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Multiscale modeling and simulation for complex fluids with memory effects
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This study aimed to develop the mathematical models and computational

methods to analyze the memory effects and the multi-scale mechanics in the complex flows of soft and
biological matters. The specific research targets include the collective motions of chemotactic
bacteria and the thermal flows of entangled polymeric liquids. In the former target, we developed a
novel stochastic simulation method for chemotactic bacteria based on the Boltzmann-type kinetic
transport equation and analyzed the traveling wave and aggregation in the pattern formation of
chemotactic bacteria. In the latter target, the original mutliscale simulation method, say the
Synchronized Molecular-Dynamics method, was extended to the entangled polymeric liquids and the
multi-scale mechanism between the microscopic dynamics of entanglements of polymer chains and the
macroscopic thermal flow with strong viscous heating.
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