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Finite Element Simulation of Complex Fluids and Applications in Production
Technology
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Many flows of engineering interest involve fluids which are governed by complex constitutive
relations. For viscoelastic fluids in particular, stabilized formulations of Variational Multi-
Scale (VMS) type can provide robustness and accuracy. They also allow arbitrary
combinations of basis functions, including equal-order interpolations for all fields [1].
Development of these methods is motivated by applications in production technology:
injection molding and additive manufacturing.

Flows of polymer melt as it fills a cavity [2] or exits the printing nozzle [3] may be highly

influenced by the microstructure of the material and by thermal effects.
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Invitation to topology optimization for fluid problems —from traditional to Al-based

approaches—

Topology optimization is a powerful design approach to determine an optimized shape and
topology of a structure under a high degree of design freedom. This presentation will
introduce its basic idea and mathematical formulation for fluid problems and demonstrate the

efficacy of the traditional and recent Al-based approaches through numerical examples.
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