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Abstract

With the advance in performance and capabilities of modern computers, the drive towards large-scale
integrated simulations of complex flow systems is growing. Grid overlapping methods represent a
powerful tool for simulating engineering problems in complex geometries, since they alleviate mesh
generation process, provide a convenient way of resolution control and allow for modeling different
physics in multiphysics systems. In this talk, we present a computational methodology for using the grid
overlapping methods both in a framework of a single code with multiple domains, as well as multiple
codes, such as compressible and low Mach number codes. We describe the details of implementation,
formulate unsteady interface conditions, investigate numerical stability with and without iterations, and
show the results of turbulent flow simulations performed with grid overlapping methods, including film
cooling of gas turbine blades and applications in reactor thermal hydraulics.
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