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200-Year Rule  243

A
Addition to Existing House   
  15, 93–97

adding stairs  95
adding upper floors  94–95
expanding at same level  95
expanding upward and outward                                                                                                                                          
   97

Adhesives.  See also Sealants
cautions  283
functions  283

A-frame  117, 317–318, 672

Air Binding (in hydronic heating)                                                                                                                                         
   447

Air Cleaner  600–601

Air Conditioners  469–470 
   See also Heat Pumps

central, avoid  416, 470
compared to heat pumps  469
ductless  469
energy efficiency ratings  463
how they work  456–457
split-system  469
window-type  469–470

Air Filters  478

Air Leakage
around doors   
   231, 374–375, 378, 379
around flue  334–335, 645
around plumbing vents  334–335
around windows  231.  See    	                                                                                                                                                 
   also Windows, Installation
holes & gaps, minimize sizes 
   232
prevention, with house wrap  237
prevention, with overlapping 
joints  233

prevention, with sealants   
   233–236.  See also Sealants
prevention, with wall sheathing                                                                                                                                        
   194, 233, 295–296
through fireplace  640
through flue damper  643, 645
through interior of structure  231
through leaky windows  231
through penetrations  231
through structural joints  231
through wiring holes  348

Air Quality
& airtight construction  231, 490
ventilation.  See Ventilation, for                                                                                                                                              
   Air Quality

Airtight Construction.   
   See Air Leaage;                                                                                                                                          
   See Air Quality;                                                                                                                                         
   See Health

Aluminum Siding  104

Anchor Bolts  200, 239, 286

Appliances  587–601
efficiency ratings  588
features.  See name of appliance
heat recovery appliances  669
shopping for  587
▶ air cleaner  600–601
▶ clothes dryer  599–600
▶ clothes washer  598–599
▶ convection oven  594–595
▶ dishwasher  597–598
▶ electronic appliances  601
▶ food freezer  590–591
▶ microwave oven  594–595
▶ oven & broiler  594–595
▶ pressure cooker  592–593
▶ range, conventional  591–593
▶ range, induction  593–594
▶ refrigerator  589–590

Architect.   See Design Assistance

Architectural Style  98–99
alternatives to blank walls                                                                                                                                            
   112–114
alternatives to excessive glass                                                                                                                                            
   area  112–114
decoration.   See Decoration
defining features  98
energy efficiency, effect on  99
roof.  See Roof Styles
when to select  98

Attic
access  30–31, 239
cooling.  See Roof, Cool
fan.  See Fans, Cooling;     	                                                                                                                                                  
   See Roof, Cool
insulation.  See Insulation of                                                                                                                                               
   Roof
moisture venting  325–327
storage space  30–31, 78–79

Awnings  161–162

B
Balcony  56–57

as entrance cover  55
for shading  161

Balloon Frame Construction  201

Basement
block radon entry  273–275 
   See also Radon Mitigation
block water entry  273–275
decision to build  77
foundation drainage  274–277
ground water, as hindrance to                                                                                                                                               
   246
insulation.  See Insulation of                                                                                                                                               
   Basement
moisture venting  277–278
walls.  See Walls, Basement

Bathrooms.  See Bathtub Rooms;                                                                                                                                           
   See Shower Rooms;   
   See Toilet Rooms

INDEX
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of cooling fans.   
   See Fans, Cooling
of evaporative coolers  486–487
of heating stoves  626, 630, 634
of heat pumps  454–455
of hydronic heating.  See  
   Heating System, Hydronic
of room heating equipment.                                                                                                                                       
    See Heating Equipment,                                                                                                                                       
    Room Heaters
related to air flow.  See Ventil-                                                                                                                                      
   ation, for Comfort Cooling
related to humidity  498
related to temperature  498

Computer Program, Home                                                                                                                                             
  Design  62–63

Concrete Block
foundation  186, 255
radon hazard  244
walls  202

Concrete, Poured
foundation  186–192, 250–254
steel reinforcement  252–254
structure  202

Condensation
from air conditioners  465
from condensing boilers &  
furnaces  435
from dehumidifiers  500–501
from heat pumps  465
how water vapor condenses                                                                                                                                        
   224–225
in house structure  224–225.   
   See also Condensation  
    Damage in Structure,                                                                                                                                       
    Preventing
on below-grade openings  74

Condensation Damage in  
  Structure, Preventing  224–230

condensation damage, explained  
   224–225
damage prevention strategy  226
in cold & moderate climate  228
in humid sub-tropical climate                                                                                                                                          
   229
in tropical climate  230
mildew damage  229

snow & ice damage  328
with vapor barrier  226–230.   
   See also Vapor Barrier
with venting  226, 228–230.   
   See also Venting, Moisture

Condensing Boilers & Furnaces 
  435, 436.   
  See also Boiler, Heating;   
  See also Furnace, Forced-Air

Construction.  See House  
   Construction

Contract for Construction   
   609–611

clauses  609–610
definition of contract  609
how to write  611
lawyer, hiring to write  611
payments  608
Super House clause  610–611

Contractor  604–608.  See                                                                                                                                              
  also Contract for Construction

certification.  See Certification,                                                                                                                               
    Super House
contract.  See Contract for                                                                                                                                              
   Construction
finding good contractor   
   604–606.  See also  
   Certification, Super House
payment  608, 609
subcontractors  604, 608
what they do  604
what they don’t do  604
working with  606–607

Convection Oven  594–595

Cooling
comfort   
   See Air Conditioners;                                                                                                                                    
   See Evaporative Cooler;                                                                                                                                          
   See Fans, Cooling;   
   See Heat Pumps;   
   See Shading, for Cooling
food.  See Food Freezer;                                                                                                                                         
   See Refrigerator
roof.  See Roof, Cool

Cooling Capacity
calculations  458–459

Cool Roof.  See Roof, Cool

Corridor
width recommendations  70

Cost
frame vs. masonry construction                                                                                                                                     
   92
how to lower construction cost                                                                                                                                             
   86–88
of energy sources.  See Energy                                                                                                                                       
   Cost;  See Energy Sources
of equipment.   
   See name of equipment
of house  86–88
of Super House  15

Cove Lighting  571

Crawl Space  266–269
accessibility  268
floor above  266
freeze protection for pipes   
   268, 546
moisture from ground, block  
   267
radon protection  267–268   
   See also Radon Mitigation

Curtains  165–166

D
Day Cluster (of rooms)  67 
  See also Floor Plan

Daylighting  140, 167–175
glare, avoiding  167
with clerestories  168–171
with light pipes  174–175
with skylights  172–174
with windows  167–168

Deck (outdoor platform)  57
as entrance cover  55

Decoration.   
  See also Architectural Style

of brick surfaces.  See Brick
of floors.  See Floor Surfaces
of roof.  See Roof Styles
of walls   
   See Wall Surfaces, Exterior
of windows  
   See Windows, Applications

Bathtub  514–515
hazard of falls  32, 37, 514
hot tub.  See Hot Tub
room for.  See Bathtub Room
spa  515
walk-in  515
weight on floor  37

Bathtub Rooms  37

Beam Roof.  See Roof, Beam

Bedrock  246–247.   
   See also Foundation

Bedroom Clusters  68–69  
   See also Floor Plan

Bedrooms  26–27

Beds, Types  26–27

Bidet  520

Blue Light Hazard (LED)  559

Board-and-Batten Siding  104

Boiler, Heating  434–438
air supply, combustion  444–445
condensing  434–436
control, time  438
control, water temperature reset  
   437
flue  444–445.  See also Flue
fueled with natural gas  434–436
fueled with oil  436–437
fueled with propane or LPG  436
fueled with solid fuels  436
fueled with wood  626, 629–630,                                                                                                                                         
   637–639.  See also Heating                                                                                                                                     
   with Firewood
leak detection  438, 451.  
   See also System Feeder,                                                                                                                                          
   Hydronic
select, how to  437
sizing  437
space for  51–52

Breakfast Room  43.  See                                                                                                                                              
   also Dining Areas, Informal

Brick
arches  108–109
brick-and-block  106, 202,                                                                                                                                             
   310–311
brick shelf  87, 280, 309
brick veneer  87, 98–99, 106,                                                                                                                                             
   201, 309–310
decoration of  99, 103, 107–108
embodied energy  89
firebrick  640–641, 645
kinds of  106–107
over wide openings  397–398
paving, for patio  57
thermal lag  92

Builder.  See Contractor

Building Codes  205–206
explanation  205–206
International Residential Code                                                                                                                                             
   205

Butler Pantry  41

C
Capillary Break (for foundation)                                                                                                                                      
   254

Carbon Monoxide Hazard                                                                                                                                           
   495–496

Carpentry, Ornamental  131–134

Carpet  406, 407.  See also Rugs

Carport  50–51
as entrance  54

Caulking.  See Sealants

Ceiling
height  84–85
shapes  84–85
surfaces.  See Interior Surfaces

Certification, Super House                                                                                                                                            
   621–622.  See also Contractor;                                                                                                                                 
   See also Design Assistance

Chair Lift  72.  See also Elevator

Chimney
as decoration  112, 626
definition  643
fire hazard  641
for fireplace  640–641

Clapboard Siding  104

Clerestory  168–171
comparison to other glazing  142
daylighting with  168–171
solar heating with  151–152.  See                                                                                                                                              
   also Solar Heating, Passive

Closet Heater, Humidity  
  Controlled  502–503

Closets, Broom  28

Closets, Clothes  27

Closets, Coat  28–29

Closets, Linen  28

Clothes Dryer  599–600

Clothesline Area  48

Clothes Washer  598–599

Coal  417   
  See also Energy Sources

cost comparison.   
   See Energy Cost
for boilers  436, 637–639
for heating stoves  631, 633
handling  628
synthetic gas, from  418
synthetic oil, from  419

Cold Weather Refuge Rooms  46

Color
color vision  551–552
for exterior decoration  111–112
for interior surfaces  564
lamp color output.  See Lamps

Comfort
effect of glass   
   36, 49, 149–150, 655
effect of insulation   
   306, 345, 413
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Drawings, Construction  612–620
detail drawings, made easy  619
scale & sizes  618
specifications  619–620
typical drawing set  613–615
working drawings 
   See Drawings, Working

Drawings, Working (by reader) 
   61–64, 612, 619

Dressing Rooms  27–28

Drywall.  See Gypsum Board

Ductless Air Conditioners  469

Ductless Heat Pumps  459–462

E
Earth-Coupled Heat Pump.  
  See Geothermal Heat Pump

Earthquakes
locations of  243
resistance to  242–243

Earth-Sheltered Construction 
   670–671

Electricity  
  See also Energy Sources

characteristics  417
cost comparison  
   See Energy Cost
electrical wiring   
   See Wiring & Cable

Electric Resistance Heaters 
   471–474.  See also Heating 
   Equipment, Room Heaters

energy efficiency  471

Elevator  70–72 
   See also Chair Lift

Embodied Energy  89–90

Emergency Exit
from emergency shelter  59-60 
from upper level rooms  181

Emergency Shelter  46, 58–60

Energy Cost  419–421
▶ Energy Cost Worksheet 
   419–421
energy cost comparison  419–421
energy prices, sources  421

Energy Efficiency
effect of architectural style  99
effect of size of house  89–90
Five Principles  15
need for  14, 625
of equipment 
   See name of equipment
of glazing.  See Glazing,  
   Efficiency Enhancement
of insulating materials
   See Insulation, Amounts; 
   See Insulation, Materials
of Super House  14
ratings.  See Ratings

Energy Factor (water heater)  523

Energy Sources  417–421
coal  417.  See also Coal
comparison of energy sources 
   417–421
cost of.  See Energy Cost
electricity  417
for specific equipment 
   See name of equipment
fuel oil  418–419
natural gas  418
pellet fuels  628, 633
propane & LPG  418
solar energy, for electricity  
   generation.  See Solar  
   Electricity Generation
solar energy, for heating   
   151–152.   
   See also Solar Heating,  
      Active  Systems;   
   See also Solar Heating, 
      Passive
wind energy  662
wood 
   See Heating with Firewood

Energy Star.  See Ratings

Entrance Spaces  52–55, 74.   
  See also Doors, Entrance

alcove  54
below grade, avoid  74–75
canopy  54
carport  54
foyer  52–55
mud room  52–55
porch  54
recessed  54
roof overhang  55
vestibule  52–55

Equipment Space  51–52

Evaporative Cooler  486–490
2-stage  487
climates for  487
comfort limitations  486–487
energy efficiency  488
explained  486–487
indirect  487
installation  488–489
maintenance burden  488
mildew, avoiding  489
water requirements  488–489

Expansion Rooms  67 
  See also Floor Plan

F
Fans

anti-stratification  485
bathroom  492
ceiling.  See Fans, Cooling
comfort cooling.  See Fans, 
Cooling
paddle.  See Fans, Cooling
roof cooling.  See Roof, Cool
ventilation.  See Ventilation

Fans, Cooling
attic fan  480–481
ceiling fans  482–484
outside air (night cooling) fan 
   481–482
roof cooling fans  341–342
workshop fan, for cooling  494

with color, exterior  111–112
with color, interior  564
with foliage   
   See Foliage;                                                                                                                                       
   See Landscaping
with ornamental carpentry                                                                                                                                        
   See Ornamental Carpentry

Degree-Days.  See also Insulation,  
  Amounts

base temperatures for  210
explained  210
limitations  210
of geographic locations  211–212

Dehumidifiers  
  See also Humidity, Lowering;                                                                                                                                        
  See also Mildew

coordinate with air conditioning 
   501
coordinate with cooling fans  501
draining  500–501
in laundry area  47
in shower room  37
installation  500–501
selection  500
where to use  499

Den  44

Design Assistance  621–622
architect  621–622   
   See also Certification, Super                                                                                                                                            
      House
architectural drafting service  
   621
certified designer.  See 
   Certification, Super House
contractor  621.  See also  
   Certification, Super House
engineer  621

Design, Home.  See Table of  
  Contents

aids  62–63
assistance.   
   See Design Assistance
certification, Super House 
   621–622
computer program  62–63
outline of  14

Dimensions.  See also Size
exploit standard dimensions  64
in this book  64
metric, nominal  62
of drawings  618
used in drawings  618

Dining Areas, Informal  42–43

Dining Room  43

Dishwasher  597–598

Door Locks  380–384
cylinders & keys  382
keyed-alike locks  382
knobs & handles  382
lock, biometric  382
lock, deadbolt  381
lock, keypad  382
lock, latching  380
lock, Segal deadbolt  381
strike plate, reinforced  383

Doors, Entrance  374–384  
  See also Entrance Spaces

▶ Entrance Door Selection Guide 
   376–378
frame molding  379
glazing  377–378
hinges, reinforced  384
location  74  
   See also Floor Plan
locks.  See Door Locks
materials  376–377
opening style  376
pre-fabricated assembly 
   378–379
reinforcement  382–384
R-value  376–377
size  376
storm door, avoid  379
strength  239, 377
threshold  374–375
weatherstripping  375, 378

Doors, Garage & Larger  389–399
▶ Large Door Selection Guide 
   390–393
air leakage  390
appearance  390–391

counterbalances  392
door, bi-fold  396
door, hydraulic  395
door, roll-up  394
door, sectional  389
door, side-hinged  394
door, single-panel  395
door, sliding  395
door, tilt-up  394
durability  391
insulation  390
openers, powered  393
resistance to intrusion  392
resistance to wind damage   
   239, 392
safety features  393
screen, garage door  48–49
size limits  390
wall opening  397–399
windows  393

Doors, Interior  385–388
door, accordion  388
door, closet  387–388
door, folding  388
door, French  385–388
door, hinged  385–388
door, louvered  386
door, pocket  386
door, sliding  386–387
width recommendations  70

Dormer
framing  318
interior appearance  123
styles  117, 121–123

Double-Wall Construction  291

Drainage, Surface  248, 260, 275

Drains
floor drains  52, 279, 444
for condensing boilers  
   & furnaces  435
for dehumidifier  500–501
for heat pump condensate  465
sewer, during construction 
   189–190
sewer, in floor plan  69–70
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Foundation, Pier  251, 259

Foundation, Shear Wall  250–255
basement wall  250
dimensions  250
explained  250
footing  254
partial-height  254–255
poured concrete  252
reinforcing steel  252–253

Foundation, Stem Wall  266–268

Foundation, Stone  186, 251, 255

Foyer  52–55

Frame Construction
balloon frame construction  201
basics  193–201
compared to masonry  
   construction  91–92
condensation protection 
   See Condensation Damage  
   in Structure, Preventing
floors.  See Floor Structure, 
   Wooden
moisture venting 
   See Venting, Moisture
platform construction  193–200
post-and-beam construction  201
roof.  See Roof
walls.  See Walls, Frame

Freeze Protection
crawl space  268.   
   See also Water Pipes

Frost Depth  247–248

Frost Heaving  247–248

Fuel Oil 
   See also Energy Sources

characteristics  418–419
cost comparison 
   See Energy Cost
leakage  475

Furnace Filters  478

Furnace, Forced-Air  477–478 
   See also Heating System,  
   Forced-Air

as space heater  477
condensing.  See Condensing 
   Boilers & Furnaces
filters  478
wood-burning   
   626, 629–630, 635–637

G
Gable

end wall reinforcement   
   314–315, 319
end wall vents  340
styles.  See Roof Styles

Gambrel Roof  
   See Roof Structure, Gambrel

Garage  49–50
as entrance  54
clothes drying in  48
door opening  398–400

Garage Door  
   See Doors, Garage & Larger

Gas   
   See Natural Gas;   
   See Propane & LPG

Geodesic Dome  672

Geothermal Heat Pump  664–668
basics  664–665
heat source: soil  665–667
heat source: surface water  
   667–668
heat source: water well  667
interior system, design  668
unsolved problems  664–666

Gingerbread (decoration) 
  See Ornamental Carpentry

Glare
definition  167
from clerestories  171
from lamps, fluorescent  560
from lamps, incandescent  553

from lamps, LED  571
from light pipes  174
from low sunlight  56
from night lighting  579
from outdoor lighting  580
from roof surfaces  339
from skylights  173–174
from sunlight  167, 171, 654–655
from task lighting  567–568
from toilet room lighting  31–32
from track lighting  571
from water & snow  73, 178
from windows  168
from window shades  164–166
in passive solar house  654–655
protection from clerestory glare 
   171
protection from light fixture 
   glare  564–566
protection from skylight glare 
   173–174
protection from solar glare 
   153–166, 167

Glazing, Applications
▶ Glazing Comparison (table) 
   142–143
five functions of  140
for appearance enhancement 
   140.   
   See also Architectural Style
for daylighting.  See Daylighting
for solar heating  151–152.  See 
   also Solar Heating, Passive
for ventilation  140, 179–180
for view  140.  See also View
heat loss, minimize  149, 153,  
   182–183
in clerestories.  See Clerestories
in doors  377–378
in light pipes  174–175
in skylights.  See Skylights
in windows.   
   See Windows, Applications
shading of glazing.   
   See Shading, for Cooling

Faucets
basin & sink  516
outside  521
shower  512–513

Filters
air  478, 600–601
water.  See Water Treatment

Fire Safety
emergency exit  181
insulation of structure for  345
of chimney  641, 645
of fireplace  628, 641
of flue  643–645.  See also Flue
of fuels.  See name of fuel
of heating stove  628
of insulation materials. 
   See Insulation, Materials
of kitchen  40–41

Fireplace
air leakage  643
air pollution  640
air supply  642
comfort limitations  640
damper  640
design issues  641–642
efficiency limitation  626, 640
enclosed  642
fireplace insert  643.   
   See also Heating Stoves
fire safety zone  628
flue  643–645
freestanding  641–642
gas-fired  479
surrounding space  52, 628

Flat Roof  
  See Roof Structure, Flat

Flood Plain  249

Floor Heating
electric  473
hydronic  431–434, 443

Floor, Overhanging
for living space  76–77
for shading  161

Floor Plan  61–75
bedroom clusters  68–69
corridors  70
day cluster  67
doors, exterior  74
independent rooms  69
load-bearing walls  65–66
orient to neighbors  74
orient to street  73
orient to the sun  75.  See 
   also Solar Heating, Passive;  
   See also Step 2
orient to view  73
room groups  66–67
wet walls  69–70

Floor Structure, Wooden 
  193–197, 282–288

above crawl space  266, 287
above wet ground  269, 287
connection to foundation   
   200, 286
insulation   
   See Insulation of Floor
joist dimensions  285
joists  193–197, 200, 282–285. 
   See also I-Joist
joist spacing  285
rim joists  193–197
subfloor  194, 197, 200, 233,  
   285–286

Floor Surfaces  405–410
▶ Floor Surface Comparison        	
   (table)  406
carpet, wall-to-wall  406, 407
ceramic floor tile  406, 407–408
composition floor tile  406, 407
concrete paint  406, 409
hardwood parquet  406, 407
hardwood strip  405–407
rugs  406
sheet flooring  406, 407–408
terrazzo  406, 409

Floor Tile  406, 408–409

Flooring.  See Floor Surfaces

Flue
air leakage around  334–335, 645
air leakage through  643
airtight flue.  See Sealed  
   Combustion System
carbon monoxide hazard 
   495–496
chimney.  See Chimney
damper  640, 645
for oil-fired equipment  496
for solid fuels  643–645

Foliage
▶ Tree & Shrub Selection Guide  
   156–157
for exterior decoration  113–114
for shading  153–158
plan for growth  157–158
preserve before construction  135

Food Freezer  590–591

Foundation  250–269
bedrock  246–247
capillary break  254
comparison of types  251
drainage  275–277
footing  254
foundation type   
   See Foundation, (Type)
frost heaving  247–248
gravity drain  276
height above grade  260
poured concrete  252–253
soil strength to support  247
steel reinforcement  252–253
sump pump  277

Foundation, Concrete Block   
  186, 251, 255

Foundation, Floating Slab   
  251, 255–259

cracking, prevention  258
explained  255–256
frost heaving, prevention 
   256–257
height above grade  260

Foundation, Friction Piling 
  250–251
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unit heater, gas-fired  478
unvented heaters  475
venting gas-fired heaters   
   475, 477
wall heater, fan-forced, electric 
   472–473
wall heater, gas-fired  476–477

Heating Recommendations
avoid central forced-air heating 
   416
heating equipment comparison 
   (table)  415
recommended primary systems 
   414, 417

Heating Stoves  626, 629–635
air supply  634–635
catalytic wood stoves  631–632
coal stoves  631
comfort limitations   
   626, 630, 634
efficiency improvements 
   629–630
fireplace insert  643
fire safety  643
fire safety zone  628
flue  643–645
heating limitations  634
non-catalytic wood stoves 
   631–632
pellet stoves  631, 633
ratings, efficiency  631
ratings, pollution  631
selection issues  634–635
surrounding space  52, 628

Heating System, Forced-Air  416

Heating System, Hydronic 
   422–453

air binding  447
air, removing from system 
   445–448
air separator  448
air vent  448
boiler.  See Boiler, Heating
Builder’s Hydronic System 
   Checklist  440–441
check valves  451
components of  444

contractor skill is critical  422
expansion/pressurization tank 
   448–450
filling  453
freeze protection  452
heating capacities, calculating 
   423–425
heating zones, defining  423
insulation  452
leak detection  438, 451
location of equipment  51–52
pipes, routing & installing  451
prefabricate loop components 
   445
pressure setting  449–451
primary-secondary pumping  442
pumps  451
purging  453
room heating equipment,  
   comparison (table)  427
room heating equipment, types 
   425–434.  See also Heating 
   Equipment, Room Heaters
system feeder  
   See System Feeder
system layout, for floor heating 
   443
system layout, for most homes 
   438–442
water treatment  452

Heating with Firewood  626–645
fuel supply  627–628
how wood burns  629
in boiler, wood-fired   
   626–627, 629–630, 637–639 
   See also Boiler, Heating
in fireplace.  See Fireplace
in furnace, wood-fired   
   626–627, 630–631, 635–637 
   See also Furnace, Forced-Air
in heating stove
   See Heating Stoves

Hip Roof.  See Roof Styles

Home Activities Worksheet 
   19–25

Home Site Selection
bedrock  246–247
eroding cliff, on  249
eroding shoreline, on  249
flood plain  249
frost depth  247–248
glare from water view  178
ground water  246
radon  244–245
sinkholes  248
soil strength  247, 249
surface water drainage  248 
   See also Drainage, Surface
view.  See View
volcano, near  249
wet ground  269

Hot Tub  137.  See also Bathtub

Hot Water.  See Water Heating

House Construction
basics (primer)  186–205
by homeowner  606–607
changes  607, 610   
   See also Contract for  
   Construction
contract.  See Contract for 
   Construction
contractor.  See Contractor
design.  See Design, Home
design assistance  
   See Design Assistance
drawings.  See Drawings, 
   Construction
frame vs. masonry  91–92
home site.  See Home Site 
   Selection
masonry construction 
   See Masonry Construction
materials, unusual  672–673
schedule  607, 609   
   See also Contract for  
   Construction
shape of house  672–673
structure  185–408

House Wrap  237

Humidifiers  504

Glazing, Efficiency Enhancement
frame thermal break  364
insulating gases  361
low-E coating  359
minimize glazing area  149–150
movable insulation (thermal 
   shutters)  150, 646–648
number of panes  361
storm window  373
tandem windows  371–372

Glazing, Materials
coating, heat filtering  360
coating, low-E  359
energy efficiency.  See Glazing, 
   Efficiency Enhancement
glass, darkening  358
glass, decorative  358
glass, diffusing  357
glass, general  357
glass, impact-resistant  357
glass, mirror  358
glass, obscuring  358
glass, tinted  358
glazing, plastic  357

Grade Beam  260

Great Room  44–45

Grey Water Recycling  676

Ground Water
at building site  246
basement, hindrance to  246

Gutter Installation
to keep foundation dry  260, 275

Gypsum Board  308
noise reduction  345

H
Half-Timbered Walls  110

Hallway.  See Corridor

Handicap Access
between floors  72
chair lift  72
elevator  72

Hardwood Flooring  405–407

Header
in frame wall.  See Walls, Frame
over wide door.  See Doors,  
   Garage & Larger

Health.  See also Safety
air quality.   
   See Air Quality;  See  
   Ventilation, for Air Quality
mildew.  See Mildew
radon hazard.  See Radon
shower hazards  514
smoking hazards  72–73, 491
ventilation.  See Ventilation,  
   for Air Quality
water supply  
   See Water Treatment

Heat Pumps  454–468.   
  See also Air Conditioners

advantages & disadvantages 
   454–455
air discharge temperature  454
air distribution  454, 465
best climates for  455
cold weather models  455
comfort limitations  454–455
condensate drainage  465
control features  464
cooling capacity, calculation 
   458–459
ductless  459–462
energy efficiency  454–455
energy efficiency, decline with 
   outside temperature  454–455
energy efficiency, ratings 
   463–464
geothermal   
   See Geothermal Heat Pump
heating capacity, calculation  458
heating capacity, decline with 
   outside temperature  454
how they work  456–457
inside units, types  460–462
installation  465–468
noise ratings  464
refrigerant pipes   
   414, 465, 467–468

selection of  459–463
split-system  459–462
supplemental heaters  462
water heater  525–526
zones, heating & cooling,  
   defining  458

Heat Radiation Barrier
explained  337, 343–344
installation  318, 327, 343–344

Heat Recovery
appliances  669
from ventilation air  491

Heating Capacity
calculations  458
of equipment   
   See name of equipment

Heating Equipment,  
  Room Heaters

baseboard convector, electric 
   472
baseboard convector, hydronic  
   425–429.  See also Heating  
   System, Hydronic
ceiling heater, fan-forced  471
ceiling heating, radiant  473
fan-coil unit, hydronic  431 
   See also Heating System, 
   Hydronic
fireplace, gas fired  479
fireplace, gas-fired   
   See also Fireplace
floor heating, electric  473
floor heating, hydronic   
   431–434, 443.  See also  
   Heating System, Hydronic
furnce, forced-air  477–478
heating stove 
   See Heating Stoves
heat lamp  474
portable electric heater  474
radiant heater, electric  474
radiant heater, gas-fired  479
radiator, electric  473
radiator, hydronic  430   
   See also Heating System, 
   Hydronic
unit heater, electric  474
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Insulation, Materials  218–223
▶ insulation, explained  218
beadboard  222
cellulose, loose  221
cellulose, wet sprayed  222
fiber, glass  218–220
fiber, mineral  218–220
foam board  222
perlite  223
plastic foam beads  223
plastic foam, sprayed  223
polyisocyanurate  222
polystyrene, expanded  222
polystyrene, extruded  222
polyurethane  222
soil  223
straw  223
urea formaldehyde  223
vermiculite  223

Insulation of Basement  277–281 
  See also Insulation of  
  Foundation

floor slab insulation  279–280
R-value   
   See Insulation, Amounts
wall insulation, exterior 
   278–279
wall insulation, interior  280–281

Insulation of Floor  287–288
overhanging floor  287–288
over vented space  288.   
   See also Crawl Space

Insulation of Foundation.  See  
  also Insulation of Basement

floating slab foundation 
   256–259

Insulation of Glazing   
  See Glazing, Efficiency 
  Enhancement

Insulation of Interior Walls, 
  Floors & Ceilings  345–346

for energy conservation  345
for fire safety  345
for noise reduction  346

Insulation of Roof  320–324
attic  321–323
beam roof  320–321
concrete roof  323–324
flat roof  323–324
R-value   
   See Insulation, Amounts
space for insulation  124
triangle-frame roof  320–321
truss roof  321–322

Insulation of Walls, Frame
existing walls, adding to  
   305–307
exterior walls  297–298
installation, correct  297–298
R-value   
   See Insulation, Amounts
vapor barrier   
   See Vapor Barrier
with cellulose  298
with fiber batts  200, 297

Insulation of Walls, Masonry 
  301–304

existing walls, adding to 
   306–307
exterior insulation  302–304
interior insulation  301–302
R-value 
   See Insulation, Amounts
vapor barrier, for interior  
   insulation  302

Insulation of Water Pipes 
  See Heating System, Hydronic;  
  See Water Pipes

Insulation, Workmanship   
  223, 297–298, 347–348

conflict with wiring, avoid 
   347–348

Insulation Worksheet  213–217

Interior Surfaces  200, 308
color  564
floor.  See Floor Surfaces
gypsum board  308
tile  289, 308, 406, 408–409

J
Joists  
  See Floor Structure, Wooden; 
  See I-Joist

K
Kitchen  38–41

eat-in  42.  See also Dining 
   Areas, Informal
features  38–39
fire safety  40–41, 491
range hood  491
ventilation  39–40, 491–492

Knee Wall  81, 318

L
Lamps  553–563

▶ Lamp Selection Guide 
   554–556
ballasts, fluorescent  561
color rendering  555
color temperature  555
compact fluorescent   
   554–556, 559–561
energy efficiency  554
fluorescent  554–556, 559–562
halogen  557
incandescent  553–557
LED   
   554–556, 557–559, 570–571
light distribution pattern  554
lumens  554
mercury vapor  554–556, 562
metal halide  554–556, 562
outdoor operating temperature 
   556
service life  554
sodium vapor  554–556, 562
starting delay  556

Landscaping   
  See also Drainage, Surface;   
  See also Foliage

preserve original trees & shrubs 
   135

Humidity, Lowering  497–503 
  See also Mildew

causes of humidity problems  
498–499
in basement  503
in closets  502–503
with air conditioner  502
with dehumidifiers 
   See Dehumidifiers
with heating  502
with ventilation  502   
   See also Ventilation, for  
   Humidity Control

Humidity, Raising  504

Hurricanes
emergency shelter  58–60
locations of  241
protection against.  See Wind 
   Damage, Preventing

Hurricane Straps   
  239, 312–315, 319

HVAC  413–508
definition  413
equipment.  See name of  
   equipment

Hydronic Heating 
  See Heating System, Hydronic

I
Ice Dam  328.  See also  
  Snow & Ice Protection

I-Joist  193–197, 282–285
as rafters  319
cautions  283–285, 319

Independent Rooms  69  
   See also Floor Plan

Innovations
▶ in Super House  14–15
▶ Innovation symbol  14
air leakage around wiring,  
preventing  348–349
attic access  30–31
attic storage space  30–31, 78–79
certification of designers  
   & contractors  621

clerestories for daylighting 
   168–171
closet heater, humidity controlled 
   502–503
clothes dryer stand  600
cold weather refuge rooms  46
combined control of air  
   conditioner, dehumidifier & 
   cooling fan  501
construction contract,  
   Super House clause  610
cool roof  336–344
corners, strong  294
dehumidifier, built-in  501
dehumidifier in laundry area  47
dehumidifier in shower area  37
efficient glazed space  182
electric receptacle convenience 
   347
evaporative cooler, effective 
   control  489
fluorescent fixture ballast  
   switching  561
heat pumps for cold weather  455
home activities inventory  19
hydronic system feeder  450
insulation of existing walls  306
insulation of interior walls,  
   floors & ceilings  345
insulation workmanship   
   223, 348
joists, precut holes in  284
kitchen fire safety  40–41
kitchen water filter enclosure  39
light switch identification  582
roof access  124
roof deck rot protection  330
roof, heat radiation barrier  343
roof overhang framing  121
roof truss, strengthening  316
roof truss, walkways  322
room clusters  66
sealants, proper use  233
shading combinations  166
shading for cooling  153
shower curb drainage  36
shower fixture mounting  34
shower water treatment  531

specifications, bind in drawings 
   620
steel reinforcement, better  252
storage room  29
strong room  29
sun shading, effective  153–167
super-insulation  207
task lighting  568
thermostatic control of ceiling 
   fans  484
thermostatic control of outside 
   air cooling  481
wall sheathing, strong attachment   
   297
wall sheathing to block air  
   leakage  296
wall studs for super-insulation 
   291
wall studs, wiring notches  290
wash basin, comfortable height 
   517
water heater, reducing  
   convection loss  525
water pipe, layout to avoid  
   interference between fixtures  
   542
window security  367
window sill height for privacy 
   177
windows, replacement ease  368
windows, tandem installation 
   371

Instant Water Heater
electric  527
gas-fired  527–528

Insulation, Amounts
▶ Insulation Worksheet  213–217
Conduction Heat Loss formula 
   207
degree-days.  See Degree-Days
R-value, calculation procedure 
   209–217
R-value, definition  207
R-values, of materials (table) 
   208
RSI (metric R-value), definition 
   208
super-insulation  207
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Motion Sensors  508

Movable Insulation (for glazing) 
  646–648

Mud Room  52–55

Multi-Story House
adding upper floor  94–95, 97
decision to build  76–77
relative cost  76, 87
stairs.  See Stairs
temperature stratification  71

N
Natural Gas 
  See also Energy Sources

characterisitics  418
cost comparison 
   See Energy Cost
equipment using.  See name of  
   equipment
leakage to interior  475

Noise
absorbing materials 
   See Gypsum Board
insulation to absorb  346
interior doors, to block  385–388
of equipment  
   See name of equipment

O
Office (room type)  44

Off the Grid, Living  663

Oil, Heating.  See Fuel Oil

Ornamental Carpentry  131–134

Outdoor Amenities  135–137 
  See also Landscaping

coordination with floor plan 
   73–74
hot tub  137
in Home Activities Worksheet 
   25
outbuildings  135
swimming pool  135–137

Ovens & Broilers  594–595

Overhanging Floor   
  See Floor, Overhanging

P
Pantry  41–42

Parlor  45

Parquet (floor)  406–407

Passive Solar Heating 
  See Solar Heating, Passive

Patio  56–57

Pellet Stoves  631, 633

Perm Rating  226–227

Photovoltaic System 
  See Solar Electricity Generation

Pipes
flue.  See Flue
natural gas  189
refrigerant.  See Heat Pumps
sewer.  See Drains
underground  189–190
water.  See Water Pipes

Plans Books  61

Platform Construction  193–199 
  See also Frame Construction

Plumbing
drains.  See Drains
fixtures.  See name of fixture
freeze protection 
   See Water Pipes
hot water.  See Water Heating
pipes.  See Water Pipes
vents, air leakage around 
   334–335

Plywood
adhesives in  283
inferior substitutes  285–286
permeability, to moisture 
   225–228
roof deck.  See Roof Deck
R-value (RSI)  208

subfloor  
   See Floor Structure, Wooden
underlayment   
   See Floor Structure, Wooden
wall sheathing 
   See Wall Sheathing, Exterior

Pocket Doors  386

Porch  55–56
as appearance enhancement   
   98, 112
as entrance cover  55
as entrance space  54, 55
for clothes drying  48
for protection against sliding 
   snow & ice  125
for shading  161
privacy  56
screened  56
sun porch  56 
   See also Sunroom

Post-and-Beam Construction  201

Pots & Pans  592, 593

Pressure Cooker  592–593

Privacy.  See also Security
by interior doors  385–388
by interior shading fixtures 
   153, 164–166
dressing room for  27
glazing materials for  358
porch, for  56
toilet room design for  33
window design for   
   36, 149, 176–178

Propane & LPG 
  See also Energy Sources

characterisitics  418
cost comparison 
   See Energy Cost
leakage to interior  475

Purlins (roof component)   
  331–332

Last Look: Energy for Pioneers 
  625–676

Latitude
definition  144
effect on climate  146–147
effect on shading  153, 160, 171
effect on sun’s position & timing 
   144–148

Laundry Area  46–47   
  See also Appliances;   
  See also Clothesline Area

Laundry Chute  48

Layout, Interior.  See Floor Plan

Light
infrared  141
of lamps.  See Lamps
of sun.  See Sunlight
ultraviolet  141
visible  140–141

Light Pipe  174–175
comparison to other glazing  142
for daylighting  174–175.   
   See also Daylighting

Lighting  549–584  
  See also Daylighting

▶ Home Lighting Worksheet 
   572–577
arrangement 
   See Lighting Layout
controls.  See Lighting Controls
fixtures.  See Lighting Fixtures
formula for ideal lighting  549
glare.  See Glare
lamps.  See Lamps
light intensity.  See Sunlight; 
   See Vision, Human
recommendations  572–577
task lighting  567–569
veiling reflections  566
visual quality   
   See Vision, Human

Lighting Controls  581–584

astronomical timers  584
daylight sensors  584
door switches  584
manual switches  581–582
motion sensors  583
switch identification  581–582

Lighting Fixtures  570–580
built-in fixtures, where to install 
   570
cove lighting  578
low-voltage lighting  578
night safety lights  579
outdoor fixtures  580
portable fixtures  570
recommendations  572–577
switches.  See Lighting Controls
task lighting  567–569
track lighting  571
valance fixtures  571, 578

Lighting Layout
▶ Home Lighting Worksheet 
   572–577
glare, to avoid  564–566
light interior colors, use  564
shadows on scene, to avoid  567
task lighting  567–569
veiling reflections, to avoid  566

Lintel.  See also Header
definition  398

Living Room  44

Load-Bearing Walls   
  See Walls, Interior;   
  See Floor Plan

Log House  672–673

Lumens (lighting)  554

M
Mansard Roof 
  See Roof Structure, Mansard

Masonry Construction 
  See also Masonry, Materials

basics  201–204
comparison to frame  
   construction  91–92
concrete frame  202
foundation.  See Foundation
steel reinforcement  252–254
thermal lag  92
walls.  See Walls, Masonry
wall surfaces 
   See Wall Surfaces, Exterior

Masonry, Materials 
  See also Masonry Construction

brick.  See Brick
concrete block.   
   See Concrete Block
concrete, poured   
   See Concrete, Poured
filler blocks  202–204
stone.  See Stone
strength characteristics  201–202

Microwave Oven  594–595

Mildew
causes of  498–499
cleaning  497
explained  497
in basement  503
in closets  502–503
in shower  493
in structure 
   See Condensation Damge in 
   Structure, Preventing
prevention with  
   dehumidifiers  499–501 
   See also Dehumidifiers
prevention with heating  499
prevention with ventilation 499 
   See also Ventilation, for  
   Humidity Control

Mold.  See Mildew
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Roof Structure, Flat  83
concrete deck  332
insulation  323–324

Roof Structure, Gambrel  82, 118

Roof Structure, Mansard   
  82–83, 118

Roof Structure, Triangle-Frame
connections, strong  317–318
description  81
insulation  320–321
moisture venting  327
rafter depth  318

Roof Structure, Truss
advantages  78–79
defined  78
designs  78–79
disadvantage  79
insulation  321–322
moisture venting  325–327
trusses, strengthen  315–316

Roof Styles
▶ style gallery  116–123
A-frame  117, 672
dormer.  See Dormer
Dutch hip  118
flat  120
gable  116–117, 121 
   See also Gable
gambrel  118
half hip  118
hip  117
mansard  118
overlapping shed  119
pagoda  119
pyramid  119
saltbox  118
shed  119

Roof Surfaces
▶ Roof Surface Comparison                                                                                                                                       
   (table)  127
ceramic tiles  128–129
cool  337–339
installation  334
metal panel  128–129
metal shingles and tiles  129–130

shingles, asphalt  126–127
shingles, wood  130
slate  130
sod  130, 671, 673
solar heating of (table)  337–338
thatch  130
types  126–130
underlayment  332–333

Rooms 
  See also name of room

arrangement.  See Floor Plan
bedroom clusters  68–69
day cluster  67
design, by type  26–60
expansion rooms  67
independent rooms  69
room groups  66–69

Rugs  406, 410.  See also Carpet

S
Safety 
  See also Security;   
  See also Health

bathtub  32, 37
building codes  205–206
carbon monoxide  495–496
emergency exit  181
emergency shelter  58–60
fire safety.  See Fire Safety
floor surfaces, slippery 
   See Floor Surfaces
fuels.  See name of fuel
intrusion, resisting.  See Security
lighting, night safety.  
   See Lighting Fixtures
radon.  See Radon;   
   See Radon Mitigation
roof access, safe  124
roof collapse   
   See Roof  Structure, Collar 
      Beam; 
   See Roof Structure, Gambrel;   
   See Roof Structure,  
      Triangle-Frame;   
   See Roof Structure, Truss
snow & ice, falling from roof 
   See Snow & Ice Protection

stairs.  See Stairs
windstorms 
   See Wind Damage, 
      Preventing

Scene (lighting term)  550

Screened Porch  56

Sealants
application, proper  233–234
materials  234–236
protection of  236

Sealed Combustion System 
  See also Flue

avoids carbon monoxide hazard 
   496
for boiler  444–445
for gas-fired room heaters  476

Security 
  See also Safety 
  See also Privacy

door locks.  See Door Locks
doors, reinforcement  382–384
garage door, reinforced  391–392
lighting.  See Lighting Fixtures
strong room  29–30
windows, intrusion-resistant 
   366–367

SEER (cooling efficiency)   
  463–464

Sewing Room  44

Shading Fixtures, Exterior 
  158–163

awnings  161–162
balcony  161
design of  158
false eaves  161
gable end overhangs  159–161
lourvers, fixed  163
louvered shutters  162
louver panels  162
overhanging floor  161
porch  161
roof overhangs  159
south-facing glazing, for 
   159–160
trees & shrubs.  See Foliage

Q

R
R-value (RSI)   
  See Insulation, Amounts

Radiators.  See Heating  
  Equipment, Room Heaters

Radon
basics  244–245
dangers  244–245
entry from crawl space  245 
   See also Crawl Space
entry from soil  244–245
entry from water supply  245
in crawl spaces  267–268, 546
in showers  245, 514, 531
protection from 
   See Radon Mitigation;  
   See Water Treatment
testing for  245

Radon Mitigation  261–268
backdrafting, avoid  265
basics  261–263
for crawl spaces  267–268
monitoring  264
sizes, pipe and fan  263–265
sump pump system  265–266
system protection  264–265
under foundations  261–266

Rainwater Recovery  674–675

Range, Conventional  591–593

Range Hood (kitchen)   
  39–41, 424, 491, 595

Range, Induction  593–594

Ratings
air conditioner efficiency  
   (SEER)  469
appliance efficiency ratings  588
boiler efficiency (AFUE)  437
boiler, wood-fired  638
clothes washer (energy  
efficiency)  598

clothes washer (water  
   consumption)  598
doors (NFRC)  374
Energy Star rating system  588
heating stove (default efficiency) 
   631
heating stove (pollution)  631
heat pump cooling efficiency 
   (SEER)  463
heat pump heating efficiency 
   (HSPF)  463–464
heat pump noise (sone)  464
home electronics efficiency  601
insulation (R-value)  207–209
lamp color (color temperature) 
   552, 555
lamp color rendering (CRI)   
   552, 555
lamp energy efficiency  554
moisture permeability (perm)  
   226–228
skylight (NFRC)  400
water filter (NSF)  533, 537–538
water filter (pore size)  532–533
water heater (energy factor)  523
window (NFRC)  351, 368

Rebar (steel)  252–254

Refrigerant  456–457

Refrigerator  589–590

Reverse Osmosis (water filter) 
  530–531, 534–535, 539

Ridge Vents  341

Roller Shades  164–165 
  See also Shading Fixtures,  
  Interior

Roof  312–344
access to rooftop  124
appearance.  See Roof Styles
cooling fans  341–342
cool roof.  See Roof, Cool
heat radiation barrier 
   See Roof, Cool
insulation 
   See Insulation of Roof
leaks  332

living space in  77–83
overhang.  See Roof Overhang
shapes & styles (gallery)  
   116–125
slope  115
snow & ice protection 
   See Snow & Ice Protection
structures, by type 
   See Roof Structure, (Type)
styles.  See Roof Styles
surfaces.  See Roof Surfaces
underlayment  332–333
ventilation, for cooling  340–343
vents  340–341
weak shapes  124
wind damage, resistance 
   312–315

Roof, Cool  336–344
components of  336–337
cooling by ventilation  340–343
cooling fans  341–342
cool surfaces  337–339 
   See also Roof Surfaces
heat radiation barrier  343–344
roof depth, extra  124
solar heating of surfaces  
   337–338

Roof Deck  319, 330–332

Roof Overhang
benefits  115
for entrance cover  55
for shading  159.  See also  
   Shading Fixtures, Exterior
framing, strong  316–317

Roof Structure, A-Frame   
  117, 317–318, 672

Roof Structure, Beam
defined  80
designs  80–81
insulation  320–321
moisture venting  327
rafter depth  318
secure both ends  319

Roof Structure, Collar Beam 
  319–320
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Stairs
dimensions  71
handicap access  72
preventing stratification  71
safety  71
where to locate  70, 95

Steel
concrete reinforcement  252–254
rebar, improved  253

Stem Wall  260, 266–268 
   See also Foundation

Stone
foundation 
   See Foundation, Stone
stone veneer  99, 109–110
thermal lag  92
walls.  See Walls, Stone

Storage Rooms  29

Storm Door  379

Storm Windows  373

Stratification, Temperature
between floors  70-71
fans to prevent  485
stair isolation  71
tall ceilings, with 85

Straw Bale House  673

Strong Room  29–30

Stucco  105

Studs, Wall.  See Wall Studs

Style.  See Architectural Style

Subfloor 
  See Floor Structure, Wooden

Sump Pump  277
radon removal system  265–266

Sun, Motion of  141–148
orient floor plan to  75

Sun Position Charts  144–148

Sun & View Survey  147–148

Sunlight
components of  140–141
glare from.  See Glare
infrared  141
intensity of  167
ultraviolet  141
visible  140–141

Sunroom  49, 182–183

Super-Insulation
amount of.  See Insulation, 
   Amounts
as design principle  15, 207
of basement 
   See Insulation of Basement
of floors 
   See Insulation of Floor
of foundation 
   See Insulation of Foundation
of roof.  See Insulation of Roof
of walls, frame.  See Insulation 
   of Walls, Frame
of walls, masonry.  See  
   Insulation of Walls, Masonry

Swamp Cooler 
  See Evaporative Cooler

Swimming Pool  135–137

System Feeder (hydronic system) 
  450–451

for draining system  450–451
for leak protection  438, 451, 452
for purging system  453
for system pressurization   
   449, 450–451
for system water treatment   
   450, 452
location in system  439, 444

T
Tandem Windows  371–372

Task Lighting  567–569

Terrazzo  406, 409

Thermal Lag  92

Thermal Shutters (glazing) 
   646–648

Thermostats
▶ Programmable Thermostat  
   Selection Guide  506
freeze protection  507
programmable  505–506
proper location  508

Tile
floor  408–409
interior surfaces  308
roof  129–130

Time Controls
clock switches  507
interval timers  505, 507

Toilet Rooms  31–32

Toilets  517–520
convenience  519–520
conventional (siphon) toilets 
   517–518
pressure-flushing  517, 518
primitive & disgusting  519
recommended types  517
vacuum-assisted  519

Tongue-and-Groove Decking  332

Tornadoes
emergency shelter  58–60
locations of  241–242
protection against.  See  
   Wind Damage, Preventing

Track Lighting  571

Trees & Shrubs.  See Foliage

Triangle-Frame Roof.  See Roof 
  Structure, Triangle-Frame

Tubular Skylights.  See Light Pipe

Turbine Ventilators  342

U
Underlayment

floor.  See Floor Structure,  
   Wooden
roof surface  332–333

Urinal  520–521

Shading Fixtures, Interior   
  164–166

curtains & draperies  165–166
roller shades  164–165
venetian blinds  165

Shading, for Cooling  153–166
with exterior fixtures 
   See Shading Fixtures,  
   Exterior
with foliage  153–158
with interior shading devices 
   See Shading Fixtures, 
   Interior

Sheetrock.  See Gypsum Board

Shingles, Roofing
asphalt  126–127
metal  129–130
wood  130

Shower
faucets  512–513
heads  513–514
health hazards  514
water treatment 
   See Water Treatment

Shower Rooms  32–37

Sill Plate  193, 195, 286, 292

Sinkholes  248

Sinks  516

Size.  See also Dimensions
exploit standard sizes  64
metric real vs. nominal  64
of corridors  70
of doors  70
of drawings  618
of glazing  149–150, 153
of house  86–90
of rooms, to fit furnishings  65
of stairs  71

Sky Temperature  180

Skylight  174–176, 400–404
▶ Skylight Selection Guide 
   401–404
appearance  180
comparison to windows,  
   clerestories  & light pipes  
   (table)  142–143
condensation damage  403–404
for daylighting  172–174 
   See also Daylighting
frame construction  403
glazing  402, 404 
   See also Glazing, Materials
heat loss  403
installation  400, 402
leakage  400, 402
openable  403
ratings  400
shading devices, integral  404
size  401
types  401

Smoking Room  72–73

Snow & Ice Protection
▶ Snow & Ice Protection  
   Checklist  125
condensation damage  328
ice dams  328
roof shape  329
safety under eaves  125
snow fences, avoid  125, 329

Sod Roof  671, 673

Soil
as heat source 
   See Geothermal Heat Pump
as insulation  670
earth-sheltered house  670–671
frost depth  247–248
pressure  270–273 
   See also Walls, Basement
radon in  244–245 
   See also Radon
strength, to support foundation 
   247
temperature of deep soil  278
thermal lag  92, 670
water in  246

Solar Collectors
air heating.  See Solar Heating,  
   Active Systems
photovoltaic.  See Solar  
   Electricity Generation
water heating.  See Solar  
   Heating, Active Systems

Solar Electricity Generation 
  658–661

access to sunlight  661
conflict with roof maintenance 
   661
energy output  658
how it works  658
system arrangements  659–661

Solar Heating, Active Systems 
  649–653

access to sunlight  650
all-air systems  653
dimensions  652
excess heat problem  652
freeze protection  652
solar collectors  649–651
space heating systems  651
water heating systems  651

Solar Heating, Passive  654–657 
  See also Glazing, Applications

access to winter sunlight  655
appeal of  654
design issues  656–657
problems of  654–655
with clerestories 
   See Clerestories
with windows  151–152

Spa.  See Bathtub;  See Hot Tub

Specifications (construction)  
  619–620

Split-System Air Conditioners  
  469

Split-System Heat Pumps 
  459–462
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V
Valance Lighting  571

Vapor Barrier
explained  226–228
for frame walls & ceilings 
   299–300
for masonry walls  302
perm rating, explained  226
perm ratings of materials (table) 
   227

Veiling Reflections  566–567

Venetian Blinds  165.  See also  
  Shading Fixtures, Interior

Ventilation, for Air Quality 
   490–494

by openable glazing  179
by range hood.  See Range Hood
of kitchen  39, 491–492
of toilet rooms  493
of workshop  493–494

Ventilation, for Combustion Air. 
  See also Flue

for equipment with open flames 
   496.   
   See also Kitchen
through chase from attic  496
through openable glazing 
   See Clerestories;   
   See Skylights;  
   See Windows
through sealed combustion 
   system.  See Sealed  
   Combustion System

Ventilation, for Comfort Cooling
by fans.  See Fans, Cooling
by openable glazing  179   
   See also Clerestories;   
   See also Skylights;   
   See also Windows

Ventilation, for Humidity  
  Control  
   See also Venting, Moisture;   
   See also Mildew

by openable glazing 
   See Clerestories;   
   See Skylights;   
   See Windows
limitations  502
of bathtub room  492–493
of crawl space 
   See Crawl Space
of kitchen  491–492
of laundry space  493
of shower  492–493
of toilet rooms  493

Ventilation, for Roof Cooling 
  336–337, 340–343

Venting, Combustion Gas 
  See Flue;   
  See Heating Equipment, Room 
      Heaters;   
  See Sealed Combustion System

Venting, Moisture   
  See also Ventilation, for  
      Humidity Control;   
  See also Condensation Damage 
      in Structure, Preventing

basement  277–278
insulation above roof  327
roof  323–326
walls, frame  300
walls, masonry  302

Vestibule  52–55

View
glare from water & snow  178
orient house toward  73
window design for  176–178

Vinyl Siding  104

Vision, Human  550–552
color vision  551–552
effect of age  550
effect of contrast  550
effect of glare  564–566
effect of light intensity  550
effect of veiling reflections 
   566–567

W
Wall Sheathing, Exterior

▶ description   
   194, 198–200, 295–298
as air leakage barrier  194, 295
as base for exterior fixtures  295
as base for exterior surfaces   
   194, 295–296
as structural component   
   194, 239, 295
installation  194, 199, 297
materials  194, 295–296
moisture permeability  227 
   See also Condensation  
      Damage in Structure,  
      Preventing
thickness  296

Wall Studs
described  194, 197, 200
dimensions  289
fabricated (thicker walls)  
   290–292
solid (thinner walls)  290
spacing  289, 290
strength requirements  290
wiring passages  290–291

Wall Surfaces, Exterior  308–311
aluminum siding  104
appearance  104–114
blank walls, avoiding  112–114
board-and-batten  104
brick  106–108, 309–310, 398
clapboard  104
decoration with foliage  113
decoration with ornaments  113
half-timbered  110
lightweight surfaces   
   104–106, 308
painted  104, 111–112
plastic (vinyl) siding  104
shingles  104
stone  109–110
stone veneer  311, 398
stucco  104

Walls, Basement  270–281 
  See also Foundation

design for strength  271–273
insulation  278–279, 280–281
soil pressure  270–273

Walls, Frame
condensation, prevention  
   299–300.  See also  
   Condensation Damage in 
   Structure, Preventing
corners, strong  294–295
double-wall  291
headers  194, 197, 292–293
insulation.  See Insulation of  
   Walls, Frame
moisture venting  300 
   See also Venting, Moisture
openings  197
openings for doors & windows 
   194, 197, 293–294
plate, bottom  292
plate, sole  292
plate, top  292
sheathing, exterior.  See Wall 
   Sheathing, Exterior
sheathing, interior 
   See Interior Surfaces
studs.  See Wall Studs
vapor barrier  299–300 
   See also Vapor Barrier

Walls, Interior
insulation.   
   See Insulation of Interior 
   Walls, Floors & Ceilings
load-bearing  65–66, 189, 191
wet walls  69–70

Walls, Masonry
basement.  See Walls, Basement
brick-and-block  310
concrete block  202
concrete frame  202
filler blocks  202–204
insulation.  See Insulation of  
   Walls, Masonry
interior surfaces.  See Interior 
Surfaces
moisture venting  302, 304.   
   See also Venting, Moisture

stone-on-block  311
stone walls  109–110, 201–202
vapor barrier  302.  See 
also Vapor Barrier

Walls, Stone  109–110, 201–202

Wash Basins  516
faucets  516
height  517

Water
consumption, by use  512
faucets.  See Faucets
filters.  See Water Treatment
heaters.  See Water Heating
in soil.  See Ground Water
pipes.  See Water Pipes
rainwater recovery  674–675
treatment.  See Water 
   Treatment
waste water recovery  676
well water.   
   See Water Treatment; 
   See Well Water

Water Hammer  543–544

Water Heating  522–529
delay at faucet, minimizing  529
electricity cost, lowering  523
energy sources for  522
energy use for  511
hot water recirculation  529
pipe heat loss, reducing  525
space for water heater  51–52
temperature setting  524
water heater, conventional  
   (storage)  522–525
water heater, direct-venting 
   523–524
water heater, heat pump 
   525–526
water heater, solar.  See Solar 
   Heating, Active Systems
water heater, space heating  
   boiler as  528
water heater, tankless, electric 
   527
water heater, tankless, gas-fired 
   527–528

Water Pipes  542–546
ease of repair  542
freeze protection  544–546
insulation  544
layout, for water treatment  543
layout, to avoid interference 
   between fixtures  542–543
layout, to minimize hot water 
   delay  529
main water valve  544
water hammer, preventing 
   543–544

Water Softener   
   534–535, 536–537, 538–539

Water Treatment  530–541
▶ methods & equipment (table) 
  534–535
▶ recommendations, by usage  
  530–532
filter, carbon   
   533, 534–535, 536–538
filter, ceramic  534–535, 540
filter, reverse osmosis   
   534–535, 539
filters, sediment  534–535, 536
filter, ultraviolet   
   534–535, 540–541
for hydronic heating system  452
pollutants (table)  534–535
testing water supply  532
water softener 
   See Water Softener
well water.  See Well Water

Well Water
as heat source & sink.  See  
   Geothermal Heat Pump
radon hazard  245 
   See also Radon
treatment 
   See Water Treatment

Wet Walls  69–70  
  See also Floor Plan
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Wind Damage, Preventing
▶ Wind Protection Checklist  239
hurricanes  241
roof design for  312–315
tornadoes  241–242

Wind Energy  662

Window Sills, Fancy   
  103, 289, 368, 371

Window Terminology  353

Windows, Applications  
   See also Glazing, Applications

comparison to clerestories,  
   skylights & light pipes 
   142–143
for appearance enhancement  
   100–103, 140, 180
for daylighting  167–168 
   See also Daylighting
for emergency exit  181
for solar heating  151–152 
   See also Glazing,  
      Applications;   
   See also Solar Heating,  
      Passive
for ventilation  179 
   See also Ventilation
for view  176–178 
   See also View
in shower rooms  36
in toilet rooms  32
privacy, design for  176–178 
   See also Privacy
shading 
   See Shading, for Cooling
sizing, to reduce heat loss 
   149–150

Windows, Installation
finned windows, easy  
   replacement  368–370
mounting features  364–365
tandem windows  371–372
unframed glass  370
windows without finned frame 
   370

Windows, Materials &  
  Components

frame materials  362–364
glazing edge seals  362
glazing materials 
   See Glazing, Materials
insulating fill gases  361
number of panes  361
spacing between panes  361–362
thermal break (metal frames) 
   364
weatherstripping  365–366

Windows, Selection Factors
▶ Window Selection Guide 
   352–367
▶ recommendations  350–351
ability to replace glazing  366
ability to replace  
   weatherstripping  366
cleaning, ease  352
fixed or openable  352
mounting method  364–365
openable windows, styles 
   353–356.  See also  
   Windows, Types of Opening
ratings, NFRC  351, 368
resistance to intrusion  366–367
resistance to storm damage   
   239, 366–367
service life  350
shape  352
size  352

Windows, Types of Opening 
  354–356

awning  355
casement, inward swinging  355
casement, outward swinging  355
combination hinged (tilt-turn)  
   356
double-hung  354–356
hopper  356
jalousie (louver)  356
slider, horizontal (glider) 
   354–356
slider, vertical (single-hung) 
   354–356
storm windows  373

Wiring & Cable
air leakage around, prevent 
   348–349
convenience features  347
insulation interference, avoid 
   347–348
passages in joists  284
passages in wall studs  290–291
underground  189–190

Wood
as heating fuel  627–628, 629
fireplace.  See Fireplace
floor structure.  See Floor  
   Structure, Wooden
floor surfaces  
   See Floor Surfaces
house construction 
   See Frame Construction
pellet fuels  631, 633
roof.  See Roof
walls.  See Walls, Frame
wood-fired heating equipment 
   See Heating with Firewood

Workshop  51
in garage.  See Garage
ventilation  493–494

X, Y

Z
Zero-Energy House  663
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