colloidal suspensions of nanoparticles (nanofluids) are materials of interest for

thermal engineering, because their heat transfer properties are typically en-

hanced as compared to the base fluid one. Effective medium theory provides

popular models for estimating the overall thermal conductivity of nanofluids

based on their composition. In this article, the accuracy of models based on

the Bruggeman approximation is assessed. The sensitivity of these models to

nanoscale interfacial phenomena, such as interfacial thermal resistance (Kapitza

resistance) and fluid ordering around nanoparticles (nanolayer), is considered for

a case study consisting of alumina nanoparticles suspended in water. While no

significant differences are noticed for various thermal conductivity profiles in

the nanolayer, a good agreement with experiments is observed with Kapitza re-

sistance ≈ 10−9 m2K/W and sub-nanometer nanolayer thickness. These results

confirm the classical nature of thermal conduction in nanofluids and highlight

that future studies should rather focus on a better quantification of Kapitza re-

sistance at nanoparticle-fluid interfaces, in order to allow bottom up estimates

of their effective thermal conductivity.
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