
Preface........................................................................................V

Table of contents.................................  IX

Chapter 1....................................................................................1

1 Current Energy Scenarios: Decarbonization..................... 1
1.1 The Paris Agreement, Fit for 55, Processes Greenhouse Gas 

Neutral...................................................................................... 1

1.2 Decarbonization in EU documents............................................... 8

1.3 Emission certificates as letters of indulgence?..........................11

1.4 The path from primary energy to end and user.........................12

References for Chapter 1...................................................................... 17

Chapter 2..................................................................................19

2 Battery-powered electric cars versus combustion engines 
with climate-friendly fuels: complete better than delete. 21
2.1 Electric cars, emission-free: local, but not global....................21

2.2 Only electric cars for the EU, and for the rest of the world? . 25

2.3 "Burner" with hydrogen for the big world, electric car for the 
city 32

2.4 „Burner" with alternative, climate-friendly fuels.....................36

References for Chapter 2......................................................................43

https://d-nb.info/1333030886


Chapter 3.................................................................................. 45

3 Heat pumps: Heat transport against nature requires work
 47
3.1 Natural process of heat flow........................................................ 47

3.2 Heat pumps and refrigeration systems: balance of heat and 
work48

3.3 Heat pumps and refrigeration systems: thermodynamic 
processes of working fluids................................................ 53

3.4 Heat pumps: configuration examples....................................... 56

3.5 Heat sources for a heat pump.....................................................59

3.6 Heat pumps: areas of application.............................................. 60

3.7 Use of heat pumps in the world...................................................61

References for Chapter 3...................................................................... 67

Chapter 4.................................................................................. 71

4 Photovoltaics for electrical energy and for climate-friendly
fuels....................................................................................... 75
4.1 Application of photovoltaics in power generation....................75

4.2 Thermodynamic Fundamentals of Solar Radiation.................. 80

4.3 Solar radiation and the Earth....................................................... 84

4.4 Current and Future Materials for Solar Cells Silicon-based
Photovoltaic Cell...........................................................................84

4.5 Temperature influence on the function of solar cells............. 87

4.6 Use of photovoltaics in the world.............................................. 89

4.7 Hydrogen production based on photovoltaic electricity in the
form of climate-friendly fuels.....................................................93

References for Chapter 4.....................................................................101

Chapter 5................................................................................ 107

5 Wind turbines for electricity and mobility........................ 109
5.1 Useful work from wind speed................................................... 109



5.2 Wind speed and energy flow for windmill Plants -
Fundamentals.............................................................................. 113

5.3 Use of wind currents in wind turbines.....................................120

References for Chapter 5.................................................................... 128

Chapter 6................................................................................131

6 Hydropower and hydroelectric power plants................. 133
6.1 Electrical power from water flow............................................. 133

6.2 Types of hydropower plants......................................................138

References for Chapter 6.................................................................... 143

Chapter 7................................................................................145

7 Nuclear energy for heat and electrical energy: Climate- 
friendly, adequate, but questionable...........................147
7.1 Application of nuclear energy in worldwide heat and 

electricity.............................................................................147

7.2 Functioning of a current nuclear power plant........................ 150

7.3 Specific features of the operation of a nuclear power plant: 
operating time, costs, operational safety........................ 154

References for Chapter 7....................................................................159

Chapter 8................................................................................161

8 Jet engine flow instead of nuclear reaction: energy for 
heat and electricity....................................................... 163
8.1 Structure and operation of a gas and steam turbine Combined 

Cycle Gas Turbine (CCGT) power plant....................... 163

8.2 Thermodynamic Fundamentals of the Steam Cycle Process in 
the Gas-and-Steam Cycle Combination..........................164

8.3 Application Perspectives and Functional Features.................172

References for Chapter 8.................................................................... 175



Chapter 9................................................................................ 177

9 Heat and electrical energy from waste and biomass to 
reduce greenhouse gas emissions.................................179
References for Chapter 9.....................................................................186

Chapter 10.............................................................................. 187

10 Alternative fuels for environmentally friendly heating and 
working machines..........................................................189
10.1 Climate-friendly energy sources: resources, processes,

utilization..................................................................................... 189

10.2 Alternative fuel properties..........................................................194

10.3 Methanol and ethanol: production, properties, storage, use. 199

10.4 Hydrogen: production, properties, storage, use......................205

10.5 Dimethyl ether: production, properties, storage, use............. 207

10.6 Biofuels: resources, processes, uses.........................................209

10.7 Fatty acid methyl ester (FAME)............................................... 210

10.8 Hydrogenated Vegetable Oils (HVO)..................................... 211

10.9 Synthetic fuels: resources, processes, use...............................211

References for Chapter 10..................................................................213

Index........................................................................................214


