Contents Overview

WHAT'S IN THE SWL PRINTED

WHAT'S IN THE ~ SWL ELECTRONIC

I NAVIGATION 20

e SWL Printed Contents

o SWL Electronic Contents

e Additional Navigation Methods

I1 USING SUN, WIND & LIGHT 50
¢ Buildings and Energy Use

¢ Design Decision Chart for Net-Zero

III SYNERGIES 78
e 7 essential themes for net-zero design
IV BUNDLES 94

¢ Bundles Explained

¢ Selecting Bundles and Making Your Own

e Some Fundamental Bundles: 9 sets strategy
sets for high-performance design

V FAVORITE DESIGN TOOLS, condensed 194

VI FAVORITE DESIGN STRATEGIES,
condensed 216

VII HIGH-PERFORMANCE BUILDINGS 250

® 6 techniques for net-zero energy and
carbon-neutral design

APPENDICES A-E 293
INDICES 339

e Searchable, printable electronic documents,
including all SWL Printed content

VIII DETAILED DESIGN STRATEGIES E.1

* 106 energy design strategies with
precedents and preliminary design tools for
passive cooling, solar heating, daylighting,
fresh air ventilation and renewable power

IX DETAILED ANALYSIS
TECHNIQUES E.277

® 29 analysis techniques for climate
assessment, loads estimation and design
strategy selection

APPENDICES F-H E.364
®  Sun Charts and Sundials, covering the world

¢ (limate Maps for the USA and Canada
ADDITIONAL DIGITAL RESOURCES

e (limate data for the USA

¢ (limate analysis reports for the USA

e SWL Tools, spreadsheet for net-zero energy
anatysis

¢ Bibliography, searchable

CONTENTS

3



SWL

Printed Contents

Contents Overview vii
SWL Printed Contents, abbreviated ix
SWL Electronic Contents, abbreviated xi

Alphabetic Contents
of Bundles, Synergies and Strategies,

N SWL Electronic, and SWL Printed XV
Preface 1
Introduction 13
Part I NAVIGATION 20

¢ Navigation Matrix by Scale and Energy Topic 23

¢ Navigation by Design Strategy Maps 27

¢ Navigation by Climate 39
Part II USING SUN, WIND & LIGHT 50

¢ Buildings and Energy Use 53

¢ Design Decision Chart 59
Part III SYNERGIES 78

S1  Climate Resources 80

S2  Occupant Behaviors 82

S3  Resource-Rich Environments 84

®

abbreviated*

S4  Spatial Zoning 86
S5  Thermal Sailing 88
S6  Multivalent Design 90
S7  Active Tailored Systems 92
Part IV BUNDLES 94
¢ Bundles Explained 97
e Making Your Own Bundles 103
* Some Fundamental Bundles 108
B1  Neighborhood of Light 110
B2  Cooling Neighborhood 118
B3  Solar Neighborhood 128
B4  Integrated Urban Patterns 138
B5  Daylight Building 148
B6  Passively Cooled Building 156
B7  Passive Solar Building 166
B8  Outdoor Microclimates 176
B9  Responsive Envelope 184

Part V FAVORITE DESIGN TOOLS,
condensed 194

Building Groups Scale
14  Daylight Spacing Angles 196

* All of the SWL Printed material is also included in electronic format
in ¥ SWL Electronic.

SWL PRINTED CONTENTS, abbreviated

—de
x



%X SWL PRINTED CONTENTS, abbreviated

20  Building Spacing for Solar Access 198 63  Layer of Shades 244

Buildings Scale 69 Ventilation.Openings Arrangement 245
54  Night Ventilation Potentials Map 200 78 Photovoltaic Walls and Roofs 246
57 Daylight Uniformity Rule 202 79 Solar Hot Wat.er %47
91  External Shading 248
Building Parts Scale
74 Insulation Recommendations 204 Part VII HIGH-PERFORMANCE BUILDINGS 250
75  Sizing Direct Thermal Storage 206 P1  Energy Targets 252
84  Passive Solar Glazing Area 208 P2  Annual Energy Use 262
85  Sizing Windows for Daylighting 210 P3  Net-Zero Energy Balance 270
86  Sizing Cross- and Stack-Ventilation 212 P4 Energy Use Intensity 276
106  Glazing Recommendations 214 P5  Emissions Targets 280
Part VI FAVORITE DESIGN STRATEGIES, 6. Carbon-Neutral Buldings 288
condensed 216 Part VIII DETAILED DESIGN STRATEGIES E.1
Unbuilt Located in ¥ SWL Electronic
e aray Programing sy PartIX DETAILED ANALYSIS
TECHNIQUES E.277

Building Groups Scale Located in ¥ SWL Electronic

3 Topographic Microclimates 222
7 Loose or Dense Urban Patterns 223 Appendices located in SWL Printed 293
Buildings Scale A SWL Printed Contents, detailed 295
24 M1gr§t1on 224 B SWL Electronic Contents, detailed 301
26  Cooling Zones 225
28  Heating Zones 226 C Abbreviations and Unit Conversions 311
29  Buffer Zones 227 D Glossary 317
30  Permeable Buildings 228 _ .

E Bibliography, SWL Printed onl 331
32 Locating Outdoor Rooms 230 Touography y
33 Atrium Building 231 Indices 339
35  Thin Plan 232 . Subject 341
37  Deep Sun 233 o Designers and Precedents 387
41 Daylight Zones 234 . Design Tools 399
43 Rooms Facing the Sun and Wind 235 . . .
4 Cross-Ventilation Rooms 236 Appendices located in SWL Electronic E.364
46  Evaporative Cooling Towers 237 F Climate Data by Latitude/City E.365
48 Direct Gain Rooms 238 6 Additional Climate Data E.405
49  Sunspaces 239 bl . £ 402
53 Stack-Ventilation Rooms 240 H  Bibliography, SWL Electronic 42
54  Night-Cooled Mass 241
Building Parts Scale
60  Mass Arrangement 242



SWL Electronic Contents

Part I NAVIGATION 20
See SWL Printed contents

Part II USING SUN, WIND & LIGHT 50
See SWL Printed contents

Part III SYNERGIES 78
See SWL Printed contents

Part IV BUNDLES 94
See SWL Printed contents. See also list by levels in

Part VIII.

Part V FAVORITE DESIGN TOOLS,
condensed. See SWL Printed contents 194

Part VI FAVORITE DESIGN STRATEGIES,
condensed. See SWL Printed contents 216

Part VII HIGH PERFORMANCE BUILDINGS 250
See SWL Printed contents

* Al of the SWL Printed material is also included in electronic
format in # SWL Electronic.

abbreviated*

Part VIII DETAILED DESIGN STRATEGIES E.1
Includes Bundles from SWL Printed in the sequence

of levels.

viii. Building Groups Scale E.3
Level 9 NEIGHBORHOODS (See SWL Printed)
B1  Neighborhood of Light 110
B2  (Cooling Neighborhood 118
B3  Solar Neighborhood 128
B4  Integrated Urban Patterns 138
Level 8 URBAN FABRIC E.5
Streets, Open Spaces and Buildings
1 Converging Ventilation Corridors E.6
2 Shared Shade E.8
3 Topographic Microclimates E.11
4 Daylight Density E.14
5 Climatic Envelopes E.16
Streets and Buildings
6 Glazed Streets E.19
7 Loose or Dense Urban Patterns E.21
8 Gradual Height Transitions E.23

** Strategies designated as “in SWL4” will appear in their fully
developed form in the 4th edition.

xi



Open Spaces and Buildings

Rooms

SWL ELECTRONIC CONTENTS, abbreviated

X,
=

9 Interwoven Buildings and Planting E.24 34  (Clustered Rooms E.100
10 Interwoven Buildings and Water E.27 35  Thin Plan E.101
11 Winter Courts E.28 36  East-West Plan £.103
12 Neighborhood Sunshine E.31 37 Deep Sun E.105
38  Skylight Building E.108
Level 7 URBAN ELEMENTS E.33 39  Moving Heat to Cold Rooms E.111
Streets, Open Spaces and Buildings 40  Stratification Zones E.114
13 Daylight Blocks E.34 41 Daylight Zones E.115
14  Daylight Envelopes E.36 42 Convective Loops E.116
15  Solar Envelopes E.40
16  Shadow Umbrella E.49 Level 4 THE '.‘OOM ) E.117
17 Breezy or Calm Streets E.53 B9  Responsive Envelope (See SWL Printed) 184
18  Tall Building Currents E.55 Rooms and Courtyards
Open Spaces and Buildings 43 Rooms Facing the Sun and Wind E.118
19 Dispersed Buildings E.58 44 Cross-Ventilation Rooms E.120
20  East-West Elongated Building Groups  E.60 45 Wind Catf:hers . E.123
21 Windbreaks £.63 46  Evaporative Cooling Towers E.126
22 Green Edges E.65 47  Toplight Room E.129
23 Overhead Shades E.66 48  Direct Gain Rooms E.132
49  Sunspaces E.134
viii. Buildings Scale E.68 50  Thermal Storage Walls E.137
Level 6 WHOLE BUILDINGS (See SWL Printed) 51  Thermal Collector Walls and Roofs E.139
. o 52  Roof Ponds E.143
g: anlygh:: Bcu1lt:1rcl‘gB " 122 53  Stack-Ventilation Rooms E.145
assivety Looted buTiding 54  Night-Cooled Mass E.147
B7  Passive Solar Building 166 light R G £
B8  Outdoor Microclimates 176 >>  Daylight Room Geometry 150
56  Glare-Free Rooms [in SWL4] £.151
Level 5 ROOM ORGANIZATIONS E.70 57 Sidelight Room Depth E.152
Rooms and Courtyards Courtyards
24 Migration £.71 58  Breezy or Calm Courtyards E.154
25  Periodic Transformations E.74 59 Shady Courtyards E.157
26 Cooling Zones E.76 iii. Buildina Parts Scal E.160
27 Mixed Mode Cooling g79 VNI BuUitding Farts Scate ’
28  Heating Zones E.81 Level 3 Building Systems E.162
29 Buffer Zones E.83 Walls, Roof and Floors
31  Borrowed Daylight E.91 61  Water Edges E.168
33 Atrium Building E.97



Walls and Roofs
63  Layer of Shades

Walls and Windows
64  Reflected Sunlight

Roofs
65  Open Roof Structure
66  Daylight Roof

Window

67  Separated or Combined Openings
68  Window Placement

69  Ventilation Openings Arrangement
70 Well-Placed Windows

Systems

71 Sympathetic HVAC Systems [in SWL4]
72 Mechanical Heat Distribution

73 Electric Light Zones

Level 2 Elements

Walls, Roof and Floors

74 Skin Thickness

75  Thermal Mass

76  Earth Edges

77  Radiant Surfaces [in SWL4]

Walls and Roofs

78  Photovoltaic Roofs and Walls
79  Solar Hot Water

80  Breathing Walls

81  Solar Reflectors

Walls and Windows
82 Low Contrast

Roofs and Windows
83  Skylight Wells

Windows

84  Solar Apertures

85  Daylight Apertures
86  Ventilation Apertures
87  Air Flow Windows

88  Light Shelves

89  Movable Insulation

E.170

E.173

E.176
E.177

E.180
£.182
E.185
£.187

E£.188
E.189
£.192

E.194

£.196
£.203
E.208
E.211

E.212
E.215
E.218
E.220

E.222

E.223

E.224
E.227
E.229
£.231
£.232
E.235

90  Daytight Enhancing Shades
91  External Shading
92  Internal and In-between Shading

Lighting
93  Task Lighting

Storage
94  Rock Beds

Distribution

95  Mechanical Mass Ventilation
96  Mechanical Space Ventilation
97  Ducts and Plenums

98  Earth-Air Heat Exchangers

Equipment
99  Air-Air Heat Exchangers
100 Heat Pumps [in SiL4]

Controls
101  Manual or Automated Controls

Level 1 Materials

Walls, Roofs and Floors

102  Mass Surface Absorptance
103 Daylight Reflecting Surfaces
104  Exterior Surface Color

Walls and Roofs
105 Double Skin Materials

Windows
106 Window and Glass Types

Part IX DETAILED ANALYSIS
TECHNIQUES

A Climate as a Context

Sun

A1l Sundial

A2  Sun Path Diagram
A3 Solar Radiation
Wind

A4 Wind Rose

A5  Wind Square

E.237
E.239
E.247

E.249

E.250

E.253
E.255
E.257
E.259

E.261
E.263

E.264

E.265

E.266
E.267
E£.268

£.270

E.273

E.277
E.279

E.280
E.283
£.285

E.288
£.290

x
= SWL ELECTRONIC CONTENTS, abbreviated



A6 Air Movement Principles E.292 D Combining Climate, Program

Sun and Wind and Form E.338
A7 Site Microclimates E.297 Design Strategies
Light A24  Bioclimatic Chart !5.339
A8  Sky Cover £.302 A25 Earth Contact E.343
A9 Daylight Availability E.305 Heating and Cooling Patterns
A10 Daylight Obstructions E.308 A26 Shading Calendar E.344
A1l  Design Daylight Factor E.310 A27 Total Heat Gains and Losses E.350
Comfort A28 Balance Point Temperature E.356
A12  Temperature and Humidity [in SWL4] E.313 A29  Balance Point Profiles E.357
A13 Adaptive Comfort Criteria E.314 .
Appendices
B Program and Use E.315 Appendices located in SWL Printed 293
Occupancy A SWL Printed Contents, detailed 295
Al4  Energy Programming E.316 B SWL Electronic Contents, detailed 301
A15  Load-Responsive Scheduling E.318 C Abbreviations and Unit Conversions 311
A16 Occupancy Heat Gain E.320
D Glossary 317
Electric Lighting Bibli b, SWL Printed onl
A17  Electric Lighting Heat Gain 323 b Bibliography, SWL Printed only 331
Equipment Appendices located in SWL Electronic E.364
A18  Equipment Heat Gain E.325 F Climate Data by Latitude/City E.365
A19  Electric Loads E.326 . i
A20 Service Hot Water Loads E.328 6  Additional Climate Data E.405
H Bibliography, SWL Electronic E.422
C Form and Envelope E.329
A21 Skin Heat Flow E.330 Indices (See SWL Printed) 339
A22 Window Solar Gain E.332 . Subject 341
A23 Ventilation or Infiltration Gain . Designers and Precedents 387
and Loss E.325 . Design Tools 399

SWL ELECTRONIC CONTENTS, abbreviated

v

*



Alphabetic Contents

A13
99
87
A6
P2
33
A29
A28
A24
31
80
58
17
29
P6
S1

34
B2
26

of Strategies, Techniques, Bundles, Synergies
and High-Performance Assessments

Adaptive Comfort Criteria
Air-Air Heat Exchangers
Air Flow Windows

Air Movement Principles
Annual Energy Use

Atrium Building

Balance Point Profiles
Balance Point Temperature
Bioclimatic Chart
Borrowed Daylight
Breathing Walls

Breezy or Calm Courtyards
Breezy or Calm Streets
Buffer Zones
Carbon-Neutral Buildings
Climate Resources
Climatic Envelopes
Clustered Rooms

Cooling Neighborhood
Cooling Zones

E.314
E.261
E.321
E.292
262
E.97
E.357
E.356
E.339
E.91
E.218
E.154
E.53
E.83
288
80
E.16
E.100
118
E.76

42

44
85
A9
13
B5

90
14
Al0
103
66
55
41
37
A1l
48
19
105

Convective Loops

Converging Ventilation Corridors

Cross-Ventilation Rooms
Daylight Apertures
Daylight Availability
Daylight Blocks

Daylight Building
Daylight Density

Daylight Enhancing Shades
Daylight Envelopes
Daylight Obstructions
Daylight Reflecting Surfaces
Daylight Roof

Daylight Room Geometry
Daylight Zones

Deep Sun

Design Daylight Factor
Direct Gain Rooms
Dispersed Buildings
Double Skin Materials

E.116
E.6
E.120
E.227
E.305
E.34
148
E.14
E.237
E.36
E.308
E.267
E.177
E.150
E.114
E.105
E.310
E.132
E.58
E.270

Z ALPHABETIC CONTENTS



ALPHABETIC CONTENTS

%
<.

97
98
A25
76
20
36
A17
73
A19
Al4
P1
P4
P5
A18
46
104
91
56

22
28
100
62
B4
92

10
63
88
A15
32

Ducts and Plenums
Earth-Air Heat Exchangers
Earth Contact

Earth Edges

East-West Elongated Building Groups

East-West Plan

Electric Lighting Heat Gain
Electric Light Zones

Electric Loads

Energy Programming

Energy Targets

Energy Use Intensity

Emissions Targets

Equipment Heat Gain
Evaporative Cooling Towers
Exterior Surface Color

External Shading

Glare-Free Rooms [in SWL4]
Glazed Streets

Gradual Height Transitions
Green Edges

Heating Zones

Heat Pumps [in SWL4]
Insulation Outside

Integrated Urban Patterns
Internal and In-between Shading
Interwoven Buildings and Planting
Interwoven Buildings and Water
Layer of Shades

Light Shelves

Load-Responsive Scheduling
Locating OQutdoor Rooms

Loose or Dense Urban Patterns

E.257
E.259
E.343
E.208
E.60
E£.103
E.323
E.192
E.326
E.316
252
276
280
E.325
E.126
E.268
E.239
E.151
E.18
E.23
E.65
E.81
E.263
E.169
138
E.247
E.24
E.27
E.170
E.232
E.318
E.94
E.21

82

101

60

102

72
95
96
24
27
89
39
S6
B1
12
P3
54
16
S2
65
B8
23
B6
B7
25
30
78
77
64
S3
B9
94
52
43

Low Contrast

Manual or Automated Controls
Mass Arrangement

Mass Surface Absorptance
Mechanical Heat Distribution
Mechanical Mass Ventilation
Mechanical Space Ventilation
Migration

Mixed Mode Building
Moveable Insulation

Moving Heat to Cold Rooms
Multivalent Design
Neighborhood of Light
Neighborhood Sunshine
Net-Zero Energy Balance
Night-Cooled Mass
Occupancy Heat Gain
Occupant Behaviors

Open Roof Structure
Outdoor Microclimates
Overhead Shades

Passively Cooled Building
Passive Solar Building
Periodic Transformations
Permeable Buildings
Photovoltaic Roofs and Walls
Radiant Surfaces [in SWL4]
Reflected Sunlight
Resource-Rich Environments
Responsive Envelope

Rock Beds

Roof Ponds

Rooms Facing the Sun and Wind

E.222
E.264
E.163
E.266
E.189
E.253
E.255
E71
E.79
E.235
E.111
90
110
E.31
284
E.147
E.49
82
E.176
176
E.66
156
166
£.74
E.86
E.212
E.211
E.173
84
184
E.250
E.143
E.118



67
A20
A26
16
59

57
A7
A21
74
A8
38
83
84
15
79
B3
A3
81
S4
53
40
Al
A2
49
71

Separated or Combined Openings
Service Hot Water Loads
Shading Calendar
Shadow Umbrella

Shady Courtyards
Shared Shade

Sidelight Room Depth
Site Microclimates

Skin Heat Flow

Skin Thickness

Sky Cover

Skylight Building
Skylight Wells

Solar Apertures

Solar Envelopes

Solar Hot Water

Solar Neighborhood
Solar Radiation

Solar Reflectors

Spatial Zoning
Stack-Ventilation Rooms
Stratification Zones
Sundial

Sun Path Diagram
Sunspaces

Sympathetic HVAC Systems [in SWL4]

E.180
E.328
E.344
E.49
E.157
E.8
E.152
E.231
E.330
E.196
E.302
E.108
E.223
E.224
E.40
E.215
128
E.285
E.220
86
E.145
E.114
E.280
E.283
E.134
E.188

S7
18
93
Al2
51
75
S5
50
35
47

A27
86
A23
69
61
70
21
45
106
68
A22
A4
A5
11

KEY

Active Tailored Systems

Tall Building Currents

Task Lighting

Temperature and Humidity [in SWL4]
Thermal Collector Walls and Roofs
Thermal Mass

Thermal Sailing

Thermal Storage Walls

Thin Plan

Toplight Room

Topographic Microclimates

Total Heat Gains and Losses

Ventilation Apertures

Ventilation or Infiltration Gain and Loss

Ventilation Openings Arrangement
Water Edges
Well-Placed Windows
Windbreaks

Wind Catchers

Window and Glass Types
Window Placement
Window Solar Gain

Wind Rose

Wind Square

Winter Courts

A = Analysis technique
B = Bundle

P = High-performance assessment

S = Synergy

No prefix = Design strategy

92
E.55
E.249
E.313
£.138
E.203
88
E.137
E.101
E.129
E.11
E.350
E.229
E.325
E.185
E.168
E.187
E.63
E.123
E.273
E.182
E.332
E.288
E.290
E.28

ALPHABETIC CONTENTS

3



