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Preface

The present trend is to boost up the renewable energy penetration rate in the existing power
systems. Among  the renewable energy sources such as wind, solar, biogas/biomass, tidal,
�•�Ž�˜�•�‘�Ž�›�–�Š�•�ð�1�Ž�•�Œ�ï�ð�1� �’�—�•�1�Ž�—�Ž�›�•�¢�1�‘�Š�œ�1�•�‘�Ž�1�‘�ž�•�Ž�1�™�˜�•�Ž�—�•�’�Š�•�1�•�˜�1�Œ�˜�–�™�Ž�•�Ž�1� �’�•�‘�1�•�‘�Ž�1�Œ�˜�—�Ÿ�Ž�—�•�’�˜�—�Š�•�1�Ž�—�Ž�›�3
gy sources. As a result, the research on wind power is progressing drastically. The research
requires the involvement from  many engineering and science disciplines, e.g., mechanical,
electrical, electronics, computer, and aerospace engineering. Each of the fields is unique,
�Š� �Ž�œ�˜�–�Ž�ð�1�Š�—�•�1�‘�Š�œ�1�’�•�œ�1�˜� �—�1�‹�Ž�Š�ž�•�¢�ï�1���‘�Ž�1�“�˜�’�—�•�1�Ž�•�•�˜�›�•�1�•�›�˜�–�1�•�’�•�•�Ž�›�Ž�—�•�1�•�’�Ž�•�•�œ�1�‘�Š�œ�1�‹�›�˜�ž�•�‘�•�1�•�‘�’�œ�1�•�Ž�Œ�‘�3
nology to a mature level.

This book is a result of inspiration  and contribution  of many researchers from different  fields
and a wide  variety  of research results are merged together to make this book useful for �œ�•�ž�3
dents and researchers. In our capacity as the editors of this book, we would  like to thank the
authors for ensuring that the quality  of the material is at the highest level. Some of the results
presented in this book have already been published  or presented at different  international
journals and conferences to a certain extent and a large number of individuals  and �˜�›�•�Š�—�’�£�Š�3
tions has extended their support to the authors in different ways, and we would like to take the
opportunity  to thank them for their  cordial  cooperation. The editors would  also like to thank
Mr.  Dimitri  Jelovcan for his continuous support  in the editorial  process. We hope you will
enjoy the book so that our efforts in bringing it together are meaningful.
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1. Introduction
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tainable energy, has led to search for alternative sources for non polluting power generation
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�œ�˜�ž�›�Œ�Ž�1�Š�›�Ž�1�œ�•�’�•�•�1�‘�’�•�‘�Ž�›�1�•�‘�Š�—�1�™�›�˜�•�ž�Œ�•�’�˜�—�1� �’�•�‘�1�Œ�˜�—�Ÿ�Ž�—�•�’�˜�—�Š�•�1�™�•�Š�—�•�œ�ð�1�•�‘�Ž�1�•�’�•�•�Ž�›�Ž�—�Œ�Ž�1�’�œ�1�‹�Ž�’�—�•�1�›�Ž�3
duced, depending on the system capacity. Integrating wind power systems to distributed
generation scheme, the efficiency of transmission and distribution may increase.

An specific application of wind generation is to provide electric energy for street lighting in
cities or towns close to wind farms. In Mexico, the cost of wind power electricity may satisfy
the demand in public lighting with acceptable cost per kWh.

Since ancient times, the wind has been used for various purposes, including navigation,
grain mills and irrigation. It was until the early twentieth century when wind power started
his application in electric generation. It was more expensive, though, to produce electricity
�•�›�˜�–�1� �’�—�•�1�™�˜� �Ž�›�1�•�‘�Š�—�1� �’�•�‘�1�Œ�˜�—�Ÿ�Ž�—�•�’�˜�—�Š�•�1�•�˜�œ�œ�’�•�1�•�ž�Ž�•�œ�1�™�•�Š�—�•�œ�ï�1���—�1�›�Ž�Œ�Ž�—�•�1�•�Ž�Œ�Š�•�Ž�œ�ð�1�•�‘�Ž�1�•�Ž�Œ�‘�—�˜�•�˜�3
gy development to harness the wind resource has accelerated, and today many countries
use the wind resource on a large scale at competitive costs. It started with small generators
using a few watts of power, and currently there are up to 5 MW wind turbine generators
with possible capacity of 7, 10 and 20 MW for the coming years [1]. Figure 1 shows the
growth of wind turbines related to their installation heights.
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