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The numerical set-up consists of a steady-state heat transfer through Argon vapor between its condensed phase as shown in Fig. 1. The liquid temperature ratio is T 1 /T 2 =1.045 with T 2 =100 K. The rarefaction parameter δ =7.9 which is defined as the length of the vapor phase L v divided by the mean free path λ. The dimensions of the numerical simulation box are: L x =L z =5.75 nm and L y =75.0nm with periodic boundary conditions in each direction. For the MD simulations, the Lennard-Jones 12-6 potential is used to calculate the intermolecular forces between the Argon particles with parameters: ε =0.24036 Kcal/mol, σ =0.34 nm and cut-off distance r c =2.55 nm (7.5 σ ). The time step is Δ t=4.0fs. A Nosé-Hoover thermostat is applied to the liquid Argon layers to keep the average temperature fixed at T 1 and T 2 respectively. The liquid and vapor boundaries are determined by following the procedure given by Meland [START_REF] Meland | Molecular Effects on Evaporation and Condensation[END_REF]. To obtain a steady-state MD simulation, the atoms are shifted in y-direction during the simulation [START_REF] Meland | Molecular Effects on Evaporation and Condensation[END_REF]. This will keep the average number of atoms in the liquid layers equal. The final results are obtained by averaging from 1ns to 20ns.

The steady-state dimensionless S-model kinetic equations [START_REF] Graur | Comparison of different kinetic models for the heat transfer problem[END_REF] is defined as,

c ∂ f ( y , c) ∂ y =δn √T (f s -f )
where, f ( y , c) is the one particle molecular velocity distribution function, c is the molecular velocity vector, y is the distance between the liquid layers and f s the equilibrium distribution function [START_REF] Graur | Comparison of different kinetic models for the heat transfer problem[END_REF]. The S-model kinetic equation is solved by the discrete velocity method in one-dimension in physical space and two-dimension in molecular velocity space. When the numerical values of f ( y , c) are obtained, the macroscopic quantities such as temperature, pressure are obtained by integrating it over the molecular velocities. At the liquid-vapor interface, it is assumed that all the incident molecules evaporate immediately which corresponds to complete evaporation. 

RESULTS

All the results are obtained by using the peculiar velocity V =c-u, with u the vapor bulk velocity. In Fig. 2, the normalized vapor temperature profiles are shown. Both the S-model and MD predict an inverted temperature gradient profile which occurs when Δ P / Δ T > 4.7723 [4,5] which is the case here. The temperature jumps can be found near the liquid-vapor interfaces. At y=0, the vapor temperature T V /T 2 ≈ 1.005 is lower than the temperature of the hot liquid layer T 1 /T 2 =1.0 4 5. Contrarily, at y=1, the vapor temperature T V /T 2 ≈ 1.035 is higher than the temperature of the cold liquid layer T 2 /T 2 =1.0. The heat flux profiles are shown in Fig. 3.

For the S-model, the results of two different temperature ratios are depicted. This change in temperature (+0.3K) corresponds to a small shift of the position of the liquid-vapor boundary at the evaporation side (hot liquid layer). The agreement between the MD and S-model results improves considerably (Fig. 3+4, black line). Furthermore, the evaporation/condensation coefficients do have a large influence as well (not depicted). Therefore, it is important to obtain the evaporation/condensation coefficients and the position of the liquid-vapor boundary as accurate as possible.

The next step is to investigate, how the coefficients and the position of the liquid-vapor boundary can be extracted from MD simulation more accurately compared to Meland [START_REF] Meland | Molecular Effects on Evaporation and Condensation[END_REF]. q y ¿ = q y ( y )
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Fig. 1

 1 Fig. 1 Numerical simulation box for MD with Nosé-Hoover(NH) thermostat applied to a part of the liquid phase.
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 223 Fig. 2 Normalized temperature profile T ¿ =T 1 ( y )/T 2
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