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Multiscale Simulations for Soft Matters

Takashi Taniguchi and Ryoichi Yamamoto

abstract: Multiscale simulation methods have been developed based
on the local stress sampling strategy and applied to three flow problems
with different difficulty levels: (a) general flow problems of simple
fluids, (b) parallel (one-dimensional) flow problems of polymeric lig-
uids, and (c) general (two- or three-dimensional) flow problems of
polymeric liquids. In our multiscale methods, the local stress of each
fluid element is calculated directly by performing microscopic or meso-
scopic simulations according to the local flow quantities instead of us-
ing any constitutive relations. For general (two- or three-dimensional)
flow problems of polymeric liquids (c), it is necessary to trace the his-
tory of microscopic information such as polymer-chain conformation,
which carries the memories of past flow history, along the streamline
of each fluid element. A Lagrangian-based CFD is thus implemented to
correctly advect the polymer-chain conformation consistently with the
flow. On each fluid element, coarse-grained polymer simulations are
carried out to consider the dynamics of entangled polymer chains that
show extremely slow relaxation compared to microscopic time scales.
This method is successfully applied to simulate a flow around a cylin-

drical obstacle.
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