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Archimedes Waveswing, 804
Architecture, batteries of
thermocouples, 188
Area, active fuel cell, 320
Area, blade, 761
Argument of perihelion, 551
Aristotle, 807
Aromatic, 570, 584
Aromaticity, 387
Arrhenius equation, 362
Ascending node, 551
Aspect ratio, 754-756
Aspect ratio, Gyromil, 771
Assumptions, market
penetration,
14, 16
Aswan, 435
Atmospheric pressure, 92-93
Atomic orbitals, 587
ATR, autothermal reaction,
422
Atriplex rosea, 612-615
Atriplez triangularis,
613-615
Attitude and orbital control,
SPS, 696-697
Augustus (Octavian), 544
Automotive power plants,
fuel cell, 327-328
Autothermal reaction, ATR,
422
Autumnal equinox, 551
Availability of wind energy,
735-736
Available
noise power, 279
power density, wind, 731,
735
power, wind turbine,
741-748
Average-to-peak ratio,
photovoltaics, 626
Avogadro’s number, 63, 93
Avoided cost, 626
AWS Ocean Energy, 804
Axial compressor, 105

Azimuth of the sun, 525
Azimuth, solar, 526

B

Back emission, 245
Back reaction, 452
Bacteria, fermentative, 602,
603
Baker, R. T. K., 474
Ballard Power Systems, fuel
cells, 307, 314-316,
318-321, 352, 371,
378
Balmer series, 685
Band-gap energy, 631, 635
Band structure, 683-687
Bare work function, 243
BASE, 263-265
Batch digester, 604, 605
Batteries, 373-393
alkaline, 382-383
chemistry, 379-393
lead-acid, 383-384
lithium—ion, 386-393
nickel-cadmium, NiCd,
384-385
nickel-iron, NiFe, 384
nickel-metal hydride
batteries, NiMH,
385-386
primary, 379-383
secondary, 383-393
Battery architecture,
thermocouples, 188
Battery, Edison, 373, 384
Beam from space, SPS,
692-693
Beam splitting, spectrally
selective, 640-645
Benzene ring, 584
Bergen, 807
Berry, J., 612, 613, 615
Beta (ion-richness
parameter), 249
Beta’ alumina, 263
Beta phase, hydrides, 480
Beta prime phase, hydrides,
480
Beta Stirling engine,
120-121
Betz limit, 741-743
Binary alloys, 477
Binding energy
exciton, 688
nuclear, 29
Biodiesel, 570, 579, 580
Biogas, 569, 602, 604, 606
Biological filter, 606
Biomass, 569-616
as fuel, 592-608
composition, 569-570
efficiency, 569

Bipolar, 301
Bipolar electrolyzer, 435
Bipolar fuel cells, 301
Bird wings, 755, 756
Bjérkman, O., 610, 612,
613, 615
Black body, 523
Black body spectrum
efficiency, 638
Blade area, 761
number, wind turbines,
746, 748, 756
setup angle, 758, 762,
763, 767
Blending octane value, 114
Bohr, N., 683
Boltzmann line, 235
Boltzmann’s constant, 62
Boltzmann’s law, 92-93,
247, 356
Bonds
covalent, 589-590
hydrogen, 590-591
ionic, 589
metallic, 589
Borden, P., 675
Bounce space, 123
Branched hydrocarbons,
111-114
Brayton cycle, 104, 105
Brayton engine, 105, 106
Brown Bovery, 435
Brush, C., 723
Building-integrated
photovoltaic systems,
627
Bulk heterojunction, 690
Butanol, 572, 592, 600
Butler—Volmer equation,
357, 363-367

C

C3 and C4 plants, 614, 615
Calendar, 543-545
Calendar, proleptic, 545
Calvin-Benson cycle, 613,
615
CANDU reactor, 31
Canisters, 469
Capacity, 374, 375
Cape Canaveral, 471
CARB, 115
Carbohydrates, 570,
582-583, 592, 593,
608, 613-615
Carbon
in the atmosphere, 27
nanotube hydrogene
storage, 474
stored on Earth, 26



Carbon dioxide disposal
biological, 26
in the atmosphere,
592-593
mineral, 26
subterranean, 26
undersea, 27
Carbon/nitrogen ratio, 606
Carbon/phosphorus, 606
Carbon-steam reaction, 423
Carboxyl, 572
Carboxylic acid, 573
Carnot efficiency, 102-103
of heat pumps, 181
OTEC, 145
Carrier, 167, 651
Carrier (thermal)
conductivity, 169-170
Carrier multiplication,
semiconductor,
639-640
Cascade cells, 640-644
Casson, L., 6
Catalyst
fuel cells, 291, 294, 295,
302, 303, 307-321,
362-363
supported, 321
testing, parallel, 322
Catenary, 730
Cathode, 289
Cathode, definition, 219
Cathode reaction, 290
Cation, 293, 296, 298, 364
Cations and anions
(creating ions), 689,
690
Cavitation, 813-814
Celanese, 295, 295n
Celestial equator, 551
Cell potential, 291-293,
364-365
Cell potential, standard, 293
Cells
electrochemical, 287-289,
291
primary, 288
secondary, 288
Cellulose, 570
Centrifugal force, Gyromill,
T72-773
Ceramic
electrolytes, fuel cell
reactions, 298
fuel cells (SOFC),
305-322
proton-conducting, 306
Cesium adsorption, 243245
Cesium vapor pressure, 243
Cetane, 577
Chain reaction, 31
Changes in entropy, 80-82

Characteristics of fuel cells,
349-358
Charge acceptance, 374
Charging Li-ion batteries,
391, 392
Charles, J., 419
Chemical
dissociation of water,
449-451
nature of electrolyte, 296
nature of electrolyte, fuel
cells, 296
potential, 90, 91
production of hydrogen,
419-434
Chemisorption, 362
Chemistry of batteries,
379-393
Child-Langmuir law, 225,
227-231
Chlamydomonas
reinhardtii, 456
Chlorophyll, 613, 614
Chloroplast, 609, 615
Chord length, 755, 761, 771
Chord, wind turbine blade,
756, 757
Chromium, 308
Circuit model, fuel cell, 351
Circulation, air, 532
cis-trans, 577
Clarke, A. C., 690
Clathrate, 19-20
Clean fusion reactions, 37
Close-cycle engines, 104
Closed systems, 76
Cloud point, 5
CcO
poisoning, 294, 295, 325
removal, 427-428
tolerance, fuel cell, 303,
316
CO2
concentration, 24
disposal, 25-27
hydrogenation, 477
increase, 24
removal, 426-427
Coal hydrogenation, 426
Coal liquefaction, 425
Coanda effect, 751
Coanda, H.-M., 751n
Cobalt sulfate filter, 644
Cobequid Bay, 810, 810n
Coefficient
conversion, 3
performance, maximum,
thermoelectric, 182
of performance, 181
of performance, hydride
heat pumps, 497-499
of viscosity, 752

Index 831

Cogeneration (hybrid)
SOFC, 294, 304, 307,
327
Cold fusion, 37-44
Collector (thermionic),
definition, 220
Collectors, solar, flat, 534
Colliding beam fusion
reactor, 37
Collision
elastic, 61
frequency, 754
ionization, 242
Combustion, stratified, 109
Cominco, 435
Composition, biomass,
569-570
Compound parabolic
concentrators, 537
Compression ratio, 107
Compression ratio, critical,
CRC, 112
Compressor
axial, 105
hydrogen (hydride),
492-497
radial, 105
Concentration
cell voltage, 263
-differential cell, 263, 264
-differential electrolyzers,
440-442
intrinsic carrier, 652, 654,
668
of particles, 92
solar collectors, 535
Concentrators
compound parabolic, 537
conical, 537, 538
solar, 535-538
Condensation polymer, 582
Conductance
heat, 153
stomatal, 609, 612, 615
Conducting electrodes,
680-681
Conduction losses, AMTEC,
274
Conductivity
electric, 167
thermal, 167
thermal, in
semiconductors,
169-170
Configurations
fuel cells, 300-326
wind machines, 727-731
Conical concentrator, 537,
538
Conjugated polymers, 683,
683n
Conservation of energy, 4
Constants, fundamental, 2
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Contact ionization, 246-247

Contact potential, 363, 364,
652n, 653-656, 704

Continuous digester,
604-606

Conversion coefficients, 3

Conversion hydrocarbon-to-
alcohol,
101-102

Coolant, breeder reactor,
31-32

Corundum, 420

Cost per watt,
photovoltaics, 626

Cost, avoided, 626

Coulombic efficiency, 374

Covalent bonds, 590

Coverage, degree of, 243-244

Crossover, fuel, 323, 348,
358

Cryogenic engines, 125, 128

Cryogenic hydrogen,
471-473

Crystalline photovoltaic
materials, 630

Cubic wind velocity, 731

Culmination (of the sun),
546

Cumulative Rayleigh
function, 733

Current from a fuel cell, 347

Current, ocean turbines,
811-815

Currents (ocean), energy
from, 810-815

Cutoff ratio, 109

Cuzco, 435

Cycloalkanes, 571

D

Daimler-Benz, 315

Daniell cell, 381

Darrieus wind turbine, 730

Dauenhauer, P. L., 592

Declination, 551

Declination, solar, 526

Decompression ratio, 75

Degree of (cesium) coverage,
243-244

Degrees of freedom, 61,
78-79

Delocalized electrons, 387,
589, 591, 682, 682n

Demag, 435

Demonstration (KOH) fuel
cell, 300-301

Density of states, 90-91

Departure from ideal,
mechanical heat
engines, 109-111

Depleted region, 480

Depleted uranium as fuel, 33

Depolarizer, 381
Depolymerization, 582
Desiccation of MEA, 321
Desorption, 478
Desulfurization, 426
Detailed balance efficiency
photocell, 637, 638
Detonation, 111-115
Deuterium abundance, 34
Deuterium—muon—tritium
fusion, 39
Deuteron/deuteron reaction,
37-39, 42
Devon, 812
Diamond, thermal
conductivity, 170
Diaphragms, electrolyzer,
436
Diene, 571
Diesel engine, 109
Diffusers, gas compressors,
105
Diffusion constant, 668
Diffusion length of an
exciton, 689
Digester
batch, 604, 605
continuous, 605, 606
power density of, 605
Digestion
anaerobic, 601-608
of glucose, 601
Diglycerides, 576
Dillon, W. P., 18
Dimethyl Furan (DMF), 591
Diol, 572
Direct hydrogenation of
coal, 426
Direct methanol fuel cell
(DMFC), 293,
322-323, 325, 348,
358
Direct reduction loan, 44
Directions and signs,
thermocouples,
199-201
Disadvantages of PWR, 32
Disadvantages of the T/D
reaction, 35
Discharge, rated time of,
374
Dispersive, ocean waves, 800
Dispersive system, 800
Displacer, Stirling, 117, 120
Dissociated alcohols,
600-601
District heating, 22-23
Donor, 651 ]
Dopants, 641n, 651
Dormancy, 468
Dow ion-exchange
membrane, 319

Drag, 748
coefficient, 740, 749, 758
induced, 755
parasitic, 755
pressure, 755
skin-friction, 755
-type wind turbines,
727-729
Drift velocity, 167
Drive train, 110
DSSC efficiency, 670
DSSC, dye-sensitized solar
cells, 675-681
Duration, wind, 801
Dyes, sensitizing, 676
Dye-sensitized solar cells,
DSSC, 675-681
Dynamic
equilibrium, 289, 293, 363
forces, 752
positioning, OTEC, 149
pressure, 739
viscosity, 577

E

Eccentricity, orbital,
556-558
Ecliptic, 551
Ecliptic longitude, 551
Ecology, 24—-25
Economy of scales, wind
turbines, 726
Edison battery, 384
Edison, T., 373, 384
Effective
heat emissivity, 237
mass, carrieres, 653
octane number, 113
Efficiency
AMTEC, 272-274
biomass, 569
Coulombic, 374
dependence on band gap-.
636, 637, 638
DSSC, 670
ideal, photodiode, 638
in thermoelectrics, 175
light sources, 23
maximum of a
thermocouple, 163
of practical fuel cells.
347-349
photocell, 632
photodiode
light power dependence.
662—664
load match dependence.
670671
reverse saturation
current dependence.
664-667



Efficiency (continued)
temperature
dependence, 667-670
photosynthesis, 569
practical, p-n photodiode,
674-675
practical, photodiode, 674
reversible fuel cells,
335-336
vacuum thermionic
generators, 235-239
wind turbine, 744, 771
Egg beater wind turbine,
730
Eglinton, G., 615
Ehleringer, J., 610
Eichhornia crassipes, 608,
616, 619
Einstein’s relation, 264
Elastic collision, 61
Electric conductivity, 167
Electric Power Research
Institute (EPRI), 304
Electric Vehicle (EV), 115
Electrochemical cells, 287,
288, 289
Electrode efficiency,
AMTEC, 273-274
Electrode potential, 293
Electrodes, 289
electrolyzers, 435
Electrodialysis, reverse,
RED, 816
Electrolytes, 294
chemical nature, 296
electrolyzers, 435-437
managing unit (zinc-air
cells), 325
state, 295
Electrolytic cells, 287
Electrolytic hydrogen,
434-443
Electrolyzer, 287, 296, 334
diaphragms, 436
efficiency, 437-440
reversible, 334
Electron
affinity, 690
crystal/phonon glass, 173
delocalization, 682, 683
energy, excess, 239-240
-phonon interaction, 639n
-rich condition, 243, 249
transport, 224-226
Elementary reaction,
358-359
Emission
constant, apparent, 223
constant, theoretical, 222
field, 224
limited current, 225
non-black body, 648

of electrons, mechanisms,
224
photoelectric, 224
secondary, 224
thermionic, 222-224
Emissivity, heat, 236-238
Emissivity, spectral, heat,
236
Emitter (thermionic),
definition, 220
Emitter, virtual, 229
Emitters, thermionic,
properties, 223
End use load, 111
Energy
balance, planetary, 5
concentration, 523
conservation, 4-5
converters, wave, 802—-808
converters, wave, offshore,
802-806
density, 325, 329, 377,
378, 379, 382, 391,
392
density, ocean waves,
801-802
efficiency of
aluminum-water
hydrogen reaction,
421
flux, 521
flux, solar, 521
levels in Griatzel cells, 679
ocean waves, 802
partition, neutron/alpha,
34-35
Research Corporation
(fuel cells), 304
resources, planetary,
16-20
usage, worldwide, 139
use, residential, 22—-23
users, 22
utilization, 20-24
utilization rate, history,
5-9
utilization rate, world,
9-10
Engine types, 103-106
Englehard, 301-302
Enrichment of syngas, 423
Enrichment, uranium, 31
Enthalpy, 76-77, 330
of formation, 338
(reaction) dependence on
pressure, 328
(reaction) dependence on
temperature, 336-337
Entropy, 4, 79-82
change, adiabatic, 82
change, isobaric, 82
change, isometric, 82
change, isothermal, 82

Index 833

Enzymatic hydrolysis, 582

Enzymes as catalyst for fuel
cells, 321

Eolergometry, 731

EOT, equation of time, 525,
553-557, 567

Ephemeris hour, 542

Epidermis (on a plant leaf),
609

EQE, external quantum
efficiency, 677n

Equation of center, 556

Equation of time, EOT, 525,
553-557, 567

Equilibrium constant, 446,
448

Equinoctial line, 551

Equipartition of energy, 61

Equivalent weight,
ion-exchange
membrane, 318-319

Ester hydrolysis, 581

Esterification, 576

Esters, 576581

Ethanol from glycerin, 580

Ethanol production,
594-597

European Marine Centre,
804

Eutectic, 33, 244, 540n

Eutrophication, 607

Evacuated tubes solar
collectors, 531, 535

Excess electron energy,
239-240

Exchange currents, 293,
363-364, 367, 370

Exciton, 639, 687

Exciton binding energy, 688

Exciton diffusion length, 689

Exothermic reaction, 330

Expendable batteries, 288

External combustion
engines, 104

External quantum efficiency,
EQE, 677

Extinguished mode, 256

F

Facultative anaerobes, 602

Faraday constant, 332

Faraday, M., 373

Farms, marine turbine,
814-815

Faroe, 808

Fast breeder, heavy-metal,
32

Fast breeder reactor, 29, 32

Fast nuclear reactor, 103n

Fats, 581

Fatty acid profile, 577

Fatty acids, 574
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Faure, C., 384
Fermentation, 597-599
Fermi level, 90
Fermi-Dirac distribution,
90-91
Fermi-Dirac heat capacity,
195
Fertile materials, 30
Fertilizers, nitrogen, 10
Fetch (ocean waves), 799,
801
FFA, free fatty acids, 579,
581
Field emission, 220
Figueira da Foz, 804
Figure of merit, Z, 164
conducting electrode,
680-681
of a material, 164-166
Fill factor, 660, 662
Filled skutterudite, 173
Filter press electrolyzer, 435
Filtered cells, 644
Filtered photocells, 644
Filters, nonporous, 427
Financing, 44-46
Finavera, 804
Finegold, J., 601
First law of
thermodynamics,
64-65
First-generation fuel cells,
303
Fischer—Tropsch, 425
Fisher, J. C., 11
Fisher-Pry, 9-16
Fissile elements, 29
Fission, uranium, 30
Fissionables, reserve, 18
Fixation of CO», 612
Fixed solids, 605
Flat solar collectors, 531,
534
Flattened SOFC, 312
Fleishmann, M., 40
Flex-fuel engines, 115
Flexure bearing, 123
Flux, 738
Flux of particles, 62
Forces, dynamic, 752
Forces, viscous, 752
Formic acid, 433-434
Formic acid hydrogen
storage, 477, 478
Fossil fuel reserves, 18
Fourier effect, 154
Fractional degrees of
freedom, 78
Fraenkel, P. L., 810
Free energy, 331-335
(reaction) dependence on
pressure, 343-344

(reaction) dependence on
temperature, 338-343
Free fatty acids, FFA, 579,
581
Free-piston Stirling, 117
Free-piston engine, 123-125
Freezing point, 577
Frequency factor, 362
Fresnel lens, 536
Friction, 84
Froude, W., 742, 743-745
Fructose, 583
Fuel cell(s), 288
active area, 351
advantages, 326-327
alkaline, 293
ammonia tolerance, 303,
320
applications, 326-329
bipolar, 301
catalysts, 319-321
ceramic, 305-310
characteristics, 349-350
chemical nature of
electrolyte, 296
circuit model, 351
classification, 293-294
CO tolerance, 303, 316
configurations, 306-326
construction (SPFC),
316-318
current, 297
demonstration, (KOH),
300-301
direct methanol (DMFC),
322-323
efficiency (reversible),
335-336
empirical, 350-351
Energy, Inc., 304
heat dissipation by,
370-372
heat rejection, 370
heat removal from,
372-373
internal resistance, 372
Joule loss, 372
kinetics, 294, 302, 319,
336, 348, 349,
353, 358-363, 369,
370
molten carbonate,
303-305
operating temperature,
294-295
phosphoric acid, 301-303
practical, efficiency,
348-349
reactions, 297-300
acid electrolyte, 297
alkaline electrolyte, 297
ceramic, 298
methanol, 298

molten carbonate
electrolyte, 298
scaling, 352-353
side reactions, 358
solid oxide, 305-314
solid polymer, 314-322
specific resistance, 351,
352
state of electrolyte, 295
stationary power plants,
326-327
sulfur tolerance, 320
thermodynamic heat
power, 370
type of fuel, 295-296
V-I characteristics,
349-350
Fuel crossover, 323, 348, 358
Fuel processor, 320
compact, 429-433
efficiency, 422
room temperature, 433
Full-wave rectifier, 281
Functional groups, 573
Functions of state, 76
Fundy Bay, 810
Furan, 591
Fusion
cold, 37-44
muon catalyzed, 38-39
piezonuclear, 40
reaction, 34-37
reactions, clean, 36

G

Gallium-aluminum alloy,
421
Galvanic cells, 287n
Gamma, 66
Gamma phase, hydrides, 480
Gamma Stirling, 117
Gammas for hydrogen,
oxygen, and water
vapor, 341
Garbage dumps, 606, 607
Gas
constant, 63
flow plate, 317, 318
spring, 123
Gasifiers, wood, 594
Gasohol, 114
Gasoline, 111
heat of combustion, 111
leaded, 113
General Electric, 442
General Electric fuel cells,
315
Generator, thermoelectric,
160-164
Geocentric system, 525
Glazer, P., 692
Glenfjord, 434



Global Thermoelectric
Corp. (fuel cells), 305
Glucose, 583
Glucose digestion, 601
Glyceraldehyde, 598
Glyceric acid, 598
Glycerin, 572, 576, 579, 602
Glycerol, 572, 580, 581
Glycyl alcohol, 572
GMT, Greenwich mean
time, 543
Goettingen, 749, 750, 754
Gonzalez, R., 580
Grétzel cells, 675-680
Gradual compression, 70-71
Graphene, 387-389
Graphite, 387-389
Gravimetric
concentration, 468, 469,
474, 511
energy concentration
target, 469
energy density, 376-379,
391
power density, 315,
377-379
storage capacity, 474
Gray body, 236
Greenwich mean time,
GMT, 543
Gregorian calendar, 544, 545
Group velocity, ocean
waves, 800
Groves, S. W., 288
Growian, F., 726
Gruman, 731
Gulf Stream, 739
Gyromill, 730, 771, 773
Hahn, O., 31
Half-cell potential, 365
Half-cell reaction, 289
Half-reaction, 289
Half-wave rectifier, 281
Hammerfest Stroem, 811
Harber—Bosch, 434
Harkness, D. D., 615
Harvesting efficiency, light,
677
Head, hydroelectric,
145-146
Heat
absorptivity, 237
capacity, Fermi—Dirac,
195
capacity of hydrides, 486,
488, 496
conductance, 153
conduction, 190
content, 77
dissipation in fuel cells,
370-373
emissivity, 236-238
emissivity, effective, 238

emissivity of some
materials, 282
emissivity, total, 238
engine, solar, 538-540
exchangers, OTEC, 148
flow measurement, 158
of combustion, 100
of combustion, gasoline,
111
of combustion, higher,
100, 330
of combustion, lower, 99,
330
of vaporization, 331
pump, hydride, 497-499
pumps, thermoelectric,
180-188
radiation, 236-238
regeneration, 117, 121
removal from fuel cells,
372-373
sink, thermocouple, 155
source, thermocouple, 155
storing wall, 532
transfer across,
temperature
differences, 84
Heaving buoy converters,
803-804
Heavy hydrogen, 39
Heavy-metal fast breeder, 29
Heavy-metal nuclear
reactor, 29, 103
Hebrides, 808n
Height, ocean waves, 801
Heliocentric system, 525
Heliostat, 539
Helmholtz layer, 365
Hemicellulose, 570, 583, 597,
620
Hero of Alexandria, 6
Heterocycles, 584-592
Heterojunction, 687
Hexose, 583
High-temperature ceramic
fuel cells, 310-312
Higher heat of combustion,
99-100, 330
Highest occupied molecular
orbital, HOMO, 687
Highly mismatched alloys,
642
High-pressure
diodes (thermionic), 242
thermionic generators,
257
Hindenburg, 418
Hinged Contour Converters
(ocean), 804-805
Hologram efficiency, 644,
645
Holographic concentrators,
644

Index 835

Holographic solar collectors,
536
HOMO, highest occupied
molecular orbital, 687
Homojunction, 687
Horizontal
axis turbine, 756-762
forces, marine turbines,
812-813
surface, insolation,
530-531
Hourangle, solar, 525
Huang, Y., 615
Hybrid
automotive engines,
115-116
bonds, 584
orbitals, 587
Hydrated alcohol, 597
Hydrated methane, 18
Hydraulic turbines, OTEC,
139-142
Hydrazine, 296
Hydride, 41
heat pump, 497-499
hydrogen compressor,
492-497
hydrogen storage, 386,
490-492
metal, 468
systems thermodynamics,
490-492
Hydrocarbons, oxidation
states, 571-576
Hydroelectric head, 145-146
Hydrogen
adsorption, 468
adsorption storage,
473-474
advantages, 417-418
bonds, 590, 591
carriers, 475-476
chemical production of,
419-426
compression, 468, 494
compressor, hydride,
492-497
cryogenic, 471-473
electrolytic, 434—440
extraction, 427-428
gas stations, 435, 492
heavy, 39
liquefaction, 468
only systems, 468
permeation rate, 428
production history,
419-420
production processes, 419
production sequence, 429
production,
aluminum-water, 420
production, large-scale,
422-426
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Hydrogen (continued)
production, metal-water,
420-422
purification, 426-429
safety, 418
storage, formic acid, 477,
478
transfer rate, 428
underground storage, 470
uses, 417
Hydrogen/metal ratio, 479
Hydrogenase, 321, 456
Hydrogenation of coal, 426
Hydrogenation, COs, 477
Hydrolysis, 581, 582, 596,
602, 620
acid, 582
enzymatic, 582
of esters, 581
Hydronium, 297, 321, 380
Hyperthermophiles, 602n
Hysteresis, sorption, 480,
484

I

ICV, 115
IdaTech fuel processors, 320,
427, 429, 430, 433
Ideal diode efficiency, 663
p-n photodiode, 636, 639,
640, 666
Ideal efficiency of photocell,
black body, 637, 648,
664
Ignited mode, 219, 256
Impact ionization,
semiconductor,
639-640
Implementation, Stirling
engine, 122-123
Incident photon conversion
efficiency, IPCE,
677n
Independent Natural
Resources, Inc., 804
Indium gallium nitride,
InGaN, 641
Indium tin oxide, ITO, 680
Induced drag, 755-756
Induced velocity, 763
InGaN, indium gallium
nitride, 641
Insolation, 524
at different American
cities, 530
average, 527-528, 530, 626
horizontal surface,
530-531
stationary surface,
527-530
suntracking surface, 527
Insulation, building, 531

Intercalation compounds,
387-389
Interelectrode potentials,
231-233
Internal combustion engines,
115, 124
Internal energy, 63, 64
Internal resistance
fuel cell, 372
losses, p-n photodiode,
651,
659, 661
photocells, 651
International Fuel Cell
Corp, 323
Intrinsic carrier
concentration, 652,
654, 668
Inverter, utility-intertie, 626
Iodine value, 579
Ion emission, thermionic,
247-248
Ion exchange membranes,
436, 440
Ionic bonds, 589
Ionization, contact, 242,
246-247
Ionization potential, 246,
292, 690
Ion-rich condition, 243, 249
Ion-richness parameter,
beta, 249
IPCE, incident photon
conversion efficiency,
677n
Iron/water reaction, 420n
Irreversibilities, 84
Irreversible process, 67,
82-83
Isentropic
efficiency, 145
processes, 71, 143-144
turbine, 144-145
Islay, 808
Isobaric, entropy change, 81
Isometric, entropy change,
81
Isooctane, 112-113
Isothermal
compression, 344
entropy change, 81
processes, 74-76
Isotherms, hydrides,
478-479, 484-490
Isotopes, uranium, 30
ITO, indium tin oxide, 680

J

Jet Prepulsion Lab., JPL
(DMFC), 322

Johnson Matthey

fuel cell components, AL

320

Jojoba, 581
Jones, S. E., 38, 39, 40
Joule

effect, 154

loss, fuel cell, 372

losses, 181, 190
Julian calendar, 545
Julian day number, 545
Julius Caesar, 544

K

Kassakian, J., 648

Kelvin’s relations, 195-199

Ketohexoses, 583

Ketone, 572, 573, 583

Khelifa, L. B., 615

Kilomoles, 63

Kinematic Stirling engines,
117-123

Kinematic viscosity, 577,
753

Kinetics, fuel cell, 294, 298,
319,
336, 348, 349,
358-363

Kirchhoff’s thermodynamic
law, 237

Klass, D. L., 603

Klimov, V. L., 639

Knocking, 109, 111-115

Knudsen condition, 268

Kyoto Treaty, 25

L

Lactic acid, 593, 597, 599

Lactose, 583

Langley, 524

Langmuir assumption, 270

Large-scale hydrogen
production, 422-426

LAST, 172

Latent heat of condensation,
331

Latent heat of phase
change, 81

Latent heat of vaporization,
331

Lattice (thermal)
conductivity, 169-170

Lavoisier, 288

Lead arsenide, PbSe, 639

Lead resistance losses, 241

Lead resistance, thermionic
diodes, 241

Lead—acid batteries, 373,
375, 383-384

Leaded gasoline, 113

Leclanché cell, 381



Lifetime of minority
carriers, 638, 665,
668, 672, 673, 675
Lift, 748-751
Lift coefficient, 749, 750
Lift-type wind turbines,
729-730
Light absorption by water,
454
Light
absorption,
semiconductors, 631
emitting mantle, 649
harvesting efficiency, 677
sources, efficiency, 23
Lignin, 570, 582, 597, 602
Li-ion batteries, 386-393
LIMPET, 808
Liquefaction, coal, 425
Liquid-fed AMTEC, 274
Lithium cobalt oxide, 391
Lithium-ion batteries,
386-393
Load mismatch, photocells,
651
Loading rates, digesters,
604-605
Loan, direct reduction, 44
Loferski, J. J., 638
Logistics function, 11
London, A. L., 145
Longitude of perihelion, 551
Longitude, ecliptic, 551,
554, 555
Lorenz number, 168—-169
Loss mechanisms in
photocells, 650
Losses
in SPFC summary, 370
in thermionic generators,
236-241
in vacuum-diodes,
235-241
wing tip, 748
Louis XVI, 419
Low-temperature ceramic
fuel cells, 312-314
Lower heat of combustion,
99, 330
Lowest temperature,
thermoelectric, 182
Lowest unoccupied
molecular orbital
(LUMO), 687
Low-pressure diodes
(thermionic), 242
LSGM, lanthanum gallate,
295
Lubricity, 577
LUMO, lowest unoccupied
molecular orbital, 687
Lunation, 811
Luque, A., 642

Lurgi, 435, 436, 442
Lyman series, 685

M

Mach number, 473
Maelstrom, 815
Magnus effect, 730, 776-777
Magnus effect wind
machines, 730
Makah Bay, 804
Malthus, T. R., 10
Maltose, 583
Manatee, 608
Manzanares, 540
Marchetti, C., 14
Mariculture, 149
Marine Current Turbine,
811-815
Marine turbine farms, 814
Market penetration, 11
Market penetration
function, 10-16
Marquis d’Arlandes, F. L.,
419
Marti, A., 642
Mass
action law, 359
exchanger, 816
of nucleons, 29
Maximum heat pumping,
thermoelectric, 181
Maximum power output,
thermionic diodes,
234-235
Maxwellian distribution, 61,
87-89
MCFC, molten carbonate
fuel cells, 294,
303-305
McKinnon, T., 601
MEA (membrane/electrode
assembly), 316-317
Mean
anomaly, 555, 556
cubic wind velocity, 731
free path, 174, 280, 282
free path of sodium ions,
269
solar hour, 542, 546
sun, 525
Melis, A., 456
Membrane, proton
conducting, 318
Membrane/electrode
assembly (MEA),
316-317
Mensis intercalaris, 544
Mercedonius, 544
Mesophilic, 606
Mesoscopic layer, 677
Metal hydrides, 477

Index 837

Metallic bonds, 589
Metallic Power, Inc.
(zinc-air cells), 325
Metal-water hydrogen
production, 420-422
Methanation, 424-425
Methane
clathrate, 19-20
molecule, 587-588
yield, 605
Methanogenesis, 602
Methanol, 425
Methanol fuel cell reactions,
298
Methoxide, 580
Methyl vs. ethyl esters, 579
Microwave generation, SPS,
694-695
MIT photovoltaic effort,
648-649
Mixture (Otto cycle), 106
Moderators, nuclear, 31
Molecular orbitals, 587-590,
682
Molten carbonate
electrolytes, fuel cell
reactions, 298
Molten carbonate fuel cell
(MCFC), 303-305
Momentum space, 88
Monoglycerides, 576
Monosaccharides, 582
Monounsaturated, 574
Montgolfier, 419
Morrison, O., 650
Morveau, 288
Multiband semiconductors,
642-643
Multiple stream tubes, 769
Multivariate market share
competition, 14
Muon catalyzed fusion,
38-39
Muon production, 39
Muonic atoms, 38

N

n-Octane, 112, 113
NACA, 749
NACA 4412 data, 759
Nafion, 295n, 319, 322
Nakamura, S., 641
Nanoparticle thermoelectric
material, 174
Naphthalene, 387
Negative entropy, 86
Negentropy, 86
Nernst equation, 344-345
Netg, triethylamine, 434
Neutron absorption
cross-section, 31
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Neutron/alpha energy
partition, 34
NiCd, nickel-cadmium
batteries, 384-385
Nickel-cadmium batteries,
NiCd, 384-385
Nickel-iron batteries, NiFe,
384
Nickel-metal hydride
batteries, NiMH,
385-386
NiFe, nickel-iron batteries,
384
Niter, 540n
Nitrogen fertilizers, 10
Noise in thermoelectrics,
175
Noise, available power, 279
Non-black body emission,
648
Nonexpendable cells, 288
Nonimaging solar
concentrators,
535-536
Nonpolarizable electrode,
365
Nonporous filters, 427
Normalized time variable, 13
Norsk Hydro, 434
Norwave, 806-807
n-region, 363, 651, 656
Nuclear
batteries, 329
binding energy, 29
energy, 27-44
energy, installed capacity,
28
energy, utilization factor,
28
reactor, fast, 29, 32
reactor, heavy metal, 29,
32
waste, 29, 33
Nucleon, mass, 29

(6]

Obligate anaerobes, 602
Obliquity, 551
orbital, 558
Ocean
current energy, 810-815
current turbines, 811-815
Power Delivery, Ltd., 804
temperature profile, 139
wave energy, 802
wave velocity, 800
waves, height, 801
Octane, 112-113
Octane rating, 112
Octane value, blending, 114
Octavian (Augustus), 544

Off-grid electric systems,
626
Offshore wave energy
converters, 802-806
Oils, 570
Olago, 615
Olefins, 571
Omega-carbon, 575
OPEC, 6, 7
Open systems, 76
Open-circuit voltage
AMTEC, 264
fuel cells, 358
in thermionic diode,
233-234
p-n photodiode, 660
Open-cycle engines, 104
Operating temperature, fuel
cell, 294-295
Orbit, 685
Orbital eccentricity, 556
Orbital obliquity, 558
Orbitals, 586-591, 685
atomic, 587
hybrid, 587
molecular, 587-590
Organic photocells, 681-690
Organic polymers,
photovoltaic
materials, 630
Orkney, 804, 805
Ortho-hydrogen, 471
Oscillating water column
converters, 803, 806
Osmosis, pressure-retarded,
PRO, 816
Osmotic
engine, 820-822
engine, PRO, 816
pressure, 816, 820
OTEC
configurations, 139-142
dependence on AT, 145
design, 146-148
dynamic positioning, 148
efficiency, 145-146
heat exchangers, 148
hydraulic turbines,
140-141
siting, 148-149
vapor turbines, 141-142
water volume, 146
Otto cycle, 106-111
Otto engine, 106-111
Overall reaction, 291
Overtopping converters,
wave, 805-806
‘Overvoltage, 438
Ovshinsky, S., 385
Oxidant, 292
Oxidation, 288
Oxidation states,
hydrocarbons, 571

Oxidizing agent, 292
Ozone, 521

P

p-n junction, 651-654

PAFC, phosphoric acid fuel
cells, 294, 301-303

Palladium filter, 427-428

Palladium hydrogen filter,
320

Paraffins, 571

Para-hydrogen, 471

Parallel hybrid vehicles, 115

Parallel testing of catalysts,
322

Parasitic drag, 755

Parasitic losses, AMTEC,
278

Partial oxidation, POX, 422

Paschen series, 683

Passivation, aluminum, 420

Pauli exclusion principle, 90

PbSe, lead arsenide, 639

PEDOT, 688

Pelamis, 804-805

Pelamis Wave Power, 804

Peltier coefficient, 156

Peltier effect, 156, 190, 193

Pembrokeshire, 806

Pentose, 582

Perfect-gas law, 62

Performance calculation,
vertical axis turbine,
773-775

Performance factor, 469

Performance of
thermoelectric
materials, 171-175

Periapsis, 548n

Periastron, 548n

Pericenter, 548n

Perifocus, 548n

Perigee, 548n

Perihelion, 548n

Period, ocean waves, 799

Permeability, 816

Permeation rate, hydrogen,
428

Permian extinction, 20

Perovskite, 309

Persian wind turbine, 727

Perveance, 229

Peterka, V., 14, 16

Peukert number, 375

Peukert’s law, 375-376

Phase change, latent heat,
81

Phase velocity, ocean waves,
799-800

Phonon/carrier drag,
Seebeck effect boost,
175



Phonon-electron interaction,
192
Phonons, 192
Phospho-enol-pyruvate
(PEP), 614
Phosphoglyceric acid
(PGA), 614
Phosphoric acid fuel cells
(PAFC), 294,
301-303
Photobiological hydrogen
production, 456
Photocell, 631
Photocell efficiency, 632
Photocells, theoretical
eficiency, 631-638
Photodiode, 631, 651
Photodiode model, 658
Photoelectric emission, 224
Photoelectron losses in
Gratzel cells, 678-679
Photolytic hydrogen,
453-456
Photonic crystal, 647
Photonics, 646-647
Photorespiration, 456n, 615
Photosynthesis, 608-616
Photosynthetic efficiency,
611, 612
Photovoltaic cell, 631
Photovoltaic materials
amorphous thin film, 630
building-integrated, 627
crystalline photovoltaic
materials, 630
organic polymers, 630
plant, utility-scale,
629-630
Physics of thermoelectricity,
190-199
Pi-bonds, 584, 585, 589,
682-683
Piezonuclear fusion, 40
Piltre de Rozier, J.-F., 419
Planck’s equation, 632
Planetary energy balance, 5
Planetary energy resources,
16-20
Plant utilization factor, 21
Planté cell, 384
Planté, G., 373, 383
Plasma drop, 236, 255, 256
Plateau, 480
Platinum sponge, 362
Plug-in hybrid, 116
Plutonium, 116
Plutonium production, 32
Point absorbers (ocean), 804
Polarization, 380, 381
Polybenzimidazole, 295
Polycyclic compounds, 388

Polyene, 571n
Polyisoprenes, 570
Polymer solar cell, PSC,
687-690
Polyol, 572
Polytropic law, 71, 72-73
Polyunsaturated, 574
Pons, S., 40, 41, 42
Population growth, 9-10
p-orbitals, 586, 587, 589
Porphyrins, 677
Power
delivered, wind turbine,
731!
density, 305, 308, 313,
814,827,377
density in the wind, 731
density, available, wind,
729
density, digester, 605, 606
density, ocean currents,
810
density, ocean waves, 801
density, solar, 522
piston, Stirling, 117, 120
ocean waves, 802
-to-photon flux ratio,
black body, 634
POX (partial oxidation),
422
Practical efficiency, p-n
photodiode, 657
Practical fuel cells,
efficiency, 347-349
Pre-exponential factor, 362
Prefixes and symbols, SI, 2
p-region, 651
Pressure
air, 739
drop in sodium column,
267
of a gas, 62
retarded osmosis, PRO,
816
swing adsorption, PSA,
426
-volume work, 65
Pressurized water reactor
(PWR), 32
Primary alcohol, 572
Primary batteries, 379-383
Primer, semiconductor,
699-705
Prince, M. B., 637
Principal value, 526
PRO osmotic engine, 816
PRO, pressure retarde
osmosis, 816
Processes in heat engines,
103-106
Proleptic calendar, 545
Propane alcohols, 573

Index 839

Propanetriol, 572-573

Propeller-type wind turbine
analysis, 756-762

Proton-conducting ceramic,
306

Proton-conducting
membrane, 318

Proton conductivity,
anhydrous, 324

Proved reserves, 18

Pry, RoH. 11

PSA, pressure swing
adsorption, 426

PSC, polymer solar cell,
687-690

Psychrophillic, 606

P-Tr extinction, 20

Pumping friction, 110

Purification of hydrogen,
426-428

PWR, disadvantages, 32

PWR, pressurized water
reactor, 32

Pyrolysis, 425

Pyruvic acid, 598

Q

Quantum efficiency, 677, 679
Quaternary alloys, 477

R

Radial compressor, 105
Radiation
losses, 279
losses in thermionic
generators, 236-239
losses, AMTEC, 273-274
of heat, 236-239
system, SPS, 695-696
Radio noise, 279
Radioactive decay, 27
Radioactive emissions, coal
plants, 25
Radioisotope Thermal
Generator, RTG, 27,
116, 176
Radionuclides in
thermoelectrics, 176
Radon, 532
Ragone plot, 376-379
Rance River, 810
Rankine cycle, 103, 104, 105
Rankine engine, 103
Rankine—Froude theorem,
742, 743-745
Rated time of discharge, 375
Rayleigh distribution, wind,
732-734
Rayleigh function,
cumulative, 733
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Reaction
anode, 289
cathode, 289
constant, 359
order, 359
overall, 291
rates, 358-360, 610
Reactions, fuel cell, 297-300
acid electrolyte, 297, 299
alkaline electrolyte, 297,
299
ceramic electrolyte, 298,
299
methanol, 298
molten carbonate
electrolyte, 298, 299
Reactor, nuclear, 103
Real vacuum diodes,
241-242
Receiving array, SPS, 696
Rechargeable batteries, 288
Rectification (alcohol), 596,
597
Rectifier, full-wave, 281
Rectifier, half-wave, 281
Recuperators, 533
RED, reverse
electrodialysis, 816
Redox reaction, 288
Reducing agent, 292
Reductant, 292
Reduction, 288
oxidation, 288
potential, 292
Reference electrode, 365
Reference plane, airfoils, 748
Reference temperature and
pressure (RTP), 330,
739
Reformate, 295
Refrigerators,
thermoelectric,
180-188
Refuelable cells, 288
Refuelable devices, 288
Refueling rate, 469
Regeneration, heat, 117, 121
Regenerator, Stirling, 120,
g2
Reliability in
thermoelectrics, 175
Reserve growth, fuel, 18
Reserves
fissionables, 18
fossil fuels, 18
proved, 18
undiscovered, 18
Residential energy use, 20,
24
Retarded flow, 816
Retarding interelectrode
potential, 225

Reverse saturation current,
658-659, 662, 665,
671
Reversibility, 82-84
Reversible
adiabatic process, 70
electrolyzer, 334
fuel cells, efficiency,
335-336
voltage (fuel cell), 332
Reynolds number, 751-754
Ribbed SOFC, 312-313
Ribulose (RuDP), 614
Richardson’s equation, 222
Right ascension, 551
Ringbom Stirling, 117
Robert brothers, 419
Room temperature fuel
processor, 433
Rose Street Labs, 643
Rotor loading, 737, 757
RTG, Radioisotope Thermal
Generator, 27, 116,
176
RTP, 330-331, 739
Rubbing friction, 110
Ruclz(PPh)g, 434
R-values, 553

S

Sabatier and Sedersens, 425

Saccharomyces cerevisae,
596, 597, 599

SAFC, solid acid fuel cells,
324-325

Safety, hydrogen, 418

Saha—-Langmuir equation,
248

Saint Malo, 810

Salination energy, 816-820

Saltpeter, 540

Samarium-doped ceria,
SDC, 294, 295, 313,
314

Saponification, 581

Saturated, 571, 574

Saturated region, 480

Saturated thermionic diode,
225

Savonius wind turbine, 729

Scale factor, Weibull, 734

Scaling fuel cells, 352

Schaller, R. D., 639

Schiaparelli, G., 806

Schmidt, L. D., 592

SDC, samarium-doped ceria,
294, 295, 313, 314

Seadog, 804

Sea flow, 811

Second law of
thermodynamics, 80

Secondary alcohol, 572
Secondary batteries, 288,
383-393
Secondary emission, 224
Seebeck
coefficient, 157
coefficient of metals, 171
coefficient of
semiconductors, 171
coefficient, mean, 157, 199
effect, 189-193
effect boost,
phonon/carrier drag,
175
voltage, 191
Semiconductors, multiband,
642644
Sensitizing dyes, 678
Series hybrid vehicles, 115
Setup angle, Gyromill, 762,
763
Setup angle, wind turbine
blade, 758, 763, 767
Sewage treatment, 607-608
Shape factor, Weibull, 734
SHE, standard hydrogen
electrode, 291, 365
Sheet resistance, 680
Shift reaction, 296, 424
Shirakawa, 681
Shockley and Queiser (SQ),
637, 638
Shoreline wave converters,
806-808
SI, Systeme International, 1
Side-reactions in fuel cells,
358
Sidereal time, 546
Siemens Westinghouse fuel
cells, 310
Sigma-bonds, 584, 589,
682-683
Silicon in Lithium-ion
batteries, 392
Silicon nanowire
thermoelectrics, 174
Silver-silver chloride
electrode, 365
Simple alcohol, 572
Single chamber fuel cells,
312-313
Single streamtube, 769
Size of wind turbines,
optimal, 725-726
Skin-friction drag, 755
Skutterudite, 173
Slope parameter, 484
Smith—Putnam, 723
Sodium as coolant in
reactors, 33
Sodium column, pressure
drop, 267



Sodium ions, mean free
path, 269
Sodium, vapor pressure,
255-267
SOFC, solid oxide fuel cells,
294, 305-314
Solar
architecture, 531-534
azimuth, 526, 527
collectors, 531-535
collectors, evacuated
tubes, 535
collectors, flat, 534
collectors, holographic,
536
concentrators, 535-538
concentrators,
nonimaging, 537
constant, 521, 524
constant, surface, 524
day, 546
declination, 526
energy conversion, SPS,
693-694
energy flux, 521
heat engine, 538-540
hour angle, 525
hour, mean, 542
One, 539
photolysis, 453-456
ponds, 148-149, 541
power density, 521
power density table, 522
power satellite (SPS),
690-697
radiation, 5
spectral power density,
521
spectral power density
spectrum, 523
spectrum, 453
tower, 540
Two, 539
Solid
acid fuel cells, SAFC,
324-325
-polymer electrolyte fuel
cells, 314-316
-polymer electrolyzer
(SPE), 436, 439, 442
-polymer fuel cells, 294,
314-322
Solidity, 762, 766
(SPFC), 314-322
Solvent extraction,
syncrude, 426
s-orbitals, 587
Sorption, 478
Sorption hysteresis, 480, 484
SOS, state of charge, 376
Sources of energy, 20
sp hybrids, 589
spg. 682

sp> hybrids, 588

sp>, 682
sp> hybrids, 588
Space
charge-limited current,
225
charge neutralization,
231, 248-249
construction, SPS, 697
plane, 471

transportation, SPS, 697
Specific heat at constant
pressure, 65
Specific heat at constant
volume, 63
Specific heat ratio,
“gamma”, 66
Specific heats at constant
pressure
Hs, Oz, H20, 341-342
rated capacity, wind
turbine, 737
resistance, fuel cell,
352-353
resistivity, AMTEC, 272
Spectral
distribution of heat
radiation, 649
heat emissivity, 236
power density spectrum,
solar, 523
power density, solar, 521
Spectrum efficiency, ideal,
650
Spermaceti, 581
SPFC, solid-polymer fuel
cells, 294, 314-322
SPS
attitude and orbital
control, 693—-697
beam from space, 692-693
microwave generation,
694-695
radiation system, 695-696
receiving array, 696
solar energy conversion,
693-694
solar power satellite,
690-697
space construction, 697
space transportation, 697
SQ, Shockley and Queiser,
637, 642
SRG, Stirling radioisotope
generator, 177
Stagnation point, 473
Stagnation temperature,
472-473
Stall, airfoil, 751
Standard
cell potential, 293
enthalpy of formation, 330

Index 841

hydrogen electrode, 291,
365
hydrogen electrode, SHE,
291
time, 543
Standard Temperature and
Pressure (STP), 331n
Starch, 582
of electrolyte, 295
of electrolyte, fuel cells,
295
Stationary power plants,
fuel cell, 326-327
Stationary surface,
insolation, 527, 530
Statistic, how to plot, 86-87
Steam reforming, 295,
422-423
Stefan—Boltzmann constant,
236
Stefan—Boltzmann law, 236,
633
Steric factor, 362
Stirling
engine, 104, 116-125
engine, alpha, 117-120
engine, free-piston,
123-125
engine, implementation,
122-123
engines, kinematic,
117-123
Radioisotope Generator,
SRG, 177
Stoichiometic index, 479
Stoma, 609
Stomatal conductance, 609,
612, 615
Storm waves, 801
STP, Standard temperature
and pressure, 331n,
739n
Straight vegetable oil
(SVO), 577, 580
Stratified combustion, 109
Street—Perrott, F., 615
Sucrose, 583
Sugars, 582, 583
Sulfur tolerance, fuel cell,
320
Sun, temperature, 523
Sunndalso, 816
Suntracking surface,
insolation, 527
Supercapacitor, 379
Superionic conductor, 324
Superlattice, 174
Superprotonic conductor,
324
Supported catalyst, 321
Surface reflectance
photocells, 650
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Surface solar constant, 524
Swanson, R., 646
Swept area, 731
Symbology, in
thermodynamics, 329
Symbology, thermionic
diodes, 245
Syncrude, 425-426
Syncrude, solvent
extraction, 425-426
Syngas, 295

B

232y production, 32
Tert alcohol, 572
Tafel equation, 355
TAGS,
Tellurium—antimony—
gesmanium-—
silver, 172
Takahashi, Akito, 43
Takeover time interval, 11,
12
Tank electrolyzer, 435
Tapchan, 806-807
Tapered channel converters,
806-807
Tapetum, 689
T-D reaction,
disadvantages, 35
Teledyne, 442
Temperature, 61
Temperature dependence
dependence, c, and v, 78
of emitters, preferred, 223
of operation, fuel cells,
294-295
of the sun, 523
of thermocouples, 184-189
profile, ocean, 139
swing adsorption, TSA,
426
Temperature swing
adsorption (TSA),
426
Ternary alloys, 477
Terpenes, 570
Tertiary alcohol, 572
Tetraethyl lead, 112, 113
Tetrol, 572
Theoretical efficiency,
photocells, 631-638
Thermal
conductivity, 166
conductivity (carrier),
169-170
conductivity (lattice),
169-170
conductivity in solids,
169-170

conductivity, diamond,
169

conductivity,
semiconductors,
169-170

decomposition of alcohols,

423
energy, 64
velocity of carriers, 167
Thermalization of exitons,
639
Thermionic devices,
advantages, 221
Thermionic efficiency
radiation losses only,
238-241
Thermionic emission,
222-224
Thermionic emitters,
properties, 223
Thermionic generators
losses, 236-241
radiation losses, 236—240
Thermionic ion emission,
247-248
Thermocouple, 155
alloys, commercial names,
159
calibration, 160
database, 160
directions and signs,
199-201
efficiency, 160-162
materials, characteristics,
159
maximum efficiency, 163
optimizing, 163
pairs, standardized, 159
Thermodynamic heat
power, fuel cell, 372
Thermodynamic of fuel
cells, 329-247
Thermodynamics
AMTEC, 274-277
first law, 64
of hydride systems,
490-492
Thermoelectric
generator, 160
generator design, 177-180
generators, applications,
175
heat pumping, maximum,
182
lowest temperature, 182
Thermoelectricity physics,
190-199
Thermolytic hydrogen,
443-451
Thermometers,
thermoelectric,
158-159
Thermophilic, 606

Thermophotovoltaic cell,
645-650

Thickness of semiconductor,
photocells, 650

Thomson coefficient, 194

Thomson effect, 158, 190,
194-195

Thorium, 32

Threshold energy, impact
ionization, 639

Tidal energy, 808-810

Tilt angle, 551

Time of discharge, rated,
375

Time offset, 525, 543, 556

Time zones, 542-543

Tip speed ratio, 747, 758

Titration of oil, 580

Toftestallen, 807

Tokyo Electric Power Co.,
303

Topocentric system, 525

Topping cycle, 177

Toshiba fuel cells, 303

Total emissivity, heat, 236

Total thermal conductivity,
169-170

Trail, B.C., 435

Trans, cis, 575, 576

Transesterification, 579, 580

Transfer coefficient, 368, 370

Transport losses, 369-371

Transport, electron, 224-231

Triene, 571

Triethylamine, NEtg, 434

Triglycerides, 576

Trimethylpentane, 113

Triol, 572

Triple alpha reaction, 37

cold fusion, 42

Triple contact, 306, 349

Tritium production, 36

Tritium/deuterium reaction,
34

Tropical year, 546, 551

Troposkein, 730

True anomaly, 547

TSA, temperature swing
adsorption, 426

Tsunamis, 801

Tunneling, 246

Turbine farms, marine, 814

Turbines, 142-143

Turbines, ocean current,
811-815

Turnaround efficiency, 468,
475

Two-bucket wind turbine,
728

Type of fuel, fuel cells,
295-296



U

U.S. Army Research
Laboratory, DMFC
catalyst, 323

Ucluelet, 804

Ultimate effciency,
photocell, 637, 638

Underground storage,
hydrogen, 469, 470

Unignited mode, 256

Unipolar electrolyzer, 435,
436

Units, 1

Universal time, UT, 543

University of Washington,
superionic
conductors, 324

Unrestrained compression or
expansion, 84

Unsaturated, 571, 574

Unsaturated thermionic
diode, 225

Unsaturation in biodiesel,
579

Upper cutoff frequency, 279,
280

Uptake, carbon dioxide, 611,
612, 613, 614

Uranium enrichment, 31

Uranium fission, 30

Uranium isotopes, 30

Users of energy, 21

UTC fuel cells, 303

Utility

(of energy), 2-4
-scale photovoltaic plants,
629-630
-scale photovoltaic
systems, 628
-tie electric systems, 626
Utilization factor, 21
Utilization of energy, 20—24

Vv

V-I characteristic
AMTEC, 269-272
semiconductor diode,
658-660, 663
V-J characteristics
forward-biased thermionic
diodes, 229-230
vacuum thermionic
generator, 233
vapor thermionic
generator, 249-255
vacuum-state devices, 220
Vapor
diodes (thermionic),
242-246
pressure, cesium, 243
pressure, sodium, 259, 260
pressure, water, 817

Variable-density wind
tunnel, 754
Variable-speed wind
machines, 738
Vascular aquatic plants,
608, 616
Vehicle Research Institute,
650
Velocity
induced, 763
ocean waves, 800
space, 88
Verhulst equation, 10
Verhulst, P. F., 10
Vertical axis turbine
analysis, 762-776
Vinasse, 596
Virtual emitter, thermionic,
229
Viscosity, 577
coeffcient, 752
dynamic, 577
kinematic, 577
Viscous forces, 752
Visible region of the solar
spectrum, 521
Vitruvius, 6
Voith Siemens, 808
Volatile solids, 605
Volta, A., 380
Voltage dependence on
temperature, 345-347
Voltaic cells, 287, 288
Volta’s cell, 381
Volumetric concentration,
468, 482
Volumetric energy density,
325, 377
power density, 377
storage capacity, 474
von Siemens, W., 374
Vortex-type wind machines,
731

w

Wake rotation, 746747
Walukiewicz, W., 641, 642
Waste vegetable oil (WVO),
580, 581
Water
dissociation, 443-451
hyacinth, 608, 616
management, SPFC, 320
molecule, 590
vapor pressure, 817
Wave
Dragon, 805-806
energy (ocean), 799
energy converters,
802-808
energy converters,
offshore, 802-806
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energy converters,
shoreline, 806-808
length, ocean wave, 799,
800
operated pump, 803
Wavegen system, 808
Waves, ocean, height, 801
Waves, ocean, velocity, 800
Waxes, 581
Weibull distribution,
734-735
Wells turbine, 808
Western Washington
University, 650
Whale oil, 581
Whirlpools, 815
White (radio) noise, 279
Wiedemann-Franz—Lorenz
law, 166-169
Wien'’s displacement law,
634
Wijs method, 579
Wind
duration, 799
energy, availability,
735-736
farms, 724
fetch, 799
machine configurations,
727-731
machine Magnus effect,
730
machines, vortex, 731
power classes, 736
power density, 738
power, available, 738
pressure, 740
tunnel, variable density,
754
turbine
analysis (propeller),
756-762
available power,
741-745
characteristics, 736-738
configurations, 727-731
Darrieus, 730
efficiency, 731, 745-748
egg beater, 730
Persian, 727
Savonius, 729
two-bucket, 728
turbines, drag-type,
T27-729
turbines, lift type,
729-730
turbines, optimal size,
725-726
velocity, mean cubic, 731
Wing tip losses, 748
Wolverton, B. C., 608
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Wood, 570
composition, 570
gasifiers, 594
Wood’s metal, 33
Work
function, 220
function, bare, 244
in adiabatic expansion, 73
in an isothermal process,
74
Working electrode, 365
Working fluids, heat
engines, 103

X
Xylose, 583

Y

Yazdani, S. S., 580

Yount, J. L., 608

YSZ, yttria stabilized
zirconia, 306

Yttria stabilized zirconia,
YSZ, 306

Yu, K. M., 642

Z

Z, figure of merit, 162

Zenith angle, 525

ZEV, zero emission vehicle,
115

Zinc, 383

Zinc regeneration/refueling
system, 326

Zinc—air cells, 288, 325-326

Zincate ion, 325

Ziock, H.-J., 26

ZT product, 171-174



