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	Foreword


	 


	Thank you so much for choosing this book!


	A warm welcome! Are you looking for a simple and understandable introduction to the basics of electrical engineering and electronics? 


	Then you are well advised with this book! I am an engineer (M.Eng.) and would like to teach you the basics of electrical engineering and electronics. This book offers you a well understandable, intuitively structured and practical introduction to the world of electrical engineering!


	What is current, and what is voltage? What is charge? What is power? How does an electric motor work, what is the difference between direct current and alternating current? This handbook of electrical engineering not only answers these questions, but also covers many other topics in depth and detail. In addition to important basic terms and principles, you will also learn, for example, how to analyze electrical engineering circuits, what a transistor (bipolar and MOSFET) is, and how an RLC circuit is designed. We will also look at what happens when you place a coil in a magnetic field and what practical applications these basic principles have in our modern world. 


	This fundamentals book is aimed specifically at all those who have no or only previous school knowledge in electrical engineering and electronics, or already have knowledge and are looking for a practical and understandable guide on the subject of electrical engineering. No matter what age you are, what profession you have, whether you are a pupil, student, or pensioner. This book is for anyone who wants or needs to learn about electrical engineering and electronics. 


	The aim of this book is to introduce you to how electrical engineering accompanies us in everyday life and what basic principles are involved. It is a book that provides an understanding of electrical circuits and also an understanding of the most important components (e.g., resistor, transformer, capacitor, diode, etc.) in electrical engineering and electronics. In addition, you will learn the basics of direct current technology and alternating current technology, their physical backgrounds and much more! Develop a basic understanding of electrical engineering and electronics!


	In this electrical engineering basic course, you will learn everything you need to know as a beginner about the world of electrical engineering and electronics! So don't hesitate any longer, take a look at the book and get your copy as an ebook or paperback! 


	 




1 Introduction 


	What to expect and what you will learn in this book


	In this electrical engineering beginner's guide you will find an introduction to the basics of electrical engineering and electronics and learn in particular the basic terms and quantities such as current, voltage, power, and the structure and application of important electronic components such as resistor, diode, transistor, capacitor and much more in detail. Step by step, I share with you as an engineer my knowledge from study and practice, so that you can achieve optimal learning success on the one hand with theoretical basics, but on the other hand especially with practical examples. 


	 


	In this course, which is specifically aimed at beginners, you will also learn how electrical circuits are constructed and how they can be analyzed or solved. For this purpose, we will use e.g., Kirchhoff's rules, which we will get to know in detail. In sample examples we will also do some calculations together, and we will also learn the mathematical equations behind the basic principles of electrical engineering in each chapter. However, depending on how deep you want to go into the subject, you can also just take note of them. This book, besides equations, mainly provides an easy and understandable way to get started with electrical engineering and become more familiar with current & voltage with each chapter. 


	 


	Briefly, this course will teach you the following in detail: 


	- Basic terms and basic quantities of electrical engineering


	- Analyze and solve electrical circuits 


	- Ohm's law, Ampere's law and Farady's law


	- Components such as resistor, diode (e.g., LED), transistor, capacitor, transformer, ... 


	  and get to know how they work and their areas of application


	- The difference between direct current and alternating current, as well as single-phase and multiphase systems (keyword: heavy current) 


	 


	- How does electricity get into the house? Getting to know the power supply system 


	- Direct current and alternating current motors and their construction / mode of operation


	- and much more!


	Be excited! Here we go!


	 




2 Electrotechnical Basics & Circuit Analysis 


	2.1 Introduction to electrical engineering 


	Electrical engineering is largely based on two fundamental physical quantities, which are already covered in school – namely, charge and energy (work). Andre Ampere was the first to discover these properties of electricity, which are used in the form of current and voltage for the analysis of electrical and electronic circuits. It is important to distinguish between these two quantities. Without going into detail about the relatively complex quantum principles behind the physical nature of electric charge and energy (work), we will take this quantum nature for granted in this book and focus our attention more on practical applications. We will first deal with the two fundamental quantities of charge and energy, as well as the – often misunderstood – difference between current and voltage, before learning about Ohm's Law. The first few chapters in particular will be a little drier, as they are theoretical basics that are necessary for the rest of the chapters, so hang in there!


	2.2 Basic sizes 


	The two basic quantities in electrical engineering are, as already mentioned: charge and energy. 


	Charge, measured in Coulombs (C) and described by the letter Q (or q), is a physical quantity that has the property of experiencing a force when placed in an electromagnetic field. What does this mean, and what is an electromagnetic field? An electromagnetic field is composed of an electric field and a magnetic field, which are coupled together. It is a kind of state of space or an area where accelerated charges are present. Humans cannot perceive electromagnetic fields with their sensory organs in a differentiated way, with the exception of the visible range, which everyone perceives as light. Nowadays, it is hard to imagine life without electromagnetic fields. Every microwave works with microwaves of the same name, and every mobile phone also works with microwave radiation. But more about that later. There are two types of charges: The positive (+) and the negative (-). Equal charges repel each other, unequal charges attract each other. We come into contact with charges in our everyday lives more often than we would think. Who doesn't know the crackling and the disheveled hair when you put on or take off grandma's woolen sweater? Or the small electric shock when touching a door handle or a metal part, if the combination between shoe sole and floor covering (e.g., rubber sole and carpet) is unfavorable. The origin for these everyday experiences are charges. Every object has positive and negative charges that are normally in balance. However, friction during dressing or walking shifts this balance of charges, creating electrical voltage.  When the hairs become charged as you put on your wool sweater, they either get stuck somewhere or appear to float as they repel each other. This happens because of the equal or opposite charge (two equal charges repel each other, two different charges attract each other). 
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