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Complex flows in a fluid with dispersed amphiphilic membranes (such as
vesicles) are typical examples of target phenomena of multiscale simulations. We developped a
multiscale simulation method, where the macroscopic flow is described by smoothed particle
hydrodynamics (SPH) method, while the migration and diffusion opf amphiphilic molecules on the
vesicle membrane are simulated by microscopic molecular models embedded in each of the SPH
particles. With this formulation, we could simulate Marangoni flows coupled with the defromation of
the vesicle. In this methodology, we succeeded in reproducing complex flow and deformation of
vesicle by a combination of 3 techniques, i.e. tracing the membrane surface, parallel computation of
flow and elastic deformation of the membrane, and the diffusion of amphiphilic molecules on the
membrane surface.



Multi-Scale Simulation Platform for complex flows: MSSP

Smoothed Particle Hydrodynamics; SPH
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