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COMPUTING THERMOPHYSICAL
PROPERTIES OF FLUIDS USING
MOLECULAR DYNAMICS
SIMULATIONS

This is an introductory hands-on course on the molecular dynamics (MD)
simulations. The main goal is to show how one can compute
thermophysical properties of fluid systems using molecular dynamics
simulations. In particular, we will use GROMACS, a free and open-source
code, that can handle very large simulations in a very efficient way. We
will discuss the role of force fields in these calculations, as well as the
variety of existing force fields for different applications. We will study
the fundamental concepts underlying the computation technique such as:
the Verlet algorithms for numerical integration of the classical equations
of motion, periodic boundary conditions and the minimum image
convention, long-range corrections to pressure and to energy, and the
use of thermostats and barostats for NPT simulations. In terms of the
thermophysical properties, we will apply MD simulations to compute:

density,

heat capacities,

diffusion coefficient,

and viscosity




