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A Hybrid Multiscale Simulation of Micro- and Nano-fluidics with
Surface Roughness

Ping Zhang, Qiang Li
Laboratory for Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences

Abstract A hybrid method has been developed recently for nano- and micro- fluidics, which
divides the computation area into three parts. One is continuum area which is solved
by Navier-Stokes equations, the other is discrete area discribed by Molecular
Dynamics (MD) simulation, and the third one is the overlap area where these two areas
match each other. We use the dynamical coupling model to keep momentum
continuum. In order to check out the problem of unsteady phenomena resulted by
random choice position for new particles, we use Usher algorithm to search low energy
site to add particles and keep mass continuum. And we also simulate the sudden-start
Couette flows with roughness on the bottom wall. The results obtained are
quantitatively in agreement with the full MD simulations under non-slip boundary
condition. This agreement demonstrates the validity of the hybrid method and foresees
the broad applications of the hybrid method.

Keywords Micro-fluidics; Hybrid scheme; Usher algorithm; dynamical coupling model



