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Studies on hierarchical simulation methods using slow variables to predict the
flows of soft matter
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Polymeric materials are used in various industrial fields and have become
indispensable in our daily life. To manufacture such polymer products, a process of flowing a
polymer melt into a flow channel and molding it is required. But it is not easy to predict the flow
because the microscopic states of polymer chains and macroscopic flow of the polymeric fluid have a
strong influence on each other. In this research, to predict the polymeric flow and state of polymer
chains with higher accuracy, we have developed a multi-scale simulation method that can deal
simultaneously with the state of the microscopic state of polymer chains and a macroscopic flow. In
addition, we have succeeded in extending the multiscale simulation method so that we can deal with
%he tempﬁrature distribution, the molecular weight distribution of the polymer, and a flow with a
ree surface.
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