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Code Development of Linearized Euler Equation on Block-Structured Cartesian
Mesh Combined with Immersed Boundary Method

by
Yuuma Fukushima, Daisuke Sasaki and Kazuhiro Nakahashi (Tohoku University)

ABSTRACT
Recently, noise of airplane has been lowered due to the improvement of each component. However, regulations of airport noise are just the
same getting stringent, and thus the attention is currently focused on noise analyses for the further noise reduction. Among them, this study
focuses the acoustic analysis using the Linearized Euler Equation (LEE). LEE is often calculated on multi-block structured or unstructured
mesh. However, mesh generation around complicated geometries takes time on structured mesh and cost of high order calculation gets
larger on unstructured mesh. In this study, a LEE code for aeroacoustic analysis is developed on block structured Cartesian mesh of
Building-Cube Method (BCM). BCM has several advantages over structured or unstructured mesh: quick mesh generation for complicated
geometries, easy application of high order scheme, high efficiency in calculation, and easy parallelization of process. To make an accurate
calculation, the Immersed Boundary Method is implemented for wall boundary treatment and high order Lagrange interpolation is
implemented at the Cube boundary for data exchange. At outer boundary, buffer zone boundary condition is implemented. This code is
validated through acoustics scattering problems around cylinders and the Root Mean Square Error (RMSE) and Maximum error of
calculations are compared. In results, presented method shows high accuracy even if the objects are complicated triple cylinders and the

effectivity was verified.
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