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Advancement and Future of Turbomachinery Flow Optimization Technology

by Akira GOTO

Further advancement of fluid engineering technology for turbomachinery requires breakthroughs in both “simulation technology”
and “design technology”. Thanks to remarkable developments in computational science and high performance computing, “simulation
technology”, including fluid simulation, has evolved steadily and dramatically. While the limitations of 2D based “design technology”,
including the use of empirical design diagrams, have become evident, a 3D inverse design method using fluid dynamic design parame-
ters has been proposed and successfully applied to multi-objective and multi-disciplinary numerical optimization. Innovations in fluid
engineering technology will hopefully continue with strong academia-industry collaboration and rapid progress in information and

communication technologies.

Keywords: Turbomachinery, Numerical optimization, High performance computing, Computational fluid dynamics, 3-D design, Inverse design
method, Multi-objective optimization, Multi-disciplinary optimization, Explicit knowledge, Academia-industry collaboration
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