
Table of Contents

Preface, Committees

Chapter 1: Magnetohydrodynamics and Superconductivity

Effect of Tapered Metering Pin on Magnetorheological Fluid Subjected to Shock Loading
Y. Shimizu, S. Takagi and T. Sawada 3

Behavior of both Nonmagnetic Particles and Magnetic Particles in Magnetic Compound
Fluids in a Micro-Tube with Axial Flow under Rotating Magnetic Field
Y. Ido, K. Asakura and H. Nishida 9

Dynamic Interfacial Phenomena at Water-Magnetic Fluid System Subject to Alternating
Magnetic Field
M. Nakanishi, S. Sudo and H. Nishiyama 15

Vibrating Properties of a Magnetic-Fluid Tuned Liquid Column Damper with Different U-
Pipes
S. Kondo, K. Ikari and T. Sawada 21

Characteristics in the Opening and Closing Operations of Micro Magnetic Fluid Diaphragm
Mechanism by Alternating Magnetic Field
S. Sudo, M. Nakanishi, M. Shinozaki and H. Nishiyama 26

Processing of Bulk MgB2 Superconductors for Application in Fault Current Limiters
T. Prikhna, V. Sokolovsky, V. Meerovich, M. Eisterer, A.G. Mamalis, A. Kozyrev, W. Gawalek,
V. Moshchil, V. Sverdun, H.W. Weber, V. Kovylaev, W. Goldacker, M. Karpets, T. Basyuk,
M.Z. Wu and N. Sergienko 32

Brushless Exciter Based on Nanomaterials for 1 MVA HTSC Wind Power Alternator
L. Chubraeva, E. Evseev, S. Timofeyev, M. Turubanov, D. Volkov and S. Soleniy 38

Amorphous Alloy Cores for HTSC Electrical Devices
L. Chubraeva, S. Timofeyev and D. Volkov 44

Chapter 2: Nanostructure Materials

New Developments of Mesoscopic Materials of Nano-Scale Particles for Optical and
Dielectric Applications
M. Matsuda, H. Shimoji and K. Yamada 53

Generalized Thin-Wire Hybrid VFETD/FDTD Schemes for Nanocomposite and Graphene
Applications
N. Kantartzis, T. Ohtani, Y. Kanai and T. Tsiboukis 58

Shockwave Response of Polymer and Polymer Nanocomposites
J. Njoroge, A. Chakrabarty and T. Çağın 64

Thermophysical Properties of Anti-Parallel β-Sheets with Bombyx mori Silk Nanostructures
[Gly-Ser-Gly-Ala-Gly-Ala]n and [Gly-Ala]n
B. Aksakal, S.D. Günay, Ü. Akdere, T. Çağın and Ç. Tasseven 70

Thermomechanical Properties of Anti-Parallel β-Sheets with Bombyx mori Silk
Nanostructures [Gly-Ser-Gly-Ala-Gly-Ala]n and [Gly-Ala]n
S.D. Günay, Ü. Akdere, B. Aksakal, T. Çağın and Ç. Tasseven 74

Constitutive Modeling of Near-Equiatomic NiTi Shape Memory Alloys Considering
Composition and Heat Treatment
A. Cox, T. Baxevanis and D.C. Lagoudas 78

Monitoring Magnetic Nanoparticles in the Body
A. Ferraro, A.G. Mamalis and E. Hristoforou 85

Features of Sintering of ZrO2 Nanopowders and Composition with Different Content of
Al2O3
A.G. Mamalis, E. Gevorkyan and S.N. Lavrynenko 92

Magnetofluorescent Nanocomposites Integrating Magnetic Nanoparticles and Near
Infrared Quantum Dots for Tumor Cell Targeting
X.S. Zhu 97

Applied Electromagnetic Engineering for Advanced Materials from Macro- to NanoscaleApplied Electromagnetic Engineering for Advanced Materials from Macro- to NanoscaleApplied Electromagnetic Engineering for Advanced Materials from Macro- to NanoscaleApplied Electromagnetic Engineering for Advanced Materials from Macro- to Nanoscale
ISBN(softcover): 978-3-0357-1026-7     ISBN(eBook): 978-3-0357-3026-5



Synthesis of Superparamagnetic Nanoparticles for Desalination Purposes
E.D. Metaxa, K. Berkesi, D. Musmarra, A.G. Mamalis and E. Hristoforou 105

Chapter 3: Particular Advanced Materials and Characterization
Techniques

Advanced Materials for Extreme Environment Aerospace Actuators
L. Papini, C. Gerada, G. Kampitsis and A.G. Kladas 119

Vibrations in High Speed Boring Process of Bioengineering Polymers
A.G. Mamalis, G. Tokhtar and S. Lavrynenko 125

Modelling of the Electric Field Applied to the Ensembles of Microparticles
I.I. Iatcheva, G. Bojilov and I. Saykova 129

Exploitation of Piezoelectric Micro-Devices as Building Blocks of Controllable Terahertz
Complex Materials
A. Lalas, N. Kantartzis and T. Tsiboukis 135

Non-Destructive Evaluation of Materials by Magnetic Measurements
Y. Tsuchida and M. Enokizono 141

Magnetic Barkhausen Measurements for Determining Residual Stress Distribution in
Welded Electrical Steels
P. Vourna, A. Ktena, A.G. Mamalis, E. Hristoforou, P.W. Chen and Q. Zhou 147

Effect of Cu Atoms on the Band Structure of CdTe
M. Çalışkan, A. Öztoprak, S.D. Günay, T. Çağın and Ç. Tasseven 153

Electromagnetic Flow Meter Field Distribution Maximizing Device Sensitivity
I.I. Iatcheva, A. Andreev, R.D. Stancheva and I.T. Lilyanova 157

Chapter 4: Computational Electromagnetics

Proposal of Hybrid Type Active Magnetic Bearing for Turbo Machinery
Y. Okada, M. Touno, K. Matsuda, R. Kondo and T. Todaka 165

Characteristics of a Permanent Magnet Synchronous Machine Designed by a Topology
Optimization Method
T. Ishikawa, S. Mizuno and N. Kurita 172

Examination of a Split Transformer Arrangement for the Inductive Link of Contactless
Power Transfer Systems
E. Gati, A.G. Kladas and S.N. Manias 178

Electromagnetic Field Modelling Using FEM of the Active Part of Oil-Immersed
Transformers
E. Mechkov, R. Tzeneva, V. Mateev and I. Yatchev 184

Investigation of the Influence of the Electromagnetic Field in the Vicinity of High Voltage
Overhead Line
A. Chervenkov and T. Chervenkova 190

Development of the Two Pole Type Shaded Pole Self-Bearing Motor
N. Kurita, T. Ishikawa and G. Suzuki 196

Model Predictive Control Employing Finite-Element Methods for Aerospace Actuators
P. Kakosimos, M. Beniakar, A.G. Sarigiannidis and A.G. Kladas 202

A New Eddy Current Surface Probe with Perpendicular Coils
I. Dolapchiev 207

Automatic Pain Detection in Video Sequences for Neuro-Rehabilitation
N. Neshov and A. Manolova 213

Chapter 5: Electric Actuation and Traction Applications

Development of Actuator with Permanent Magnets Arranged in Halbach Array
I. Murakami, S. Machida, T. Yamagami and Y. Ando 221



Optimal Design of a Servo Motor for Energy-Saving in Oil Hydraulic System of Machine
Tools
C.C. Hwang, C.T. Liu and C.M. Chang 227

Comparison of Three Different In-Wheel SMPM Motor Configurations Based on the Urban
NEDC
C. Krasopoulos, M. Beniakar and A.G. Kladas 233

Design of the Maximum Transmission Torque for Cylindrical Magnetic Gears
K. Uchibori, Y. Ando, I. Murakami and K. Chigra 239

3-D FEM and Lumped-Parameter Network Transient Thermal Analysis of Induction and
Permanent Magnet Motors for Aerospace Applications
T.D. Kefalas and A.G. Kladas 245

KERS Technology Coupled with Fuel Cell to Power City Bus with Solar-Hydrogen Energy
Cycle
G. D'Ovidio and C. Masciovecchio 251

Saturation Effects on the Parameters of Interior Permanent Magnet Synchronous Motors
with Different Rotor Configuration
G. Todorov and B. Stoev 257

Interior PM Motor Torque Control and Performance Analysis Considering Saturation and
Cross Magnetization Effects for Electric Traction
A.G. Sarigiannidis and A.G. Kladas 263

Particular SRM Design Methodology Based on Similarity Theory, Scale Factors and FEM
A.P. Moschoudis, G.J. Tsekouras, F.D. Kanellos and A.G. Kladas 269

Chapter 6: Renewable Energy Applications

Study of Photovoltaic Systems’ Performances with Different Module Types
Z. Zarkov, L. Stoyanov, H. Kanchev, V. Milenov and V. Lazarov 279

A Tubular Linear Magnetic Gear/Generator Set for Harvesting Slow-Motion Renewable
Energy
C.T. Liu, C.C. Hwang and K.Y. Hung 285

Experimental Investigation of the Response of Different PLL Algorithms to Grid
Disturbances
G. Kampitsis, A.P. Tsoumanis, K.C. Gallos, S.A. Papathanassiou and S.N. Manias 291

The Study of Heat Consumption Systems of Buildings with Heat Pump
A. Tsynaeva and K. Tsynaeva 297

An Algorithm to Detect Partial Shading Conditions in a PV System
E. Batzelis and S.A. Papathanassiou 303

Comparison of Thin Film Modules Productivity for Building Integration
L. Stoyanov, Z. Zarkov, G. Notton and V. Lazarov 309

Off-Grid Inverter Faults: Diagnosis, Symptoms and Cause of Failure
E. Batzelis, K. Samaras, G. Vokas and S.A. Papathanassiou 315

Development of Temperature-Dependent SPICE Computer Models of Photovoltaic Cells
E. Gadjeva and M. Hristov 322

Chapter 7: Electric Power Applications

Reducing the Losses in the Electrical Power System of Kosovo by Implementation of New
Type of Transformers in the Power Distribution System
R. Shaqiri 331

Development of Electric Current Sensor for the Device Protecting Electrical Wiring against
Sparks
A. Kovalyov, S. Soleniy and O. Solenaya 337

The Effects of Harmonics Generated by Industrial Loads in the Power System
V. Rexhepi 343

Electric Machine Design through Investigation of Thermal Performance by Installing
Thermocouple Sensors
K. Disios, I. Mantas, A. Melanitis, E. Amoiralis and M. Tsili 349



Investigation of MEMS Piezoelectric Transformer with PVDF Thin Layer
Y. Vucheva, G. Kolev, M.P. Aleksandrova and K. Denishev 356

Comparative Analysis of the Thermal Stress of Si and SiC MOSFETs during Short Circuits
G. Kampitsis, S.A. Papathanassiou and S.N. Manias 362

Influence of the Ventilation Apertures on Low Voltage Switchboard Heating
I. Yatchev, I. Hadzhiev and D. Malamov 368

A Fast-Converging Algorithm for the Efficiency Optimization of Vector Controlled
Induction Motor Drives Based on a Hybrid Magnetic Flux Controller Architecture
A. Alexandrou and A.G. Kladas 374

Modeling of the Processes in a Resistive Glass Melting Furnace in Heat Treatment of
Glassware with Complex Form
N. Tsvetkova and I.I. Iatcheva 380


	Table of Contents

