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_| 8SIL’s Presentation of Two Papers in Compumag 2017 Conference

Hassan Ebrahimi

In June 2017, SSIL presented two conference papers in Compumag 2017 Conference, held on June 18 ~ 22 in Daejeon,
South Korea.

Compumag stands for Computational Electromagnetics and Compumag conference is an international conference
focusing on electromagnetic field computation, held biannually by International Compumag Society (ICS). Researchers
in this field from all over the world gather to share their latest findings and methodologies through oral and poster
presentations and even informal conversations. Fig. 1 shows ICS logo, the list of current ICS Board members, as well
as a history of the conference locations during the past years.
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Fig.1. ICS and Compumag conferences. Source: Compumag 2017 website.

Daejeon is a city of over 1.5 million population located about 140 km to the south of Seoul. The conference location
was Daejeon Convention Center, very close to the landmark Expo Bridge and Expo Science shown in Fig.2.

Expo Bridge Expo Science Park

Fig 2. Views around the conference location. (1/2)
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Daejeon Convention Center Conference Opening Session

Fig 2. Views around the conference location. (2/2)

SSIL presented two papers in this conference. On June 19 was the poster presentation of the novel method of Cauer
ladder network (CLN) representation of linear eddy current fields (See Fig. 3). By replacing the original finite element
problem with a CLN of a few stages, accurate results are obtained with much less computational cost. The eddy current
losses of the original problem are can be simply calculated from the losses in the CLN resistances. Although other
researchers had already proposed an equivalent method under the name of equivalent circuit, SSIL’s method of
calculating the CLN parameters is novel. The CLN method has an initial cost of CLN generation but once the CLN is
generated, it can be efficiently used with various external circuit configurations.

The method is patent-pending and is now being implemented as a commercial tool. Meanwhile we are trying to extend
the method to nonlinear problems and to multi-port CLN.

Cauer Ladder Network Representation of Eddy-Current Fields for
Model Order Reduction Using Finite Element Method

A. Kameari', H. Ebrahimi', K. Sugahara®. Y. Shindo® and T. Matsuo®

'Science Solutions International Laboratory, Inc., Tokyo 153-0065, Japan, kamearia@ssil.co.jp. ebrahimih@‘ssil.co.jp:F aculty of
Science and Engineering, Kindai University, Higashiosaka 577-8502, Japan, ksugahar@kindai.ac.jp
“Kawasaki Heavy Industries, Ltd., Akashi 673-8666, Japan, shindo_yuji@khi.co.jp
*Graduate School of Engineering, Kyoto University, Kyoto 615-8510, Japan. matsuo.tetsuji. Su@kyoto-u.ac.jp
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Fig 3. Paper title, list of authors, and a diagram of CLN representation.

The second presentation of SSIL was an oral presentation on June 21st. The paper proposes a new type of second
order tetrahedral edge element by partial tree-gauging. Second order tetrahedral edge elements are much more accurate
compared with the first order ones. However, since they bring about much larger number of unknowns, the computation
cost becomes high. In three-dimensional magnetic field analysis using A-phi formulation, a large number edge variables
are redundant and can be eliminated without affecting the accuracy of the magnetic field distribution or the eddy current.
The edge variable removal is known as tree-gauging. By full tree-gauging the number of variables reduces but condition
of system matrix worsens, resulting in slow convergence of iterative solvers. The paper proposes a method of partial
tree-gauging of tetrahedral elements which results in a new type edge element. The element has the same accuracy of
the conventional second order element, and when the number of elements is relatively high, the computation cost
become less than half. Fig. 4 shows the paper title, the author list, and an illustration of the proposed method.
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New Type of Second Order Tetrahedral Edge Elements by Reducing Edge Variables
for Quasi-static Field Analysis

Akira Ahagon?, Akihisa Kameari!, Hassan Ebrahimi?, Koji Fujiwara2, and Yasuhito Takahashi?

IScience Solutions International Laboratory, Inc., Tokyo 153-0065, Japan
2Department of Electrical Engineering, Doshisha University, Kyoto 610-0321, Japan

2nd order 2nd order

10-node 24-edges 10-node 14-edges

Conventional Proposed.

Fig 4. Paper title, list of authors, and illustration of the proposed element.
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