INDEX

Page numbers in boldface indicate tables. Air
density of, 64
friction of, in straight ducts, 335 outside,
feeding collector with, 327-28 quality of,
A 77
standard, 331
Abbreviations used in wiring sections, 304 turbulence of, 64, 236
Absorber plates, 83-88 velocity of, 232
cleaning of, 62-63 Air circulators, room, 146, 147
dust on, 130 Air collectors
efficiency curves for, 324-25 convective, 329
flat plate, 127-28 installation thermosiphoning, 4
of, 126, 165-68 materials for, Air delivery checkout, 237
102 Air density, 64
options for, 184-85 Air filters, 215
Pittsburgh joints for, 85 Airflow calculation, 74 Airflow
preparation of, 163-65 disruptors, 184, 190 Airflow
selective surface for, 86-88 rates, 63-64, 200, 259 Airflow
Absorber surface, metal, 4 rules, 67
Absorptivity, high, 86 Airflows
Acrylics, 82 balancing of, 237-38
Active air-heating systems, 4, 5-7, 13 laminar, 57-58
building of, 148-202 velocity of, 64, 232
design considerations for, 63-75 Air handlers, 259-60
materials for, 173 prefabricated, 282 sources
matrix, 73, 75 of, 281-82 Air-heater
operating costs for, 115 options, 9-24
placement of, 53 Air heaters, convective. See Convective air
temperature differential in, 74 heaters

337
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338 INDEX

Air-heating collectors, 5, 7-8 Air-
heating systems, active, 13 Air
panel, thermosiphoning. See
Thermosiphoning air panel

Air quality, 77
Airstream, heat transfer to, 325-26
Air-to-water heat exchanger, 19, 21,
240-41 Air-to-water
systems building of, 245-
53

design guidelines for, 239-44
Air turbulence, 64, 326
Air velocity, 232
Altitude, sun, 44
Aluminum duct tape, 95-96
Aluminum plates, 84, 86, 102
Ambient temperature, 2, 320-21
Anemometer, 237

hot wire, 330-31
Annealed glass, 79, 81
Annual mean solar radiation, 34
Aquastat, 244
Attached mounts, 174
Aviation snips, 97-98

B

Backdraft dampers, 17, 18, 62 building

of, 134-37, 223, 224-26 flappers
for, 225-26
one-way, 111, 112, 119

testing and installation of, 138-39

Backing, insulative, 161-63
Backpass collector, 59
Backpass designs, 141-42

Back-up heaters, heat exchange tanks
and, 253-54

Backward-inclined blowers, 233-34

Baer, Steve, 253

Baffles, 67-68

Base plates, 152-53 Belt-

driven blowers, 234-35

Bending tools, 100 Binder-

head screws, 94 Bins, rock.

See Rock bins Black chrome,

86

Black-roof collectors

retrofitting of, 195-202 Ron

Loser's, 294-96 Blower hookups,

118-19 Blowers, 69-70, 109-10,

119 backward-inclined, 233-34
belt-driven, 234-35 choosing
of, 229-30, 232-37 collector,
18
direct-drive, 234-35 forward-
curve, 109, 233 high-static-
pressure, 235 installation of,
157, 210-13 radial-blade,
234
squirrel cage, 210

Bond beam blocks, 275

Bottom supports, 181

Boundary layers, 64

Bricks, for thermal storage, 265-66

British thermal unit (Btu), 3
fuel cost per million, 29

Building codes, 316-17

Building permits, 316 Buried

rock bins, 276 Butterfly

dampers, 69

Butyl caulk, 93

Butyl tape, glazing with, 143-44
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C

Catalogs, mail-order, 100-101
Caulk, sources for, 102
Caulking, 36, 81, 90-94
Caulking gun, 100
Charts, sun path, 297-301
Chimney effect, 56-57
Cinder blocks, 211, 212 Circuit
breakers, 316 Circulators, room
air, 146, 147 Clear-day solar
energy, 3 Cleats, 214
Codes, building, 316-17
Cold air intake, 16
Collars
starting, 216
vibration, 211
Collection process, 4 Collector-and-
crawl-space distribution
system, 13-15
Collector area, floor area and, 40
Collector blower, 18
Collector components, static pressure in,
234
Collector inlet, 16
Collector insulation, 94-97
Collector materials. See Materials
Collectors, 4-8
active. See Active air-heating systems
active matrix, 73, 75
air-heating, 5, 7-8
all-metal, 190-94
backpass, 59
black-roof. See Black-roof collectors
convective air, 329
cooling of, 113
design of, 44-75

INDEX 339

do-it-yourself, xiii-xiv

doublepass, 59

farmstead, 24

fixed,45

flat plate. See Flat plate collectors

Gibson's, 72-73

glazings for. See Glazings

large, for heating water, 242

liquid-heating, 5, 7-8

look of, xiv

matrix. See Matrix collectors

mesh, 59-60, 130

mounts for, 48

orientation of, 44-45

from panels, building of, 1,93

passive, 4-5

placement of, 53-54

planning for, in new construction,
54-55

as retrofits, 6-7

roof, 286-88

roof-mounted, building of, 150-73

single-glazed, 70-71

site-built. See Site-built collectors

size of, 29

$300, 198, 199

tilting of, 46, 48, 49, 52-53
on flat roof, 176

tracking, 45

tying into, 216

U-tube. See U-tube collectors

vertical, 48

weatherproofing of, 171-72

window box. See Window box
collectors

wood-frame, building of, 194-95

Collector siting, moonshine, 52
Collector thermostat, 16-17
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340 INDEX

Collector trusses, 150, 153-54
Compression seals, 111
Computer fan, 62
Concrete bins, 271
Conduction, heat, 1
Connectors, crimp, 301
Construction
materials for, 76-104
new, planning for collectorsin, 54-55
Consumption, residential energy, 33 Control
systems, 105
troubleshooting of, 315-16
Control wiring, checking of, 315-16
Convection, heat, 1
Convective air collectors, 329
Convective air heaters, 10-13
design considerations for, 55-60
Convective loop, 1
Convective rock-bed storage systems, 147
Cooling, summer, 200-202
Cooling collectors, 113
Copper pipe, 253-54
Corrosion of materials, 98
Cost-effective system, 25
Costs, operating, 115
Craw! space
holesto, 178
working in, 220-21
Crawl-space controls, 14-15 Crawl-space
storage system, 15, 268-71 Crawl-space
system, 13-15
Cricket, for drainage, 174
Crimp connectors, 301
Crimpers, duct, 100
Crossties, rock bin, 277-78
Cut-off point, 105
Cut-off static pressure, 235
Cutting holes, 213-14
CYRO system, 186

D

Dampers, 11, 14, 110-13, 119
backdraft, 17, 18, 62
building of, 223-29
butterfly, 69
guillotine, 228-29 installation
of, 214-15 internal balancing
of, 72 manual, building of,
226-29 motorized, 111, 112,
119 one-way, 111, 112, 119
testing of, 229
Degree-day, heating (HDD), 3
Demand-type water heaters, 244
DEM-KOTE, 96
Differential, of thermostat, 105 Differential
thermostat (DT), 106, 107-8,
120, 200
for solar water heating, 243-44
wiring of, 117
Direct-drive blowers, 234-35
Direct-use systems, 15-16
Disruptors, airflow, 184, 190
Distribution process, 4
Distribution system
balancing of, 334, 336 collector-
and -craw |-space, 13-15
installation of, 210-16
Double glazing, 142-43, 186, 188
Double-pane sealed glass, 81
Doublepass collector, 59 Drainage,
cricket for, 174 Dribblers, 249-50
Drill, electric, 99
DT. See Differential thermostat
Ductboard, 206
Ductboard ducting, 95, 102
Duct crimpers, 100
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Duct holes, 154-55 Duct
materials, 204-10 Ducts

return, 159

straight, friction of air in, 335
Duct sizing, 204, 216
Duct systems

design and installation of, 203-38
Duct tape, aluminum, 95-96
Duct transitions, 229
Ductwork, 16, 62

assembling of, 206-10

design of, 203-4

installation of, 157

locating of, 203-4

static pressurein, 230-32
Dust

on absorber, 130

on glazing, 130

E

Easements, solar, 46, 317-18
Economic efficiency, 329
Economics
of domestic water heating, 33-36
of solar heating, 25-43
of space heating, 36-38
Efficiency, 319
economic, 329 system,
329-30 Efficiency curves,
319-28
generating, 320, 321
Elastomeric sealants, 91
Elbows, duct, 207-9

Electrical components and terminol ogy,

302-4

INDEX

Electrical controls, 105

Electric drill, 99

Electric resistance heaters, 42-43

Emissivity, low, 86

Energy consumption, residential, 33

EPDM (ethylene-propylene-diene-
monomer), 86

Equal static pressure method, for sizing
ductwork, 334

Etherton retrofit, 290-91

Ethylene copolymer caulk, 91

Ethylene- propylene-diene- monomer
(EPDM), 86

Eutectic salts, 266-67

Exolite,82

Expanded polystyrene, 94-95

Expansion of materials, 98

Expected heat delivery, 41

F

Fan, computer, 62

Farmstead collectors, 24

Fiberglass batts, 95

Fiber-reinforced plastic (FRP), 79, 102
as glazing, 127, 194-95

Films, solar, 102

Filters, air, 215

Financing, 318

Fin bands, 246

Finned-tank-type exchanger, 19-20

Fire danger, 316-17

Fishing wires, 118

Fixed collectors, 45

Flappers for backdraft dampers, 225-26
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342 INDEX

Flashing, 97, 102, 185, 187, 188, 190 solar, 102
Flat plate absorbers, 127-28 tempered, 78-79, 102
Flat plate collectors, 6 Glass slippage, 204
efficient, characteristics of, 319-30 Glas'.s support installation, 168-69
Flexible duct, 206 Glazing method, 186
Flexigard, 82 Glazing(s), 78, 102, 169-71

with butyl tape, 143-44
collector, 169-71

Floor area, collector area and, 40
Floor registers. See Register boots

Flow rates, air, 63-64, 200, 259 for collectors, 83

Forced convection, 4 Forward- double, 142-43, 186, 188
curve blowers, 109, 233 du§t _On’ 130

Foundation plate, 177-78 Four- efficiency curvesfor, 323-24
mode system, 22 FRP, 127

Freon, 107 . thin fiIm., 79, 82

Friction of air, in straight ducts, 3,35 Gonzales retrofit, 283-88
Frisket paper, 135, 147 Gravel bed under slab-an-grade floor,
FRP. See Fiber-reinforced plastic 22-23

Fuel bill, heat loss and, 42 Greenhouse effect, 4

Fuel cost per million Btu, 29 Grilles, Iouvered,.144

Fuel oil, 43 Ground mounts, tilted, 176-78

Guillotine dampers, 228-29
Gussets, plywood, 154

G

Galvanic corrosion, 98 H

Galvanized metal, 86, 102

Galvaprep, 96 HDD (heating degree-day), 3

Gas, natural, 43 Heat

Gibson's collector, 72-73 adding to house, 2

Glass convection of, 1
annealed, 79, 81 cost of, 30 "high-
cleaning of, 80 double- grade,” 9 "|0\_N-
pane sealed, 81 moving grade,” 9 radiant, 1
of, 80, 81 nonglare, 78 Heat delivery
nontempered, 79, 81 expected, 41
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sizing for, 37-38
Heaters

convective. See Convective air heaters

electric resistance, 42-43
Heat exchanger air-to-
water, 19, 21
isolating of, 241
sizing of, 241-42
Heating
solar. See Solar heating
water, economics of domestic,
33-36
zone, 15-16
Heating degree-day (HDD), 3
Heating needs, 32
Heating zones, 35, 39
Heat losses, 9
fuel bill and, 42
minimizing of, 1-2
prevention of, 203
Heat storage. See Thermal storage
Heat transfer, 1, 64-67
to airstream, 325-26
optimizing of, 58-60
sensible, 2
Heat trap, 105, 106
Hex-head screws, 94 High-static-
pressure blowers, 235 High-
temperature materials, 76-77 Holes,
cutting of, 213-14 Home-
improvement loan, 318 Hook joints,
184-85
Horizontal mullions, 141
Horizontal tanks, 248-50
Hot air registers, 18-19
Hot spots, 67
Hot water, preheating, 29, 267-68
Hot wire anemometer, 330-31

INDEX

House, adding heat to, 2
Hybrid systems, 4

In-and-out tabs, 215-16, 217
Incidence, angle of, 44-45
In-duct coil-type heat exchanger, 240-41,
250-51

In-duct radiator-type heat exchanger, 19
Insolation, 3, 319

amount of, 331-32

latitude and, 40
Installation, 42-43. See also Mounts
Insulation, 1-2, 25, 102

for collector, 94-97

efficiency curvesfor, 326

in rock storage, 275

for window box collectors,

123

Insulation levels, 35, 39
Insulation stapler, 100 Insulative
backing, 161-63 Internal
balancing dampers, 72 Internal
manifolding, 69 Investment,
return on, 26

K

Kopf house TAP, 293-94
Kratz, Mary, 288-90
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344 INDEX

L

Ladder arrangements, 181-83
Laminar airflow, 57-58
Latitudes

insolation and, 40

sun path charts for different, 297-301
Lexan, 82
Liquid-heating collectors, 5, 7-8
Liquid systems, 328-29
Litho plates, 84, 102
L oan, home-improvement, 318
Locking pliers, 100
Logic charts

for three-mode system with two

blowers, 312

for two-mode system for domestic water
and crawl-space heating, 307 for two-mode

system for space heating, 310
L oser black-roof collector, 294-96
Louvered grilles, 144

M

Magazines, solar, 102 Magnetic-
variation map, 47 Mail-order
catalogs, 100-101 Maintenance,
193-94 Manifolds, 67, 68-69,
155-56
arrangements of, 222
building of, 216-23
design of, 219
insulating of, 221
materials for, 222-23
rectangular, 219

sealing of, 220-21 sizing
of, 217, 219
Manometers, 333
Manual dampers, building of, 226-29
Manual on/off switches, 109
Masonry walls, 53, 180-81
mounting on, 145-46
Materials, 76-94
for active collector system, 173
corrosion of, 98
for duct, 204-10
expansion of, 98 high-
temperature, 76-77
locating of, 77-78
for manifold, 222-23
for phase-change system, 266-67 for
TAP, 134, 135
for $300 collector, 199
Matrix collectors, 6, 88
active, 73, 75
MBtu (thousands of Btu's), 3
Mean radiant temperature, 2
Mesh absorber, 10, 11
Mesh collectors, 59-60, 130
Metal
galvanized, 86, 102
nobility of, 98
working with, xiii
Metal absorber surface, 4
Metal lath, 102 expanded,
88
for rock bins, 274-75
Metalprep, 96
Metal studs, 89-90, 104 Metal
track, 88-90, 91, 104 Mildew,
in rock bins, 256 MMBtu
(millions of Btu's), 3 Mold, in
rock bins, 256 Monitoring
systems, 330-33
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Moonshine collector siting, 52
Moore, Roy, 195, 202
Morris, W. Scott, 60, 251 Motorized
dampers, 111, 112, 119 Mounts, 48,
174-83. See also
Installation

attached, 174

on masonry walls, 145-46

rack, 174

scab roof, 175-76

stand-off, 174

tilted ground, 176-78

vertical wall, 178-81
Mullions, horizontal, 141
Mylar, 79, 82

N

Nails, 94

Natural convection, 4

Natural gas, 43

Nissley, Ruby, 288-90
Nissley/Kratz retrofit, 288-90
Nobility of metals, 98 Nonglare
glass, 78 Nontempered glass,
79, 81 North, Bill, xi

0]

Officials, working with, 316-18
Qil, fuel, 43
One-blower, four-mode system, 259

INDEX

One-tank systems, 243
building of, 250
One-way (backdraft) dampers, 111, 112,
119
On/off switches, manual, 109
Operating costs for active collectors, 115
Orientation, collector, 44-45

p

Paint, 96-97
selective, 104
Paint-L ock, 86, 102
Panels, building collectors from, 193
Parts lists
for two-blower, three- and four-mode
systems, 312-15
for two-mode space-heating system,
310-11
for two-mode system for water and
space heating, 307-8
Passive collectors, 4-5
Passive systems, 4 Payback,
26-28
simple, 26, 28
variables that affect, 27
Performance evaluation, 63, 71, 73
Performance parameter, 321-22, 332
Permanent-split-capacitor (PSC) motor, 109
Permits, building, 316
Phase-change materials, 266-67
Photovoltaics, 115
Pipe, copper, 253-54
Pittsburgh joints, for absorbers, 85
Plastic, fiber-reinforced. See Fiber-
. reinforced plastic
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346 INDEX

Plates Register boots, 214
absorber. See Absorber plates attaching of, 220
aluminum, 84, 86, 102 Plexiglas, 82 cutting holes for, 219
Pliers, locking, 100 installation of, 214
Plywood gussets, 154 Relays, 302-4
Polyethylene film, 82 Remote bulb thermostat, 16, 106, 107,121
Polyisocyanurate, 95, 102, 133, 189, 190 wiring of, 118
Polyurethane, 94-95, 102 Residential energy, consumption of, 33
Polyurethane caulk, 93 Retrofitting
Pop rivets, 99-100 black-roof collector, 195-202
Porcupi_ne tanks, 251, 253 collectors, 6-7
Preheating water, 29, 267-68 Return duct, 159
Pressure, static. See Static pressure Return on investment, 26
Priming, 96 Returns, 209-10
PSC (permanent-split-capacitor) motor, 109 Rivets, pop, 99-100
Pulley, variable-pitch, 237 Rock-bed storage systems, convective, 147
Pyranometer, 319, 331 Rock bins, 22, 255-56
building of, 271-79
buried, 276

cold return from top, 261, 263
concrete, 271

design of, 260-63

insulation in, 275

R made of septic tanks, 271
Races, 55 placement of, 263
Rack mounting, 174 Radial- sizefor rock in, 281
blade blowers, 234 Radiant sizing calculations for, 262
heat, 1 static pressurein, 262 V-
Radiation shaped, 274

annual mean solar, 34 Rocks, 273-74

direct, from thermal storage, 263, 265 Rodgers, B. J, 142

heat, 1 Roof
Rainlock, 84, 86 flat, tilted collectors on, 176 steeply
Ramstetter, J. K., xi, xv, 192 pitched, 182-83, 184 Roof
Reciprocating saws, 100 collectors, 286-88
Recycled materials, 76-77 building of, 150-73
Reflective gain, 71, 72 Roof mounts, scab, 175-76
Reflectors, efficiency curves for, 327 Room air circulators, 146, 147
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Rota Flow 2, 282
Rubber coating, silicone, 93-94
R-value, 1

S

Salts, eutectic, 266-67

San Luis Valley, site-built collectorsin,
X-Xiii

Saws, reciprocating, 100

Scab roof mounts, 175-76

S-clips, 214-15

Screwdrivers, 98-99

Screws, 94, 95, 102

Seals, compression, 111

SEAS (solar energy associations), 77

Selective paints, 87-88, 104 Selective

surface absorbers, 86-88 Selective

surfacefail, 8

Selective surfaces, 104

Semis elective surface, 87

Sensible heat transfer, 2

Septic tanks, rock bins made of, 271
SERI (Solar Energy Research Institute), 330
Set-point, 105

Shading, 45-46

Shading problems, 49

Sheathing, 156-57

Sheet-metal shops, 218

Shingling, 157

Shops, sheet-metal, 218

Silicone, 81, 102, 158

Silicone caulk, 90-94

Silicone rubber coating, 93-94
Silicone smears, cleaning, 171

INDEX 347

Single-glazed collectors, 70-71
Single-stage thermostat, 19 Site,
25
efficiency curvesfor, 328
evaluating, 38-41
moonshine collector, 52
sun at, 44-55
Site analysis, 50-51
Site-built collectors, 8
in San Luis Valley, x-xiii Slab-floor
thermal storage, 265 Slab-on-grade
floor, gravel bed under,
22-23
Slab-on-gravel storage, 279-81
Smoke-bomb testing, 173-74
Snap disc thermostat, 62, 107, 109,
121
Snow sheer, 71
Solar easements, 46, 317-18
Solar energy, clear-day, 3
Solar energy associations (SEAS), 77
Solar Energy Research Institute (SERI),
330
Solar films, 102
Solar glass, 102
Solar heating
commercial installations, 23-24
costsfor, 31-32
economics of, 25-43
principles of, 1-8
of water, 19-20, 239-54
Solar magazines, 102
Solar radiation, annual mean, 34
Solar rock, 274
Solar systems
building your own, xiii-xiv
efficiency of, 329-30 passive
and active, 4
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348 INDEX

Solar systems (continued) T

site-specific, Xiv-xv
Solar window, 45-46, 48 Tanks, 245
South, true, 47 back-up heaters and, 253-54
SP. See Static pressure horizontal, 248-50 placement,
Space heating, economics of, 36-38 243
Squirrel cage blowers, 210 Stainless- porcupine, 251, 253 pressure-
steel screws, 94 testing, sealing, and
Standard air, 331 insulating, 248
Stand-off mounting, 174 Tank-type heat exchanger, 240-41 TAP.
Stapler, insulation, 100 See Thermosiphoning air panel Tax
Starting collars, 216 credits, 26-27, 318
Static pressure (SP), 65, 66, 229-32 Tedlar, 147

calculating, 334-36 Teflon, 82, 147

in collector components, 234 Temperature

cut-off, 235 ambient, 2, 320-21

in ductwork, 230-32 mean radiant, 2

measuring, 333 Temperature differentials, 63, 74

in rock bins, 262 inlet and outlet, 238 Tempered glass,

total, 334 78-79, 102 Thermal storage, 4, 20-
Storage, thermal. See Thermal storage 23, 144-45 bricks for, 265-66
Stucco walls, 180 in crawl-space system, 15 direct
Studs, metal, 89-90, 104 radiation from, 263, 265 hot
Summer cooling, 200-202 water preheat and, 267-68 for
Summer solstice, 44 large systems, 255-82 passive
Summer venting, 113, 114 solar plus active, 268 rock bin.
Sun See Rock bins slab-floor, 265

observation of, 46 slab-on-gravel, 279-81

at site, 44-55 water containers for, 266
Sun path charts, 297-301 Thermax, 95, 102, 133, 189, 190
Sunshine, 3 Thermistors, 108

amount of, 44 Thermosiphoning air collectors, 4
Supplies, sources for, 100-104, 119-21, Thermosiphoning air panel (TAP), 5, 11,

147, 202, 254, 281-82 12-13, 61-62

Surface .absorbers, selective, 86-88 all-metal framework for, 140-41
Switches, manual on/off, 109 building of, 130-46

Symbols, used in wiring schematics, 303
Systems. See Solar systems
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design of, 131 example
of, 132 materials for,
134, 135 mounting of,
56 placement of, 53
positioning of, 131
Silas Kopt's, 293-94
Thermostat, 105-9
collector, 16-17
differential. See Differential thermostat
differential of, 105
installation of, 157
remote bulb. See Remote bulb
thermostat
in rock bins, 278 sensor
installation, 163 single-
stage, 19
snap disc, 62, 107, 109, 121
two-stage, 106-7, 108-9, 121
Thin film glazings, 79, 82
Three- and four-mode systems with two
blowers, 311-15
Tilting collectors, 46, 48, 49, 52-53
Time for building system, xiii-xiv
Tinsnips, 97-98
Tools, 97-100
bending, 100
Track, metal, 88-90, 91, 104
Tracking collectors, 45
Transfer tape, 147
Transmissivity, 78
Trombe wall, 12, 145
True south, 47
Trusses, collector, 150, 153-54
Turbulence, air, 64, 326 Turning
vanes, 10, 60
installation of, 183-84, 185 Two-
blower four-mode system, 258-59

INDEX 349

Two-blower three-mode system, 257-58
Two-mode systems, 16-19
for domestic water and crawl-space
heating, 305-8
four-collector system, 283-88
for space heating, 308-11
Two-stage thermostat, 106-7, 108-9, 121

u

V-shaped bins, construction of, 274 V-
tube collectors, 55-56, 60 .construction
of, 146-47

\'

Vanes, turning. See Turning vanes
Variable-pitch pulley, 237 Velocity,
airflow, 64, 232

Venting, summer, 113, 114

Vent placement, typical, 136
Vertical collectors, 48

Vertical wall mounts, 178-81
Vibration collars, 211

w

Wall mounts, vertical, 178-81
Walls
masonry. See Masonry walls
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350 INDEX

Walls (continued]
stucco, 180
Trombe, 12, 145
Ward warehouse retrofit, 291-93
Water, preheating, 29, 267-68
Water containers, for thermal storage, 266
Water gauge (WG), 65
Water heating
demand-type, 244
economics of domestic, 33-36
solar, 19-20, 239-54
using large collectors for, 242
Water-heating systems, 332-33
sizing, 34
Weatherization, 30
collector, 171-72
Weatherstripping, 25
WG (water gauge), 65
Window box collectors, 5, 10, 11,55
building of, 122-30
design of, 60
insulation for, 123
placement of, 53
Winter solstice, 44
Wires, fishing, 118

Wiring
control, checking of, 315-16 of
differential thermostat, 117 of
remote bulb thermostat, 118 of
simple systems, 113-19
Wiring schematics, 301-16
abbreviations used in, 304
symbols used in, 303
for three- and four-mode systems with
two blowers, 311-15
for two-mode system for domestic
water and crawl-space heating,
305-8
for two-mode system for space heating,
308-11
Wood-frame collector, building of, 194-95
Working with officials, 316-18

y4

Zaugg, Andy, 148, 209
Zinc-coated steel, 86
Zone heating, 15-16
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