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Development of the unified simulation framework for strongly coupled fluid
motion and structural deformation for the EXA scale computing

Tsubokura, Makoto

13,400,000

Building Cube Method

A simulation framework for unified analysis of fluid motion, structural
deformation, and aeroacoustics has been constructed and its validity was demonstrated on various
applications in the field of mechanical engineering, civil engineering and biomechanics. By adopting

the Building Cube Method based on the hierarchical orthogonal grid system for the base data
structure and using unified governing equations for both fluid and structure on Eulerian treatment,
very high performance for both single node and parallel efficiency could be achieved on the flagship
supercomputer “ Fugaku” for the applications of strongly coupled problems of fluid motion and
structural deformation. These achievements clearly open the way to the complex coupling problem
observed in industrial applications, which current existing simulation frameworks are difficult to
treat.
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