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Daylighting, 124
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Direct combustion, 143
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Euler’s turbomachine equation, 51
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Exponential technologies, 398
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Fast neutron spectrum, 101
Fast reactor, 102
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Fermentation, 143

First law of thermodynamics, 48
Fischer—Tropsch process, 146
Fish ladders, 196

Fissile, 103

Fission, 96

Flash steam power plant, 170
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Floating solar panels, 287
Flow batteries, 333

Flow coefficient, hydro turbines, 200

Flywheel energy storage, 325
Food processing waste, 145
Forestry residues, 143

Fossil fuels, 64
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Fracking, 69
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Fuel cell types
alkaline fuel cell, 337
direct methanol, 335
molten carbonate, 338
phosphoric acid, 338
proton-exchange membrane, 337
solid oxide, 339

Fuel economy, 380

Fukushima, 102
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Fusion, 96

Future prospects, 390

Fuzzy logic control, 396

Gallium arsenide, 395
Gamma decay, 106
Gas-cooled fast reactor, 102
Gasification, 346
Gasifier types
entrained-bed, 147
fixed-bed, 146
fluidized-bed, 147
Gasoline, 79
Generation, 8
Genetic algorithm, 366
Geopressured reservoirs, 168
Geothermal
district heating, 169
gradient, 167
ground loops, 169
heat pump systems, 169
Geothermal energy
applications, 180
capacity, 166
cost, 183
overview, 166
theory, 172
Germanium, 395
Global warming, 9
Gobar gas, 145
Graphene aluminum-ion, 396
Graphite moderator, 100
Gravity-fed battery, 324
Green Building Council, 374
Green national net product, 23
Green roofs, 365
Greenhouse effect, 73
Greenhouse gases, 73
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Grid-connected, 268
Gross domestic product, 25
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Gross national product, 23 Industrial Machine learning, 350
Ground-source heat pumps, 169 energy efficiency, 378 Macrogrid, 317
recycling, 378 Magnetic
Hafnium, 98 residues, 143 energy, 342
Half-life, 107 Innovative field, 35
Head coefficient, hydro turbines, 200 blade manufacturing methods, 396 flux, 36
Head losses, 47 window and shading systems, 397 Mantle, 164
Health index, 24 Insolation, 258 Manure, 145
Heat transfer, 53 Insulation, 364 Maxwell’s equations, 36
Heating degree days, 264 International Atomic Energy Agency, 95 Mercaptan, 68
Heating, ventilating, and air-conditioning International Energy Agency, 17 Meteorology, 46
(HVAC) systems, 362 Internet of Things, 350 Methane, 70
Heavy water reactor, 99 Inverter, 267 Methanol, 144
Hemp composites, 145 Irradiance, 258 Microalgae, 143
High-temperature Isentropic, 40 Microgrid, 317
electrolysis, 346 Isotope Microreactor, 394
fuel cells, 338 daughter, 108 Moderator, nuclear, 98
gas-cooled reactor, 101 parent, 108 Molten magma, 168
thermochemical water splitting, 346 ITER Tokamak, 97 Molten salt reactor, 101
Horizontal-axis wind turbine, 303 Moody chart, 47
Hot dry rock, 167 Japan Sustainable Building Consortium, 375  Multi-junction photovoltaic cells, 395
Hot water reservoir, 168 Jatropha, 162 Municipal solid waste, 148
Human Development Index, 30 Jet fuel, 66
Hybrid Joule’s law of heating, 34 Nacelle, 304
OTEC systems, 218 National Footprint Accounts, 23
power plants, 184 Kaplan turbine, 193 Natural gas
PV systems, 268 Kelp, 392 delivery, 69
vehicles, 349 Kerosene, 66 production, 68
Hydraulic fracturing, 69 Kinetic energy, wave, 238 Natural steam reservoir, 168
Hydrocarbons, 79 Kyoto Protocol, 9 Navier—Stokes equations, 47
Hydroelectric power plants, 192 Net building load coefficient, 281
Hydrofluorocarbons, 73 Land breeze, 299 Neutron-absorbing materials, 98
Hydrogen Latent heat, 328 Neutrons, 101
distribution, 347 LED lighting, 297 Newton’s law of cooling, 55
economy, 344 Levelized cost of Newtonian viscous fluids, 47
production, 345 energy, 88 Nitrous oxide, 73
storage, 347 storage, 319 Nominal operating cell temperature, 269
vehicles, 348 Life cycle energy analysis, 11 Nuclear
Hydropower Light water reactor, 99 accidents, 102
applications, 205 Lighting, 370 binding energy, 103
capacity, 190 Liquid air energy storage, 329 decay constant, 107
cost, 209 Lithium battery, 331 decay time, 108
overview, 189 Lithosphere, 8 fission, 96
theory, 196 Load calculations fuel, 98
Hydrosphere, 8 cooling, 368 fusion, 96
heating, 369 radiation, 105
Ideal Brayton cycle, 44 Load collector ratio method, 281 reactions, 102
Ideal gas law, 46 Load leveling, 318 reactor types, 99
Ideal Rankine cycle, 42 Load shedding, 318 waste, 94
Impulse turbines, 193 Lorentz force law, 36 Nuclear energy
Incineration, 392 Loss coefficient, 47 applications, 115
Income index, 24 Luminous efficiency, 370 capacity, 95
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overview, 94
production, 94
theory, 102
Nuclear fuel
enrichment, 103
fabrication, 113
pellets, 98
rods, 98
Nucleon, 104
Nucleus, 96

Ocean energy
applications, 243
capacity, 214
cost, 246
theory, 230
Ocean salinity gradient energy, 219

Ocean thermal energy conversion (OTEC),

230

Oceanography, 46
Off-grid, 267
Offshore wind, 302
Ohm'’s law, 33
Oil (petroleum)

consumption, 68

drilling, 66

production, 68

refinery, 66
Oil palm, 162
Onshore wind, 302
Open-cycle OTEC system, 218
Operating temperature, module, 284
Operational flexibility, 89
Operational time, 11
Oscillating

hydrofoil, 222

water column, 227

water surge converters, 395
Overtopping devices, 227, 395
Ozone, 73

Parabolic

dishes, 266

troughs, 264
Paris Agreement, 10
Particulate matter, 73
Passive solar systems, 280
Peak shaving, 318
Pelton turbine, 194
Penstock, 192

Perovskite, 339
Petrochemical plant, 66
Phase change materials, 260
Photon, 268
Photovoltaic

array, 269

cell, 269

module, 269
Planck constant, 282
Plug-in hybrid electric vehicle, 349
Point absorber, 228
Policymaking, 18
Pollution

air, 73

soil, 24

water, 24
Population growth, 5
Positron emission, 106
Post-lithium-ion batteries, 396
Power coefficient

hydropower, 200

wind energy, 306
Pressure vessel, nuclear, 98
Pressurized water reactor, 99
Primary energy sources, 63
Processing facility, 11
Producer gas, 146
Production well, 169
Protons, 334
Pump jack, 66

Pumped hydroelectric energy storage, 320

Purchasing power parity, 24
Pyrolysis oil, 145
Python, xiv

R&D process, 136
Radiant floor heating, 172
Radiation

nuclear, 105

solar, 275

thermal, 55
Radioactive decay, 106
Ragone plot, 340
Rankine cycle, 41
Raw materials, 11
RBMK reactor, 100
Reactor coolant, 98
Reactor core, 100
Recycling, 378
Reforestation, 10
Reformer, 339
Refrigerators, 362

Renewable energy
benefits, 134
challenges, 135
overview, 127
policies, 124
resources, 124
Renewable natural gas, 143
Resource stocks, 23
Robots, 398
Rotating mass units, 395

Round-trip efficiency, 319

Savonius wind turbine, 303
Sea breeze, 299
Sensitivity analysis, 26
Sewage, 143
Shading coefficient, 368
Shale

gas, 69

oil, 69
Short-circuit current, 284
Silicon, 268
Small modular reactor, 101
Smart

buildings, 357

cities, 358

grids, 317

rotors, 395
Smog, 74

Social media, 12

INDEX 425

Sodium-cooled fast reactor, 102

Solar
angles, 272
fabric, 395
radiation, 275
skin, 395
time, 271

Solar energy
applications, 286
capacity, 251
cost, 289
overview, 251
theory, 271

Solar savings fraction, 281

Solid mass gravitational energy storage,

324
Soybean, 162
Space heating, 364
Stand-alone PV systems, 267
Starch, 143

Stationary power generators, 338

Stefan—Boltzmann law, 55
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Stirling cooler, 330
Stoichiometric combustion, 37
Subduction, 164
Submerged pressure differential systems,
227, 395
Sugar beets, 143
Sugar cane, 143
Sulfur dioxide, 74
Supercapacitors
double-layer capacitors, 341
hybrid capacitors, 341
pseudocapacitors, 341
Superconducting magnetic energy storage,
342
Sustainability
assessment and management, 21
indicators, 19
measurement, 19
Sustainable
agriculture, 286
aviation fuels, 392
development, 16
development goals (SDGs), 16
SWOT analysis, 137
Synthesis gas, 146

Tail vane, 303
Tangential velocity, 52
Tectonic plates, 164
Temperature coefficient, 284
Temperature—entropy (T-S) diagram
binary cycle, 174
Brayton cycle, 44
Carnot power cycle, 40
double flash steam power plant,
174
dry steam power plant, 173
Rankine cycle, 76
single flash steam power plant,
174
Theory of special relativity, 103
Thermal efficiency, 41

Thermal energy storage

latent heat, 328

sensible heat, 326
Thermal neutron spectrum, 101
Thermochemical conversion, 143
Thermodynamics, 39
Thermophotovoltaic systems, 328
Thin-film photovoltaic cells, 395
Thorium, 102
Three Mile Island, 103
Three-bladed turbine, 303
Tidal

energy, 220

kite, 395

turbine, 224
Tilt angle, solar panels, 273
Tip speed ratio, 307
Transesterification, 143
Transformers

step-down, 8

step-up, 8
Transmission, 8
Transportation, 379
Tritium, 103
Trombe wall, 263
Turbine

axial flow, 192

impulse, 193

mixed flow, 192

radial flow, 192

reaction, 192

specific speed, 200

tidal, 224

wind, 303
Turbomachinery, 50
Turgo turbine, 194
Two-bladed turbine, 303

United Nations Sustainable Development
Goals, 16

Uranium, 98

Utilization factor, 150

Vacuum
permeability, 36
permittivity, 36
Valence band, 268
Vegetable oils, 143
Velocity triangle, 50
Ventilation, 368
Venturi, 395
Vertical-axis wind turbine, 303
Very low head (VLH) systems,
393
Virtual reality, 398
Visible light, 73
Volatile organic compounds, 74
Voltage, 33

Waste-to-energy plant,
156

Water
pollution index, 24
quality, 8
shortage, 8

Wave energy, 226

Wavelength
solar energy, 283
wave energy, 226

Wearable technology,

340

Weibull distribution, 301

Wind energy
applications, 311
capacity, 299
costs, 313
overview, 299
theory, 305

Wind shadow, 302

Wind turbines, 303

Yaw mechanism, 303
Yield factor, 23

Zenith angle, 272
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