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In engineering, the numerical analysis of partial differential equations plays a pivotal role, with repeated
parameter variation analyses being crucial in manufacturing. However, conducting analyses with detailed
models is time-intensive. To reduce computational costs, model order reduction has been extensively
studied. This research focuses on Reduced Order Models (ROM), constructed from high-fidelity Full
Order Models (FOM), employing the POD-Galerkin (POD-G) method for projection of the FOM onto a
POD basis derived from the FOM analysis results. It is known that the application of the POD-G method
to nonlinear problems results in high computational costs for projection operations. Consequently, a
technique known as Hyperreduction (HR) methods has been proposed. The present study adopts the
Empirical Cubature Method (ECM) as the HR technique, a numerically stable and effective method for
creating a Reduced Quadrature to replace Gauss Quadrature. ECM, originally proposed for structural
analysis, has not been sufficiently investigated for fluid analysis. The aim here is to extend ECM to be
applicable to fluid analysis. We demonstrate the methodology's effectiveness with a case study on two-
dimensional cavity flow, considering various Reynolds numbers, and reveal substantial improvements in
computation speed and accuracy.
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