Preface

This book is the second edition to fill the need for a comprehensive textbook on
energy. Importance of energy and its effect on everyday life are undisputable.
Consequently, many institutions today offer either energy minor or energy major
programs. And ‘Energy Engineering’ is emerging as one of the recent engineering
disciplines. Yet a suitable and general textbook for such programs is needed. This
textbook is an undergraduate textbook for students with diverse backgrounds and
interested to know more on energy and pursue a degree on energy. The new
textbook covers many aspects of energy in systems with rate and transport
processes.

The new textbook discusses five major aspects of energy in an introductory
manner. These major aspects are: energy production, conversion, storage, conser-
vation, and coupling in separate chapters. Before discussing these aspects of
energy, the textbook starts with the Introduction: Basic Definitions in Chap. 1.
In Chap. 2, the primary and the secondary energy sources are discussed. Chapter 3
discusses mechanical and electrical energies that are types of major energies other
than heat and work. Chapter 4 discusses the internal energy and enthalpy, Chap. 5
discusses balance equations, heat of reaction, and heat transfer. After these chapters
for introducing the basics and building the infrastructure of energy, Chap. 6 dis-
cusses energy production mainly using closed and open cycles. Chapter 7 discusses
the energy conversion with an emphasis on the ways to improve the energy con-
version efficiency. Chapter 8 emphasizes the energy storage by various means.
Chapter 9 discusses the energy conservation and recovery. Chapter 10 briefly
introduces energy coupling with examples from biological systems. Finally, newly
introduced Chap. 11 focuses on sustainability and life cycle analysis in energy
systems in order to emphasize the implications of the use of energy on the envi-
ronment, society, and economy.

Each chapter contains fully solved example problems to support the easy
understanding and applications of the topics discussed. At the end of each chapter,
enough number of practice problems are listed to provide the students with
opportunity toward deep understanding the concepts and aspects of energy. There
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are a total of 140 fully solved example problems in the textbook and a total 648
practice problems listed at the end of 11 chapters.

It is obvious that the present textbook will mature further in reoccurring editions
based on the technological developments and suggestions from the students and
colleagues. I want to thank to those who helped me in preparing, developing, and
improving the textbook. I especially thank Brad Hailey, Michael Matzen, Nghi
Nguyen, Mahdi AlHajji, Hannah Evans, Xiaomeng Wang, and Dr. M.A. Abdel-
Wabhab for their help preparing this new textbook and checking the problems. I very
much want to encourage those using this new textbook to contact me with sug-
gestions and corrections for future editions.

Lincoln, NE, USA Yasar Demirel
2015
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