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Abstract: Molecular dynamics simulations for the penetrable-sphere model have been carried out over a wide range of
the packing fraction ¢ and the repulsive energy parameter £* to investigate the thermal conductivity properties of bounded
repulsive fluids. The resulting thermal conductivity coefficients A are compared with theoretical approximations including
Boltzmann and Enskog predictions in the gas kinetic theory. We have also proposed the empirical Enskog-like approx-
imation based on the Enskog theory in the hard-sphere model. In the lower repulsive energy systems of £¥=0.25 and 0.75,
the kinetic-kinetic (kk) contributions are dominant over entire densities (1s4), whereas the collision-collision (cc) con-
tributions are gradually significant in the highly repulsive energy systems of £¥=4.0 with increasing the packing densities
of $>0.4 (1~4.). Based on the molecular scale, relevant transport properties of bounded repulsive fluids are discussed
for self-diffusion, shear viscosity, and thermal conductivity reported in this series of molecular simulation studies.

Keywords: thermal conductivity, molecular dynamics simulation, bounded repulsive fluid.
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Figure 2. The reduced thermal conductivity coefficient A* as a
function of the packing fraction ¢ for (a) £%=0.25; (b) £*=0.75; (c)
&¥=1.5; (d) &*=4.0. MD results for the PS fluid are given by sym-
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gles denote the kinetic-kinetic and the collision-collision contribu-
tions to shear viscosity, respectively.
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