1. Record Nr.

Autore
Titolo

Pubbl/distr/stampa

Locazione
Collocazione

Lingua di pubblicazione
Formato

Livello bibliografico

Record Nr.
Autore
Titolo

Pubbl/distr/stampa
ISBN

Descrizione fisica
Collana

Disciplina
Soggetti

Lingua di pubblicazione
Formato

Livello bibliografico
Note generali

Nota di contenuto

UNINA990000581930403321
Timoshenko, Stephen <1878-1972>
ADVANCED DYNAMICS / TIMOSHENKO and YANG

New York : McGraw-Hill Book Company, 1948

DINSC

07 G-2

Italiano

Materiale a stampa
Monografia

UNINA9910350315303321
Park Il Han

Design Sensitivity Analysis and Optimization of Electromagnetic
Systems [[electronic resource] /] / by Il Han Park

Singapore : , : Springer Singapore : , : Imprint : Springer, , 2019
981-13-0230-8

1 online resource (376 pages) : illustrations

Mathematical and Analytical Techniques with Applications to
Engineering, , 1559-7458

621.30151825

Electronics

Production of electric energy or

Electronics and Microelectronics, Instrumentation
Continuous Optimization

Power Electronics, Electrical Machines and Networks

Inglese
Materiale a stampa

Monografia
Includes index.

1. Introduction -- 1.1 Optimal Design Process -- 1.2 Design Steps of
Electromagnetic System -- 1.3 Design Variables -- 1.4 Equations and
Characteristics of Electromagnetic Systems -- 1.5 Design Sensitivity
Analysis -- 2. Variational Formulation of Electromagnetic Systems --



Sommario/riassunto

2.1 Variational Formulation of Electrostatic System -- 2.2 Variational
Formulation of Magnetostatic System -- 2.3 Variational Formulation of
Eddy Current System -- 2.4 Variational Formulation of DC Conductor
System -- 3. Continuum Shape Design Sensitivity of Electrostatic
System -- 3.1 Material Derivative and Formula -- 3.2 Shape Sensitivity
of Outer Boundary -- 3.3 Shape Sensitivity of Outer Boundary for
System Energy -- 3.4 Shape Sensitivity of Interface -- 3.5 Shape
Sensitivity of Interface for System Energy -- 4. Continuum Shape
Design Sensitivity of Magnetostatic System -- 4.1 Interface Shape
Sensitivity -- 4.2 Interface Shape Sensitivity for System Energy -- 5.
Continuum Shape Design Sensitivity of Eddy Current System -- 5.1
Interface Shape Sensitivity -- 5.2 Interface Shape Sensitivity for System
Power -- 6. Continuum Shape Design Sensitivity of DC Conductor
System -- 6.1 Shape Sensitivity of Outer Boundary -- 6.2 Shape
Sensitivity of Outer Boundary for Joule loss power -- 7. Level Set
Method and Continuum Sensitivity -- 7.1 Level Set Method -- 7.2
Coupling of Continuum Sensitivity and Level Set Method -- 7.3
Numerical Considerations -- 8. Hole and Dot Sensitivity for Topology
Optimization -- 8.1 Hole Sensitivity -- 8.2 Dot Sensitivity -- Appendix
A. More Examples of Electrostatic System -- Appendix B. More
Examples of Magnetostatic System -- Appendix C. More Examples of
Eddy Current System -- Appendix D. More Examples of DC Conductor
System.

This book presents a comprehensive introduction to design sensitivity
analysis theory as applied to electromagnetic systems. It treats the
subject in a unified manner, providing numerical methods and design
examples. The specific focus is on continuum design sensitivity
analysis, which offers significant advantages over discrete design
sensitivity methods. Continuum design sensitivity formulas are derived
from the material derivative in continuum mechanics and the
variational form of the governing equation. Continuum sensitivity
analysis is applied to Maxwell equations of electrostatic, magnetostatic
and eddy-current systems, and then the sensitivity formulas for each
system are derived in a closed form; an integration along the design
interface. The book also introduces the recent breakthrough of the
topology optimization method, which is accomplished by coupling the
level set method and continuum design sensitivity. This topology
optimization method enhances the possibility of the global minimum
with minimised computational time, and in addition the evolving
shapes during the iterative design process are easily captured in the
level set equation. Moreover, since the optimization algorithm is
transformed into a well-known transient analysis algorithm for
differential equations, its numerical implementation becomes very
simple and convenient. Despite the complex derivation processes and
mathematical expressions, the obtained sensitivity formulas are very
straightforward for numerical implementation. This book provides
detailed explanation of the background theory and the derivation
process, which will help readers understand the design method and will
set the foundation for advanced research in the future.



