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reductions. See needs reductions
space, 96
water, 101–103, 101–103

responsibilities in integrated design teams,
54–55, 54

retail sales, daylighting effects on, 154
Revit Architecture

energy modeling, 186–187, 187–188
shading devices, 81, 81

rigid insulations, 149–150
roof area

calculations, 223, 223
renewable energy analysis, 198
water harvesting, 172–173, 173

room volumes in energy modeling, 186–187,
187–188

Rose Bowl Stadium, 102

S
salvaged materials

Anita B. Gorman Conservation Discovery
Center, 114, 115

C.K. Choi Center for Asian Research, 101
Heifer International Center, 71
transport savings, 103

SBC (Sustainable Building Challenge), 18
SBIC (Sustainable Buildings Industry

Council), 84
SBSE (Society of Building Science

Educators), 79
SBTool, 18
schedules

graywater models, 174, 174
sustainable materials, 205, 205

schematic design
renewable energy, 197
workshops, 66

schools
culture, 88–89, 88–89
daylighting effects on, 153–154
Green Schools Program, 219

Scientific Advisory Group on the
Environment (SAGE), 6

seasons, 79
set point temperatures, 100, 100
shading devices

in daylighting, 156, 156, 161
in energy modeling, 51, 191, 191–192
for glazing, 111–113, 112–113
tools for, 81, 81

shelves in daylighting, 156, 161
SHGC (Solar Heat Gain Coefficient),

149–150
shipping materials, 114
Silent Spring (Carson), 5, 14
simulations in energy modeling, 181, 184
single-source model, 32
site factors for water harvesting, 171
“Skylighting and Retail Sales: An

Investigation into the Relationship
Between Daylight”, 154

social indicators in Gold Standard system,
126

Society of Building Science Educators
(SBSE), 79

software package interoperability, 220
solar factors, 40

BIM analysis, 47, 48
photovoltaic systems

analysis, 198–200, 199
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location factors, 79, 193
renewable energy systems, 122–124,

123
solar south

in climate impact, 133–134
in daylighting, 110–111, 155
finding, 136–137, 136–138
for sun angle, 79–80

solar heat gain coefficient (SHGC), 111
solar hot-water heaters, 193
solar time, 79
Solarban 70XL glazing, 150
sorting in BIM, 51
southern orientation

building mass, 99
in climate impact, 133–134
in daylighting, 110–111, 155
finding, 136–137, 136–138
for sun angle, 79–80

space resource consumption, 96, 116
Spearville wind farm, 126
specialization, 58
Spectrally Selective Glazing, 149
spreadsheets for water analysis, 169
St. Basil’s Cathedral, 3
St. Peter’s Basilica, 3, 3
stack ventilation, 104
stakeholders

integrated design teams, 59
predesign workshops, 65

steel contractor savings, 72
Stepping Stone Award, 215
stormwater

infiltration, 71
runoff strategies, 67

strip malls, 91
“Student Performance in Daylit Schools”

(Nicklas and Bailey), 154
“Study into the Effects of Light on Children

of Elementary School Age: A Case of
Daylight Robbery”, 153–154

sun
angles, 79
in climate data, 79–81, 80–81
for daylighting. See daylighting

as free resource, 107, 110–113, 110,
112–113

and orientation, 131
in renewable energy analysis, 198
western, 224

Sunset Drive Office Building, 71–73, 72
sunshading devices

in daylighting, 156, 156, 161
in energy modeling, 51, 191, 191–192
for glazing, 111–113, 112–113
tools for, 81, 81

sustainability, 2
BIM strategies, 40
defining, 9–12, 11
future, 212–218, 213–218
green building rating systems, 16–23, 17,

21
history, 2–6, 2–4
importance, 13–16
living buildings, 23–24, 24
order of operations. See order of

operations in sustainable solutions
trends, 6–9, 7, 9

Sustainability Matrix, 11
Sustainability Report, 11
Sustainable Building Challenge (SBC), 18
“Sustainable Building Rating Systems

Summary” (Fowler and Rauch), 16
Sustainable Buildings Industry Council

(SBIC), 84
Sustainable By Design, 79
sustainable materials, 200–201

baselines, 204
BIM model, 204–208, 205–207
climate, culture, and place, 201–203
needs reduction, 203–204
optimizing, 208

system coordination, virtual models for, 212

T
Taj Mahal, 102
tall windows, 155
Target Finder baseline, 181–182, 182
teams, design. See integrated design teams
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temperature
data, 81–83, 82–83
in daylighting, 157

Texas Guide to Rainwater Harvesting, 106
thermal efficiency of boilers and furnaces,

118, 118
thermal resistance, 94
3D energy model, 49, 49
3D simulation vs. 2D representation, 34
three-dimensional virtual models, 211–212
3ds Max application, 160
Three Mile Island nuclear incident, 6
Thule area, 2
Tipping Mar + associates, 216
TMY2 data, 160
toilets

composting, 101
efficient, 119
low-flush, 102
rainwater collection for, 106

Top Ten Award, 70
Top Ten Green Projects program, 6–7
“Toward a New Metropolis: The

Opportunity to Rebuild America”
(Nelson), 56

Trajectory of Environmentally Responsive
Design, 12

treatment of water, 168
Triple Bottom Line accounting, 10
turf grass, 102

U
U-value measure, 111, 149–150
UN General Assembly, 10
Underfloor Air Distribution (UFAD), 116,

116
University of British Columbia-Vancouver

(UBC), 101
University of Texas Health Science Center at

Houston (UTHSCH)
BaseLineGreen tool, 202
external shading, 112–113, 112–113
materials, 96, 98, 98
orientation, 139

rainwater collection, 106, 106
Top Ten Green Projects, 7, 7

urinals
efficient, 119
water-free, 102

U.S. Green Building Council (USGBC), 6, 57
growth, 8–9
LEED. See LEED (Leadership in Energy

and Environmental Design)
studies, 14
wall and ceiling materials data, 222

U.S. Solar Radiation Resource Map site,
198, 199

useful daylight illuminance, 164

V
ventilation

natural, 133, 133
wind, 103–105, 104

virtual models, 211–212
visible light transmittance (VLT), 111,

149–150
visual acuity, 153

W
Wainwright Building, 4, 4
walls

BIM, 39, 39
climate factors, 148
in daylighting, 155 
materials, 222

Ward, Greg, 160
Washington, D.C. LEEDS certification, 23
water and water harvesting, 166–168

baselines and goals, 168–169
BIM, 40, 170, 170, 172–177, 173–176
building load factors, 175, 175
capture potential, 176–177, 176
climate impacts, 167
conservation programs, 166
graywater, 173–175, 174
heating units, 119
Heifer International Center, 71
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location factors, 169–170, 170
for materials, 96
needs

analysis, 175–176, 176
reductions, 101–103, 101–103,

167–168
optimizing, 178
rainfall factors, 170, 170
roof areas, 172–173, 173
runoff strategies, 67
site factors, 171
treatment onsite, 168

Water Efficiency Credits 3.1 and 3.2, 168
water-free urinals, 102
weather. See climate factors
Weather Maker tool, 84
Weatherbase site, 82–83, 85
wetlands, 107, 109, 171
White, E. B., 75
Wilderness Act, 5
William McDonough + Partners, 24
wind

charts, 105
data, 85–86, 86
as free resource, 103–106, 103
for renewable energy, 122, 124, 193, 196

Wind Powering America site, 193
window-to-wall ratio, 223, 224

windows
daylighting, 155
natural ventilation cooling, 104, 104

“Windows and Classrooms: A Study of
Student Performance and the Indoor
Environment”, 154

“Windows and Offices: A Study of Office
Worker Performance and the Indoor
Environment”, 154–155

wood decking, 114, 115
worker performance, daylighting effects on,

154–155
workflow, 46
workshops for integrated design teams,

65–67
World Commission on the Environment and

Development, 10
WorldClimate website, 170, 170
Wright, Frank Lloyd, 127

X
xeriscaping, 166
XML schema, 185–187

Z
Zimmer Real Estate Services, 124
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