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Introduction

The prediction of transport properties of liquids is of high interest in process design since experimental data is often lacking, especially for non-ambient conditions. Moreover, due to the
complexity of the involved physical mechanisms, the presently available theoretical approaches often fail. In recent years molecular modeling and simulation has become a powerful tool to
accurately predict the dynamic properties of model and real fluids. The present work intends to demonstrate the capabilities of molecular simulation in this sense. A comprehensive study
of the transport properties for the truncated and shifted Lennard-Jones potential is presented. This fluid model is attractive since it is well suited for molecular simulation studies in which
large particle numbers are needed. Furthermore, transport properties of highly polar and hydrogen bonding real fluids are predicted for a wide range of temperatures and pressures.

Real Fluids

Molecular Models

® Molecular models of real fluids studied here are rigid, non-polarizable and based on
united-atom Lennard-Jones potentials with superimposed point charges or point dipoles.
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Figure 2: Liquid monomethylamine: pressure dependence of the self-diffusion coefficient at
different temperatures (left); temperature dependence of the shear viscosity at p = 0.1 Mpa
(right). The bullets represent the simulation results, the crosses are experimental data [4], the
dark blue line is the DIPPR correlation and the light blue lines are the estimated uncertainties.
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Figure 1: Reduced self-diffusion coefficient - density product (top left); reduced shear viscosity
(top right); and reduced thermal conductivity (bottom) as function of the reduced density for
selected reduced temperatures.

(right). The bullets represent the simulation results, the crosses are experimental data [5],
the dark blue line is the correlation from REFPROP, and the light blue lines are the estimated
uncertainties.
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Figure 5: Liquid ammonia: (left) temperature dependence of the self-diffusion coefficient at
different pressures; (right) temperature dependence of the shear viscosity at p = 50 MPa.
The bullets represent the simulation results, the crosses are experimental data [6], the dark
blue line is the correlation from REFPROP and the light blue lines are the uncertainties.
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