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Analysis of Flow and Thermophysical Properties of Nanofluids
In a Nanochannel using Molecular Dynamic (MD) Simulation
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Abstract

In the present paper, using the non-equilibrium molecular dynamic (NEMD) method, thermal conductivity coefficient of water based
nanofluids was calculated and the influence of the metal nanoparticles type with four particle types including copper, silver,
platinum, and gold inside a cooper nanochannel was investigated. Also, Pcff force field was used for modeling of the bonded and un-
bonded interactions among the molecules of water, nanoparticles, and the walls. The results, show that the silver nanoparticle has the
maximum effect on the increasing of the nanofluid thermal conductivity coefficient. The interaction and tendency between water and
nanoparticles were investigated by using of the radial distribution function (RDF) analysis and the diffusion coefficient of the
nanofluid inside the nanochannel was then evaluated. Moreover, the thermodynamic properties of nanofluids including Cv and Cp
were studied by using equilibrium molecular dynamic (EMD) method. The studies indicate that by adding nanoparticles to water, the
specific heat value is reduced in constant pressure and volume, of which the minimum and maximum specific heat reduction is
related to copper and platinum nanoparticles. By investigating the diagram of atoms’ density distribution, it was found that the
highest density is related to the silver nanoparticle and the maximum thickness of water layer is formed alongside with the gold
nanoparticle. The viscosity of the nanofluids was also calculated by two methods of equilibrium and non-equilibrium dynamics and
it was specified that the viscosities obtained for the nanofluids were increased by adding the nanoparticles to water fluid.
Keywords: Thermal Conductivity Coefficient, Pcff Force Field, Radial Distribution Function, Diffusion Coefficient, Specific
Heat Value, Viscosity.
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