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Fig.1 Contour of interface of two fluids in rectangular channel

at ¢ = 1600(including bulk of fluid and precursor film)
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Fig.2 Precursor film profile cut at the transition towards the
macroscopic drop (solid line). The dash dot line is the profile
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CONTINUUM HYDRODYNAMIC MODEL OF A PRECURSOR FILM "

Luo Xiongping?)
(School of Engineering, Ningbo University, Ningbo 315211, China)

Abstract This paper studies a model for a fluid lump spreading with a precursor film. In the description,
the fluid lump and the precursor film are calculated as a whole using order parameter coupled Navier-Stokes
equations, CHW (Cahn, Hilliard and van der Waales) equation and GNBC (Generalized Navier boundary condi-
tion). The fluid lump spreads under the actions of certain long-range force -VW (van der Waals) intermolecular
long-range force, surface tension and viscous force. A film of nanoscopic thickness emerges as VW force reaches a
certain value. The profile of the film after spreading a long time approaches to 1/z power law, which agrees well
with the theoretical results of Ref.[1]. The frontal position of the film is found to has a power-law dependence
on time, which is also shown in the results of some experiments/®. The interfacial stretching has a power-law

dependence on time as well. The exponent of the later is a little bigger than that of the former.

Key words precursor film, generalized Navier boundary condition, wetting, CHW equation, VW intermolec-

ular long-range force
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