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A Study on the Boundary Layer Thickness at a Liquid-Vapor Interface
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Abstract

The boundary layer is a very important characteristic of a liquid-vapor interface since it governs the heat
and mass transfer phenomena across an interface. However, the thickness of a boundary layer is generally
micro- or nano-sized, which requires highly accurate measurement devices and, consequently, costs the
related experiments very high and time-consuming. Due to these size dependent limitations, the experiments
related with a nano-scaled size have suffered from the errors and the reliability of the obtained data. This
study is performed to grasp the characteristics of a liquid-vapor interface, by using a molecular dynamics
method. The simulation results were compared with other studies if possible. Although other studies reported
that there existed a temperature discontinuity over an interface when the system was reduced to micro- or
nano-sized, we confirmed that there was no such a temperature discontinuity.
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Table 1 Properties of Argon and Simulation

Parameters
Mass of Argon, mug (kg) 6.634x10%
Diameter of Argon Molecule,
3.4
OAR (A)
Depth of Potential Well, &5z (3)  |1.67x10%
Time Interval, At (fs) 5.0
Cut-off Length, Ry (oar) 35
Initial Arrangement of Molecules
(X, y, z Directions) 10x10x10
Intermolecular Distance for Initial [3.70 @ T4s=100 K
Arrangement, | (A) 377 @ Ty=110K

Fig. 1 Simulation System for a Liquid-Vapor
Interface
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Fig. 4 The Snapshots of a Liquid-Vapor Interface in the case of the quality, x=0.05
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