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• Numerics •
20-hour rating, 62

30/500 rule, 124, 220, 343

100 percent fall protection, 281

• A •
A (swept area), 71–73, 200, 257, 321, 343

abbreviations, 346–347

absorbed glass mat (AGM), 244

Abundant Renewable Energy, 332

AC (alternating current), 11, 59, 337

acronyms, 346–347

adjustable lanyards, 279

AEO (annual energy output), 337, 346

aesthetics, 28–29

Ah (amp-hour)

as a battery measure, 62

defi ned, 11, 61, 337

formula for, 61

measuring, 62

overview, 61

air density (D)

defi ned, 337

in wind energy formula, 70–71

airfoil, 35–36, 337

alternating current (AC), 11, 59, 337

alternator

defi ned, 337

permanent-magnet, 211

wound-fi eld, 212

American Council for an Energy-Effi cient 

Economy, 103, 113

ammeter, 60, 337

ampacity, 249, 337

amperage. See also current

alternating current (AC), 59

defi ned, 11, 337

direct current (DC), 58–59

fl ow of charges, 57–58

measuring, 59–60

overview, 56–57

power formula, 60–61

amp-hour (Ah)

as a battery measure, 62

defi ned, 11, 61, 337

formula for, 61

measuring, 62

overview, 61

analyzing

costs, 154–164

incentives, 154–164

wind speed, 125–135

anchors (tower), 37–38

anemometer, 126–127, 307, 337

annual energy output (AEO), 337, 346

ascending devices, 281

assembling system components, 267–268

assessing

electrical components, 312–313

energy, 12

methods of, 88–98

overview, 85–88

attachments, 280–281

Audubon Society, 28

authorities, 323–324

availability of hydroelectricity, 169–171

average power, 79–80

average wind speed, 68–69, 337

AWS Truewind, 128

• B •
backfi lling holes, 292

backup

batteryless grid-tied system, 139–140

grid-tied system with battery backup, 142

off-grid system, 147

power system overview, 20–21

balance of systems. See BOS (balance of 

systems)

Barrie, Jeff (fi lm producer)

Kilowatts Ours: A Plan to Re-Energize 
America, 152

Bartmann, Dan (wind energy expert), 22, 331

Homebrew Wind Power, 331

base, 37–38, 337
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batteries

amp-hour ratings, 62

balance of systems (BOS), 302

defi ned, 10, 338

grid-tied system with battery backup, 142

hazards, 274–275

maintaining, 313

minimizing drawbacks of, 244–245

overcharging, 246

overview, 41, 242

purpose of, 242–243

types of, 243–244

undercharging, 246

battery bank, 262–265

battery watering systems, 314

battery-based inverters, 239–240, 302

battery-charging generator, 204

batteryless grid-tied system

benefi ts of, 138–139

components of, 43, 140–141

defi ned, 338

drawbacks of, 139–140

generator, 204

overview, 13, 137, 138

batteryless inverters, 240

Beaty, Bill (electrical expert), 57

beta tester, 25

Betz limit, 80, 338

biners, 280, 338

biomass, 20

bird problems, 28

blade

chatter, 208, 211

defi ned, 338

pitch control, 36, 338

turbine, 35–36

blower door, 107

book

conventions, 2

icons, 4–5

organization, 3–4

BOS (balance of systems)

components of, 16, 237

defi ned, 337

overview, 301–304

brake, 300

brake switch, 39, 300, 338

Brand wattmeter, 113

breakers

balance of systems (BOS), 303–304

defi ned, 250, 338

brushes, 35, 338

budget evaluation, 216, 235

building envelope, 106–107

building permits, 31

bureaucracy

batteryless grid-tied system, 140

grid-tied system with battery backup, 142

buying green power, 104

• C •
C (coulomb). See amperage

cable, 299

cable clamps, 295

calculating. See also measuring

swept area (A), 72–73

value of investment, 151–164

capacity, 26–27

capacity factor, 338

Cape & Island’s Self-Reliance, 194

carabiner, 280, 338

cell towers, sharing, 332–333

cellphones, 286

CFL (compact fl uorescent light), 110, 338

charge, 57, 338

charge controllers

balance of systems (BOS), 303

defi ned, 338

features of, 247–248

grid-tied system with battery backup, 

44–46

overview, 39, 245

purpose of, 246

series compared with diversion, 246–247

set points, 250

charger, 42

chest D-ring, 278

choosing

generator size, 254–258

generators, 16, 214–217

inverters, 240–241

tower height, 17, 221, 258–262

towers, 233–236

circuit, 64, 338. See also parallel; series

circuit breaker, 250, 252
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city dwellers, 23

climbing

lines used for, 279

towers, 276–283

clips, locking, 280

closeable bags, 281

clothes washer, 112

coal, environmental impact of, 152

COE (cost of energy), 339

color temperatures, 110

communication with ground crew, 285–286

community wind, 203

compact fl uorescent light (CFL), 110, 338

components, system

assembling, 267–268

assessing electrical, 312–313

batteries, 41

batteryless grid-tied system, 139, 140–141

electronics, 39–41

fi nding suppliers of, 266–267

fuel-fi red generators, 42

grid-tied system with battery backup, 

143–144

off-grid system, 147–149

overview, 33–42, 265–266

tower, 37–38

transmission wires, 39

turbine, 34–37

utility interconnection equipment, 41–42

concrete, pouring, 291–292

conduit, 39, 300

conduit fi ll, 39

confi guration (generator)

battery-charging, 204

batteryless grid-tied, 204

direct drive, 204–206

downwind, 209–211

gear driven, 204–206

homebuilt, 208

horizontal axis, 206–207

induction, 212–213

overview, 203–204

permanent-magnet alternator, 211

three blades, 207–209

two blades, 207–209

upwind, 209–211

vertical axis, 206–207

wound-fi eld alternator, 212

confi guration (system)

batteryless grid-tied system, 43

grid-tied system with battery backup, 

43–45

off-grid system, 45–46

overview, 42–43, 149–150

conservation, 255–256

considerations

hazards, 186–187

installation diffi culty, 186

maintenance requirements, 187

overview, 185

probability of technical problems, 187–188

consistency of hydroelectricity, 171–172

controllers, charge

balance of systems (BOS), 303

defi ned, 338

features of, 247–248

grid-tied system with battery backup, 

44–46

overview, 39, 245

purpose of, 246

series compared with diversions, 246–247

set points, 250

controls, 10

conversions

size, 345

speed, 345–346

cooling sources, 103, 105

cost

analyzing, 154–164

anemometer analysis, 126–127

battery, 142

comparing solar- and wind-electric, 

168–169

considerations, 326

current system, 100–101

of electricity, 159–160

fi xed guyed towers, 228

freestanding towers, 231

installation, 155–156, 190, 193

maintenance, 156–157

off-grid system, 145, 146

system, 216

tilt-up tower, 226

tower, 223

cost of energy (COE), 339
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cost per kilowatt-hours, 160–162

coulomb (C). See amperage

cranes, 283–284, 296

creativity, 326

critical loads, 41

cube factor, 73–75

cube law, 339

current. See also amperage

alternating (AC), 11, 59, 337

defi ned, 58, 339

direct (DC), 11, 58–59, 339

cut-in, 339

cut-out, 339

cycle, 66

• D •
D (air density)

defi ned, 337

in wind energy formula, 70–71

Danish Wind Energy Association 

(DWEA), 260

Dans, the (Dan Bartmann and Dan Fink), 

22, 331 

Database of State Incentives for Renewables 

& Effi ciency (DSIRE), 32, 157

data-logging, 248

DC (direct current), 11, 58–59, 339

dead end of cable clamps, 295

decision tree, 236

decreasing

energy use in transportation, 179–180

load, 318

deep-cycle batteries, 243

DeGunther, Rik

Energy Effi cient Homes For Dummies, 99

Solar Power Your Home For Dummies, 
105, 166

demand heater, 109

depth of discharge (DOD), 313, 339. 

See also state of charge (SOC)

design dangers, 27–28

designing wind-energy system, 14–17

digital multimeter (DMM), 274, 339

direct current (DC), 11, 58–59, 339

direct drive, 339

direct drive generator, 204–206

direct subsidies, 157–158

disconnects

defi ned, 10, 339

overview, 40–41, 248, 250–252

dishwasher, 112

distribution panel, 252

diversion charge controllers, 39, 246–247

DMM (digital multimeter), 274, 339

do-it-yourself installation

compared with professional, 188–191

fi nding help, 194–195

overview, 194

training, 194–195

warnings, 196

DOD (depth of discharge), 313, 339. 

See also SOC (state of charge)

down-valley winds, 119–120

downwind, 339

downwind turbines, 36, 209–211

drift pins, 294

D-rings, 278, 339

DSIRE (Database of State Incentives for 

Renewables & Effi ciency), 32, 157

ducts, heating and cooling, 106

dump load

defi ned, 339

grid-tied system with battery backup, 

44–45, 143

off-grid system, 45–46

relationship with diversion charge 

controllers, 39, 246

DWEA (Danish Wind Energy 

Association), 260

dynamic brake, 300

• E •
effi ciency

batteryless grid-tied system, 138

calculating results, 114–116

defi ned, 256, 339

electrical. See electrical effi ciency

energy, 12

goal, 102

grid-tied system with battery backup, 143

increasing, 100–102

off-grid system, 147

phantom loads, 113–114

thermal, 102–107
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electrical effi ciency

clothes washer, 112

dishwasher, 112

electronics, 111–112

lighting, 109–111

microwave, 112

overview, 107–108

refrigeration, 108–109

water, hot, 109

electrical hazards, 273–276

electrical installation

brake, 300

conduit, 300

grounding, 300–301

transmission wire, 299

electrical permits, 31–32

electrical sounds, 308–309

electricity. See also solar electricity

amperage, 11, 56–61, 337

amp-hour (Ah), 11, 61–62, 337

analogies of terms, 63–64

assessing components, 312–313

circuits, 64–65, 338

cost of, 159–160

fundamentals of, 10–11

hertz (Hz), 11, 65–66, 340

parallel, 64–65

power factor, 66

series, 64–65

volt (V), 52–56

watt (W), 47–50, 60–61, 76–77, 344

watt-hour (Wh), 11, 50–52, 70, 344

electrolyte, 243

electromagnets, 212

electronic braking, 36

electronics

charge controller, 39

disconnects, 40–41

inverter, 40

overcurrent protection, 40–41

overview, 111–112

embodied energy, 20, 180

emotional perks of off-grid system, 146

energy

assessment, 12

conservation, 255–256

defi ned, 70, 339

effi ciency, 12

embodied, 20, 180

goals, 86–87

monitoring, 307–308

options, 13–14

overview, 11–12

quantifying needs for, 87–88

storing with batteries, 242–243

users, 12

zero, 140

energy consciousness for off-grid 

system, 146

energy curves, 77–79, 339

energy effi ciency. See effi ciency

Energy Effi cient Economy, 92

Energy Effi cient Homes For Dummies 

(DeGunther), 99

energy load, 15

energy payback of solar-electric (PV) 

modules, 153

Energy Star, 92, 113

energy use

batteryless grid-tied systems, 138

overestimating, 324

underestimating, 324

envelope (building), 106–107

environmental impact

batteryless grid-tied system, 139

measuring, 152–153

of renewables, 20

environmental motivation, 20

equalizing charge, 314

equipment

quality of, 321–322

warranties, 189

“Estimating Wind Energy” 

(Piggott), 79–80

evacuated tube, 177

evaluating

budgets, 216, 235

insulation, 106

site, 214–215, 234–235

wind resource, 214–215

yourself, 215–216, 235

examples, real world, 327–333

excavating, 290–291

experience of installation professionals, 192

experts, hiring, 14–15
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• F •
fall zone, 285

fall-arrest system, 340

farmers, 23

fi nancing wind-electric systems, 157

fi nding

installation professional, 191–193

phantom loads, 113–114

suppliers, 266–267

Fink, Dan (wind energy expert), 22, 331

Homebrew Wind Power, 331

fi xed guyed tower

advantages of, 228

assembly, 293

cost of, 228

defi ned, 340

disadvantages of, 228

layout, 289–290

overview, 16, 223, 226–227

site evaluation, 234

siting, 289–290

types of, 227

fi xed lanyards, 279

fl agging, 133, 340. 

See also Griggs-Putnam Index

fl at-plate, 177

fl exible lines, 279

fl ooded batteries, 243

fl ow (hydroelectricity), 170

footprint

defi ned, 15, 222

freestanding towers, 230

tilt-up towers, 225

formulas

amp-hours (Ah), 61

power, 60–61

truth, 79–80

wind energy, 69–75

freestanding tower

advantages of, 230

assembly, 294

cost of, 231

defi ned, 340

disadvantages of, 231

layout, 290

overview, 223, 229

site evaluation, 234

siting, 290

types of, 229–230

frequency, 340. See also hertz (Hz)

frost depth, 226

frost line, 37

fuel-fi red generators, 42

fulfi lling personal motivations, 154

functions of inverters, 238

furling, 27, 340

• G •
gas, environmental impact of, 152

gear driven, 340

gear driven generator, 204–206

generator installation

in the air, 298–299

on the ground, 297–298

overview, 296–297

generators. See also turbines

as backup for off-grid system, 147

confi guration of, 203–213

customer support, 325

defi ned, 10, 344

determining size of, 16, 254–258

fuel-fi red, 42

inspecting, 312

overview, 15, 35, 199

selecting, 214–217

sizes of, 16, 199–203, 254–258

geothermal pumps, 105

gin pole, 224, 228, 296, 340

Gipe, Paul 

Wind Power: Renewable Energy for Home, 
Farm, and Business, 117–118

goal review, 151–154

governing, 27, 340

governing mechanism (turbine), 36

gravity, as safety hazard, 272

Gray, Tom (AWEA), 28

green energy, non-wind options

green power investments, 178–179

hydroelectricity, 169–173

overview, 20

simplifying home/life, 180–182

solar electricity, 166–169

solar thermal applications, 173–178

transportation, 179–180

34 496374-bindex.indd   35434 496374-bindex.indd   354 8/26/09   8:07:49 PM8/26/09   8:07:49 PM



355355 Index

green power, purchasing, 14, 104, 178–179

grid

choices, 13, 17

defi ned, 340

interface, 10

grid-tied system with battery backup. 

See on-grid system with battery 

backup

Griggs-Putnam Index, 133–134, 340. 

See also fl agging

ground crew, 283

ground fault, 251

ground wires, 301

grounding

defi ned, 10, 340

overview, 248, 251–252

tower, 300–301

groundwork

backfi lling holes, 292

excavation, 290–291

layout, 289–290

overview, 288

pouring concrete, 291–292

reinforcing rod and anchors, 291

siting, 289–290

guy anchor

defi ned, 340

tower, 223

guy grips, 295

guy strand, 38, 295

guy wire

defi ned, 340

hooking up, 294–296

overview, 38

tower, 223

• H •
hand signals, 286

harness, 278, 340

HAWT (horizontal-axis wind turbine), 

206–207, 341

hazard potentials, 186–187

head (hydroelectricity), 171

heat capacity, 118

heat recovery ventilator (HRV), 107

heating

cost of, 91

patterns due to uneven, 118–120

sources, 103–105

height. See tower height

hertz (Hz), 11, 65–66, 340. 

See also frequency

Highland Energy, 332–333

hip D-rings, 278

hiring experts, 14–15, 191–193

holes, backfi lling, 292

Home Energy Diet, The (Scheckel), 99

home heating

overview, 173

passive solar design, 174–175

solar hot air systems, 175–176

solar hot water for space heating, 176

Home Power (magazine), 79–80, 166, 195, 

257, 266

Homebrew Wind Power 
(Fink & Bartmann), 331

homebuilt towers, 233

homebuilt wind generators, 208

home-scale turbines, 202

horizontal-axis wind turbine (HAWT), 

206–207, 341

“How to Buy a Wind Generator” 

(Sagrillo & Woofenden), 257

HRV (heat recovery ventilator), 107

hub, 35, 341

hub height, 125, 257, 341

hydroelectricity

availability of, 169–171

consistency of, 171–172

drawbacks of, 172–173

environmental impact of, 152

overview, 14, 169

rooftop, 172

Hz (hertz), 11, 65–66, 340. 

See also frequency

• I •
identifying potential sites for turbines, 

121–125

impulse, 58
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incentives

analyzing, 154–164

defi ned, 341

overview, 32

increasing effi ciency, 100–102

independence of off-grid system, 145

induction generator, 212, 341

ineffi ciency. See effi ciency

input voltage, 240

installation

accepting help with, 196–198

balance of systems (BOS), 301–304

costs of, 155–156

dangers of, 27–28

diffi culty of, 186

do-it-yourself, 188–191, 194–196

electrical considerations, 299–301

groundwork, 288–292

hiring professionals, 191–193

overview, 17–18

professional, 188–191

professional review of, 198

quality of, 322

teamwork, 197–198

tower, 292–296

warranties, 189

wind generator, 296–299

instantaneous wind speed, 68, 341

insulation, evaluating, 106

interpreting voltage, 53–55

inverters

balance of systems (BOS), 302

defi ned, 341

functions of, 238

grid-tied system with battery backup, 

44–45

historically, 241

off-grid system, 45–46

overview, 40, 238–239

parameters of, 240–241

types of, 239–240

investment

calculating value of, 151–164

in green power, 178–179

ions, 57

• J •
joule per second. See watt (W)

• K •
K (ohm), 11, 56, 341

kellums grips, 299

Kill A Watt wattmeter, 113

kilowatt (kW), 341 

Kilowatt Ours: A Plan to Re-Energize 
America (Barrie), 152

kilowatt-hour (kWh), 341. 

See also watt-hour (Wh)

Klemen, Mike (turbine expert), 80

knots, 280

knowledge (personal), 190–191

kW (kilowatt), 341

kWh (kilowatt-hour), 341. 

See also watt-hour

• L •
land, shape of, 120–121

lanyards

adjustable, 279

defi ned, 341

fi xed, 279

tool, 280

large swept area, 199

lattice tower, 223, 227, 229–230

laying reinforcing rod and anchors, 291

layout (site), 289–290

LED (light-emitting diode), 110–111, 341

legal issues, 30–32

lifting tower, 296

lightbulbs

compact fl uorescent light (CFL), 110, 338

energy effi cient, 110–111

light-emitting diode (LED), 110–111, 341

lighting, 109–111

line extension cost (off-grid system), 145

lines (safety), 278–280

live end (cable clamps), 295

live hazards, 276

load

defi ned, 15, 50, 211, 255, 341

importance of knowing, 317–318

shrinking, 318

load analysis, 255

new home, 98

off-grid home, 96–97

on-grid home, 91–96
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locating

installation professional, 191–193

phantom loads, 113–114

suppliers, 266–267

locking clips, 280

longevity of solar-electricity, 166–168

long-term costs of renewable energy 

systems, 20

Lovins, Amory (scientist), 99

LVD (low voltage disconnect), 248

• M •
magnets, 211–212

maintenance

batteries, 313–314

cost of, 156–157

electrical components, 312–313

fi xed guyed towers, 228

freestanding towers, 231

generators, 312

off-grid systems, 146–147

overview, 311

real world example, 328–329

requirements, 187

systems, 18, 322, 326

towers, 311

mature height, 234

maximum power point tracking (MPPT), 

138, 248, 341

measuring. See also calculating

amperage, 59–60

amp-hours (Ah), 62

environmental impacts, 152–153

voltage, 53–55

wattage (W), 49–50

watt-hour (Wh), 52

mechanical hazards, 273

mechanical sounds, 308–309

metering

balance of systems (BOS), 303

defi ned, 10

net, 159

overview, 248

meters (utility), 252

meters per second (m/s), 68

micro turbines, 200

microclimate, 120

microwave, 112

Midwest Renewable Energy Association, 194

minimizing drawbacks of batteries, 244–245

modifi ed sine wave inverters, 241

modifi ed square wave inverters, 241

monetary cost (off-grid system), 146

money saving, 21, 153

monitoring

electrical sounds, 308–309

energy, 307–308

mechanical sounds, 308–309

off-grid systems, 146–147

overview, 18, 305–306

power, 307

tracking historical data, 309–310

wind, 306–307

monopole towers, 38, 230

monthly zeroing, 255

motivations

fulfi lling personal, 154

for using wind energy, 19–23

MPPT (maximum power point tracking), 

138, 248, 341

m/s (meters per second), 68

• N •
NABCEP (North American Board of 

Certifi ed Energy Practitioners), 266

negawatts, 99

neighbors, 29–30, 323–324

net metering, 159, 341

new homes, assessing energy usage, 98

noise, 27

nominal voltage, 55

North American Board of Certifi ed Energy 

Practitioners (NABCEP), 266

nose cone, 35, 341

NREL’s solar resource maps, 168

nuclear power, environmental impact of, 152

• O •
objections to wind-energy systems, 26–27

obstruction, 258

“off-grid hippies,” 23

off-grid system

assessing energy usage, 96–97

benefi ts, 145–146

components of, 45–46, 147–149
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off-grid system (continued)

defi ned, 13, 341

drawbacks of, 146–147

overview, 137, 144

sizing batteries for, 262–264

offshore winds, 118–119

ohm (K), 11, 56, 341

Ohm’s Law, 56, 341

oil, environmental impact of, 152

on-grid system with battery backup

assessing energy usage, 89–96

benefi ts of, 141–142

components of, 43–45, 143–144

defi ned, 340

drawbacks of, 142

overview, 13, 137, 141

real world example, 328

sizing batteries for, 264–265

100 percent fall protection, 281

onshore winds, 118–119

operation warranties, 189

opportunity loads, 147

output voltage, 240

overcharging batteries, 246

overcurrent protection, 10, 40–41, 

248, 251, 342

overestimating

energy use, 324

wind resource, 324

owner evaluation, 215–216

• P •
parallel. See also circuit

connections, 65

defi ned, 342

parameters of inverters, 240–241

partnering with suppliers, 197

passive solar design, 174–175

payback, 159, 342

peak power, 342

peak watts, 76–77

peak wind speed, 69, 342

percentage of total system cost, 158

perimeter foundation, 288

permanent magnet alternator (PMA), 

211, 342

permits

building, 31

electrical, 31–32

personal knowledge, 190–191

phantom loads

defi ned, 101, 111, 342

fi nding, 113–114

overview, 113

removing, 114

photovoltaic (PV) arrays, 169

photovoltaic (PV) modules, 342. 

See also solar electricity

Piggott, Hugh (wind energy expert), 22, 

79–80, 208, 330–331

“Estimating Wind Energy,” 79

PMA (permament magnet alternator), 

211, 342

polarity, 55

potential (wind-energy)

analyzing wind speed, 125–135

defi ned, 70

local effects, 117–121

turbine sites, 121–125

pouring concrete, 291–292

power. See also watt (W)

conditioning equipment, 342

consistency of, 26–27

defi ned, 70, 342

factor, 61, 66, 342

formula, 60–61, 70, 342

monitoring, 307

ratings, 76–77

power curve, 76–77, 342

power output, relationship with tower 

height, 220–221
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purchasing green power, 117
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PV (photovoltaic) modules, 342. 

See also solar electricity

PWM (pulse with modulation), 247–248

• Q •
quantifying energy needs, 87–88

• R •
radiant fl oor, 105

radios, 286
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ranch-scale turbines, 36, 202–203

rare earth, 211

rated power, 76–77, 342

rated wind speed, 342

RE (renewable energy), 20, 343

reactance, 66

rebar

defi ned, 38

laying, 291

rectifi er, 300, 307, 342
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load, 318
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reliability
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off-grid system, 145

solar electricity, 166–168

removing phantom loads, 114

renewable energy (RE), 20, 343

renewable energy contractors. 

See installation, professional

replacing batteries, 313–314

requirements (system), 24–26

rescue lines, 279

resistance, 56, 343

resources

assessment of, 232

defi ned, 343

estimating, 329

return on energy effi ciency, 163

revenue meter, 42

reviewing goals, 151–154

roof mounting tower, 232–233

rooftop hydroelectricity, 172

rotor

defi ned, 35, 343

furling, 36
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size of, 324–325

runner, 169

• S •
saddle, 295

safety

birds, 28

climbing towers, 276–283

communicating with crew, 286

cranes, 283–284

design, 27–28

electrical, 273–276

freestanding tower, 230

gravity, 272

ground crew, 283, 286

installation, 27–28

live hazards, 276

mechanical, 273
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tilt-up towers, 284–285

weather, 272–273
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sailboat turbine, 127, 200–202

saving money, 21, 153

Scheckel, Paul 

The Home Energy Diet, 99

sealed batteries, 244

seat D-rings, 278

selecting

generator size, 254–258

generators, 16, 214–217

inverters, 240–241

tower height, 17, 221–222

towers, 233–236

wind generator size, 16

self-reliance, increasing, 22–23

series, 64–65, 343. See also circuit

series charge controllers, 246–247
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service, 189–190

set points

charge controllers, 250

defi ned, 246

setting energy goals, 86–87

sharing cell towers, 332–333

short lines, 280

shunt, 60, 303

simple return on investment, 162

simplicity

of home and life, 180–182

solar electricity, 166–168

sine wave, 343

single-throw, 300

site

evaluation of, 214–215, 234–235

importance of knowing your, 319

tower, 258–259

siting, 289–290

size

batteries for off-grid system, 262–264

batteries for on-grid system with battery 

backup, 264–265

battery bank, 262–265

batteryless grid-tied system, 138

conversions, 345

generators, 199–203, 254–258

grid-tied system with battery backup, 142, 

143–144, 264–265

off-grid system, 147, 147–149, 262–264

overview, 253–254

tower height, 258–262

skill requirements, 24–26

slip rings, 343

slip-joint conduit sections, 300

SOC (state of charge), 313, 343. 

See also DOD (depth of discharge)

solar contractors, 192. See installation, 
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168–169

drawbacks of PV arrays, 169

longevity, reliability, and simplicity, 

166–168

overview, 14, 166

Solar Energy International, 194

solar hot air systems, 175–176

solar hot water for space heating, 176

Solar Power Your Home For Dummies 

(DeGunther), 105

solar thermal applications

home heating, 173–176

hot water systems, 177–178

overview, 14, 173

solar-electric (PV) modules, energy 

payback of, 153

soundboards, 232

space as a requirement, 24

speed conversions, 345–346

speed, wind

analyzing, 125–135

anemometer, 126–127

average, 68–69, 259

evaluating at tower height, 215

instantaneous, 68

observing, 132–135

overview, 307

peak, 69

terminology, 67–69

wind roses, 129–130

spuds, 294

start-up, 75, 343

state of charge (SOC), 313, 343. 

See also depth of discharge (DOD)

stator, 343

steel tower parts, 38

step-down, 248, 343

storing energy in batteries, 239, 242–243

strain relief, 299

stress level during professional 

installation, 190

style of installation professional, 193

subsidies, direct, 157–158

suburb dwellers, 23

suppliers, fi nding, 266–267

support, 24–26, 189–190

surplus energy, 141–142

sustainability, 20

swaged ends, 295

swept area (A), 71–73, 200, 257, 321, 343

system

confi gurations, 149–150
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cost of, 216

designing, 14–17
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fi nancing, 157

installing and using, 17–18

maintenance, 326

requirements, 24–26

system components

batteries, 242–245

charge controllers, 245–248, 250

disconnects, 248, 250–251

grounding, 248, 251–252

inverters, 237–241

overcurrent protection, 248, 251

overview, 10, 15–16, 33–42

wire, 248–249

• T •
tag line, 343

tail (turbine), 36

tail boom, 35, 343

tail vane, 35, 343

tax incentives, 158

teamwork (installation), 197–198

technology as a motivation, 154
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thermal effi ciency

building envelope, 106–107

evaluating insulation, 106

heating and cooling ducts, 106

heating and cooling sources, 103–105

overview, 102–103

thermal masses, 174

thimble, 295

30/500 rule, 124, 220, 343

three-bladed wind generator, 207–209

tilt-up tower

advantages of, 225

assembly, 293

costs of, 226

defi ned, 344

disadvantages of, 225–226

layout of, 289

lifting, 296

overview, 16, 222, 223, 224

safety, 284–285

site evaluation, 234

siting, 289

types of, 224–225

tool lanyards, 280

topography analysis, 121–125

torque wrench, 294

tower

adaptor, 37, 344

alternatives, 231–233

anchors, 37–38

base, 37–38, 223

defi ned, 10

evaluating proposed site, 214

guy wires, 38

homebuilt, 233

inspecting, 311

overview, 15–16, 44–46, 219

owner evaluation, 235

putting it together, 236

roof mounting, 232–233

selecting, 233–236

shadow, 210

site, 258–259

steel tower ports, 38

strikes, 210

terminology, 223

types of, 222–233

tower climbing

gathering equipment, 276–281

overview, 276

technique, 282–283

tower height

determining, 234–235, 258–262

overview, 17, 82, 215

relationship with power output, 219–222

tips, 320–321

troubleshooting, 325–326

tower installation

assembly, 293–294

guy wires, 294–296

lifting, 296

overview, 292–293

tracking historical data, 309–310

traction batteries, 243

training for do-it-yourself installation, 

194–195

transmission, 10, 344

transmission wires, 39, 44–46, 299

transportation

alternatives for, 14

reducing energy use in, 179–180

trendiness as a motivation, 154
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triple-pole switch, 300

troubleshooting batteries, 313–314

truth formulas, 79–80

tubular towers, 223, 227, 230

turbines. See also generators

blades, 35–36

generator, 35

governing mechanism, 36

home-scale, 202

identifying potential sites for, 121–125

life expectancy of, 81–82

micro, 200

mini test, 127–128

overview, 34–35, 44–46

performance changes with altitude, 71

quality of, 325

ranch-scale, 202–203

sailboat, 127, 200–202

size of, 73

tail, 36

tower adaptor, 37

utility scale, 203

yaw bearing, 36

turnkey system, 189

20-hour rating, 62

two-bladed wind generator, 207–209

• U •
undercharging batteries, 246

underestimating energy use, 324

upfront subsidy, 158

up-valley winds, 119–120

upwind, 344

upwind turbine, 209–211

used systems, 330

utility bills, 89–90

utility company, 32

utility grid. See batteryless grid-tied 

system; off-grid system; on-grid system 

with battery backup

utility interconnection equipment, 41–42, 

44–45, 344

utility meters, 252

utility scale turbines, 203

• V •
V3 (wind speed cubed), 73–75, 221

VAWT (vertical-axis wind turbine), 

206–207, 344

vegetation, relationship with wind speed, 

132–133

vertical-axis wind turbine (VAWT), 

206–207, 344

voltage (V)

battery, 314

defi ned, 11, 344

hazards, 275–276

input, 240

interpreting, 53–55

measuring, 53–55

output, 240

overview, 52, 53

power formula, 60–61

voltage clamp, 40, 252

voltmeter, 53, 54–55

• W •
warranties, 189, 267

Warwick Wind Trials, 232

water, hot, 109

watt (W)

defi ned, 11, 344

inverter, 240

measuring wattage, 49–50

overview, 47–49

peak, 76–77

power formula, 60–61

watt-hour (Wh)

defi ned, 11, 70, 344

formula for, 51–52

measuring, 52

meter, 127–128

overview, 50–51

wattmeter, 50, 51–52, 113

Watts Up? wattmeter, 113

weather

concerns with tilt-up towers, 225

local data, 130–132

as safety hazard, 272–273
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Dan Bartmann, 331

Dan Fink, 331
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Energy Star, 92, 113

Home Power magazine, 166, 257, 266
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Midwest Renewable Energy 

Association, 194

NABCEP (North American Board of 

Certifi ed Energy Practitioners), 266

NREL’s solar resource maps, 168

Solar Energy International, 194

wattmeters, 113

wind shear calculator, 128

Wh (watt-hour)

defi ned, 11, 70, 344

formula for, 51–52

measuring, 52

meter, 127–128

overview, 50–51

wind

community, 203

defi ned, 67

down-valley, 119–120

evaluation, 214–215

offshore, 118–119

onshore, 118–119

overestimating, 324

overview, 24

potential of, 256

resource, 319

up-valley, 119–120

watching, 306–307

wind energy

calculating potential for, 12–13

determining payback on, 13

formula, 69–75

motivations for using, 19–23

principles of, 11

reasons for using, 9–10

requirements for, 165

user lifestyles, 23

wind energy potential

analyzing wind speed, 125–135

defi ned, 70

local effects, 117–121

turbine sites, 121–125

wind energy system confi gurations

batteryless grid-tied system, 43

grid-tied system with battery backup, 

43–45

off-grid system, 45–46

overview, 42–43, 149–150

wind gauge, 307

wind generators. See also turbines

as backup for off-grid system, 147

confi guration of, 203–204

customer support, 325

defi ned, 10, 344

determining size of, 16, 254–258

fuel-fi red, 42

inspecting, 312

overview, 15, 35, 199

selecting, 214–217

sizes of, 16, 199–203, 254–258

wind maps, 128–129

Wind Power: Renewable Energy for Home, 
Farm, and Business (Gipe), 117–118

wind rose, 129–130, 344

wind shear

calculator, 128

defi ned, 258, 344

determining tower height using, 258–262

overview, 220–221

wind speed

analyzing, 125–135

anemometer, 126–127

average, 68–69, 259

evaluating at tower height, 215

instantaneous, 68

observing, 132–135

overview, 307
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wind speed (continued)

peak, 69

terminology, 67–69

wind roses, 129–130

wind speed cubed (V3), 73–75, 221

wind-energy contractors. 

See installation, professional

wire/wiring

overview, 248, 249, 304

transmission, 299

Woofenden, Ian

“How to Buy a Wind Generator,” 257

real world example, 333

wound-fi eld alternator, 344

wound-fi eld generator, 35

wound-fi eld magnet alternator, 212

• Y •
yaw, 344

yaw bearing

defi ned, 344

turbine, 36

yaw tube, 281

“yuppies,” 23

• Z •
zerks, 312

zero bill, 143

zero energy, 140

zoning requirements, 30
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