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Abstract

At Chiyoda Corporation, various simulation technologies are used in designing various
facilities. CFD analysis and FEM analysis, which are three-dimensional analysis technologies,
are also being applied to fluid-structure interaction analysis due to recent improvements in
computer performance. Depending on the target phenomenon, it is possible to obtain a
result closer to the actual phenomenon by performing the fluid-structure coupled analysis
than by analyzing each of them individually. Coupling analysis can be broadly divided into
strong-coupling analysis and weak-coupling analysis. In strong-coupling analysis, different
phenomena are solved simultaneously without time delay and usually by one comprehensive
software platform. In weak-coupling analysis, each phenomenon is analyzed by a dedicated
software platform and the calculation result is passed between software platforms. In one-
way coupling analysis, the calculation result is passed to the other analysis software once,
and in two-way coupling analysis, the calculation result is passed multiple times between
both analysis software platforms.

This paper introduces the following four cases; 1. An example of investigating the cause
of pipe cracking at a fluid confluence with a temperature difference through one-way
coupling analysis, 2. An example of two-way coupling analysis of CFD and FEM for Karman
vortices, 3. An example of strong-coupling analysis of CFD and FEM for sloshing, and 4. An

example of vibration analysis using a model that combines piping, equipment, and frames.
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