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Molecular dynamics simulation of liquid argon flow in
nanochannels using different potential functions
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Abstract- In the present paper, Molecular Dynamics Simulation (MDS) is performed for Poiseuille flow of liquid
Argon in a nanochannel by embedding the fluid particles in an external force with different potential functions. Three
types of Lennard-Jones (LJ) potentials are used as interatomistic or molecular models for evaluations of interactions and
density, velocity profiles across the channel are investigated. The interatomic potentials are LJ 12-6 potential, LJ 9-6
potential and LJ-Smooth potential. Density and velocity profiles across the channel are investigated. Obtained results
show that hydrodynamic characteristics and behavior of flow depends on the type of interaction potential. It is shown
that the LJ 9-6 predictions for velocity and temperature are larger than those of LJ12-6 and LJ-Smooth potentials. Also,
applying LJ 9-6 results in further calculations time. The results show the effect of interaction force model on the
understanding and analyzing of nanoscale flows.

Keywords: Molecular Dynamics Simulation, Nanochannel, Poiseuille Flow, Lennard-Jones.
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1. Molecular Dynamics Simulation
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1. Lennard-Jones
2. Smooth
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1. Periodic Boundary Condition
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1. Face-Centered-Cubic (FCC)
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