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A
air conditioning, 100
alternating (AC) current  (see inverters)
African Wind Power, 151, 273
AGM batteries, 183
American Energy Systems, 227, 273
appliances, notes on, 259

power consumption (list), 258
to avoid / to use, 107-108

AquaStar’s on-demand water heater, 238
average daily sun hours in June  126

B
backup generators (see generators)
basic components - RE system, 81, 256-257
batteries, 181-193

and charge controllers, 170
charging and discharging, 186-188
comparison of power at various 

temperatures, 191
connections, 191-193, 193
depth of discharge, 186
electrolyte, 187-188, 190
don’t forget the water, 189-190
efficiency & temperature, 190-191
equalization, 171, 188-189
how many?, 114-116
hydrometer for testing, 187-188, 188
maintenance tips, 190
meter to monitor, 83, 187
optimum temperature, 190-191
safety, 183, 190
series & parallel connections, 191-193
sizing worksheet, 266
testing, 187-189
types & models

12-volt RV, 182
flooded lead-acid (T-105s /

L-16s), 181, 183-185
HUP Solar One, 185, 185
sealed, maintenance free (AGM 

or gel-type), 182-184
venting, 191
volt meter for testing, 188
wiring batteries, 191-193, 193

battery backup for grid-tie systems, 88-90
battery box, 101-103, 190-191
battery cables, color code them, 193

beginning considerations, 97-109
Bergey Windpower, 140, 142, 147, 151,

154, 154, 273
Blue Sky Engineering, 171
Bogart Engineering, 83, 187, 273
bonding, 212

C
cables (see battery cables)
carbon dioxide released from coal, 86
changing with the weather, 252-253
charge controllers, 169-179, 217

bulk & float settings, 170
DC load control, 177-178, 178
diversion load control, 176-177, 177
charge & equalize batteries, 170-171
for wind, 171-172
level of sophistication, 169
MPPT, 172-176
other uses, 176-178
purpose, 169
sizing for the future, 178
unliking charge controllers, 179

checklist of equipment, 255
Chiras, Dan, 98
cistern, 3 reasons to install one, 242-245
clothes washer, front loading, 259
combiner box, for solar modules, 214
computer interface, with inverters, 205
Conergy solar pumps, 246
Concorde AGM batteries, 183, 183
cooking range, no glow bar, 259
cooling the house, 100
corn stoves, 236-237, 236
costs to consider (list), 255
cross ventilation, 100
Curt & Kelly’s excellent solution, 239-240

D
Dankoff (Conergy) pumps, 246, 273
daylighting, natural, 97
DC circuits, 218
DC disconnect, 217-218
DC load control, 177-178, 178
Decathlon 2005 winning home, 95-96
direct (DC) current  (see inverters)
direct grid-tie inverters, 206-207
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italic numbers represent illustrations, graphs, or photos
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disconnect, DC, 217-218
solar array, 218

diversion load control, 176-177, 177
micro-hydro, 162

E
electric refrigerators/freezers, 259
electrical formulas & helpful 

information, 268-269
electrical room, space needed, 101-103
electrical usage, ghost loads, 109
electrical usage, worksheet, 263
energy consumption of appliances, 

107-108, 258
energy conversion factors, 259
equalization of batteries, 171, 188-189
evacuated-tube solar collectors, 231, 231
evaluating your electrical demands, 107-108,

258, 263
excess power, selling to utility 

company, 87-93

F
flooring, for passive solar heating, 99
forced air heat, efficiency, 222-224
formulas

actual voltage drop, 268
calculating line loss, 268
micro-hydro, 165-167, 267
power formula, 269
rain water collection, 244
wind speed conversion, 144

Fronius inverters, 207, 273
fuel cells (hydrogen), 194-195, 195
fuses & breakers

solar array, 132-133, 214-215
charge controller & batteries, 217

G
generators, backup,  105-107

altitude effects, 105
electric start, 105
use with inverters, 202

geothermal heating & cooling, 223
ghost load (ghost current), 109, 202-203
Golden Grain corn stoves, 236, 273
grid-tie or off-grid?, 85-94
grid-tie inverters, 206-207
grid-tie systems, 87-93

a comparison, 93
with battery backup, 89-90, 90
without batteries, 89, 89

grid parallel systems, 91, 91
(see also grid-tied systems)

grounding a system, 211-212
bonding, 212
micro-hydro system, 216
solar array, 133, 214-215
wind turbine/tower, 215-216

ground-coupled heat pumps, 223
Grundfos well pumps, 247, 273

H
Harris Hydroelectric, 161, 161, 273
heating of house and water, 220-238

electric heat, 220-221
forced air heat, 222-224
hot water heating, 224-232

(see also radiant floor heat)
propane wall heaters, 221-222

homeowner profiles, 110, 138, 156, 180,
196, 208, 249 

hot water heat (see radiant floor heat and
solar collectors)

hot water, domestic use, 237-238
HUP Solar One batteries, 185, 185
HS-Tarm, 236, 273
hydrogen energy for homes, 194-195, 195
hydrometer, 187-188, 188

I
insolation maps, winter & summer, 264

June comparison, 126
intertie inverters, (see grid-tie inverters)
intertie systems (see grid-tie systems)
inverters, 197-207

comparison of sinewave and
modified sinewave, 200

grid-tie models, 206-207
how they work, 198-199
functions of, 201-205

battery charging, 202
computer interface, 205
generator & grid tie-ins, 202
high & low voltage shut off, 201
search functions, 202-203
stackable, 203-204

modified sine wave models, 200-201
power panels, 204
sine wave models, 198-200

J
Jack Rabbit micro-hydro turbine, 168, 168
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K
Kyocera Solar, 117, 173, 273

L
latitude, and angle of solar array, 125
learning to trust Mother Nature, 250-253
light bulbs, compact fluorescent, 108, 259
lightning arrestor, 216
lightning protection, 212-215

log homes vs. framed homes, 213
solar array, 214-215
well casings, 213
wind turbine/tower, 215-216

lightning rods, 212-213, 212

M
maintenance free batteries, 

with grid-tie systems, 89
masonry stoves, 234-235, 234
maximum power point tracking (MPPT),

172-176
meter, to monitor batteries, 83, 187
micro-hydro power, 157-168

5 variables (list), 164
basic components, 160-164, 163
batteries and inverter, 163-163
diversion load, 162
efficiency formula, 167
formulas & conversion 

factors, 165-167
Jack Rabbit turbine, 168
pelton-type runner, 161, 161
penstocks, 161
power calculations, 164-166
regulator (charge controller), 162
safety, 216
turbine-generator, 161-162, 161
sizing up the possibilities, 159-160

MK Batteries, 183, 273
modified sine wave inverters, 200-201
MPPT technology, 172-176
multimeter tester (volt meter), 219

N
natural daylighting, 97

with skylights, 100
net metering, 92-93

Doug’s system, 92, 92
new philosophy of freedom, 78-84
non-living spaces, 101-103

O
Ohm’s Law, 111-113
on-demand water heaters, 238
open floor plan/passive solar design, 99
orientation

of solar array, 103-104, 122, 124
of the house, 99

OutBack Power Systems, 96, 114, 133, 169,
197, 204-205, 204, 214, 214, 273 

overcurrent protection (see fuses & breakers)

P
passive solar design, 97-100

big eaves, 99-100
cooling, 100
mass to absorb solar heat, 99
natural daylighting, 97
orientation of the house, 99

passive solar heating, 97-100
pellet stoves, 236-237
penstocks, 161
Personal Power Companies (homeowner

profiles), 110, 138, 156, 180, 196,
208, 249

photovoltaic (see solar modules/solar array)
p-n junction of solar cells, 136-137
power formula, 269
power panels, 204
power point tracking (MPPT), 172-176
Pratt, Doug, 92, 188
propane wall heaters, 221-222
Proven Energy, 151, 153, 273
pumping water, 241-248
putting it together safely, 209-219
PV (see photovoltaic) 
PV Powered inverters, 207, 273

R
radiant floor heat, 225-229

flooring options, 226-227
installing, 227-229, 227, 228
special considerations, 226-227

rainwater collection, formula, 244
renewable energy and prevention of carbon

dioxide released, 86
Real Goods, 168, 273

S
safety, 209-219
seasonal tilt of solar array, 125-128, 128
selling excess power to utility 

company, 92-93
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Sharp inverters, 207, 273
shopping for a PV/wind system, 260
sine wave vs. modified sine wave, 200-201
sine wave inverters, 198-200
sizing the system, 113-116

Ewing’s home/system/
power consumption, 261

how many batteries?, 115-116
system voltage, 113-114

skylights, 100
SMA America, 148, 206, 207, 273
solar array

disconnect, 214
distance from house, 124
frames & mounting options, 121-125,

128-130
fuses and breakers, 132-133, 214-215
grounding, 133
leaving room to grow, 134
lightning protection 

and grounding, 214-215
location, 103-104, 121-125
seasonal tilt, 125-128, 128
sizing worksheet, 265
southern exposure, 103-104
tilt angle, 125-128, 128
trackers, 130
wiring, 131-133, 131

solar cells, how they work, 135-137
solar collectors (hot water), 229-232, 

229, 230
Busby’s system, 239-240, 239
evacuated-tube collectors, 231, 231
surface area needed, 230-232

solar modules,  117-134
see also solar array
actual output vs. rated output, 119
amorphous, silicon type, 120-121
average cost per watt, 107
bypass diodes, 120
combiner boxes, 214
composition of, 118
drop in voltage due to 

increased temperature, 119
efficiency, 119
flexible panels, 121
laboratory ratings, 119
mounting options, 121-125, 128-130
partial shading problems, 120
performance drops, 119
polycrystalline, 118-120
types, 118-121
wiring in series & parallel, 131-133, 131

Solar Pathfinder, 104
solar radiation maps, winter & summer  264

June comparison, 126
solar-heated water, 229-232, 229, 230,

231, 239-240 
southern exposure for PV array, 103-104
Southwest Windpower, 143, 151, 172, 273
sun, measuring the angle, 125-128

seasonal angle, 125
Sunny Boy inverter (see SMA America)
system sizing (see sizing the system)
system voltage, 113-114

T
tankless, on-demand water heaters, 238
Time-Of-Use (TOC) billing, 93
The Solar House: Passive Heating 

and Cooling, 98
Thermomax, 96, 273
towers (see wind towers)
trackers, 130
transformers, 204, 248
TriMetric meter, 83, 83, 187
Trojan Battery Company, 181, 184, 273
Tulikivi, 234, 273
turbines (see wind turbines, micro-hydro

turbines)

U
UniRac, 129, 273
Uni-Solar, 92, 121, 121, 273
Univ. of Colorado Decathlon home, 95-96
utitlity power (see grid intertie)

V
Velux skylights, 100
venting of batteries, 191
Vermont Castings wood stoves, 232, 273
voltage (see system voltage)

testing (see volt meter)
volt meter (multimeter), 188, 219

W
water cistern (see cistern)
water for batteries, 189-190
water pumping, 241-248
watts and watt-hours, 109, 116, 258, 265,

266
Watts-Up? meter, 107-108, 109

and corn stoves, 236
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well pumps, 243-248
AC or DC, 245-248
stand alone systems, 245-246
with inverters/transformers, 247-248

where is north?, 122, 122
wind brake, 152, 215
wind generators (see wind turbines)
wind speed conversion formula, 144
wind towers, 105, 141-142, 153-155

county/city codes, 154
height, 105, 146
placement, 105, 141-142
4 types, 153-155

wind turbines, 139-155
AC or DC, 147-148
average wind speed needed, 142-147
designs for different wind speeds, 

150-152, 152
efficiency, 145
grounding and lightning 

protection, 215-216
how they work, 147-149
propeller blades, 151-152
speed of wind needed, 142-147
wind brake, 152, 215

wind, how it plugs into the equation, 84
how much is enough?, 142-147
Rex’s rule of thumb, 144

windows, natural daylighting, 97
ratio to floor space, 98
too many, 98

wire colors, AC & DC, 218
wire size/line loss tables, 270-272
wiring it safely, 218-219
wiring

AC & DC wire colors, 218
batteries, 191-193, 193
in series & parallel, 131-133
solar modules into an array, 131-133

wood-fired boilers, 235-236
wood stoves, 232-236, 232

masonry stoves, 234-235
reduced emissions and 

increased efficiency, 233
wood-fired boilers, 235-236

worksheets
battery sizing, 266
solar array sizing, 265
your electrical needs, 263

X
Xantrex , 170, 198, 207, 217, 217-218, 273

81 basic components of renewable
energy system

89 grid-tie system without batteries

90 grid-tie system with battery backup

91 grid-tie/grid parallel system

122 where is north?

125 angle of the sun during the seasons

126 average daily sun hours in June 
(a comparison)

128 seasonal tilt of the solar array

129 adjustable turnbuckle support legs
(for solar array)

131 basics of wiring photovoltaic mod-
ules

147 Bergey wind turbine power output

163 basic components of a 
micro-hydro system

174 typical amps-volts curve for a 
120-watt PV module

177 charge controller used for 
diversion load control

178 charge controller used for 
DC load control

191 comparison of short term battery
power at various temperatures

193 basics of wiring batteries

195 how hydrogen fuel cells can be used
in homes

199 creating AC current in an inverter

200 sine wave vs. modified sine wave

230 adding solar hot water heat to 
your heating system

239 Busby’s solar hot water system

256 basic PV/Wind components 
for an off-grid system 
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