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Fluid Dynamics and Electromagnetics Simulations by
Boundary-Fitted Coordinate Transformation Technique

Kazuyoshi MIKI, Kikuo Umegaki and Kazutami Tago
Energy Research Laboratory, Hitachi, Ltd.
1168 Moriyama, Hitachi, Ibaraki, 316 Japan

Boundary-fitted coordinate transformation technique was developed in computational fluid
dynamics for airplanes. It has capabilities to automatically generate a boundary-fitted
curvilinear coordinate system and to control the system in the entire field, which lead to
precise physical simulation in complicated geometries and to reduction in data preparing time.
Therefore, the technique has been applied to electromagnetics, solid mechanics, and heat & mass
transfer as well as fluid dynamics.

The present report describes the outline of this technique and shows our some applications
in fluid dynamics and electomagnetics, such as 3-D and 2-D flow analyses in a heat exchanger and
a rotating machinary, 3-D electron beam trajectory analysis in an electron gun of a color

picture tube, and 2-D semiconductor device simulation.
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