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Fig.1  Scheme of the evaporating meniscus
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Table 1  Fluid physical properties

physical property water air

density, p /(kg/m*) 997 at 298 K ideal gas

thermal conductivity, k /(W/(m +K)) 0.6 0.024 2

thermal capacity, ¢, /(J/ (kg *K)) 4182 1 006.43

viscosity,  /(kg/(m -s)) 0.001 003 1.789%x1073
vapor molar mass, M /(kg/mol) 0.018 0.029

thermal expansion coefficient, 8 /K™ 0.000 251 -
derivative of surface tension, do/dT /(N/(m -K)) -0.000 15 -
vapor diffusion coefficient in air, D /(m?/s) 2.55x107%at 300 K -
accommodation coefficient, & 0.03 -

saturated vapor pressure, Do /Pa

2 334.6 at 293.15 K
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Modeling of Micro-Particle’ s Motion
Near an Evaporating Meniscus

PAN Zhen-hai, WANG Hao
( Laboratory of Heat and Mass Transport at Micro-Nano Scale,
College of Engineering, Peking University, Beijing 100871, P.R.China)

Abstract: The transport process and flow structure near an evaporating meniscus are highly
complicated due to various coupling factors. A numerical model was developed to describe the
physical process and motion of a micro-particle near an evaporating meniscus. The evaporation
and its cooling effect on the interface, vapor diffusion in the gas domain, as well as thermocap-
illary flow were considered together with computational fluid dynamics ( CFD). At the same
time, the particle’ s motion was tracked with discrete element method (DEM). The interaction
between the micro flow field and the particle, including drag force and buoyancy force, was
considered. The simulation results agree well with the experiments in previous published litera-
tures.

Key words: evaporation; meniscus; thermocapillary flow; micro-particle; microfluidics
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