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ABSTRACT

In the simulation and analysis of hydrodynamic behavior of floating objects in a flow field, recent studies have
started using Non-Uniform Rational B-Spline (NURBS) functions, which can more accurately describe geometric sur-
faces, as a geometric approximation, in order to overcome the geometric distortion issue caused by the traditional Hess-
Smith panel method due to discretization. Our previous work implemented a higher-order panel method using NURBS
for geometric description, combined with Hughes' optimization integral method for NURBS - the half-point rule, for
hydrodynamic analysis. In this study, we incorporate Isogeometric Analysis (IGA) using NURBS as the physical field
approximation, building upon the foundation of the NURBS-based geometric approximation. We use the same NURBS
for both geometry and physical field in a unified manner. Additionally, we combine the Boundary Element Method
(BEM) to solve potential flow problems, analyzing the hydrodynamic performance of floating objects.

In the IGA method, the integral domain is partitioned based on the knot span vector. The half-point rule arranges
integration points across elements using the continuity of NURBS, enabling the description of object geometry and
physical field distribution with fewer integration grids and points, thereby accelerating the analysis process and sim-
plifying computational steps. IGA approximates the physical field using the same NURBS that describes geometry,
and interpolates physical quantities from NURBS surface control points to integration points, avoiding singularities in
Green's function computation when field points overlap with source points. Finally, through numerical examples in-
volving submerged spheres and cylinders, we compare the convergence trends of hydrodynamic coefficients in the
frequency domain under increased NURBS control point density, preliminarily validating the feasibility of this com-
putational approach.



