19th International Conference on
the Computation of
Electromagnetic Fields

(Compumag 2013)

Budapest, Hungary
30 June - 4 July 2013

Volume 1 of 2

Editors:

Oszkar Biro Jan Sykulski
Szaboles Gyimothy

ISBN: 978-1-62993-914-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by International Compumag Society
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact International Compumag Society
at the address below.

International Compumag Society
Attn; Jan Sykulski

University of Southampton
Southampton SO17 1BJ UK

Phone: 44 238 059 3448
Fax: 44 238 059 3709

jks@soton.ac.uk

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



Compumag 2013 - Technical Program

Date: Sunday, 30/Jun/2013
3:00pm - 7:30pm | Registration

7:30pm - 9:00pm  Welcome Reception

Date: Monday, 01/Jul/2013
8:30am - 9:10am Opening Session

Ballroom Chair: J6zsef Pavé
On the Shoulders of Giants 1
Bill Trowbridgel, Jan Sykulski2

lD’Arcy’s Field’s, Frilford, Oxford; 2School of ECS, University of Southampton, United
Kingdom

9:10am - 10:10am OAI1: Numerical Techniques 1

Ballroom Session Chairs: Bill Trowbridge, J6zsef Pavo

OA1-1

Computational Petformances of Natural Element and Finite Element Methods 3
Yves Marechal, Brahim Ramdane, Diego Pereira Botelho

G2Elab, Grenoble Electrical Engineering lab, France

0OA1-2
A Time-Domain Discontinuous Galerkin Trefftz Method 5

Fritz Kretzschmar!, Sascha M. Schneppz, Igor Tsukerman3, Thomas Weiland4
LGraduate School of Computational Engineering, Technische Universitact Darmstadt,
Germany; 2Laboratory for Electromagnetic Fields and Microwave Electronics, ETH Zurich,

Switzerland; 3The Univ of Akron, United States of America; Hnstitut fuer Theorie
Elektromagnetischer Felder, Technische Universitit Darmstadt, Germany

OA1-3

Trefftz-discontinuous Galerkin and Finite Element Multi-solver Technique for
Modeling Time-harmonic EM Problems with High-conductivity Regions 7
Zsolt Badics

Tensor Research LLILC, United States of America

10:10am - 10:35am  Coffee Break




10:35am - 12:15pm

PA1: Coupled Problems 1

Ballroom Foyer

Session Chairs: Bernhard Auchmann, Nelson Sadowski

PA1-1
Optimum Design of Transformer for Wind-Turbine Generator Considering
Temperature Behavior 9

Yeon-Ho Ohl, Do-Kwan Hongl, Ki-Dong Song!, Man Sig Lee2, Sung Chin Hahn3
IKERI, Republic of Korea (South Korea); 2Korea Institute of Industrial Technology;
3Department of Electrical Engineering, Dong-A University

PA1-2

A General Arc-Segment Element for Three-Dimensional Thermal Modelling 11
Nick Simpson, Rafal Wrobel, Phil H. Mellor

University of Bristol, United Kingdom

PA1-3

Mixing of Liquids with a Rotating Curtent Density 13
Gerard Vinsard, Stephane Dufour, Esteban Saatdjian
LEMTA, France

PA1-4

Validation of Numerical Approaches for Simulating the Heat Transfer in Stator
Ducts with Measurements 15

Maximilian Schrittwieser!, Oszkar Bir6!, Ernst Farnleitner2, Gebhard Kastner2
1IGTE, Graz University of Technology, Austtia; 2ANDRITZ Hydro GmbH, Austria

PA1-5
An Iterative Magnetomechanical Deflection Model for a Magnetic Gear 17

Kiran Uppalapati, Jonathan Bird
University of North Carolina at Charlotte, United States of America

PA1-6

Finite Element Modeling of Heat Transfer in a Nanofluid Filled Transformer 19
Weimin Guanl, M Jinl, Y Fan2, J Chenl, P Xinl, Y i3, K Dail, ] Ruan!

I\Wuhan University, People’s Republic of China; 2Wuhan NARI Co. Ltd., State Grid Electric

Power Research Institute, People’s Republic of China; 3CEET PingGao Group Co. Lid.,
Pingdingshan, People’s Republic of China

PA1-7

An Accurate Mesh Based Equivalent Circuit Approach to Thermal Modelling 21
Nick Simpson, Rafal Wrobel, Phil Mellor

University of Bristol, United Kingdom

PA1-8

A Three-Dimensional Multispecies Fluid Model of Coupled Multi-physics
Simulations in Electromagnetic Devices with Moving Parts 23

Yujiao Zhangl, Xiongfeng Huangl, Tao Huangz, Jiangjun Ruan?

IChina Three Gorges University, People’s Republic of China; 2Wuhan University,
People’s Republic of China




PA1-9
Magneto-Thermal Modeling of the Structural Components in a Single Phase
Transformer 25

Luiz Henrique ]ovellil, Alexandre Magno Milagrel, Mauricio Valencia Ferreira da Luz2,

Glauco de Melo Cangane3
IENGBRAS Softwate e Projetos, Brazil; 2Federal University of Santa Catarina, Brazil;
3Siemens Ltda/TUSA Transformers, Brazil

PA1-10
The Optimal Design of HTS Devices 27
Rajeev Dasl, Fernando Oliverira2, Frederico Guimaraes2, David Lowtherl

IMcGill University, Canada; 2Federal University of Minas Gerais, Brazil

PA1-11

Flow and Electric Field in Electrostatic Precipitator Using Multiphase Continuum
Flow and Charge Simulation Method 29

André Abelardo Tavares

SATC, Brazil

PA1-12
3D Simulation of Electrically-induced Nano-Patterning on Polymer Films 31

Qingzhen Yanglaz, Ben Q. Li2, Yucheng Ding1
IXi'an Jiaotong University, China; 2University of Michigan-Dearborn, United States of
America

PA1-13
Numerical and Experimental Validation of Discharge Current with Generalized
Energy Method and Integral Ohm’s Law in Dielectric Liquid Media 33

Ho-Young Lee1,]ae—Seung]ungl, Hong-Kyu KimZ2, II-Han Park3, Se-Hee Lee!l
lKyungpook National University, Republic of Korea (South Korea); 2Korea

Electrotechnology Research Institute; 3Sungkyunkwan University

PA1-14
3D Anisotropic Model for the Numerical Computation of Nonlinear
Magnetostriction 35

Adrian Volk!, Manfred Kaltenbacher2, Alexander Sutorl, Michael Ertl3, Reinhard Lerch!
1Chair of Sensor Technology, University of Erlangen-Nuremberg, Erlangen, Germany;
2Institute of Mechanics and Mechatronics, Vienna University of Technology, Wien, Austria;

3Siemens Energy Sector, Nuremberg, Germany

PA1-15

Contact Temperature Prediction in Three-phase Gas Insulated Bus Bars with the
Finite-element Method 37

Xiaowen Wu, Naiqiu Shu, Hongtao Li, Ling Li

Wuhan University, People’s Republic of China

PAl-16
FEM-BEM Analysis of Radio Frequency Drying of a Moving Wood Piece 39

Teodor Leucal, Livia Bandicil, Gabriel Cheregil, Oana DrosuZ, Marcela loana Lazal
1University of Oradea, Romania; 2politechnica University of Bucharest




10:35am - 12:15pm

Corvina

PA1-17
Numerical Analysis and Experiment for Micro Particle Collector Using
Dielectrophoretic Force 41

Myung Ki Baek!, Gwang Jun Yu2, Tl Han Park!

1Sungkyunkwan University, Republic of Korea (South Korea); 2Sarnsung Electronics Co.,
LTD, Republic of Korea (South Korea)

PA2: Static & Quasi-static Fields 1
Session Chairs: Zsolt Badics, André Buchau

PA2-1

Fast and Robust Method for Mutual Inductance Calculation of Coaxial Circular
Coils with Rectangular Cross Section 43

Tomislav Zupan, Zeljko Stih, Bojan Trkulja

Faculty of Electrical Engineering and Computing, Croatia

PA2-2

2D Magnetostatic Finite Element Simulation for Devices With Radial Symmetry 45
Dries Vanoostz, Herbert De Gersemz, Joan Peutemanl, Georges Gielenz, Davy Pissoort!
IKatholieke Hogeschool Brugge Oostende, Belgium; 2KU Leuven, Belgium

PA2-3

Analytical Calculation of Copper Losses in Litz-Wire Windings of Gapped
Inductors 47

Alexander Stadler, Raoul Huber, Tobias Stolzke, Christof Gulden

STS Spezial-Transformatoren-Stockach GmbH & Co. KG, Germany

PA2-4

Analysis of the Shielding Effect of Wire Mesh to Ion Flow Field from HVDC
Transmission Lines 49

Xiangxian Zhou, Tiebing Lu, Xiang Cui

North China Electric Power University, People’s Republic of China

PA2-5

Particulate Model for Magnetic Field and Force Computation 51
Zoltan Lasz16, Janos Flizi

Wigner RCP, Hungary

PA2-6
A Hybrid Boundary Element Method-Reluctance Network Method for Open
Boundary 3D Non Linear Problems 53

Douglas Martins Araujo1s2, Jean-Louis Coulomb?2, Olivier Chadebec?
1Schneider Electric Industries SAS; 2G2ELAB - Université de Grenoble, Grenoble, France

PA2-7

Rigorous Capacitance-Extraction Method for Metamaterial Resonator Equivalent
Circuits 55

Thodosios Karamanos, Alexandros Dimitriadis, Nikolaos Kantartzis, Theodoros Tsiboukis
Department of Electrical and Computer Engineering, Aristotle University of Thessaloniki,
Greece




PA2-8
Equations of 3-D Electromagnetic Field with Direct Calculation of Flux and Eddy
Current Densities 57

Witold Mazgaj
Cracow University of Technology, Poland

PA2-9
Three-dimensional Computation of Magnetic Fields in Hysteretic Media with
Time-periodic Sources 59

Massimiliano d'Aquino1 , Guglielmo Rubinacci2, Antonello Tamburtino3>4, Salvatore
Ventre3

1Universita di Napoli “Parthenope”; 2Universita di Napoli Federico 11; 3University of
Cassino, Ttaly; 4Michigan State University, United States of America

PA2-10
Choice of Electrical Field Calculation Method According to the Dielectric Design
Criteria 61

Kosjenka Capuderl, Zeljko Stih2, Goran Pligi¢]
IKoncar Power Transformers Ltd., Croatia; 2Faculty of Electrical Engineering and
Computing., Croatia

PA2-11
Modeling and Finite Element Simulation of the Wilson—Wilson Experiment 63

Holger Heumann?, Stefan Kurz!

lTampere University of Technology, Finland; 2Université de Nice - Sophia Antipolis,
France

PA2-12
Fast Calculation of Magnetic Fields Produced by Rectangular Cross Section, Arc-
Shaped Conductors 65

Alessio Capelluto!, Mario Nervi2, Paolo Molfino?

1ASG—Superconductors, Italy; 2Deptartement of Electrical, Electronic,
Telecommunications Engineering and Naval Architecture,University of Genoa, Italy

PA2-13
Nonlinear Computational Homogenization Method for the Evaluation of Eddy
Currents in Soft Magnetic Composites 67

Innocent Niyonzirnal, Ruth V. Sabariego1, Patrick Dularl,2, Christophe Geuzainel
lUniversity of Liege, Belgium; 2Fonds de la Recherche Scientifique, FR.S.—FNRS, Belgium

PA2-14

Analysis of the Motion of Conducting Sheets in Magnetic Fields 69

Mihai Maricarul, Ioan R. Ciric2, Horia Gavrilal, George-Marian Vasilescul, Florea I.
Hantilal

1Departmeﬁt of Electrical Engineering, Politehnica University of Bucharest, Romania;

2Department of Electrical and Computer Engineering, The University of Manitoba,
Canada

PA2-15

Hierarchical Block Wavelet Compression of 3-D Eddy Curtent Problems 71
Remus Banucu, Christian Scheiblich, Jan Albert, Veronika Reinauer, Wolfgang Rucker
University of Stuttgart, Germany




PA2-16

A New Neural Predictor for ELF Magnetic Field Strength 73

Salvatore Cocol, Antonino Laudani2, Francesco Riganti Fulgjneiz, Alessandro Salvini2
1Univers.ity of Catania, Italy; 2University of RomaTre, Italy

PA2-17

Calculation of 3D Magnetic Fields Produced by MHD Active Control Systems in
Fusion Devices 75

Paolo Bettinil, Ruben Specogna2

TUniversita di Padova, Ttaly; 2Universita di Udine, Ttaly

PA2-18

Dual Formulations for Accurate Thin Shell Models in a Finite Element Subproblem
Method 77

Vuong Dang Quocl, Patrick Dularlaz, Ruth V. Sabariegol, Laurent Kr'zihenbiihl3,
Christophe Geuzainel

TUniversity of Liege, Belgium; 2Fonds de la Recherche Scientifique; 3Université de Lyon,
France

PA2-19

Research on Corona Characteristics of Fittings in Valve Hall of UHVDC Converter
Station 79

Zhiye Du, Jiangjun Ruan, Ting Zhan, Shuo Jin, Longfei Hu, Guodong Huang

School of Electrical Engineering, Wuhan University, Wuhan, China

PA2-20

Modeling ECAP in Cochlear Implants using Finite Element Method and Equivalent
Circuits 81

Charles T. M. Choi, Shao-Po Wang

National Chiao Tung University, Taiwan, ROC

PA2-21

Numerical Modelling of Axissymetrical Ferrite-Core Probes over Planar Specimens
Using a Coupled FIT/Semi-Analytical Formulation 83

Audrey Vigneron, Anastassios Skarlatos, Christophe Reboud

CEA, LIST, France

PA2-22
Analysis of Electromagnetic Inspection Method of Opposite Side Carburizing
Depth in Steel Plate Taking Account of Minor Loop 85

Yuji Gotoh!, Hidekazu TanakaZ, Norio Takahashi3
10ita University, Japan; 20ita University, Japan; 3Okayama University, Japan

PA2-23

Computing Eddy Currents in Thin Shells of Arbitrary Topology by Mesh Analysis
Federico Moro, Piergiorgio Alotto, Massimo Guarnieri, Andrea Stella 87
Universita di Padova, Italy




10:35am - 12:15pm  PA3: Electrical Machines & Drives 1

Corvina

Session Chairs: Anouar Belahcen, Andtzej Demenko

PA3-1

Electromagnetic Design of a New Dual-magnet Magnetic-geared Machine Using
Parallelogram Hysteresis Model 89

Chunhua Liu, K.T. Chau, Mu Chen

The University of Hong Kong, Hong Kong S.A.R. (China)

PA3-2

Static Characteristic Analysis and Force Optimization of a Short-stroke DC Planar
Motor with Three Degree of Freedom 91

He Zhang, Baoquan Kou, Hailin Zhang, Yinxi Jin

Harbin Institute of Technology, People’s Republic of China

PA3-3

Analysis of Eddy-Current Brakes (ECB) for High Speed Railway Using Meshless
Method 93

Yang Zoul, Yanbin Li2, Bin \X/angl, K.R. Shaol, Gang Leid, Jianguo Zhu3

1State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan, 430074, China; 2Zhong Yuan

Institute of Technology, Zhengzhou, China; 3Faculty of Engineering and Information
Technology, University of Technology, Sydney, Australia

PA3-4

A Design Method for Cage Induction Motors With Non-Skewed Rotor Bars 95
Haisen Zhao, Xiangyu Wang, Qing Wang, Xiaofang Liu, Yingli Luo

North China Electric Power University, People’s Republic of China

PA3-5
Performance Analysis of an Integrated Rotary-linear Machine with Coupled
Magnetic Paths 97

J.E Panl, Norbert Cheungz, Yu Zoul
1School of Mechatronics and Control Engineering, Shenzhen University, People’s Republic

of China; 2Department of Electrical Engineering, Hong Kong Polytechnic University,
People’s Republic of China

PA3-6

Finite-Element Modelling of Magnetic Material Degradation Profiles due to
Punching 99

Madeleine Balil, Herbert De Gersem?2, Annette Muetzel

1Graz University of Technology; 2KU Leuven, Belgium

PA3-7

Starting Torque Optimization of High-speed Switched Reluctance Motor Based on
Level Set Method 101

Haijun Zhang, Weijie Xu, Shuhong Wang, Youpeng HuangFu, Guolin Wang, Jianguo Zhu
Xi'an Jiaotong University, People’s Republic of China




PA3-8

Thermal Optimization of a High Speed Permanent Magnet Motor 103
Jianning Dong1,2, Yunkai Huang1’2, Long ]inlyz, Heyun Linlaz, Hui Yangl’z
1School of Electrical Engineering, Southeast University, People’s Republic of China;

ZEngineering Research Center for Motion Control of Ministry of Education, Southeast
University, People’s Republic of China

PA3-9

Damper Windings Performance Evaluation in Large Hydro Electrical Generators 105
Arezki Merkhouf

Research Institut of Hydro-Québec, IREQ, Canada

PA3-10

Characteristics of a Rotor Vibration in an IPM Motor by Using Magnetic and
Structural Analyses 107

Doyeon Kim, Jeongyong Song, Gunhee Jang

Hanyang University, Republic of Korea (South Korea)

PA3-11

High-Torque Low-Speed Machines for In-Wheel Application: Comparative Study of
Radial, Axial, and Transverse Flux Machines 109

Daesuk Joo, Ji-Young Lee, Do-Kwan Hong, Byung-Chul Woo, Dae-Hyun Koo

Korea Electrotechnology Research Institute, Republic of Korea (South Korea)

PA3-12

Representation of Electrical Machine Windings using *T*0 Formulation 111
Rafal Wojciechowski, Cezary Jedryczka

Poznan University of Technology, Poland

PA3-13

A Novel Electrical Continuously Variable Transmission System and its Numerical
Model 113

Yulong Liu, Siu-lau Ho, Weinong Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PA3-14

Design Improvement for Cogging Torque Reduction in Axial-Flux Permanent-
Magnet Machines Using Schwarz-Christoffel Transformation 115

Aliakbar Alipour, Mehdi Moallem

Isfahan University of Technology, Islamic Republic of Iran

PA3-15

Design of Dual Rotors Switched Reluctance Motor 117

Hao Chen, Tong Xu, Xiao Liu

China University of Mining & Technology, People’s Republic of China

PA3-16
Stator-Teeth Design of Direct-Drive Large-Torque Transverse Flux-Type Motor
with High Power Factor for Electric Ship Propulsion 119

Yuta Yamamotol, ¢ )i Zhao!, Yasuhiro Takadal, Takafumi Kosekil, Yasuaki Aoyarnzl2
I'The University of Tokyo, Japan; 2Hitachi Research Laboratory, Japan




12:15pm - 1:45pm

1:45pm - 3:25pm

PA3-17

PM Magnetization Characteristics Analysis of a Post-Assembly Line Start
Permanent Magnet Motor Using Coupled Preisach Modeling and Finite Element
Method 121

Young Hyun Kim, Won Gee Byen, Jung Ho Lee

Hanbat National University, Republic of Korea (South Korea)

PA3-18

Effect of Pole and Slot Combination on Noise and Vibration in Induction Motor 123
Su-Jin Lee, Jae-Han Sim, Jae-Woo Jung, Hyeon-Jin Park, Jung-Pvo Hong

Hanyang University, Republic of Korea (South Korea)

PA3-19

Magnetic Vibration Analysis of a New DC-Excited Multitoothed Switched
Reluctance Machine 125

Chunhua Liu, K.'T. Chau, Christopher H.T. L.ee, Mu Chen

The University of Hong Kong, Hong Kong S.A.R. (China)

PA3-20
Numerical Analysis and Experimental Evaluation of IPMSM Considering Time
Harmonics of Switching Frequency 127

Subong ]ang1, Yong-Jae Kim2, Sang-Yong [ung1
ISungkyunkwan university, Republic of Korea (South Korea); 2Chosun University, Republic
of Korea (South Korea)

Lunch

PA4: Optimization & Design 1

Ballroom Foyer

Session Chairs: Piergiorgio Alotto, David Lowther
PA4-1

EM-FL-PSO Design Optimization of WAD 129
N. Al-Aawar, R. Al-Khatib, A. A. Arkadan

Rafik Hariri University, Lebanon (Lebanese Republic)

PA4-2
Benefits of Waveform Relaxation Method and Space Mapping for the Optimization
of Multirate System 131

Antoine Pierquinl, Stephane Brisset!, Thomas HenneronZ, Stephane Clenet3

IEC Lille, L2EP, France; 2Université de Lille, L2EP, France; 3Arts et Métiers ParisTech,
L2EP, France

PA4-3

Use of an Artificial Neural Network-based Metamodel in the Optimization by
Particle Swarm Optimization Method 133

Sheila Santisi Travessa, Walter Pereira Carpes Jr, Marcelo A. Nunes Filho

Federal University of Santa Catarina, Brazil

PA4-4

Fast Shape Optimization of Microwave Devices Based on Parametric Reduced
Order Models 135

Stefan Burgard, Ortwin Farle, Philipp Loew, Romanus Dyczij-Edlinger

Saatland University, Germany




PA4-5
Optimal Design of Brushless DC Motor for Reducing Cogging Torque 137

Young-Un Parkl, Ji-young Sol, Dong-Hwa Chungl, Ju-Hee Choz, Kyung-il WOO?), Yong-
Min You4, Dae-kyong Kim!

ISunchon National University, Republic of Korea (South Korea); 2Korean Electronics
Technology Institute (IKETT) , Republic of Korea (South Korea); 3Pukyong National
University; 4.G Electronics, Republic of Korea (South Korea);

PA4-6
Design Optimization of a Loudspeaker Utilizing Sampling-based Sensitivity
Information of a Hyper-spherical Local Window 139

Nak-Sun Choil, Dong-Wook Kiml, KK Choiz, Dong-Hun Kim!

1Kyungpook National University, Republic of Korea (South Korea); 2Mech. and Ind. Eng,,
Univ. of Towa, Iowa City, United States of America

PA4-7

A Novel Evolution Strategy and its Application to Inverse Scattering in Microwave
Imaging 141

Lin Yangl, Shiyou Yangz, S.L. Hol, Weinong Ful, Lei Liul

IThe Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 2College of Electrical
Engineering, Zhejiang University, People’s Republic of China

PA4-8
Global Sensitivity Analysis of Magneto-electric Sensor Model Parameters 143

Thu Trang Nguyen1,3, Stéphane Clenet?, Laurent Daniel3:4, Xavier Mininger3, Frédéric
Bouillault3
IL2EP, Univ. Lille 1, France; 2L2EP, Arts et Métiers ParisTech, France; SLGEP, CNRS

UMRS8507; SUPELEC; UPMC Univ Paris 06; Univ Paris-Sud, France.; 4School of Materials,
University of Manchester, United Kingdom

PA4-9

Optimization of Rotor Topology in PM Synchronous Motors by Genetic Algorithm
Considering Cluster of Materials and Cleaning Procedure 145

Takeo Ishikawa, Kyoichi Nakayama, Nobuyuki Kurita

Gunma University, Japan

PA4-10
Transformer Design Based on Diversity-Guided Extremal Optimization 147

Leandro dos Santos Coelhols2, Viviana C. MarianiZ3, Helon V. H. Ayala4, Mauricio V. E
Luzs, Jean Vianei Leited

Hndustrial and Systems Engineering Grad. Program, Pontifical Catholic University of
Parana, Brazil, 2Department of Electrical Engineering, Federal University of Parana, Brazil;
3Mechanical Engineering Graduate Program, Pontifical Catholic University of Parana,
Brazil; 4LACTEC - Institute of Technology for Development, Electrical Systems Division
(DVSE), Brazil; >’GRUCAD/EEL/UFSC, Brazil

PA4-11
Optimal Antenna Design with QPSO-QN Optimization Strategy 149

J. B. Liul,2, Zhongxiang Shen!, Y. L. Tul

lNanyang Technological University, Singapore; 2National University of Defense
Technology, People’s Republic of China




PA4-12

A Multi-objective Repository-based Genetic Algorithm for Ultra-wideband Antenna
Optimization 151

Claudio Silva, Sinara Martins

Federal University of Rio Grande do Norte (UFRN), Brazil

PA4-13

Statistical Moment-based Robust Design Optimization for Nonlinear
Electromagnetic Devices 153

Su-gil Cho, Junyong Jang, Tae Hee Lee

Hanynag University, Republic of Korea (South Korea)

PA4-14
Meaning of the Rational Solution Obtained by Game Theory 155

Tomoyuki Miyamoto1, Shinya Matsutornoz, Fumiaki Nobuyamal, So Noguchi1
IHokkaido University, Japan; 2Niihama National College of Technology, Japan

PA4-15

Optimal Rotor Structure of Surface-mounted Permanent Magnet Motor for
Vibration Reduction 157

Sunghoon Lim, Seungjae Min, Jung-Pyo Hong

Hanyang University, Republic of Korea (South Korea)

PA4-16

A Parallel Version of the Self-Adaptive Low-High Evaluation Evolutionary-
Algorithm for Electromagnetic Device Optimization 159

Emanuele Dilettoso, Santi Agatino Rizzo, Nunzio Salerno

DIEEI - Universita di Catania, Italy

PA4-17

Embedded Multilevel Optimization for Nonlinear Time Stepping Mesh based
Reluctance Network 161

Maya Hage Hassan, Guillaume Krebs, Ghislain Remy, Claude Marchand

Laboratoire de génie électrique de Paris, France

PA4-18

Low Cogging Torque Design of Permanent-Magnet Machine using Modified Multi-
level Set Method with Total Variation Regularization 163

Piotr Putek!, Piotr Paplicki2, Ryszard Palka?

1Ghent University, Belgium; 2West Pomeranian University of Technology, Poland

PA4-19

A Numerically Efficient Reliability-Based Robust Optimal Design Algorithm:
Application to TEAM 22 165

Ziyan Ren, Chanhyuk Park, C.S. Koh

Chungbuk National University, Republic of Korea (South Korea)




1:45pm - 3:25pm

Corvina

PAS5: Static & Quasi-static Fields 2 + Non-destructive Electromagnetic Inspection
and Applications

Session Chairs: Ioan R Ciric, Antonello Tamburrino

PA5-1

Improvement of Unified Boundary Integral Equation Method in Magnetostatic
Shielding Analysis 167

Kazuhisa Ishibashil>3, Takuya YoshiokaZ, Shinji Wakao2, Yashuhito Takatashi4, Zoran
Andjelic3, Koijt Fujiwara4

Ljapan; 2Waseda Univercity, Japan; SPOLOPT Technologies Gmbh, Switzerland; 4Doshisha
University, Japan

PA5-2

Time Domain Analysis of Transient Currents in Conductors Involving Non-
Homogeneous Media 169

Thiago Antonio Grandi de Tolosa, Ricardo Caranicola Caleffo

Maua Institute of Technology, Brazil

PA5-3

Inclusion of the Model of Rotational Magnetization into Equations of Magnetic
Field Distribution 171

Witold Mazgaj, Tadeusz Sobczyk, Adam Warzecha

Cracow University of Technology, Poland

PA5-4
Eddy Currents Computation by an Integral Equation Method Using Facet Elements
Alexander Kalimov, Dmitry Lysenko 173

St.Petersburg State Polytechnic University, Russian Federation

PA5-5

A Shimming Scheme for Active Shielding 175

Andrea Gaetano Chiariello, Alessandro Formisano, Raffacle Martone
Seconda Universita di Napoli, Italy

PA5-6

Linear Representation of Saturation Characteristics Associated with Eddy Currents
in Ferromagnetic Materials 177

Jian Wang, Heyun Lin, Shuhua Fang, Yunkai Huang, Jianning Dong, Hui Yang

Southeast University, People’s Republic of China

PA5-7

Improved Calculation method of Electric Field and Power loss of EHV AC Bundled
Conductors 179

Shuo Jin, Jiangjun Ruan, Zhive Du, Guodong Huang

School of Electrical Engineering, Wuhan University, Wuhan, People’s Republic of China

PA5-8

Dual Finite Integral Technique in Ion Flow Field Calculation 181
Yongsheng Xu, Jinliang He, Bo Zhang

Tsinghua University, People’s Republic of China

PA5-9
Imaging of Current Density within a Planar Specimen 183
Patrick A. Holzl, Bernhard G. Zagar

Johannes Kepler University of Linz, Austria




PA5-10

Fast Technique for Lorentz Force Calculations in Nondestructive Testing
Applications 185

Mladen Zec, Robert P. Uhlig, Marek Ziolkowski, Hartmut Brauer

Ilmenau University of Technology, Department of Advanced Electromagnetics, Germany

PA5-11
Diagnosis of Real Cracks from Eddy Current Testing Signals using Parallel
Computation 187

Mihai Iulian Rebican!, Ladislav JanousekZ, Milan SmetanaZ, Tatiana Strapacova2

IFaculty of Electrical Engineering, University Politehnica of Bucharest, Romania; 2Faculty
of Electrical Engineering, University of Zilina, Slovakia

PA5-12

Nonlinear Integral Formulation and Neural Networks based Solution for
Reconstruction of Deep Defects with Pulse Eddy Curtents 189

Gabriel Preda, Florea Ioan Hantila

Politehnica University of Buchatest, Romania

PA5-13
Numerical Simulation of Crack Detection in High-Temperature Superconducting
Film by Using Contactless Methods 191

Atsushi Kamitanil, Teruou Takayamal, Soichiro Tkuno2

lYamagata University, Japan; 2Tokyo University of Technology, Japan

PA5-14

New Methods Based on Matched Coordinates for the Computation of Quasi-static
Fields Induced in a Layered Conductor with a Rough Surface and a Continuous
Depth Profile of Conductivity 193
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Subhra Paul, Walter Bomela, Jonathan Bird
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Control Induction Heating System and Theoretical and Numerical Examination 215

Teruyoshi Sasayamal, Yusuke Yanamotol, Norio Takahashil, Naoki Uchida2, Takahiro
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Tadashi Yamaguchil, Yoshihiro Kawasel, Tomohito Nakano!l, Tatsuya Asanol, Ryosuke
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lNippon Steel & Sumitomo Metal Corporation, Japan; 2Research Institute of Electrical
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Inductance Map Analysis Method 379

Tae-Chul Jeong, Mi-Jung Kim, Ki-Deok Lee, Jung-Ho Han, Hyun-Jong Park, Ju Lee
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Hanyang Univ., Republic of Korea (South Korea)

PB3-14
Core Loss Analysis for the Planar Switched Reluctance Motor 383

J.E Panl, E J. Meng!, Norbert Cheung?
1School of Mechatronics and Control Engineering, Shenzhen University, PR.C.;
2Department of Electrical Engineering, Hong Kong Polytechnic University, PR.C.

PB3-15

Zero Torque Pulsation of Surface Permanent Magnet Synchronous Motor for Ship
Gyro Stabilizer by Pole/Slot Number and Air-gap Designs 385

Sun Kwon Leels2, Gyu Hong Kangl, Jin Hur2, Byoung Woo Kim?2

IKorea Marine Equipment Research Institute, Republic of Korea (South Korea);
2University of Ulsan

PB3-16

Current Harmonics Loss Analysis of a 150kW-Class Traction Interior Permanent
Magnet Synchronous Motor Through Co-analysis of d-q Axis Current Control and
Finite Element Method 387

Tae-Chul Jeong, Mi-Jung Kim, Jae-Jun Lee, Se-Young Oh, Ju Lee

Hanyang University, Republic of Korea (South Korea)

PB3-17
A New Quasi-3D Analytical Model of Axial Flux Permanent Magnets Machines 389
Huguette Tiegna, Yacine Amara, Georges Barakat

University of Le Havre, France




PB3-18
Research on the Radial Electromagnetic Forces of an Inverter-Fed Induction
Machine on Different Load Conditions Using FEM 391

Tao Huangl, Hailong Liu2, Jiangjun Ruanl, Yujiao Zhang3, Sichao Yil, Hengyu Dingl,
Yuanchao Hul
1School of Electrical Engineering, Wuhan University, People’s Republic of China; 2\Wuhan

Institute of Marine Electric Propulsion, CSIC, People’s Republic of China; 3School of
Electrical Engineering and Renewable Energy, China Three Gorges University, People’s
Republic of China

PB3-19
Fast Simulations of 3D Axial Switched Reluctance Motor Drives 393

Konstantin Frank Porzigl, Marek Ziolkowskil, Hartmut Brauerl, Tobias Kellererl,

Sandro Purfiirst?
I'TU Iimenau, Germany; 2driveXpert, Germany

PB3-20

The Iron Loss Error Comparison of IPMSM according to Fitting Function 395
Yong-Tae Kim, Gyu-Won Cho, Gyu-Tak Kim

changwon National University, Republic of Korea (South Korea)

PB3-21
A Fast Diagnosis Technique of Inter-Turn Fault in BLDC Motor Using Impedance
Algorithm 397

Chae-Lim Jeong, Jin Hur
University of Ulsan, Republic of Korea (South Korea)

PB3-22

Loss & Efficiency Comparisons of PMA-, CW-, Normal SynRMs by Coupled
Preisach Models & FEM and Experiment 399

Young Hyun Kim, Pil Won Lee, Jung Ho Lee

Hanbat National University, Republic of Korea (South Korea)

PB3-23

Design and Analysis of a Magnetless Dual-Mode DC-Excited Multitoothed
Switched Reluctance Machine 401

Christopher H.T. Lee, K.'T. Chau, Chunhua Liu, Mu Chen

The University of Hong Kong, Hong Kong S.A.R. (China)

PB3-24

Permanent Magnet Motor Design for Turret Applications with Large Diameter 403
[i-Young Iee, Dae-Suk Joo, Do-Kwan Hong, Shi-Uk Chung, Byung-Chul Woo

Korea Electrotechnology Research Institute, Republic of Korea (South Korea)

PB3-25
Numerical Design Compatibility of Induction Motor with respect to Voltage and
Current Source 405

Jihyun Ahnl, Cheol-Gyun Lee2, Yong-Jae Kim3, Hyun-kyo ]ung4, Sang-Yong Iung1
1Sungkymnkwan University, Republic of Korea (South Korea); 2Department of Electrical

Engineering,, Dong-Eui University, Republic of Korea (South Korea); 3Dept.of Electrical
Engineering College of Engineering, Chosun University, Republic of Korea (South Korea);

4Seoul National University, Republic of Korea (South Korea)

12:25pm - 1:45pm ‘Lunch




1:45pm - 3:25pm

Cotvina

PB4: Electromagnetic Compatibility + Nano-Electromagnetic Computation and

Applications
Session Chairs: Andre Nicolet, Werner Renhart

PB4-1
Calculation of Current Distribution in the Lightning Protective System of a
Residential House 407

Ping Wang1, Lin i1, Vladimir A. RakovZ
11) State Key Laboratory of Alternate Electrical Power System with Renewable Energy

Sources(North China Electric Power University), People’s Republic of China; 2Department
of ECE, University of Florida, United States of America

PB4-2
Resultant Electic Field Reduction with Shielding Wires under Bipolar HVDC
Transmission Lines 409

Feng Tianl, Rong Zengl, Zhanging Yul, Han Yin!, Bo Zhang!, Lei LiuZ, Min Li2, Ruihai
Li2, Jinliang Hel

lDepartrnent of Electrical Engineering, Tsinghua University, People’s Republic of China;
2E]ectric Power Research Institute, China Southern Power Grid, People’s Republic of China

PB4-3
Estimating Far-field Emissions from Simulated Near-field Data Using Neural
Networks 411

Luciana Firmino!, Adroaldo Raizer!, Yves Marechal2
1UFSC - PGEEL, Brazil; 2G2Elab, Grenoble Electrical Engineering Laboratory, France

PB4-4
Electromagnetic Signature Study of a Power Inverter Connected to an Electric
Motor Drive 413

Mohammadreza Barzegaran!, Arash Nejadpak?, Osama Mohammed?3
IFlorida International University, United States of America; 2Florida International

University, United States of America; 3Florida International University, United States of
America

PB4-5
Modeling Approach for the Assessment of Field Distribution and Uniformity in
Anechoic Chambers 415

Irina Munteanul>2, Ralf Kakerow?
LCST AG, Germany; 2Graduate School of Computational Engineering, TU Darmstadt,

Germany; 3Continental Automotive GmbH, Germany

PB4-6

Computational Analysis of Shielding Problems for System in Package using VEMC
System 417

Boyuan Zhul, Junwei Lul, Ling Sun2, Haiyan Sun2, Lingling Yangz, Mingcheng Zhu3
1Griffith University, Australia; 2Nantong University, China; 3Shenzhen University, People’s
Republic of China

PB4-7
Reduction of EMI Effects in Motor Drives and Complex Power Electronic Systems
Matthew McDonough, Pourya Shamsi, Babak Fahimi 419

The University of Texas at Dallas, United States of America




PB4-8

A Methodology for Modeling a Power Cable in Frequency Domain 421
Ahmed Hassan, Moawia Al-Hamid, Ralf Vick

Otto-von-Guericke University Magdeburg, Germany

PB4-9
Absorbing Surfaces using EBG Structures 423
Stylianos D. Assimonis, Theofano M. Kollatou, Traianos V. Yioultsis, Christos S.

Antonopoulos
Aristotle University of Thessaloniki, Greece

PB4-10

Calculation of the Lightning Electromagnetic Fields Using Non-uniform FDTD
Mesh with Soil Ionization 425

Taobin Jin, Boyuan Zhang, Yuelong Jia, Jun Zou, Jiansheng Yuan

Tsinghua University, People’s Republic of China

PB4-11
Ground Effects on Electrical Fields around Power Line Carrier Channels 427
Francisco Rodrigues Sabino Jr., Gabriel Gongalves Machado, Marcos Tavares de Melo, Luiz

Henrique Alves de Medeiros
UFPE, Brazil

PB4-12

A Kind of Tortuosity Lightning Channel Model and Calculation of Its Radiated
Fields 429

Yan Zhang, Youhua Wang, Fugui Liu, Rongmei Liu, Yongjian 1i

Province-Ministry Joint Key Lab of Electromagnetic Field and Electrical Apparatus
Reliability Hebei University of Technology, People’s Republic of China

PB4-13

Near-infrared Invisibility Cloak Engineered with Two-phase Metal-dielectric
Composites 431

Koppany Istvan Kérméezi, Zsolt Szabd

Budapest University of Technology and Economics, Hungary

PB4-14

Computation of Effective Surface and Bulk Parameters of Electromagnetic
Metamaterials 433

Xiaoyan Y.Z. Xiongl, Li Jun Jiangl, Vadim A. Markel2, Igor Tsukerman3

1Department of Electrical and Electronic Engineering, The University of Hong Kong;
2Departments of Radiology and Bioengineering, University of Pennsylvania; 3The Univ. of
Akron, United States of America

PB4-15

Dirichlet-to-Neumann Transparent Boundary Conditions for Photonic Crystal
Wave-guides 435

Dirk Klindworth, Kersten Schmidt

Technische Universitit Berlin, Germany

PB4-16

Statistical Study of high-Q Photonic Crystal Resonators 437
Bastian Bandlow, Rolf Schuhmann

TU Berlin, Germany




1:45pm - 3:25pm

Corvina

PB4-17

Parallel Finite Difference Time Domain Codes for Electromagnetic Metamaterial
Calculations 439

Zsolt Szabé, Arnold Kalvach

Department of Broadband Infocommunications and Electromagnetic Theory, Budapest
University of Technology, Hungary

PB4-18
Efficient Implementation of the CFS-PML on a Curved Two-Dimensional Domain
Alex Sander Moural, Rodney Rezende Saldanha2, Elson José Silva2, 441

Adriano Chaves Lisboa3, Werley Gomes Facco®
LUFJF, Brazil; 2UEMG, Brazil; SENACOM, Brazil; 4IFES, Brazil

PB4-19
Optimization of a Thin Film Solar Cell with Metallic Nanoparticles 443

Giovanni Aiellol, Salvatore Alfonzettil, Giuseppe Botzi2, Viviana Chiarello],
Nunzio Salerno!
IDIEEI - University of Catania, Italy; 2DIC - University of Messina, Italy

PB4-20
Computation of Transient Electromagnetic Fields Surrounding Grounding Systems

Moussa Lefouilil, Them Hafsaouil, Kamal KerroumZ2, Khalil Elkhamlichi Drissi2 445

I AMEL Laboratory, Jijel University, Algeria; 2Ynstitut Pascal, Blaise Pascal Université,
France

PB5: Numerical Techniques 2 + Software Methodology

Session Chairs: Ruth V. Sabariego, Tetsuji Matsuo

PB5-1

Lazy Cohomology Generators: A Breakthrough in (Co)Homology Computations for
CEM 447

Pawel DlotkoZ, Ruben Specogna1

1Universita di Udine, Ttaly; 2]agiellonian University in Krakow, Poland

PB5-2

Finite Element Analysis of Three-Phase Three-Limb Power Transformers under DC
Bias 449

Oszkar Birol, Gergely Koczka2, Gerald Leber2, Kurt Preis], Bernhard \5(/agner2
IIGTE/TU Graz, Austria; 2Siemens AG Austria - Transformers Weiz

PB5-3

Adaptive Discontinuous Galerkin Method for Transient Analysis of Eddy Current
Fields in High-speed Rotating Solid Rotors 451

S. L. Ho, Yanpu Zhao, W. N. Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PB5-4

A Split Step Precise Integration Time Domain Method and its Numerical
Dispersion 453

Qi Liu, Xikui Ma, Xu Zhuansun

Xi'an Jiaotong University, People’s Republic of China




PB5-5

Parallel Multigrid Acceleration for the Finite Element Gaussian Belief Propagation
Algorithm 455

Yousef Fl-Kurdi, Warren Gross, Dennis Giannacopoulos

McGill University, Canada

PB5-6
Stochastic Finite Integration Technique Formulation for Electrokinetics 457

Lorenzo Codecasa, Luca Di Rienzo
Politecnico di Milano, Italy

PB5-7

Computed Basis Functions and the Nonconforming Voxel Finite Element Method
Moein Nazari, Jon P. Webb 459
McGill University, Canada

PB5-8

Initial Value Problem Formulation of 3D Time Domain Boundary Element Method
Hideki Kawaguchil, Seiya Itasakal, Thomas Weiland? 461

IMuroran Institute of Technology, Japan; 2Technische Universitaet Darmstadt, Germany

PB5-9

Fast Multipole Method Accelerated Meshfree Post-Processing in 3D Boundary
Element Methods 463

André Buchau, Wolfgang M. Rucker

Universitdt Stuttgart, Institut fiir Theorie der Elektrotechnik, Germany

PB5-10

Efficient Numerical Integration for Post-processing and Matrix Assembly of Finite
Element Subdomains 465

Ryan Galagusz, Steve McFee

McGill University, Canada

PB5-11
Energetic Galerkin Projection of Electromagnetic Fields between Different Meshes

Zifu Wang! Zugi Tangz, Thomas Henneronz, Francis Piriouz, Jean-Claude 1\/[ipo1 467

Ll Walls s

1Valeo, France; 2L.2EP, University of Lille 1, France

PB5-12
Temporal Length for Sub-Domain Models in Multi-Physics and System Analysis 469
Aron Antal Szucs

ABB OY, Motors and Generators, Finland

PB5-13
A Novel Hybrid Method Combining DGTD and TDIE for Wire Antenna-Dielectric
Interaction 471

S.P. Gaol’z, Y L. Lu1, Q.S. Cao2

INanyang Technological University, Singapore; 2Nanjing University of Aeronautics and
Astronautics, China

PB5-14
Spherical Harmonics Coefficients of All Magnetic Field Components Generated by
Iron Piece 473

So Noguchﬂ, SeokBeom Kim?
THokkaido University, Japan; 20kayama University, Japan




PB5-15
Modeling of Inductors Printed on Flexible Substrates Including the Edge Effect 475

Nikola Jerance

Faculty of Technical Sciences Novi Sad, Serbia

PB5-16

Galerkin Finite Element Method for Calculating 3D Ion Flow Field 477
Yongzan Zhen, Xiang Cui, Tiebing Lu, Xuebao Li, Xiangxian Zhou

North China Electric Power University, People’s Republic of China

PB5-17
A Distributed Parallel Approach using the Conjugate Gradient Method and the
N-Scheme on FEM cases 479

Juliana Eyng1, Joao Pedro Assumpcio Bastosl, Mirio Antonio Ribeiro Dantasl, Maginot

Janior!, Marcos Fischborn?

1Universidade Federal de Santa Catarina, Brazil; 2Universidade Tecnoldgica Federal do
Parana, Brazil

PB5-18

Homogenization Techniques of Conductive and Non-magnetic Components
Taking Account of Eddy Currents in Magnetic Field Analysis 481

Lin Cheng, Kenji Tkenaga, Yanhui Gao, Hiroshi Dozono, Kazuhiro Muramatsu
Saga University, Japan

PB5-19

A Finite-Resistance-Network Based Method to Determine the Equivalent DC
Resistance of a Conducting Region 483

Marco Arjona, Roberto B.B. Ovando-Martinez, Coni Hernandez

Instituto Tecnologico de la Laguna, Mexico

PB5-20
The Element Method Applied to Solve Electromagnetic Scattering Problem 485

Marcio Matias Afonsol, Brahim Ramdanez, Yves Marechalz, Benoit Delinchantz, Marco
Aurélio de Oliveira Schroeder!, Ursula do Carmo Resende!
ICEFET-MG, Brazil; 2G2ELAB, France

PB5-21
Efficient Preconditioned Conjugate Gradient Parallelization on GPU 487

Ana Flivia Peixoto de CamargosLZ, Viviane C. Silval
1Escola Politécnica da Universidade de Sio Paulo, Brazil; 2Instituto Federal de Educacio,
Ciéncia e Tecnologia de Minas Gerais (IFMG) — Departamento de Engenharia

PB5-22

Computation Code of Software Component for the Design by Optimization of
Electromagnetical Devices 489

Hoa Neuyen Xuan, Laurent Gerbaud, Lauric Gabuio, Frédéric Wurtz

Grenoble Electrical Engineering Laboratory (Grenoble INP-UJE, CNRS UMR 5529),
France

PB5-23
Improving a Time Domain Spherical Multipole Neat-to-far-field Transformation
Algorithm 491

Glaucio Lopes Ramosl, Cissio Gongalves Regoz, Alexandre Ramos Fonseca3
TUFS], Brazil; 2UFMG, Brazil; 3UFV]M, Brazil




1:45pm - 3:25pm

PB5-24
A New and Simple Technique for Vectorization of Finite Element Method in
Electromagnetics 493

Carlos Henrique Velosol, Antonio Manoel FrassonZ, Kleber Zuza Nobrega1
Instituto Federal do Maranhao, Brazil; 2Universidade Federal do Espirito Santo
PB6: Devices & Applications 2

Ballroom Foyer

Session Chairs: Zhuoxiang Ren, Renato Mesquita

PB6-1

Modeling Coreless Transformers with Relative Large Wire Gauge using an
Optimization Method 495

Renan Bergonsi Muller, Daniela Wolter Ferreira, Luiz Lebensztajn

Universidade de Sao Paulo, Brazil

PB6-2

Simulation Based Design of HF-Resonators for Damping of Very Fast Transients in
GIS 497

Jasmin Smajic, Abdolhamid Shoory, Simon Burow, Walter Holaus, Uwe Riechert, Stefan
Tenbohlen

University of Applied Sciences of Eastern Switzerland, Switzerland

PB6-3
Aspect Independent Spherical Target Recognition Using Structural Features of
Scattered Signals 499

Alper Selverl, Yesim Zoral2, Suat Dorak3

IDokuz Eylul University, Turkey; 2Dokuz Eylul University, Turkey; 3Dokuz Eylul
University, Turkey

PB6-4
3D Finite Element Analysis of Conductive Coupling Problems in Transmission Line
Rights of Way 501

Lucas Blattner Martinho1, Viviane Cristine Sﬂval, Mario Leite Pereira Fﬂhoz, Marcelo Facio

Palin3, Sérgio Luis Lopes Verardi3, José Roberto Cardosol
1Escola Politécnica da Universidade de Sio Paulo, Brazil; 2Instituto de Pesquisas

Tecnolégicas, Brazil; 31nSciTi Consultoria e Desenvolvimento de Software, Brazil

PB6-5
Forward Model Computation of Quasi-static Magnetic Fields inside Electric
Vehicles 503

Olivier Pinaudl, Olivier Chadebecl, Laure Line Rouvel, Jean Michel Guichonl, Andrea
Vassilev2

1G2Elab, UMR CNRS, Grenoble INP, Université Joseph Fourier Grenoble, France; 2CEA-
Leti MINATEC Grenoble, France

PB6-6
Static Characteristics of Novel Air-cored Linear and Rotary Halbach Permanent
Magnet Actuator 505

Ping Jin

Hohai University, People’s Republic of China




PB6-7

Design Analyses of a Hybrid Suspension System for Scooter Application 507
Cheng-Tsung Liu1, Wei-Ping Lin1, Chang-Chou Hwang2

INational Sun Yat-Sen University, Taiwan, Republic of China; 2Feng Chia University,
Taiwan, Republic of China

PB6-8
Analysis and Performance Evaluation of a Novel High Reliability Linear Switch
Reluctance Machine for Low Cost Conveyor Applications 509

Daohan \X/ang1, Xiuhe Wang1, Sang-Yong ]ung2

1Shandong University, People’s Republic of China; ZSungkyunkwan University, Republic of
Korea (South Korea)

PB6-9

Design of Wireless Power Transmission for a Charge while Driving System 511
Davide Bavastro, Aldo Canova, Vincenzo Cirimele, Fabio Freschi, ILuca Giaccone, Paolo
Guglielmi, Maurizio Repetto

Politecnico di Torino, Italy

PB6-10
FEM-Simulation of Magnetic Shape Memory Actuators 513

Thomas Schjeppl, Manuel Maier!, Emmanouel Pagounisl, Andreas Schliiter2, Markus
Laufenberg1
TETO MAGNATIC GmbH, Germany; 2University of Applied Sciences Munich

PB6-11

A Study on Novel Slotless Design of Variable Reluctance Resolver 515
Ki-Chan Kim

Hanbat National University, Republic of Korea (South Korea)

PB6-12
A Design Proposal for Optimal Transcutaneous Energy Transmitters 517

Daniela Wolter Ferreiral, Luiz Lebensztajn1, Laurent Krihenbiihl2, Florent Morel2,
Christian Vollaire2
IEscola Politécnica da Universidade de Sio Paulo, Brazil; 2Ecole Centrale de Lyon, France

PB6-13
An Optimal Design of Compact Ring-slot type Rectenna with Numerical
Manipulation 519

Koon-Tae Kim?2, Hyeong-Seok Kim?2, Kyung Choil
1Kangwon National University, Republic of Korea (South Korea); 2Chung—Ang University,
Republic of Korea (South Korea)

PB6-14

A 3D Electromagnetic Analysis and Circuit Modeling for Wireless Charging of
Electrical Vehicles 521

Mohammad Fawwaz Ibrahim, Iionel Pichon, Laurent Bernard, Adel Razek
Laboratory of Electrical Engineering of Paris (LGEP), France

PB6-15

Design Cycle of Electromechanical Actuator Based on VHDL-AMS Modeling 523
Abir Rezguil, Benoit Delinchant!, Laurent Gerbaudl,Julien Henri-Rousseau2, Roger
Franchino2

1G2ELAB, Grenoble Electrical Engineering lab, Grenoble University, France; 2Schneider
Electric, France




PB6-16
Modeling and Simulation of Medium Voltage Cable in Time
Domain Using Fitting Method 525

Ming Tangl, Jianyang Sunz, Jianzhao Guoz, Hong-Jie Li1, Wei Zhangl, Deliang Liang1
IState Key Laboratory of Electrical Insulation and Power Equipment, School of Electrical

Engineering Xian JiaoTong University, People’s Republic of China; 2Quanzhou Power Supply
Ltd., People’s Republic of China

Coffee Break

OB2: Optimization & Design 2

Session Chairs: Stéphane Clénet, C.S. Koh

OB2-1

Novel Topology Optimization Based on On-Off Method and Level Set Approach 527
Yuki Hidaka, Takahiro Sato, Hajime Igarashi

Graduate School of Information Science and Technology, Japan

O0B2-2
A Multiobjective Approach of Differential Evolution Optimization Applied to
Electromagnetic Problems 529

Luiz Lebensztajn, Gustavo Caravaggi Tenaglia
Escola Politécnica da Universidade de Sao Paulo, Brazil

OB2-3

An Architecture for Emedding Knowledge in the Design of Electromagnetic Devices
David Lowther, Ernest Freeman, Jon Webb 531
Infolytica Corporation, Canada

OB2-4
Axial-Flux Generator Robust Design Aided by Numerical Electromagnetic Field
Computation 533

Claret Laurente Sabioni, Selénio Rocha Silva, Jodo Antonio Vasconcelos
Federal University of Minas Gerais, Brazil

OB2-5

Bouc-Wen Hysteresis Model Identification by the Metric-Topological-Evolutionary
Optimization 535

Antonino Laudani, Francesco Riganti Fulginei, Alessandro Salvini

University of RomaTre, Italy

TEAM: Benchmarking

Session Chair: Oszkar Bird

TEAM-1
A Benchmark Problem for Eddy Current Nondestructive Evaluation 537

Theodoros Theodou]jdisl, John Martinosl, Nikolaos Poulakisz, Antonello Tamburtino3
1University of Western Macedonia, Greece; 2Techrlological Education Institute of Western

Macedonia, Greece; SUniversity of Cassino, Italy

TEAM-2
A Benchmark CAD Mobile Phone Model for Specific Absotption Rate Calculations 539

Vikass Monebhurrurﬂ, Yannis Brauxz, Harald Devos3, Mikhail Kozlov4, Winfried Simon5,

Tilmann Wittig0
1SUF‘ELEC, France; 2CST, France; 3Agilent, Belgium; 4Max Planck Institute, Germany; 5IMST,
Germany; 0CST, Germany

TEAM-3

A Benchmark Problem of Vector Magnetic Hysteresis for Numerical Models 541
Ermanno Cardelli, Antonio Faba

Department of Industrial Engineering, University of Perugia, Perugia, Italy




Date: Wednesday, 03/Jul/2013

8:30am - 10:10am
Ballroom

10:10am - 10:35am

10:35am - 12:15pm
Ballroom Foyer

OC1: Material Modeling 2 (dedicated to the memory of Norio Takahashi)
Session Chairs: Osama Mohammed, Hajime Igarashi

OCi1-1
Iron Loss Calculation in Steel Laminations at High Frequencies 543

Francois Henrottel, Simon Steentjesz, Christophe Geuzaine3, Kay Hameyer2

1UCL, Belgium; 2IEM RWTH-Aachen, Germany; 3ACE, ULg

OC1-2

Convolution-Free Modelling of Dispersive Media in the Time-Domain Finite-
Element Solution of the Vector Wave Equation 545

Ali Akbarzadeh Sharbaf, Dennis D. Giannacopoulos

McGill University, Canada

0C1-3
Numerical Modeling of Hysteresis in Si-Fe Steels 547
Ermanno Cardellil, Edward Della Torre2, Antonio Fabal

1Departrnent of Industrial Engineering, University of Perugia, Perugia, Italy; 2The George
Washington University, United States of America

0OC1-4

Complex-Variable Vector Magnetic Characteristic Analysis considering Residual
Stress Effect 549

Shingo Zeze, Yuichiro Kai, Takashi Todaka, Masato Enokizono

Oita University, Faculty of Engineering, Japan

Coffee Break

PC1: Bio-Electromagnetic Computation and Applications + Education
Session Chairs: Hartmut Brauer, Maurizio Repetto

PCi1-1
A Novel Inversion Technique for Imaging Thrombus Volume in Microchannels
Fusing Optical and Impedance Data 551

Antonio Affannil, Giovanni Chiorboli2, Lotenzo Codecasa3, Maria Rita Cozzi4, Luigi De
Marco4, Mario Mazzucato4, Carlo Morandiz, Ruben Specognal, Marco Tartagni5,
Francesco Trevisan]

1Universita di Udine, Italy; 2Universita di Parma, Italy; 3Politecnico di Milano, Italy;
4National Cancer Institute CRO-IRCCS, Aviano (PN), Ttaly; SUniversita di Bologna, Ttaly

PC1-2
Electromagnetic Actuation System using Helmholtz Pairs for Micro-robot
Locomotion 553

Chan Parkl, Jeonghoon Yooz, Jinsoo Kim3, Seung-Jong Kim4

LGraduate School of Mechanical Engineering, Yonsei University, Republic of Korea (South
Korea); 2School of Mechanical Engineering, Yonsei Univeristy, Republic of Korea (South
Korea); 3Center for Bionics, Korea Institute of Science and Technology, Republic of Korea

(South Korea); 4Center for Bionics, Korea Institute of Science and Technology, Republic of
Korea (South Korea)




PC1-3
Induced Current Calculation in Detailed 3D Adult and Child Model for the WPT
Frequency Range 555

Hye-Jin Song!, Hansu Shinl, Hyang-Beom Leel, Jac-Hun Yoon2, Jin-Kyu Byun!
1Soongsil University, Republic of Korea (South Korea); 2Electronics and
Telecommunications Research Institute, Republic of Korea (South Korea)

PC14

A Strategy for the Combined Estimation of Tissues Properties and Brain Sources in
EEG-MEG Analysis 557

Fabrizio Ferraioli, Alessandro Formisano, Raffaele Martone

Seconda Universita di Napoli, Italy

PC1-5
Comparison between Electric Field Analysis Methods Induced in Human Body by
ELF Magnetic Field 559

Yasuhito Takahashil, Akira Ahagonz, Koijt Fujiwaral, Takeshi Iwashita, Hiroshi
Nakashima3
IDoshisha University, Japan; 2Science Solutions International Laboratory, Inc., Japan;

3Kyoto University, Japan

PC1-6

Deep Brain Stimulation Models Incorporating Electrode-Tissue Intetfaces 561
Charles T. M. Choi, Yi-Lin Tsou

National Chiao Tung University, Taiwan, China

PC1-7

Analysis of Magnetic Disturbance due to Paramagnetic Metallic Implant in
Magnetic Resonance Imaging 563

Yanhui Gao!, Yui Esakil, Hiroshi Dozono!, Kazuhiro Muramatsul, Toru Yamamoto?2

1Saga University, Japan; 2Hokkaido University, Japan

PC1-8

A Numerical Computation Model of Electrical Impedance Tomography Forward
Problem Based on Generalized Finite Element Method 565

Xueying Zhang, Guizhi Xu, Shuai Zhang, Youhua Wang, Weili Yan, Yongjian L.,
Yonguang Guo

Hebei University of Technology, People’s Republic of China

PC1-9

Electromagnetic Field Computation in Human Body Exposed to Wireless Inductive
Charging System 567

Ping-Ping Ding, Lionel Pichon, Laurent Bernard, Adel Razek

Laboratoire de Génie Electrique de Paris (LGEP), UMR8507 CNRS/SUPELEC/Univ.
Paris Sud/Univ. Pierre et Marie Curie, France

PC1-10
Error Estimation in the Computation of Induced Current of Human Body in the
Case of Low Frequency Magnetic Field Excitation 569

Thomas Lelongl, Zuqi Tangz, Riccardo Scorretti3, Pierre Thomas1, Yvonnick Le Menachz,

Emmanuel Creusé4, Francis PiriouZ, Noel Burais3, Cécile Miryl, Isabelle Magne1
TEDR R&D, France; 2L.2EP, Université Lille 1, France; 3Ampére-Lab UMR 5005 CNRS,
Université Lyon 1, France; 41.PP UMR 8524 and INRIA Lille Notrd Europe, France




PC1-11
Evaluation of Electromagnetic Phenomena Induced by Transcranial Magnetic
Stimulation 571

Oriano Bottausciol, Mario Charnpiz, Luca Zilbertil, Mauro Zuccal

Istituto Nazionale di Ricerca Metrologica, Italy; 2Dip. Energia, Politecnico di Torino, Italy

PC1-12
Massively Parallelized Boundary Element Simulation of Voxel-based Human
Models Exposed to MRI fields 573

Oriano Bottausciol , Mario Chiampiz, Luca Zilbertil

Istituto Nazionale di Ricerca Metrologica, Torino, Italy; 2Politecnico di Torino, Italy

PC1-13
A Note on Faraday Paradoxes 575

Bernhard Auchmanrﬂ, Stefan Kurzz, Stephan Russenschuck]
ICERN, Switzetland; 2TUT, Finland

PC1-14

Approximate and Proper Electromagnetic Modeling in Moving Conductors 577
Sandor Bilicz, Szabolcs Gyiméthy

Budapest University of Technology and Economics, Hungary

PC1-15
A New 3-D Visualization System of Magnetic Field with Augmented Reality
Technology for Education 579

Shinya Matsutomo1, Kenta Mitsufujil, Yuta Hiasal, Fumiaki Nobuyamaz, So Noguchi2

INiihama National College of Technology, Japan; 2Graduate School of Information
Science and Technology, Hokkaido University, Japan

PC1-16

Combined Use of Measurements, Simulation and Numerical Computation of
Magnetic Fields for Power Electronics Teaching 581

Rosa Ana Salas, Jorge Pleite

Universidad Carlos I1I de Madrid, Spain

PC1-17
Large-scale Analyses of Electromagnetic Fields Using Numerical Human Body
Models 583

Amane Takeil, Kouhei Murotanjz, Shin-ichiro Sugimotoz, Masao Ogino3, Shinobu
Yoshimura2

I'Tomakomai National College of Technology, Japan; 2The University of Tokyo; 3Nagoya
University




10:35am - 12:15pm  PC2: Numerical Techniques 3

Corvina Session Chairs: Kurt Preis, Hideki Kawaguchi

PC2-1

Acceleration of Dynamic Bubble Mesh Generation for Large-Scale Model 585
Fumiaki Nobuyama, So Noguchi, Hajime Igarashi

Hokkaido University, Japan

PC2-2
Adaptive Cross Approximation Technique for Volume Integral Method Applied to
Nonlinear Magnetostatic Problems 587

Bertrand Bannwarthl, Anthony Carpentier1, Vinh Le-Vanl, Olivier Chadebec!,2, Gérard
Meunierl, Jean-Michel Guichon!
1G2ELAB, Grenoble, France; 2GRUCAD/EEL/CTC/UFSC, Flotianépolis, Brazil

PC2-3

Modeling of Trichel Pulses in the Negative Corona on a Line-to-plane Geometry 589
Han Yin, Bo Zhang, Jinliang He, Chijie Zhuang

Tsinghua University, People’s Republic of China

PC2-4

A Posteriori Error Bounds for Krylov-based Fast Frequency Sweeps of Finite
Element Systems 591

Yves Konkel, Ortwin Farle, Romanus Dyczij-Edlinger

Chair for Electromagnetic Theory, Saarland University, Germany

PC2-5

A Fast Frequency-domain Parameter Extraction Method Using Time-domain
Finite-element Method 593

W.N. Fu, Xiu Zhang, S. L. Ho

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PC2-6
GPU-Accelerated Efficient Implementation of FDTD Methods with Optimum
Time-Step Selection 595

Theodotros Zygiridjsl, Nikolaos Kantartzis2, Theodotros TsiboukisZ

1Univ. of Western Macedonia, Greece; 2Aristotle Univ. of Thessaloniki, Greece

PC2-7
Extended Finite Element Method for Electric Field Analysis 597

Nana Duan1, Guolin Wangl, Weijie Xul, Shuhong \X/ang1, Jie Qiul, Jian Guo Zhu2

IXi'an Jiaotong University, People’s Republic of China; 2University of Technology, Sydney,
NSW 2007, Australia

PC2-8
Isogeometric Finite Elements with Surface Impedance Boundary Conditions 599

Rafael Vazquez1, Annalisa Buffal, Luca Di Rienzo?2, Dongwei Li3
11stituto di Matematica Applicata e Tecnologie Informatiche del CNR; 2politecnico di
Milano, Italy; 30hio State University, United States of America

PC2-9
Circuit-Oriented Solution of Drude Dispersion Relation by the FD2TD 601

Silvano Crucianil, Valerio De Santis2, Francesca Maradeid, Mauro Felizianil

TUniversity of 1’Aquila, Italy; 21T°IS Foundation; 3Sapienza University of Rome, Italy




PC2-10
Compatible h-p Adaptive Refinement Strategies for Finite Element Electromagnetic
Analysis in High Petformance Parallel Computing Environments 603

Steve McFee, Dennis Giannacopoulos
McGill University, Canada

PC2-11

Comparison of Non-Overlapping Domain Decomposition Methods for the Parallel
Solution of Magnetic Field Problems 605

Daniel Marcsa, Miklés Kuczmann

Széchenyi Istvan University, Hungary

PC2-12
To Smooth Vertices in Field Analysis Problems, or Not to Smooth 607

Eugenio Costamagna
Univerity of Pavia, Department of Industrial and Information Engineering (Retired), Italy

PC2-13

Efficient Numerical Algorythms on Large Scale Magnetic Field Problems Using an
Iterative Domain Decomposition Method 609

Daisuke Tagami

Kyushu University, Japan

PC2-14

Using AMG to Accelerate Finite Differences by GPUs in Electromagnetic/ Thermal
Field Simulations 611

Christian Richter!, Sebastian Schops2, Markus Clemens |

1Bergische Universitit Wuppertal, Germany; 2Technische Universitaet Darmstadst, Germany

PC2-15

Acceleration Technique for Extended Boundary Node Method 613

Ayumu Saitoh!, Taku Itoh2, Nobuyuki Matsuil, Atsushi Kamitani3

TUniversity of Hyogo, Japan; 2Tokyo University of Technology, Japan; 3Yamagata
University, Japan

PC2-16

Asymptotic Boundary Element Methods for Thin Conducting Sheets in Two
Dimensions 615

Kersten Schmidt!, Ralf Hiptmair?

ITechnische Universitit Berlin, Germany; 2ETH Zurich, Switzerland

PC2-17

Multiply Connected 3D Transient Problem with Rigid Motion Associated with T- Q
Formulation 617

Chuan Lu, Ping Zhou, Dingsheng Lin, Bo He, Dinkow Sun

Ansys Inc., United States of America

PC2-18

An Iterative Algorithm for the Fast Analysis of Anisotropic Magnetic Shields 619
Luca Giaccone, Carlo Ragusa

Politecnico di Torino, Italy

PC2-19
Reducing the Cost of Mesh—to—mesh Data Transfer 621

Antoine Journeaux!, Frederic Bouillault!, Jean-Yves Roger?

ILaboratoire de Genie Electrique de Paris, France; 2EDF R&D, Clamart France




10:35am - 12:15pm

PC2-20

Evaluation of Singular Integral Equation in MoM Analysis of Arbitrary Wire
Structures 623

Maicon Vaz Morteira, Ursula do Carmo Resende, Marcio Matias Afonso

Federal Center for Technological Education of Minas Gerais, Brazil

PC2-21
A Novel Approach to Deal with Rotationally Symmetrical Conditions for 3D Eddy
Current Field Problems 625

S. L. Hol, Shiyou Yang?

IThe Hong Kong Polytechnic University, Hong Kong; 2Zhejiang University, People’s
Republic of China

PC2-22
Domain Decomposition Method used in Reducing Error near Boundaries Based on
Combined RBF Collocation 627

Yang Zoul K. R. Shaol, Xiaoming Chenl, Gang Lei2, Youguang Guo?, Jianguo Zhu?
1College of Electrical and Electronic Engineering, Huazhong University of Science and

Technology, China; 2Faculty of Engineering and information technology, University of
Technology, Australia

PC3: Electrical Machines & Drives 3

Corvina

Session Chairs: Karl Hollaus, Stanislaw Gratkowski

PC3-1

Design of Saliency-based Sensorless Controlled IPMSM with Concentrated Winding
for EV Traction 629

Myung Seop Lim]1, Seung Hee Chail, Byeong Hwa Leel, [ung Pyo Hong1, Jung Tk Ha?2
lHanyang university, Republic of Korea (South Korea); 2Scoul National univeristy, Republic
of Korea (South Korea)

PC3-2

A Novel Calculation Method on the Current Information of Vector Inverter for
Interior Permanent Magnet Synchronous Motor for Electric Vehicle 631
Ki-Chan Kim

Hanbat National University, Republic of Korea (South Korea)

PC3-3

Improvement of Convergence Behavior for Steady-State Analysis of Permanent
Magnet Synchronous Motor 633

Hirokatsu Katagiri, Yoshihiro Kawase, Tadashi Yamaguchi

Gifu University, Japan

PC3-4

Airgap Reluctance Identification for the Magnetic Equivalent Circuit Modelling of
Induction Machines 635

Johan Gyselinck1, Ruth V. Sabarieg02

LUniversité Libre de Bruxelles (ULB), Belgium; 2Université de Liége (ULg), Belgium

PC3-5

Pole-Changing of DC-Excited Dual-Memory Machines 637
Fuhua Li, K.T. Chau, Chunhua Liu, Christopher H.T. L.ee, Mu Chen
The University of Hong Kong, Hong Kong S.A.R. (China)




PC3-6

Dynamic Modeling of the Demagnetization in Halbach Array Permanent Magnet
Machine 639

Ants Kallaste!, Anouar Belahcen!2, Toomas Vaimannl

I'Tallinn University of Technology, Estonia; 2 Aalto University, Finland

PC3-7

Research on Shape Design to reduce Torque Ripple in IPMSM for High-voltage
Electric Oil Pump based on Numerical Analysis 641

Youngmin Kim1, Sung-Jun Kwonl, Cheol-Gyun Lee2, Jong-Wook Kim3, Sang-Yong Jung1
ISungkyunkwan University, Republic of Korea (South Korea); 2Dong-Eui University,
Republic of Korea (South Korea); 3Dong—A University, Republic of Korea (South Korea)

PC3-8
Finite Element Based Circuit Model Approach for Skewed Electrical Machines 643

Martin Mohr1, Oszkar Birél, Andrej Sterrneckil, Franz Diwoky2

1 Christian Doppler Laboratory for Multiphysical Simulation, Analysis and Design of
Electrical Machines, Institute for Fundamentals and Theory in Electrical Engineering,

Austria; 2AVL List GmbH, Austria

PC3-9
Design and Control of a Novel Axial Flux Permanent Magnet In-Wheel Machine for
HEVs 645

S. L. Ho, Shuangxia Niu, W. N. Fu
The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PC3-10
Calculation of Iron Loss in Solid Rotor Induction Machine using FEM 647

Mitcea Fratilal, Abdelkader Benaboul, Abdelmounaim Tounzil, Maxime Dessoude2
IL2EP-Lamel, Université Lillel, France; 2EDF R&D, France

PC3-11

A Novel FEA Algorithm for SRM Simulations 649
Tanvir Rahman, Derek Dyck, David Lowther
INFOLYTICA Corporation, Canada

PC3-12

Eddy Current Losses in Permanent Magnets of Permanent Magnet Synchronous
Machines - Comparison between Finite Element and Analytical Calculation
Methods 651

Erich Schmidt, Manfred Kaltenbacher, Anton Wolfschluckner

Vienna University of Technology, Austria

PC3-13

Steady-State Time-Stepping Analysis of a Single-Phase PMSG with Capacitors for
Voltage Regulation 653

Adolfo Gonzalez, Coni Hernandez, Marco Arjona

Instituto Tecnologico de la Laguna, Mexico




PC3-14

Analysis of Environmental Effect on Temperature Distribution of Power Converter
for Switched Reluctance Motor Drive 655

Hao Chen, Yang Xu, Zhentao Hu

China University of Mining & Technology, People’s Republic of China

PC3-15

Computation and Analysis of Iron Loss in Permanent Magnet-Inductor Hybrid
Excitation Synchronous Generator 657

Xinghe Fu, Xiangjun Li, Da Xu, Mingyao Lin

Southeast University, People’s Republic of China

PC3-16

Design of IPMSM Rotor Shape for Magnet Eddy-Current Loss 659
Se-Young Oh, Ho-Jun Lee, Kwang-Hyung Ryu, Ju Lee

Hanyang University, Republic of Korea (South Korea)

PC3-17

Equivalent Circuit Parameters Calculation of Induction Motor by Finite Element
Analysis 661

Zaixun Ling, Libing Zhou, Siyuan Guo, Yi Zhang

Huazhong University of Science and Technology, People’s Republic of China

PC3-18
A Self-tuning Regulator for the Voice Coil Motor 663

J.E. Panl, BB. Yangl, Norbert Cheung2

1School of Mechatronics and Control Engineering, Shenzhen University.; 2Department of
Electrical Engineering, Hong Kong Polytechnic University.

PC3-19

Optimum LIM Interval Selection of Vector Controlled Moving Secondary Plate
Conveyor System Using FEM & SUMT for Constant Speed Control 665
Young Hyun Kim, Young Gak Rha, Jung Ho Lee

Hanbat National University, Republic of Korea (South Korea)

PC3-20

Study of Cogging Torque in Axial Flux Permanent-Magnet Machines Using an
Analytical Model 667

Huguette Tiegna, Yacine Amara, Georges Barakat

University of Le Havre (France), France

PC3-21

Detection of the Fault Type under Eccentricity and Inter-Turn Fault using Fault
Frequency of Stator Input Current in IPM-type BLDC motor 669

Jun-Kyu Park, II-Man Seo, Jin Hur

University of Ulsan, Republic of Korea (South Korea)

PC3-22

Comparison of Two Different Rotor Topologies for 44Pole-48Slot Fractional Slot
Concentrated Winding Permanent Magnet Synchronous Machine 671

Shi-Uk Chung, Yon-Do Chun, Byung-Chul Woo, Do-Kwan Hong, Ji-Young Lee
KERI, Republic of Korea (South Korea)




12:15pm - 1:45pm
1:45pm - 3:25pm

Ballroom Foyer

PC3-23

Numerical Simulation of the Interactions between Low Voltage Network, Miniature
Circuit Breaker and Mounting Technique 673

Liviu Neamt, Dumitru Pop, Olivian Chiver, Cristian Barz

Technical University of Cluj-Napoca, Romania

PC3-24
Harmonics reduction with Pulse Width Modulation Method for Flux Concentration
Interior PM Motors 675

Sisuda Chaithongsukl, Pramuk Unahalekhakal, Noureddine Takorabet2, Babak Nahid-
Mobarakeh?, Farid Meibody-Tabar2

lRajamangala University of Technology Suvarnabhumi, Thailand; 2University of Lorraine,
Green, France

PC3-25

Analysis of a Novel Switched-Flux Memory Motor Employing Time-Divisional
Magnetization Strategy 677

Hui Yang, Heyun Lin, Jianning Dong, Jianhu Yan, Yunkai Huang, Shuhua Fang
Southeast University, Nanjing, Jiangsu Province, People’s Republic of China

PC3-26

Cost-Effectiveness Comparison of Coaxial Magnetic Gears with Different Magnet
Materials 679

Mu Chen, K.T. Chau, Wenlong Li, Chunhua Liu

The University of Hong Kong, Hong Kong S.A.R. (China)
Lunch

PC4: Optimization & Design 3
Session Chairs: Alice Reinbacher-Késtinger, Stephan Russenschuck

PC4-1
Multiobjective Topology Optimization with Ant Colony Systems in Applied
Electromagnetics 681

Jodo B. Q. Zulianil, Lucas S. Batistal, Frederico G. Guimaries!, Miri W, CohenZ, Min Li3,
David A. Lowther3

1Universidade Federal de Minas Gerais, Belo Horizonte, Brazil; 20RT Braude College of
Engineering, Karmiel, Israel; 3McGill University, Montreal, Canada

PC4-2
Enhanced Invasive Weed Optimization Algorithm Applied to Electromagnetic
Optimization 683

Leandro Dos Santos CoelhoZ2, Viviana Mariani3, Helon Ayalaz, Piergiorgio Alotto!

1Universita di Padova, Italy; 2Pontifical Catholic University of Parana, Curitiba, Brazil;
3Federal University of Parana, Curitiba, Brazil

PC4-3

Composite First-Order Reliability Method for Efficient Reliability-based
Optimization of Electromagnetic Design Problems 685

Dong-Wook Kim, Nak-Sun Choi, Gi-Woo Jeung, Dong-Hun Kim

Kyungpook National University, Republic of Korea (South Korea)




PC4-4

An Automated Robust Optimization Approach Based on Robust Constraints and
Objective Function 687

Laura Picherall, Tssam Mazhoud?, Khaled Hadj-Hamoul, Jean Bigeonl, Patrice Joyeux?
1G-SCOP - CNRS, Grenoble-INP-UJF, France; 2Hager Electro SAS, France

PC4-5
Non Linear Multiphysics Analysis and Multiobjective Optimization in Electro-
Heating Applications 689

Paolo Di Barbal2, Ivo Dolezel3, Maria Evelina Mognaschil, Antonio Savinil, Pavel
Karban®

TUniversity of Pavia, Italy; 2University of Padua, Italy; 3Academy of Sciences of the Czech
Republic, Czech Republic; 4University of West Bohemia

PC4-6

Robust Global Optimization of Electromagnetic Designs Utilizing Gradient Indices
and Kriging 691

Song Xiao, Mihai Rotaru, Jan Sykulski

University of Southampton, United Kingdom

PC4-7

Worst Case Scenario Robust Optimization Utilizing Dynamic Kriging and
Differential Evolution Algorithm 693

Zivan Ren, Bin Xia, Nyambayar Baatar, Chang-Seop Koh

Chungbuk National University, Republic of Korea (South Korea)

PC4-8

Multi-objective Evolutionary Optimization of a Surface Mounted PM Actuator for
Aerospace Applications 695

Minos E. Beniakar, Athanasios G. Sarigiannidis, Evangelos M. Tsampoutis,

Antonios G. Kladas

National Technical University of Athens, Greece

PC4-9

Characteristics Analysis & Optimum Design of Axially Lamianated Anisotropic
Rotor Synchronous Reluctance Motor Using Coupled Finite Element Method &
Response Surface Methodology 697

Young Hyun Kim, Won Gee Byen, Jung Ho Lee
Hanbat National University, Republic of Korea (South Korea)

PC4-10

Multilevel Design and Optimization of a FSPMM Drive System by Using Sequential
Subspace Optimization Method 699

Gang Lei, Wei Xu, Jianguo Zhu, Youguang Guo

University of Technology, Sydney, Australia




PC4-11
Multiobjective Optimization of Transformer Design using a Chaotic Evolutionary
Approach 701

Leandro dos Santos Coelhols2, Viviana C. MarianiZ3, Fabio A. Guerra%, Mauricio V. E.
Luzs, Jean Vianei Leited

Hndustrial and Systems Engineering Graduate Program, Pontifical Catholic University of
Parana, Curitiba, Brazil; 2Department of Electrical Engineering, Federal University of
Parana, Curitiba, Brazil; 3Mechanical Engineering Graduate Program, Pontifical Catholic

University of Parana, Curitiba, Brazil; 4LACTEC - Institute of Technology for
Development, Electrical Systems Division (DVSE), Curitiba, Brazil;

5GRUCAD/EEL/UFSC, Brazil

PC4-12

Shape Optimal Design of a Powder-Aligning-Fixture of Four-pole Anisotropic
Bonded NdFeB Ring Magnet 703

Dianhai Zhang!, Hyojun Kim?2, C.S. Kohl

1Chungbuk National University, Republic of Korea (South Korea); 2R&D Center of Jahwa
Electronics Co. Ltd., Republic of Korea (South Korea)

PC4-13

Utilizing Kriging Surrogate Models for Multi-objective Robust Optimization of
Electromagnetic Devices 705

Bin Xia, Kwang-Young Jeong, C.S. Koh

Chungbuk National University, Republic of Korea (South Korea)

PC4-14
Topology Optimization Using Material Density Based on Sigmoid Function by
Means of Sequential Linear Programming 707

Yoshifumi Okamoto!, Yusuke Tominagal, Shinji Wakao2, Shuji Sato!

1Utsunomiya University, Japan; 2Waseda University, Japan

PC4-15
NE-Map Based Design of IPM Synchronous Motor for Traction of EV 709

Won-Ho Kim1, Mi-Jung Kim?2, Ki-Dock Lee2, Jae-Jun Lee2, Ju Lee2, Hyun-Jong Park?
IMaterial & Device Research Center, Samsung Advanced Institute of Technology, Republic

of Korea (South Korea); 2Department of Electrical Engineering, Hanyang University,
Republic of Korea (South Korea)

PC4-16

HEV - AI Based Real Time Control Strategy 711
N Al-Aawar, A. A. Arkadan

Rafik Hariri University, Lebanon (Lebanese Republic)

PC4-17
A Robust Metaheuristic Based on Clonal Colony Optimization and Population
Based Incremental Learning Methods 713

S. L. Hol, Shivou Yangz, Yanan BaiZ

IThe Hong Kong Polytechnic University, Hong Kong; 2Zhejiang University, People’s
Republic of China

PC4-18
Optimization of a Contactless Displacement Sensor Using Finite-element Analysis
Christoph Weissinger, Stefan Lobmeyer, Peter Huck, Hans-Georg Herzog 715

Technische Univeristit Miinchen, Germany




PC5: Numerical Techniques 4

Session Chairs: Dennis D. Giannacopoulos, Stefan Kurz

PC5-1
Accurate Determination of Thousands of Eigenvalues for Large-Scale Eigenvalue
Problems 717

Todorka Banoval 2, Wolfgang AckermannZ, Thomas Weiland2

1Graduate School of Computational Engineering, TU Darmstadt, Germany; 2 nstitut fiir
Theorie Elektromagnetischer Felder (TEMF), TU Darmstadt, Germany

PC5-2
Influence of Measurement Errors on Transformer Inrush Currents Using Different
Material Models 719

Timo Hiilsmann!, Andreas Bartell,]an Kiihnl, Roland Pulchl, Sebastian Schéps2
IBergische Universitit Wuppertal, Chair of Applied Mathematics and Numerical Analysis,

Germany; 2Technische Universitit Darmstadt, Graduate School Computational
Engineering, Germany

PC5-3
Fast Halo Currents Computation in Fusion Reactors by Electrokinetic
Complementary Formulations 721

Paolo Bettinil, Ruben Specogna2
IConsorzio RFX, EURATOM-ENEA Association, Ttaly; 2Universita di Udine, Ttaly

PC5-4

Convergence of a Stabilized Subpixel Smoothing Scheme for the Finite Integration
Technique 723

Rolf Schuhmann

Technische Universitit Berlin, Germany

PC5-5
Hybrid Parallel Meshless Algorithm for Electromagnetic Applications 725

Eduardo Henrique da Rocha Coppolil, Ussula do Carmo Resendel, Mércio Matias

Affonsol, Renato Cardoso Mesquita2, Jodo Paulo Gervésiol, Biharck M. Aradjol

1Centro Federal de Educacio Tecnolégica de Minas Gerais, Brazil; 2Universidade Federal de
Minas Gerais, Brazil

PC5-6
A Modified Meshless Local Petrov-Galerkin Applied to Electromagnetic
Axisymmetric Problems 727

Ramon Dornelas Soares!, Fernando José da Silva Moreiral, Renato Cardoso Mesquital,
David Alister Lowther2, Naisses Zoia Limal
IFederal University of Minas Gerais, Brazil; 2McGill University, Canada

PC5-7
3D Modeling of Thin Resistive Sheets in the Discontinuous Galerkin Method for
Transient Scattering Analysis 729

Mohamed Boubekeur!, Abelin Kamenil, Laurent Bernardl, Axel Modave2, Lionel Pichon!
ILaboratoire de Genie Electrique de Paris, France; 2Montefiore Institute, Belgium




PC5-8

The Transmission Line Modeling Method to Represent the Soil Ionization
Phenomenon in Grounding Systems 731

Daniel da Silva Gazzanal, Arturo Suman Bretas!, Guilherme A. D. Dias!, Marcos Tell2
IFederal University of Rio Grande do Sul - UFRGS, Brazil; 2State Company of Electrical
Energy CEEE-D

PC5-9

An Alternative Way to Impose Essential Boundary Conditions in EFG Method 733
Ussula do Carmo Resende, Eduardo Henrique da Rocha Coppoli, Tadeu de Brito Oliveira
Porto, Marcio Matias Afonso

Federal Center for Technological Education of Minas Gerais, Brazil

PC5-10

A Singularity Expansion Method for Analysis of Wireless Power Transfer System 735
Lei Liu, S.I.. Ho, W.N. Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PC5-11
An Efficient Interpolation for Calculation of the Response of Composite Layered
Material and its Implementation in MUSIC Imaging 737

Giacomo Rodeghiero!, Yu Zhongz, Dominique Lesselier], Marc Lambertl, Xudong Chen2
ICNRS-SUPELEC-Université Paris Sud; 2National University of Singapore

PC5-12

Performance Improvement of Three-Dimensional Tiled FDTD Kernel Based on
Automatic Parameter Tuning 739

Takeshi Minami, Motoharu Hibino, Tasuku Hiraishi, Takeshi Iwashita, Hiroshi Nakashima
Kyoto University, Japan

PC5-13

Force Calculation from the Finite Element Solution Avoiding Nonzero Local Forces
in the Air Region 741

Takeshi Mifune

Kyoto University, Japan

PC5-14

Coupling of Different Dimensions in Finite Element Analysis for Solving Laplace
and Poisson Equations 743

Tommi Sakari Peussa, Anouar Belahcen

Aalto University, Finland

PC5-15

Flexible BiCGStab to solve the Disctretized EFIE in Scattering Computations 745
Giovanni Angiulli, Matteo Cacciola, Salvatore Calcagno, Domenico De Carlo, Francesco
Carlo Morabito, Annalisa Sgro, Mario Versaci

"Mediterranea" University of Reggio Calabria, Italy

PC5-16
Coupling of a Method of Moments Adapted to Planar Circuit and Volumic Methods
Caroline Girard! ,2, Stéphane Lanteriz, Ronan Perrussell, Nathalie Raveu!l 747

1Université de Toulouse ; INPT, UPS ; CNRS ; LAPLACE ; ENSEEIHT, Toulouse, France;
2NACHOS project-team, INRIA Sophia Antipolis-Méditerranée, Sophia Antipolis, France




PC5-17

Refoundation of the Cell Method by Means of Augmented Dual Grids 749
Lorenzo Codecasa

Politecnico di Milano, Italy

PC5-18

A Multi-Layer Finite Element Method Algorithm for Three-Dimensional Magnetic
Force Computation 751

S. L. Ho, Shuangxia Niu, W. N. Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PC5-19
Application of the ACA Compression Technique for the Scattering of Periodic
Surfaces 753

Benjamin Alzaix, Ronan Perrussel, Jean-René Poirier
LAPLACE/GRE, France

PC5-20

High Otrder Finite Elements in T- Method Considering Multiply-Connected
Regions 755

Bo He, Ping Zhou, Dingsheng Lin, Chuan Lu

Ansys, United States of America

PC5-21
Comparison of Residual and Hierarchical Finite Element Error Estimators in Eddy
Current Problems 757

Zudi Tangl, Patrick Dular2, Yvonnick Le Ménach3, Emmanuel Creusél, Francis Piriou3
1Université Lille 1, LPP, France; 2University of Liege, ACE, Belgium; 3Université Lillel,
L2EP, France

PC6: Electrical Machines & Drives 4

Session Chairs: Luiz Lebensztajn, Laurent Krahenbuhl

PCo6-1

Characteristic Analysis & Optimum Design Standard Evaluation of Permanent
Magnet Assisted Synchronous Reluctance Motor for Power Improvement 759
Young Hyun Kim, Jung Woo Kim, Jung Ho Lee

Hanbat National University, Republic of Korea (South Korea)

PC6-2
Iron Loss Analysis of Tutbo Generators Considering Eddy Currents in Duct Spacers
and End Plates 761

Katsumi Yarnazakil, Takuya Sekine1, Yoko Furukawa?
1Chiba Institute of Technology, Japan; 2Hitachi, Ltd., Japan

PC6-3
Thermal Analysis of Permanent Magnet Motor with Water-Jacket Cooling for
Electric Vehicles 763

Meng Hu1, Ben Q. Li2,3, Changhong Liul

1ShangHai JiaoTong University/China, People’s Republic of China; 2University of
Michigan-Dearborn/Deatborn, United States of America; 3Xi’an Jiaotong
University/Shaanxi, People’s Republic of China




PC6-4

Estimation of Acoustic Noise and Vibration in an Induction Machine considering
Rotor Eccentricity 765

Do-Jin Kim, Hae-Joong Kim, Jung-Pyo Hong, Chul-Jun Park, Jin-Tai Chung

Hanyang University, Republic of Korea (South Korea)

PC6-5

Nonlinear Dynamic Characteristic Analysis of Linear Actuator for Compressor 767
Sung-An Kim, Sang-Geon Lee, Yun-Hyun Cho

Dong-A University, Republic of Korea (South Korea)

PCo6-6

Design of Hybrid Hysteresis Motor Rotor by Means of FE Model and Decision
Process 769

Mariusz Jagiela, Tomasz Garbiec, Marcin Kowol

Opole University of Technology, Poland

PCo6-7
Brushless Doubly-Fed Reluctance Machine Optimization using Reluctance
Networks 771

Tiago Staudt!-2, Lisa Scanul-2, Frédéric Wurtz2, Nelson Jhoe Batistelal, Patrick Kuo-
Pengl, Nelson Sadowskil

1Federal University of Santa Catarina (GRUCAD-UFSC), Brazil; 2Grenoble INP-UJF,
CNRS UMR 5529 (G2ELAB), France

PCo6-8
Internally Consistent Nonlinear Behavioural Model of a PM Synchronous Machine
for Hardware-in-the-Loop simulation 773

Derek N. Dyckl, Tanvir Rahman!, Christian Dufour2
1Infolytica Corp., Montreal; 2ZOpal—RT Technologies Inc., Montreal, Canada

PC6-9
Electromagnetic Performance Analysis of Axial Field Flux-Switching Permanent
Magnet Machine Using Equivalent Magnetic Circuit Method 775

Da Xuls2, Mingyao Linl.2, Xinghe Fuli2 Li Haol,2, Xuming Zhao3
1School of Electrical Engineering, Southeast University, Nanjing, People's Republic of
China; 2Engineering Research Center for Motion Control of MOE, Southeast University,

Nanjing, People's Republic of China; 3]iangsu Electric Power Maintenance Branch
Company, Nanjing, People's Republic of China

PCo6-10
Permanent Magnet Eddy Current Comparison of Surface Permanent Magnet
Synchronous Motors with Different Permanent Magnet Shapes 777

Sun Kwon Leel»z, Gyu Hong Kangl, Jin Hur2, Byoung Woo Kim?2
IKorea Marine Equipment Research Institute, Republic of Korea (South Korea);
2University of Ulsan, Republic of Korea (South Korea)

PCo6-11

Torque-Slip Characteristic of Squirrel Cage Induction Motor by New FEA
Technique 779

Olivian Chiver, Liviu Neamt, Cristian Barz, Dumitru Pop

Technical Univerity of Cluj Napoca, Romania




PC6-12

Novel Rotor Design to Improve Dynamic Performance of Axial Flux Hysteresis
Motors 781

Mohammad Modarres, Byung-11 Kswon

Hanyang University, Republic of Korea (South Korea)

PC6-13
Cut Out Bars FEM Simulation of Large Hydro Generator 783

Ana Beatriz Martins Aguiar1-2, Arezki Merkhouf2, Kamal Al-Haddadl
1Ecole de Technologie Superieure, Canada; 2IREQ, Canada

PCo6-14
On the Geometric Uncertainties of an Electrical Machine: Stochastic Modeling and
Impact on the Performances 785

Hung Macl, Stéphane Clénet!, Shaoqu Zheng?2, Thierry Coorevits2, Jean-Claude Mipo3
1LZEP/ Arts et Métiers ParisTech, France; 2LML/ Arts et Métiers ParisTech, France;
3VALEO, France

PC6-15

Design Optimization of an Interior PMSM for Electric Vehicle Application 787
Hussein Dogan, Hoa Nguyen-Xuan, Frederic Wurtz, Lauric Garbuio, Albert Foggia
INPG, France

PC6-16
Comparison between Cage-Rotor Induction Motor and Matrix-Rotor Induction
Motor Using 3-D Finite Element Method 790

Yoshihiro Kawasel, Tadashi Yamaguchil, Masaki Otsubol, Naotaka ToidaZ, Koichi Sato2
1Gifu University, Japan; 2Toyota Industries Corporation, Japan

PC6-17
Design and Simulation of a Double Stator Type Axial Magnetically Levitated Motor

Nobuyuki Kurital, Takeo Ishikawal, Hiromu Takadal, Toru Masuzawa2 792
1Gunma University, Japan; 21baraki University, Japan

PC6-18

Efficient Approach for Angular Modelling of Electrical Machine by Reluctance
Network 794

Hoa Nguyen Xuan, Hussein Dogan, Laurent Gerbaud, Lauric Gabuio, Frédéric Wurtz
Grenoble Electrical Engineering Laboratory,France

PC6-19

Reduction of Eddy-Current Losses by Circumferential and Radial PM Segmentation
in Axial Flux Permanent Magnet Machines with Fractional-Slot Winding 796

Jian Li, Yun-Hyun Cho, Ronghai Qu

State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, People's Republic of China

PC6-20

Design and Optimization of Neodymium Free Spoke Type Motor with Segmented
Wing Shape PM 798

Mohammad Mizanoor Rahman, Kyung-Tae Kim, Jin Hur

University of Ulsan, Republic of Korea (South Korea)




PCo6-21
End Edge Force Analysis in Stationary Discontinuous Armature concentrated-
winding PMLSM with the shape of Novel Auxiliary Teeth 800

Sung-Jin Kim1, Yong-Jae Kim!, Sang-Yong Jung2
IChosun University, Republic of Korea (South Korea); 2Sungkyunk\xzan University,
Republic of Korea (South Korea)

PCo6-22
Micro-Analysis of Electromagnetic Force Distribution in a Simple Actuator 802

Mohammad Adib Ghadarnyaril, Mehdi Moallem!, Babak Fahimi2, Matthew McDonough2

1Isfahan University of Technology, Islamic Republic of Iran; 2University of Texas at Dallas,
United States of America

PCo6-23

Design and Analysis of a New Double-stator Dual-magnet Linear Magnetic-geared
Machine 804

Chunhua Liu, K.T. Chau, Mu Chen

The University of Hong Kong, Hong Kong S.A.R. (China)

PCo6-24
Numerical Analysis and Optimal Design of Double Squirrel Cage Induction Motor
for Electric Vehicle 806

Subong Jangl, Kyung-Won ]eonl, Yong-Jae Kimz, Sang-Yong ung1
ISungkyunkwan University, Republic of Korea (South Korea); 2Chosun University,Republic
of Korea (South Korea)

PC6-25
Field-circuit Modeling of the 12-pole Magnetic Bearing Characteristics 808
Bronislaw Tomczuk, Jan Zimon, Dawid Wajnert

Opole University of Technology, Poland

Coffee Break
OC2: Coupled Problems 2

Session Chairs: Arnulf Kost, Dexin Xie

0cCz2-1
Modeling of Magneto-Mechanical Coupling with Magnetic Volume Integral and
Mechanical Finite Element Methods 810

Anthony Carpentierl, Nicolas Galopinl, Olivier Chadebec!>2, Gérard Meunier!
1G2elab, Grenoble, France; 2GRUCAD/EEL/CTC/UFSC, Flotianopolis, Brazil

0C2-2

On Forces in Magnetized Matter 812
Alain Bossavit

LGEP, CNRS, France

0C2-3
Magneto-mechanical Coupling: Applied to the Prediction of Deformation of a FeSi
Based Transformers 814

Florent Ganet!»2, Olivier Hubert2, Xavier Miningerl, Frederic Bouillault!, Laurent
Bernardl
IL.GEP, France; 2LMT, France




0C2-4

Nonlinear Evolution of Axisymmetric Fusion Plasmas with Three-dimensional
Volumetric Conductors 816

Fabio Villone, Lucio Barbato, Stefano Mastrostefano, Salvatore Ventre

Universita di Cassino e del Lazio Meridionale, Italy

0C2-5
Coupled Electromagnetic-Mechanical Dynamic Analysis of Generator Circuit
Breakers 818

Jasmin Smajic, Cornelius Jiger, Severin Neubauer, Astrid Bauer, Daniel Jun Cheng, Markus
Widenhorn

University of Applied Sciences of Eastern Switzerland, Switzerland

7:00pm - 11:00pm  Conference Dinner
Hungarian National

Gallery



Date: Thursday, 04/Jul/2013

-10:10am
Ballroom

10:10am - 10:35am
10:35am - 12:15pm

Ballroom Foyer

OD1: Numerical Techniques 5

Session Chairs: Jan Sykulski, Zhenmao Chen

OD1-1

Second Moment Perturbation Analysis of the Nonlinear Eddy Current Model with
Material Uncertainties 820

Ulrich Rémer, Sebastian Schops, Thomas Weiland

Technische Universitit Darmstadt, Germany

OD1-2
An Overlapping Non-matching Grid Mortar Element Method for Maxwell's
Equations 822

Alexandra Christophel, Laurent Santandreal, Francesca Rapettiz, Guillaume Krebsl,
Yann Le Bihanl
ILGEP, France; 2Lab. J.-A Dieudonné, France

OD1-3
GPU-optimized Parallel Preconditioners for the Element-by-element Finite Element
Method 824

Imre Kiss!, Zsolt Badics2, Szaboles Gyiméthy!

1Budapest University of Technology and Economics, Hungary; 2Tensor Research LLC,
Andover, MA, United States of America

OD1-4
Linear Subspace Reduction for Quasistatic Field Simulations 826

Daniel Schmidthiusler!, Sebastian Schépsz, Markus Clemens!
lBergische Universitit Wuppertal, Germany; 2Technische Universitact Darmstadt, Germany

OD1-5
Two-Scale Homogenization of the Nonlinear Eddy Current Problem with FEM 828

Karl Hollausl, Antti Hannukainenz, Joachim Schoberll
1Vienna University of Technology, Austria; 2Aalto University, Finland
Coffee Break

PD1: Optimization & Design 4
Session Chairs: Abdul-Rahman Atrkadan, Antonios G. Kladas

PD1-1
Enhanced Identification of Hidden Conductive Objects with Deterministic and
Stochastic Methods 830

Alice Reinbacher—l(éstingerl, Piergiorgio Alotto2, Christian Magelel, Werner Renhart!
1Graz University of Technology, Austria; 2University of Padova, Italy

PD1-2
Stochastic Methods for Parameter Estimation of Multiphysics Models of Fuel Cells
Piergiorgio Alotto, Massimo Guarnieri 832

Universita di Padova, Italy

PD1-3
A Novel Superconducting MRI Magnet and Its Optimum Design Using Adaptive
Optimization Strategy 834

Yanli Zhang
Shenyang University of Technology, People’s Republic of China




PD1-4
Topology Optimization Based on ON/OFF Method with Surface Smoothing 836

Kota \X/atanabel, Hajime Igamshi2
IMuroran Institute of Technology, Japan; 2Hokkaido University

PD1-5
A Modification of Artificial Bee Colony Algorithm Applied to Loudspeaker Design
Problem 838

Xin Zhangz, Xiu Zhangl, S. L. H()l, W.N. Ful

I'The Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 2City University of
Hong Kong, Hong Kong S.A.R. (China)

PD1-6

Level Set-based Topology Optimization for Light Trapping Structures 840

Masaki Otomoril, Takayuki Yamadal, Kazuhiro Izuil, Shinji Nishiwakil, Nozomu Kogiso2
1Kyoto University, Japan; 20saka Prefecture University, Japan

PD1-7

Comparative Study of Reliability Evaluation Methods for Reliability-based Design
Optimization of Electromagnetic Devices under Uncertainty 842

Zivan Ren, Chang-Seop Koh

Chungbuk National University, Republic of Korea (South Korea)

PD1-8

Multi-objective Optimization Approach to Reliability-based Optimal Design of
Electromagnetic Problems 844

Ziyan Ren, Dianhai Zhang, Chang-Seop Koh

Chungbuk National University, Republic of Korea (South Korea)

PD1-9
A Two-level Genetic Algorithm for Large Electromagnetic Optimization Problems

Fabio Henrique Pereiral-2, Wonder Alexandre Luz Alves!, Lucas Koleff2, Silvio Tkuyo 846
NabetaZ
INove de Julho University, Brazil; 2830 Paulo University, Brazil

PD1-10

Reliability-Based Optimum Tolerance Design for Industrial Electromagnetic
Devices 848

Su-gil Chol,]unyong ]angl, Su-Jin Leel, Kyu-Seob Kim!, Jung-Pyo Hong1, Woo-Kyo
]angz, Tae Hee Leel

THanynag University, Republic of Korea (South Korea); 2Keyang Electric Machinery Co.,
Ltd., Republic of Korea (South Korea)

PD1-11
Evolutionary Algorithm-based Multi-criteria Optimization of Triboelectrostatic
Separator 850

Frantisek Mach!, Lukas Adam!, Pavel Kus!, Pavel Karbanl, Ivo Dolezel2

1University of West Bohemia, Faculty of Electrical Engineering, Czech Republic; 2Academy
of Sciences of the Czech Republic, Institute of Thermomechanics, Czech Republic

PD1-12

Adaptive Parameter Controlling Non-dominated Ranking Differential Evolution for
Multi-objective Optimization of Electromagnetic Problems 852

Nyambayar Baatar, Kwang-Young Jeong, C.S. Koh

Chungbuk National University, Republic of Korea (South Korea)




PD1-13
Waveguide Design at Infrared Wavelength with Asymmetric Dielectric Surface
Gratings 854

Dongyeal Lim!, Heeseung Lim1, Jae Seok Choi2, Jeonghoon Yoo3
1Graduate School of Mechanical Engineering, Yonsei University, Republic of Korea (South

Korea); 2Sarnsung Electronics Co. Ltd.; 3School of Mechanical Engineering, Yonsei
Univeristy, Republic of Korea (South Korea)

PD1-14
Topology Optimization of an IPM Motor Flux Barrier Based on Current Phase
Angle Using a Multistep Evolutionary Algorithm 856

Yoshifumi Okamoto!, Yusuke Tominagal, Shinji WakaoZ2, Shuji Satol
1Utsunomiya University, Japan; 2Waseda University, Japan

PD1-15
Vector Design Optimizations using an Improved Cross-Entropy Method 858

Siguang Anl, Wei \X/angl, Shiyou Yang2
1China Jiliang University, China; 2Zhejiarlg University, People’s Republic of China

PD1-16
Shape Optimization of Dielectric Material Using Continuum Sensitivity and
Adaptive Level Set Method 860

Kang Hyouk Leel, Seung Geon Hongl, Myung Ki Baekl, Hong Soon Choiz, 1l Han Parkl

1Sungkyunkwan University, Republic of Korea (South Korea); 2Kyungpook National
University, Republic of Korea (South Korea)

PD1-17
Magnetizer Design Based on a Quasi-Oppositional Gravitational Search Algorithm

N

Leandro Dos Santos Coelho2, Viviana Mariani3, Nedim Tutkun4, Piergiorgio Alotto! 86
1Universita di Padova, Italy; 2Pontifical Catholic University of Parana, Curitiba, Brazil;
3Federal University of Parana, Curitiba, Brazil; #University of Zonguldak, Turkey

PD1-18

An Automatic Pareto Classifier for the Multiobjective Optimization of an
Electrostimulative Acetabular Revision System 864

Ulf Zimmermann, Ursula van Rienen

University of Rostock, Germany

PD1-19

A Novel Approach of Sensitivity Analysis in Finite Element Method and Its
Application 866

Lin Yang, S. L. Ho, W. N. Fu, Lei Liu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PD1-20
Multiobjective Design Optimization of PM-SMC Motors for Six Sigma Quality
Manufacturing 868

Gang Lei, Jianguo Zhu, Youguang Guo
University of Technology, Sydney, Australia




10:35am - 12:15pm

PD2: Numerical Techniques 6

Corvina

Session Chairs: Yasuhito Takahashi, Fabio Villone

PD2-1

MPI Parallel Scheme of 3D Time Domain Boundary Element Method with CRS
Matrix Compression 870

Kazunori Maeda, Hiroshi Shibata, Hideki Kawaguchi, Seiva Itasaka

Muroran Institute of Technology, Japan

PD2-2
Time-Domain Simulation of Tower with Grounding Device under Lightning Strikes
Bo Zhang, Jinpeng W, Jinliang He, Chijie Zhuang, Han Yin 872

Tsinghua University, People’s Republic of China

PD2-3

Electromagnetic Wave Propagation Simulation in Complex Shaped Domain using
Hybrid Method of FDTD and MTDM 874

Taku Itoh, Yoshihisa Fujita, Soichiro Tkuno

Tokyo University of Technology, Japan

PD2-4
Computation of Magnetic Contact Forces 876

Jangho Seo, Hong Soon Choi
Kyungpook National University, Republic of Korea (South Korea)

PD2-5

An Integral Formulation for the Computation of 3D Eddy Current Using Facet
Elements 878

Thanh Trung Neuven, Gerard Meunier, Jean-Michel Guichon, Olivier Chadebec

Grenoble Electrical Engineering Laboratory, France

PD2-6

The Face-Based Gradient Smoothing Point Interpolation Method Applied to 3D
Electromagnetics 880

Naisses Zoia Lima, Renato Cardoso Mesquita

Federal University of Minas Gerais, Brazil

PD2-7

Low-Frequency Time-Domain On-Surface Radiation Boundary Condition for
Scattering Applications 882

Subramaniya Hariharan, Jianyang Zeng, Nathan Ida

The University of Akron, United States of America

PD2-8

Non-Asymptotic Homogenization of Electromagnetic Metamaterials via Discrete
Hodge Operators with Trefftz Calibration 884

Ralf Hiptmair1, Igor Tsukerman?

ISeminar of Applied Mathematics, ETHZ Zuerich, Switzerland; 2The Univ of Akron,
United States of America

PD2-9

A Posteriori Error Estimation in Stochastic Static Problems 886
Duy Hung Mac, Stéphane Clenet

Arts et Métiers ParisTech Centre de Lille, France




PD2-10

Reduced Basis Generation for Maxwell's Equations by Rigorous Error Estimation
Martin W. Hess, Peter Benner 888
MPI Magdeburg, Germany

PD2-11
A New Numerical Scheme for the Simulation of Corona Fields 890

Jacques Lobry

Université de Mons, Belgium

PD2-12

Parallel Implementation for Mortar Finite Element Method in Electrostatic
Problems 892

Caibo Liao, Jiangjun Ruan, Zhiye Du, Dong Wang, Shoubao Liu, Chao Liu
Wuhan University, People’s Republic of China

PD2-13
Convergence Characteristics of Preconditioned Linear Solvers Based on Minimum
Residual for Complex Symmetric Linear Systems 894

Tomonori Tsuburaval, Yoshifumi Okamotol, Koji Fujiwaraz, Shuji Satol

1Utsunomiya University, Japan; 2Doshisha University, Japan

PD2-14
Eddy Current Analysis of Large-scale Constructions in Railway System by Infinite
Edge Elements 896

Shogo Yasukawal, Yoshihiro Tawadal, Takuya Yoshiokal, Shinji Wakaol, Tamio Okutani2
IWaseda University, Japan; 2Railway Engineering Co., Ltd., Japan

PD2-15

Asymptotic Boundary Conditions for Finite Element Analysis of 2D and 3D
Electrical Field Problems 898

Stanislaw Gratkowski, Krzysztof Stawicki, Marcin Ziolkowski

West Pomeranian University of Technology, Szczecin, Poland

PD2-16
Thin Conducting Sheet (TCS) in Non-destructive Testing Simulations:
Implementation in Code_Carmel3D and Validation 900

Toufic Abboud], Francois Béreux!, Natacha Marie Béreux2, Valentin Costan2
IIMACS, France; 2EDF R&D, France

PD2-17
Solution of Large Complex BEM Systems Derived from High-Resolution Human
Models 902

Giuseppe Borziz, Oriano Bottauscio3, Mario Chiampil, Luca Zilberti3

IPolitecnico di Totino, Italy; 2Universita di Messina, Italy; 3Instituto Nazionale di Ricerca
Metrologica, Torino, Italy

PD2-18

An Accurate Multi-layer Magnetic Force Computation Method by Using Adaptive
Parameterized Mesh Technique 904

Yanpu Zhao, S. L. Ho, W. N. Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)




10:35am - 12:15pm

PD2-19

A New Basis Function for Fast Computation of Electromagnetic Fields in Meshless
Frames 906

Arman Afsari, Masoud Movahhedi

Shahid Bahonar University of Kerman, Krman, Islamic Republic of Iran

PD2-20
A Path Toward Stable Higher Order Discretization of Constitutive Equations in FIT
Lorenzo Codecasa 908

Politecnico di Milano, Italy

PD2-21
Shared Memory Parallelism and Low-rank Approximation Techniques Applied to
Direct Solvers in FEM Simulation 910

Patrick Amestoyl, Alfredo Buttari2, Guillaume ]oslin4, Jean-Yves L'Excellent3, Mohamed
Sid-Lakhdar>, Clement Weisbecker!, Michele Forzan0, Cristian Pozza0, Remy Perrin’,
Valene Pellissier’

TINPT-IRIT; 2CNRS-IRIT; 3INRIA-ENS Lyon; 4CERFACS; SENS Lyon; 0University of
Padova; 7Cedrat Group

PD3: Devices & Applications 3

Session Chairs: Theodoros Tsiboukis, Wolfgang Rucker

PD3-1
A Fast Method for the Design of Azimuth Radiation Characteristics of Shaped
Beam Rectangular Waveguide Slot Antennas 912

Peter Tamas Benko!-2, Bela Ladanyi-Turoczy2, Jozsef Pavol

1Buclapest University of Technology and Economics, Hungary; 2GRANTE Antenna
Development and Production Corporation, Hungary

PD3-2
Temperature-dependent Demagnetisation of Segmented Halbach Arrays 914
Oliver Winter!, Hannes Lacherl, Christian Krall, Erich Schmidt2

TAIT Austrian Institute of Technology, Austria; 2Vienna University of Technology, Institute
of Energy Systems and Electrical Drives, Austria

PD3-3
Three-dimensional Analysis with a Two-dimensional Source for Dielectric
Characteristic in High Voltage Gas Citcuit Breaker 916

Yeon-Ho Ohl, Ki-Dong Song!, Hong-Kyu Kim1, Changho Yeo2, Sung Chin Hahn3
IKERI, Republic of Korea (South Korea); 2Hyosung Corporation; 3Department of
Electrical Engineering, Dong-A University

PD3-4

Emulation Process Designs and Experimental Assessments of a Refined DC
Magnetron Sputter 918

Cheng-Tsung Liu, Wei-Ping Lin, Chih-Wen Chang

National Sun Yat-Sen University, Taiwan, Republic of China

PD3-5
Characterization of Deformed Magnets from External Magnetic Measurements 920

Alessandro Bonito Olival, Eva Boterl, Alessandro Formisano2, Raffaele Martone?2,
Alfredo Portonel, Pietro Testonil
1Seconda Universita di Napoli, Italy; 2Fusion for Energy, Spain




PD3-6
Modeling of Transformer Core Joints via a Subproblem FEM and a
Homogenization Technique 922

Mauricio Valencia Ferreira da Luzl, Patrick Dular2, Jean Vianei Leitel, Patrick Kuo—Peng1

IFederal University of Santa Catarina, Brazil; 2University of Liége, Dept. of Electrical
Engineering and Computer Science, ACE, Belgium / FNRS, Belgium

PD3-7
3D Modeling of Integrated Magnetics in High Frequency LL.C Resonant Converters
Wayne Watet, Junwei Lu 924

Griffith University, Australia

PD3-8
An Optimization Method for the Control of Efficiency in Two-ports
Microwave Ovens 926

Fernando Bressan!, Marco Bullo!, Paolo Di Barba2, Fabrizio Dughierol
1Univers.ity of Padova, Italy; 2University of Pavia, Italy

PD3-9
Air Core Reactor Analysis Based on RNM Method 928

Anderson Santos Nunes 12, Patrick Kuo—PengZ, Marcelo Grafulha Vanti3
IWEG T& -PD&I, Brazil; 2GRUCAD/EEL/UFSC, Brazil; 3DEET/FURB, Brazil

PD3-10
Homogenization Methods in Simulations of Transcutaneous Transmitters 930

Daniela Wolter Ferreiral, Ruth V. Sabariegoz, Luiz Lebensztajnl, Laurent Krihenbiihl3,
Florent Morel3, Christian Vollaire3

1Escola Politécnica da Universidade de Sio Paulo, Brazil; 2University of Liege; 3Ficole
Centrale de Lyon, France

PD3-11

Design and Analysis of Axial Hybrid Magnetic Bearing with Asymmetric Axial Air
Gaps 932

Kang Wangl, Dong Wangz, Heyun Linl, Xianbiao Zhangz, Yi Fengl, Hui Yang1
ISoutheast University, People’s Republic of China; 2China Navy University of Engineering,
Wuhan, People's Republic of China

PD3-12

Simulation and Measurement of Lightning-impulse Voltage Distributions over
Transformer Windings 934

Jasmin Smajic, Martin Rilegg, Zeljko Tanasic, Roman Obrist, Jens Tepper, Benjamin Weber,
Martin Carlen

University of Applied Sciences of Eastern Switzetland, Switzerland

PD3-13
A New Method to Evaluate Residual Flux Thanks to Leakage Flux. Application to a
Transformer 936

Didier Cavalleral, Vinicius Oiringz, Jean-Louis Coulomb1, Olivier Chadebecl,
Bruno Caillault2, Francois Zgainskj2
1G2ELab, France; 2EDF, France




12:15pm - 1:45pm

1:45pm - 3:25pm
Corvina

PD3-14

The Numerical Calculation of Short Circuit Resistance of Transformers of Inverter
Power Source Welding Machines 938

Liudmila Sakhno, Olga Sakhno, Denis Likhachev, William Kashimu

St.Petersburg State Polytechnic University, Russian Federation

PD3-15
Current Induced Spin Transfer Noise in CPP-GMR Based Heusler Alloy 940

Pirat Khunkittil, Apirat Siritaratiwat], Arkom Kaewrawangl, Chayada Surawanitkunl,
Anan Kruesubthaworn?

1Department of Electrical Engineering, Khon Kaen University, Thailand,; 2Faculty of
Applied Science and Engineering, Khon Kaen University, Thailand

PD3-16

VHDL-AMS Electromagnetic Automatic Modeling for System Simulation and
Design 942

Abir Rezgui, Benoit Delinchant, Laurent Gerbaud

G2ELAB, France

PD3-17

Impedance Analysis of a Domestic Induction Appliance with Energy-Efficient
Cookware 944

Federico Moro, Piergiorgio Alotto, Massimo Guarnieri, Andrea Stella

Universita di Padova, Italy
Lunch

PD4: Coupled Problems 3
Session Chairs: Ruben Specogna, Francis Pitiou

PD4-1

Finite Element Analysis of Thermal Problems in Gas Insulated Power Apparatus
with Multiple Species Transport Technique 946

Xiaowen Wu, Naiqiu Shu, Hongtao Li, Hui Peng, Ling Li

Wuhan University, People’s Republic of China

PD4-2
Harmonic Pressure Optimization on Numerical Electric Motor Model 948

laafar Hallall, Pierre Pellereyl, Fabtice MarionZ, Frederic Druesnel, Vincent Lanfranchil

Luniversité de technologie de Compiegne, France; 2Cedrat, France

PD4-3

Numerical Investigations of the Effects of a High Magnetic Field on a Diamagnetic
Yield Stress Fluid Flow -- Opportunities of a Solid-gel Transition 952

Laurent Heyrendt, Denis Netter

Groupe de Recherche en  Electrotechnique et Electronique de Nancy - GREEN,
Université de Lorraine, France

PD4-4

Comparison of Mechanical Vibration in a Double-Stator Switched Reluctance
Machine and a Conventional Switched Reluctance Machine 954

Arash Hassanpour Isfahani, Babak Fahimi, Matthew McDonough

University of Texas at Dallas, United States of America




PD4-5

Adaptive Mesh Morphing Method for Numerical Analysis of Electromagneto-
mechanical Coupling using Lagrangian Approach 956

Weixin Li, Zhensheng Yuan, Zhenmao Chen

State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an Jiaotong
University, People’s Republic of China

PD4-6

3D Field Calculations of the Modular Transformer Heating under High
Frequency Operation 958

Bronislaw Tomczuk, Dariusz Koteras, Andrzej Waindok

Opole University of Technology, Poland

PD4-7

Estimation Method for Heating Efficiency of Induction Heating Cooker by Finite
Element Analysis 960

Daigo Yonetsu, Yasushi Yamamoto

Kansai University, Japan

PD4-8
Model of Induction Heating of Rotating Nonmagnetic Billets and its Experimental
Verification 962

Frantisek Mach!, Pavel Karban!, Ivo Dolezell, Petr Sima2, Zdenek Jelinek2

1University of West Bohemia, Faculty of Electrical Engineering, Czech Republic; 2ETD
Transformatory, a.s., Czech Republic

PD4-9

A WENO Scheme for Streamer Dischatge Simulations 964
Chijie Zhuang, Rong Zeng, Bo Zhang

Tsinghua University, People’s Republic of China

PD4-10
Coupled Analysis of Vibration Energy Harvesters Based on Nonconforming Voxel
FEM 966

Takahiro Satol, Kota Watanabe2, Hajime Igarashil
IHokkaido University, Japan; 2Muroran Institute of Technology

PD4-11

Simultaneous Design Approach to Transient Electromagnetic and Thermal
Problems Based on a Black-Box Modeling Concept 968

Nak-Sun Choil, Dong-Wook Kirn1, Gi-Woo ]eungl, KK Choiz, Dong-Hun Kim!
1Kyungpook National University, Republic of Korea (South Korea); 2Mech. and Ind. Eng,,
Univ. of Towa, Iowa City, United States of America

PD4-12

Modeling Acoustic Effects during Casting Nanocomposites under Electromagnetic
Field 970

Slawomir Golak, Roman Przylucki

Silesian University of Technology, Poland




PD4-13

A Method of Vibrations due to Electromagnetic Force in Electric Motor 972
Ik—Sang]angl, Sang-Hwan Hamz, Chang—Sung]irl1, Won-Ho Kim3, Se-Young Oh4, Ju Lect
IMechatronics Group, Defence Program R&D Center, Samsung Techwin Co. , Republic of
Korea (South Korea); 2Dept. of Electrical Control Engineering, Suncheon First College,
Republic of Korea (South Korea); 3Material&Device Research Center, SAIT, Samsung
Electronics Co. , Republic of Korea (South Korea); 4Dept. of Electric Engineering,
Hanyang University, Republic of Korea (South Korea)

PD4-14

Coupled Magneto-mechanical Analysis in Isotropic Materials under Multi-axial
Stress 974

Hassan Ebrahimi, Yanhui Gao, Hiroshi Dozono, Kazuhiro Muramatsu

Saga University, Japan

PD4-15

A Fast and Accurate Multi-Physic Approach to Predict Acoustic Noise: Application
to SRMs 976

Haifa Mechmechel,2, Guillaume Fritz2, Frédéric Gillonl, Abdelmounaim Tounzil, Michel
Hecquet1

1Laboratoire d'Electrotechnique et d'Electronique de Puissance, France; 2RENAULT,
France

PD4-16

Scale Modeling on the Overheat Failure of Bus Contacts in Gas-Insulated
Switchgears 978

Hongtao Li, Naiqiu Shu, Xiaowen Wu, Hui Peng, Zipin Li

Wuhan University, People’s Republic of China

PD4-17
Multi-physics Analysis of a Magnetocaloric Cooling System 980

Amine Miral, Christophe Espanet!, Thierry de Tarochelambertl, Stefan Giurgea2, Philippe Nikal
TUniversity of Franche-Comté, France; 2University of Technology Belfort-Montbéliard, France

PD4-18

Turbo Generators End Windings Magneto-mechanical Analysis Using a Fully
Analytic Magnetic Model 982

Antoine Journeauxl, Frédéric Bouillault!, Olivier Moreau?2

ILaboratoire de Genie Electrique de Paris, France; 2EDF R&D Clamart, France

PD4-19

Modeling and Numerical Analysis for Motional Effects of Dielectric Barrier on
Electric Discharge and Surface Charge Accumulation 984

Myung Ki Baek, Il Han Park

Sungkyunkwan University, Republic of Korea (South Korea)

PD4-20

On the Trajectory and Rotation of a Spherical Magnet Falling Inside a Conducting
Pipe 986

Stephane Dufour, Gerard Vinsard, Esteban Saatdjian

LEMTA, France

PD4-21

An Experimentally Based Mortar Cell Model for Electrical Interconnects 988
Federico Moro, Piergiorgio Alotto, Massimo Guarnieri, Giovanni Meneghetti, Andrea Stella
Universtia di Padova, Italy




1:45pm - 3:25pm

PD5: Material Modeling 3

Ballroom Foyer

Session Chairs: Janos Fiizi, Joao Pedro Assumpgio Bastos

PD5-1

Construction of Magnetic Hysteresis Loops from the Normal BH Curve and
Intrinsic Coercivity 990

Dingsheng Lin, Ping Zhou, Chuan Lu, Ningning Chen

Ansys Inc., United States of America

PD5-2

Hysteresis Losses Evaluation in Electromagnetic Devices under Non Sinusoidal
Induction Waveforms 992

Diego C. S. do Prado, Patrick Kuo-Peng, Nelson Sadowski, Nelson J. Batistela
GRUCAD/EEL/CTC/UFSC, Brazil

PD5-3
Thermal Behavior of Iron-Nickel-Chromium Alloys and Correlation with Magnetic
and Physical Properties- Part A: Static Effects Modeling 994

Oualid Messall, Fabien SixdenierZ, Laurent Morel3, Noél Burais#

ILaboratoire AMPERE, Université Claude Bernard Lyon1, France; 2] aboratoire AMPERE,
Université Claude Bernard Lyon1, France; 3Laboratoire AMPERE, Université Claude
Bernard Lyonl, France; 4 aboratoire AMPERE, Université Claude Bernard Lyon1, France

PD5-4

A Complex-Valued Rotating Magnetic Property Model and its Application to Iron
Core Loss Calculationof Transformer Iron Cote 996

Yanli Zhang, Dexin Xie

Shenyang University of Technology, People’s Republic of China

PD5-5
Nonlinear Magnetization Loss in Sintered NdFeB Magnet due to Eddy Current
Heat Dissipation 998

Radu Fratilal-2, Abdelkader Benaboul, Abdelmounaim Tounzil, Jean-Claude Mipo2
1L2EP/ Université Lillel, France; 2Valeo Equipements Electriques Moteur, France

PD5-6
On the Modeling of Dynamic Hysteresis Using JA and Field Separation Theories
Ajay P. Singh Baghel, S. V. Kulkarni 1000

Indian Institute of Technology Bombay, India

PD5-7
Development of Vector Hysteresis Model using a Magnetic Flip Model 1002

Atsushi Furuyal, Jun Fujisakil, Yuji Ueharal, Koichi Shimizul, Hirotaka Oshima2, Tetsuji
Matsuo?d
TFujitsu, Japan; 2Fujitsu Laboratories Ltd.; 3Kyoto University

PD5-8
Non Linear 2D Time Domain Eddy Current Calculation for Laminated Iron Cores

Wagane Fayel,z, Gérard Meunierl, Brahim Ramdanel, Christophe Guérin2, Marléne 1004
Faure2, Delphine Dupuyz, Patrice Labiel
LG2ELAB (Grenoble Electrical Engineering Lab), France; 2Cedrat, France




PD5-9
A 3D Semi Implicit Method for Computing Current Density in Bulk
Superconductors 1006

Abelin Kamenil, Mohamed Boubekeur!, Lotfi Allouil, Jonathan Lambrechts2, Frederic
Bouillault!, Christophe Geuzaine3
ILaboratoire de Génie Electrique de Paris, France; 2Centre for Systems Engineering and

Applied Mechanics, Louvain-la-Neuve, Belgium; 3Dept of Electrical Engineering and
Computer Science, Montefiore Institute, Liege, Belgium

PD5-10

Parameters for Expressing an Analytical Magnetization Curve Obtained Using a
Genetic Algorithm 1008

Marko Jesenik, Anton Hamler, Peter Kitak, Mladen Ttlep

University of Maribor, Slovenia

PD5-11
Comparison between Modeling Methods of Two-Dimensional Magnetic Properties
in Magnetic Field Analysis of Synchronous Machines 1010

Shingo Higuchi1, Yasuhito Takahashil, Tadashi TokumasuZ, Koji Fujiwara1

IDepartment of Electrical Engineering, Doshisha University, Japan; 2Toshiba Mitsubishi-
Electric Industrial Systems Corporation, Japan

PD5-12

Improvement and Application of the Viscous-Type Frequency-Dependent Preisach
Model 1012

Mikl6s Kuczmann

Szechenyi Istvan University, Hungary

PD5-13
Loss Calculation Method Considering Hysteretic Property with Play Model in Finite
Element Magnetic Field Analysis 1014

Junjt Kitaol, Yoshimi Takedal, Yasuhito Takahashil, Koji Fujiwaral, Akira Ahagonz,
Tetsuji Matsuo?
IDoshisha University, Japan; 2Science Solutions International Laboratory, Inc., Japan;

3Kyoto University, Japan

PD5-14

Comparison Between Different Approaches in Homogenization: Mean-field
Approach vs Full-field Approaches 1016

Romain Corcolle

Laboratoire de Génie Electrique de Paris (LGEP), France

PD5-15

Thermal Behavior of Iron-Nickel-Chromium Alloys and Correlation with Magnetic
and Physical Properties-Part B: Dynamic Modeling 1018

Oualid Messal, Fabien Sixdenier, Laurent Morel, Noél Burais

Laboratoire AMPERE, Université Claude Bernard Lyon1, France

PD5-16
Comparison of Iron Loss Prediction Formulae 1020

Tanvir Rahman], Jemimah Akiror2, Pragasen Pillayz, David Lowtherl

1Infolytica Corporation, Canada; 2Concordia University, Canada




1:45pm - 3:25pm

PD5-17
Modelling of Several Concentric Layers of Superconducting Filaments 1022

Thitipong Satiramatekull, Frederic Bouillault2
1Kasetsart University, Thailand,; 2LGEP, France

PD5-18

Homogenized Magnetostatic Analysis of Periodic Structure with Anisotropy 1024
Yasuhisa Ito, Hajime Igarashi

Graduate School of Information Science and Technology, Hokkaido University, Japan

PD5-19
Modeling of a Novel Three-Dimensional Magnetization Structure for Laminated
Silicon Steel 1026

Yongjian Lil, Qingxin Yangz, Jianguo Zhu3, Zhigang Zhaol, Xiaojing Liul, Changgeng
Zhang1

IHebei University of Technology, People’s Republic of China; 2Tianjin Polytechnic
University, People’s Republic of China; 3University of Technology, Sydney, Australia

PD5-20

Prediction of Hysteresis Characteristics Using Stress-Dependent Preisach Model
and FEM 1028

Jae-han Sim, Jae-woo Jung, Byeong-hwa Lee, Seung-hee Chai, Jung-pvo Hong

Hanyang University, Republic of Korea (South Korea)
PD6: Electrical Machines & Drives 5

Corvina

Session Chairs: Wolfgang Rucker, Oriano Bottauscio

PD6-1
Comparative Study of E-Core Axial Field Flux-Switching Permanent Magnet
Machines 1030

Wei Zhang1,2, Mingyao Linl, Li Haol, Jilong Zhao!l, DA Xul, Xinghe Ful
1School of Electrical Engineering, Southeast University, People’s Republic of China;
28chool of Electrical Engineering, Nantong University, People’s Republic of China

PD6-2
Commutation Analysis for High-Speed Universal Motors 1032

Kazumi Kuriharal, Mamoru Kokubol, Takahiro Ito2
Hbaraki University, Japan; 2Hitachi Appliances, Inc., Japan

PD6-3
Diagnosis Technique Using Detection Coil in BLDC Motor with Inter-Turn Fault
Kyung-Tae Kim, Seung-Tae Lee, Jin Hur 1034

University of Ulsan, Republic of Korea (South Korea)

PD6-4

Development of Axial Gap Generators for Mycro-hydro System Utilizing Magnetic
Material Attached Magnetic Flux Concentrated Permanent Magnets 1036

Shiota Katsuyuki, Takashi Todaka, Masato Enokizono

Oita University, Faculty of Engineering, Japan




PD6-5

Transient Analysis of Single-Phase Induction Motor by Using Field-Circuit Coupled
Finite Element Method 1038

Youpeng Huanglu, Shuhong Wang, Jie Qiu, Haijun Zhang, Guolin Wang, Jianguo Zhu
Xi'an Jiaotong University, People’s Republic of China

PD6-6

Magnetic Force Comparison of Permanent Magnet Linear Synchronous Motor with
Different Topology Structures 1040

Sang-Geon Lee, Sung-An Kim, Sang-In Byun, Yun-Hyun Cho

Dong-A University, Republic of Korea (South Korea)

PD6-7

Fast Computation of Torque - Load Angle Characteristics of Synchronous Machines
Using Time-Domain Finite Element Method 1042

S. L. Ho, Xiu Zhang, W. N. Fu

The Hong Kong Polytechnic University, Hong Kong S.A.R. (China)

PD6-8

An Improved Analytical Method for Calculation of PMEM Cogging Torque 1044
Gene Guo, Riming Shao, Liuchen Chang

University of New Brunswick, Canada

PD6-9
Research on Cogging Torque Calculation for Interior Permanent Magnet Machine
based on Lumped-Circuit Parameters 1046

Jangho Seo, Hong Soon Choi
Kyungpook National University, Republic of Korea (South Korea)

PD6-10
A Permanent Magnet Synchronous Machine with Motor and Generator
Functionalities in Single Stator Core 1048

Erkan Mesel, Murat Ayazz, Murat Tezcan!, Kadir Yilmaz2, Engin Ozdemir2
lyildiz Technical University, Turkey; 2Kocaeli University, Turkey

PD6-11

Numerical Analysis and Design of Large Capacity Interior Permanent Magnet
Synchronous Generator under Mechanical Stress 1052

Dongsu Leel, Cheol-Gyun Lee2, Jong-Wook Kim3, Sang-Yong Jung#

lSungkyunkwan University, Republic of Korea (South Korea); 2Dong—Eui University,
Republic of Korea (South Korea); 3Dong—A University, Republic of Korea (South Korea);
4Sungkyunkwan University, Republic of Korea (South Korea)

PD6-12

The Shape Design for Vibration Reduction of IPM Type BLDC Motor 1054
Tae-Seok Jeong, Gyu-Won Cho, Gyu-Tak Kim

changwon National University, Republic of Korea (South Korea)

PD6-13

Electromagnetic Analysis of a Novel Switched-Flux Memory Machine Employing a
Parallelogram Hysteresis Model 1056

Hui Yang, Heyun Lin, Jianning Dong, Jianhu Yan, Yunkai Huang, Shuhua Fang

Southeast University, Nanjing, Jiangsu Province, People’s Republic of China




3:25pm - 3:50pm

PD6-14

Numerical and Experimental Design Validation for Optimal Efficiency Distribution
Compatible to Frequent Operating Range of Interior PMSM 1058

Hochang lungl, Jihyun Ahn2, Deokjin Kim!, Sang-Yong ]ung2

IKorea Automotive Technology Institute(KATECH), Republic of Korea (South Korea);
2Sungkyunkwan University, Republic of Korea (South Korea)

PD6-15
Design of a BLDC Motor for Low Cost and Low Noise Application 1060

Sangkla Kreuawanl, Nattapon Chayopitakl, Prasit Champal, Pakasit Somsiril, Sisuda

Chaithongsuk?
INational Electronics and Computer Technology Center; 2Rajamangala University of
Technology Suvarnabhumi

PD6-16
Design of a Vernier Machine with Permanent Magnet on both sides of Rotor and
Stator 1062

Ho min Shin, Dae Kyu Jang, Jung Hwan Chang
Dong-A University, Republic of Korea (South Korea)

PD6-17

Influences of Isotropic and Anisotropic Magnetostriction on Three-Phase
Transformer with Highly Grain-Oriented Electrical Steel Sheet 1064
Heesung Yoon, C.S. Koh

Chungbuk National University, Republic of Korea (South Korea)

PD6-18

Finite-Element Analysis of Demagnetization of IPM-type BLDC Motor with Stator
Turn Fault 1066

Yoon-Seok Lee, Jin Hur

University of Ulsan, Republic of Korea (South Korea)

PD6-19

A study on IPMSM Design for Sensorless Control with High-Frequency Voltage
Signal Injection 1068

Seung-Hee Chail, Myung-Seop Liml,]ae~\X/0() ]ung1, Jung-Pyo Hongl, Seung-Ki Sul2
THanyang University, Republic of Korea (South Korea); 2Seoul National University,
Republic of Korea (South Korea)

PD6-20

Analytical Model of Induction Motor for Petformance Calculation 1070
Ankit Dalal, Mohammed Nasir Ansari, Praveen Kumar

Indian Institute of Technology, Guwahati., India

PD6-21

Analysis of Temperature Distribution on Power Switches Arrangements in Power
Converter for Switched Reluctance Motor Drive 1072

Hao Chen, Yang Xu

China University of Mining & Technology, People’s Republic of China

Coffee Break




3:50pm - 5:30pm

OD2: Electrical Machines & Drives 6 + Devices & Applications 4

Ballroom

5:30pm - 5:50pm
Ballroom

Session Chairs: Herbert De Gersem, Yves Matechal

OD2-1
Frequency Domain Decomposition of 3-D Eddy Current Problems in Steel
Laminations of Induction Machines 1074

Paul Handgruberl, Andrej Stermeckil, Oszkar Birol, Georg Ofner2
1IGTE, Graz University of Technology, Austria; 2ELIN Motoren GmbH, Austria

OD2-2
Segregation of Iron Losses from Rotational Field Measurements and Application to
Electrical Machine 1076

Anouar Belahcenl»2, Paavo Rasilo!, Antero Arkkiol
1 Aalto University, Finland; 2Tallinn University of Technology, Estonia

OD2-3

Iron Loss Analysis of Interior Permanent Magnet Synchronous Motors by
Considering Mechanical Stress and Deformation of Stators and Rotors 1078
Katsumi Yamazaki, Yusuke Kato

Chiba Institute of Technology, Japan

OD2-4
2D versus 3D Electromagnetic Field Modelling in Electromechanical Energy
Converters 1080

Andrzej Demenko?, Jan Sykulskil, Rafal Wojciechowski?
TUniversity of Southampton, United Kingdom; 2Poznari University of Technology, Poland

OD2-5
A Parametrical Determination of the Influence Region of Holes in Electromagnetic
Devices by the Compensation Theorem 1082

Alessandro Formisanol, Raffaele Fresa2, Raffacle Martonel

1Seconda Universita di Napoli, Italy; 2Assoc. EURATOM/ENEA/CREATE; Univ. della
Basilicata, Italy

Closing Session






