A data-driven reduced order modeling framework
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Introduction

The project aims to develop a propeller of optimal shape for cruise ships. Goals of the project:

The shape optimization problem is faced exploiting data-driven Reduced Order Models improve the efficiency of the propeller’s blades;

(ROMSs) to reduce the computational effort of high-fidelity fluid dynamic simulations of open avold the cavitation phenomenon, i.e. the formation of vapor-filled cavities;
water tests. reduce noise, vibration and consumption.
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BladeX 1is a Python package for geometrical PyGeM is a Python package using Free Form Defor- EZyRB is a Python library for data-driven (non-
parametrization and bottom-up construction of pro- mation, Radial Basis Functions, and Inverse Distance intrusive) model order reduction with POD with in-
peller blades. Weighting to morph complex geometries. terpolation.

References

|1] N. Demo, G. Ortali, G. Gustin, G. Rozza, and G. Lavini. An efficient computational framework for naval shape design and optimization problems by means of data-driven reduced order modeling
techniques. Bollettino dell’Unione Matematica Italiana, Nov 2020.

2] N. Demo, M. Tezzele, A. Mola, and G. Rozza. Hull shape design optimization with parameter space and model reductions, and self-learning mesh morphing. Journal of Marine Science and
Engineering, 9(2), 2021.

3] M. Tezzele, N. Demo, A. Mola, and G. Rozza. An integrated data-driven computational pipeline with model order reduction for industrial and applied mathematics. In M. Giinther and
W. Schilders, editors, Novel Mathematics Inspired by Industrial Challenges, number X in Mathematics in Industry. Springer International Publishing, 2022.

4] M. Tezzele, N. Demo, G. Stabile, A. Mola, and G. Rozza. Enhancing CFD predictions in shape design problems by model and parameter space reduction. Advanced Modeling and Stmulation in
Engineering Sciences, 7(1):40, Oct 2020.



