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ClO ZOl1l9 County Zone County Zone County Zone County Zone County./:l>
11B Adams 13B Blair 13B Carbon 13B Columbia 14A Erie
12A Allegheny 15 Bradford 13B Centre 14A Crawford 12A Fayette
13B Armstrong 11B Bucks 11 B Chester 12B Cumberland 15 Forest
12A Beaver 14A Butler 14A Clarion 12B Dauphin 11B Franklin
13B Bedford 13B Cambria 15 Clearfield 10B Delaware 12B Fulton
12B Berks 15 Cameron 13B Clinton 15 Elk 12A Greene
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County
Mercer
Mifflin
Monroe
Montgomery
Montour
Northampton
Northumberland
Perry
Philadelphia
Pike
Potter
Schuylkill
Snyder
Somerset
Sullivan
Susquehanna
Tioga
Union
Venango
Warren
Washington
Wayne
Westmoreland
Wyoming
York

e

Zone
14A
12B
13B
11 B
13B
12B
13B
12B
10B
13B
15
13B
13B
13B
14A
15
15
13B
14A
14A
12A
15
13B
14A
118

~ Zone 108
Zone 118
Zone 12A
Zone 12B
Zone 138
Zone 14A
Zone 15

County
Lawrence
Lebanon
Lehigh
Luzerne
Lycoming
McKean

Zone
14A
12B
12B
13B
13B
15

County
Huntingdon
Indiana
Jefferson
Juniata
Lackawanna
Lancaster

Zone
12B
13B
15
12B
14A
11 B

e
FIGURE 902.1 (39)
PENNSYLVANIA
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12A Bristol
12A Kent
12A Newport
14A Providence
12A Washington

[---:-'<-:-:J Zone 12A

Zone 14A
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Zone County Zone County
7A Abbeville 7A Greenwood
6B Aiken (H) 5A Hampton (H)
5A Allendale (H) 5A Horry (H)
7A Anderson 5A Jasper (H)
5A Bamberg (H) 7A Kershaw
5A Barnwell (H) 7A Lancaster
5A Beaufort (H) 7A Laurens
5A Berkeley (H) 6B Lee (H)
6B Calhoun (H) 68 Lexington (H)
5A Charleston (H) 6B Marion (H)
7A Cherokee 6B Marlboro (H)
7A Chester 6B McCormick (H)
7A Chesterfield 6B Newberry (H)
6B Clarendon (H) 7A Oconee
5A Colleton (H) 6B Orangeburg (H)
6B Darlington (H) 7A Pickens
6B Dillon (H) 6B Richland (H)
5A Dorchester (H) 6B Saluda (H)
6B Edgefield (H) 7A Spartanburg
7A Fairfield 6B Sumter (H)

~ 6B Florence (H) 7A Union
5A Georgetown (H) 6B Williamsburg (H)
7A Greenville 7A York

[[l]]]]] Zone 5A

iii Zone 68

~ Zone 7A

ee

Noo
w
~
91
ffi
:::g
~

~
25
:z:
~
F
rnz
ffi
:::g
G')
-<
oo
&::w
m
:::g
<
~
~ ~ a. Counties identified with (H) shall be considered "hot and humid climate areas" for purposes of the application of Section 502.1.1.
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~ Zone 148

Zone 15

~ Zone 16
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ZOlJ1le COIl.nIJ1l~Y ZOll'1le COIl.nIJ1l~Y ZOlJ1le COl.JJIJ1l~Y

15 Aurora 15 Brule 14B Clay

15 Beadle 15 Buffalo 16 Codington

14B Bennett 15 Butte 15 Corson

14B Bon Homme 15 Campbell 15 Custer

16 Brookings 14B Charles Mix 15 Davison
16 Brown 16 Clark 16 Day

ZOlJ1le
16
15
14B
15
15
15

COIl.nIJ1l~Y

Deuel
Dewey
Douglas
Edmunds
Fall River
Faulk

ZOlJ1le
16
14B
15
16
15
15

e
COIl.nIJ1l~Y

Grant
Gregory
Haakon
Hamlin
Hand
Hanson

ZOlJ1le
15
15
14B
15
14B
15

COIl.nIJ1l~Y

Harding
Hughes
Hutchinson
Hyde
Jackson
Jerauld

ZOlJ1le
15
15
15
15
15
15

COIl.nIl'1l~Y

Jones
Kingsbury
Lake
Lawrence
Lincoln
Lyman

ZOlJ1le
16
15
16
15
14B
15
15
15
15
15
15
16
15
15
15
15
15
14B
14B
15
14B
15
14B
15

COIl.nIJ1l~Y

Marshall
McCook
McPherson
Meade
Mellette
Miner
Minnehaha
Moody
Pennington
Perkins
Potter
Roberts
Sanborn
Shannon
Spink
Stanley
Sully
Todd
Tripp
Turner
Union
Walworth
Yankton
Ziebach
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.... (")co Zone County Zone County Zone County Zone County Zone County Zone COllJnty Zone County Zone Countyco ....
98 Anderson 108 Claiborne 108 Fentress 98 Hawkins 8 Lauderdale 8 Meigs 98 Roane 98 Trousdale 3:
8 8edford 98 Clay 8 Franklin 8 Haywood 8 Lawrence 8 Monroe 98 Robertson 108 Unicoi ~

-I
98 8enton 98 Cocke 98 Gibson 8 Henderson 8 Lewis 98 Montgomery 8 Rutherford 98 Union m

s:
8 81edsoe 8 Coffee 8 Giles 98 Henry 8 Lincoln 8 Moore 108 Scott 98 Van 8uren :J>
8 810unt 8 Crockett 98 Grainger 98 Hickman 8 Loudon 108 Morgan 8 Sequatchie 98 Warren "'tJen
8 8radley 98 Cumberland 98 Greene 98 Houston 98 Macon 98 Obion 98 Sevier 98 Washington
108 Campbell 8 Davidson 98 Grundy 98 Humphreys 8 Madison 98 Overton 78 Shelby (H) 8 Wayne
98 Cannon 98 De Kalb 98 Hamblen 98 Jackson 8 Marion 8 Perry 98 Smith 98 Weakley
98 Carroll 8 Decatur 8 Hamilton 98 Jefferson 8 Marshall 108 Pickett 98 Stewart 98 White
108 Carter 98 Dickson 108 Hancock 108 Johnson 98 Maury 8 Polk 98 Sullivan 8 Williamson
98 Cheatham 8 Dyer 8 Hardeman 8 Knox 8 McMinn 98 Putnam 98 Sumner 98 Wilson
8 Chester 78 Fayette (H) 8 Hardin 98 Lake 8 McNairy 8 Rhea 8 Tipton

e

Zone 78

Zone 8
Zone 98

Zone 108~

.' .~..-. :,' :

e
FIGURE 902.1(43)

TENNESSElEa
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e

Counties identified with (H) shall be considered "hot and humid climate areas" for purposes of the application of Section 502.1.1.
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ZOl11le iCOIUID1l~ ZOl11le iCOIUlI11l~Y ZOl11le COlUll11lty ZOl11le COlUll11lty ZOD1le COlUll11lty ZOl11le COlUll11lty ZOl11le COlUll11lty ZOl11le tCOllll11lty0
0
c.J 5A Anderson (H) 6B Callahan 4B Comal (H) 6B Denton 7B Gaines 5B Henderson (H) 5B Mason (H) 5B San Saba (H)
~ 6B Andrews 2B Cameron (H) 5B Comanche (H) 7B Dickens 3B Galveston (H) 2B Hidalgo (H) 3B Matagorda (H) 5B Schleicher (H)-=II
m 5A Angelina (H) 6B Camp 5B Concho (H) 3C Dimmit (H) 7B Garza 5B Hill (H) 3C Maverick (H) 7B ScurrydQI
&:: 3B Aransas (H) 9B Carson 6B Cooke 8 Donley 5A Gillespie (H) 8 Hockley 5B McCulloch (H) 6B Shackelford
j;>

7B Archer 6B Cass 5B Coryell (H) 3C Duval (H) 6B Glasscock 5B Hood (H) 5B McLennan (H) 5A Shelby (H)~

(5 9B Armstrong 9B Castro 7B Cottle 6B Eastland 3B Goliad (H) 6B Hopkins 3C McMullen (H) 9B Sherman
~
j;> 3C Atascosa (H) 4B Chambers (H) 5B Crane (H) 6B Ector 4B Gonzales (H) 5A Houston (H) 4B Medina (H) 5B Smith (H)
F

4B Austin (H) 5A Cherokee (H) 5B Crockett (H) 5A Edwards (H) 9B Gray 6B Howard 5B Menard (H) 5B Somervell (H)i'ii'i
&:: 9B Bailey 7B Childress 7B Crosby 6B Ef Paso 6B Grayson 6B Hudspeth 6B Midland (H) 2B Starr (H)m
:IiI 5A Bandera (H) 7B Clay 68 Culberson 5B Ellis (H) 6B Gregg 6B Hunt 4B Milam (H) 6B Stephens
{;)

4B Bastrop (H) 8 Cochran 9B Dallam 6B Erath 4B Grimes (H) 9B Hutchinson 5B Mills (H) 6B Sterlingc(

('» 7B Baylor 6B Coke 5B Dallas (H) 5B Falls (H) 4B Guadalupe (H) 5B Irion (H) 6B Mitchell 7B Stonewall
0
~ 3B Bee (H) 5B Coleman (H) 7B Dawson 6B Fannin 8 Hale 6B Jack 6B Montague 5A Sutton (H)
w 5B Bell (H) 6B Collin 3C De Witt (H) 4B Fayette (H) 8 Hall 3B Jackson (H) 4B Montgomery (H) 8 Swisherm
dQI 4B Bexar (H) 7B Collingsworth 9B Deaf Smith 6B Fisher 5B Hamilton (H) 5A Jasper (H) 9B Moore 5B Tarrant (H)0::::
~ 5A Blanco (H) 4B Colorado (H) 6B Delta 8 Floyd 9B Hansford 6B Jeff Davis 6B Morris 6B Taylor-=II
(5 7B Borden 7B Foard 7B Hardeman 4B Jefferson (H) 7B Motley 5A Terrell (H)
~ 5B Bosque (H) 4B Fort Bend (H) 4B Hardin (H) 2B Jim Hogg (H) 5A Nacogdoches (H) 7B Terry
0

6B Bowie 6B Franklin 4B Harris (H) 3C Jim Wells (H) 5B Navarro (H) 6B Throckmorton0
~ 3B Brazoria (H) 5B Freestone (H) 6B Harrison 5B Johnson (H) 5A Newton (H) 6B Titusm

@J 4B Brazos (H) 3C Frio (H) 9B Hartley 6B Jones 6B Nolan 58 Tom Green (H)
5A Brewster (H) 6B Haskell 3C Karnes (H) 3B Nueces (H) 5B Travis (H)
8 Briscoe 5B Hays (H) 6B Kaufman 9B Ochiltree 5A Trinity (H)
2B Brooks (H) 9B Hemphill 5A Kendall (H) 9B Oldham 5A Tyler (H)
5B Brown (H) 2B Kenedy (H) 4B Orange (H) 6B Upshur
4B Burleson (H) 7B Kent 6B Palo Pinto 5B Upton (H)
5A Burnet (H) 5A Kerr (H) 5A Panola (H) 4B Uvalde (H)
4B Caldwell (H) 5A Kimble (H) 6B Parker 4B Val Verde (H)
3B Calhoun (H) 7B King 9B Parmer 6B Van Zandt

4B Kinney (H) 5A Pecos (H) 3B Victoria (H)
2B Kleberg (H) 5A Polk (H) 4B Walker (H)
7B Knox 9B Potter 4B Waller (H)
3C La Salle (H) 5A Presidio (H) 6B Ward
6B Lamar 6B Rains 4B Washington (H)
8 Lamb 9B Randall 3C Webb (H)
5B Lampasas (H) 5B Reagan (H) 3B Wharton (H)
4B Lavaca (H) 5A Real (H) 9B Wheeler
4B Lee (H) 6B Red River 7B Wichita
5B Leon (H) 6B Reeves 7B Wilbarger

~ Zone 28 EJ Zone 58 4B Liberty (H) 3B Refugio (H) 28 Willacy (H)
G::::2I Zone 38 IIIIliII Zone 68 5B Limestone (H) 9B Roberts 5B Williamson (H)122221 Zone 3C ~ Zone 78

9B Lipscomb 4B Robertson (H) 4B Wilson (H)~ Zone 48 ~ Zone 8
IDllIIIlll Zone 5A ~ Zone 98 3C Live Oak (H) 68 Rockwall 6B Winkler

5B Llano (H) 5B Runnels (H) 6B Wise
6B Loving 5B Rusk (H) 6B Wood 0

FI a. Counties identified with (H) shall be considered "hot and humid climate areas" 7B Lubbock 5A Sabine (H) 8 Yoakum ~
for purposes of the application of Section 502.1.1. 7B Lynn 5A San Augustine (H) 6B Young ~

=I
4B Madison (H) 4B San Jacinto (H) 2B Zapata (H) m

F~GlUJ~1E 902. ~ {44) 6B Marion 3C San Patricio (H) 3C Zavala (H)
F£

~ llEJtASa ~
eo 6B Martin
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FIGURE 902.1 (45)

UTAH

e

Zone County
14B Beaver
12B Box Elder
15 Cache
14B Carbon
15 Daggett
12B Davis
15 Duchesne
14B Emery
14B Garfield
10B Grand
12B Iron
12B Juab
10B Kane
13B Millard
15 Morgan
13B Piute
15 Rich
12B Salt Lake
13B San Juan
14B Sanpete
13B Sevier
15 Summit
12B Tooele
15 Uintah
12B Utah
15 Wasatch
10B Washington
14B Wayne
12B Weber

~ Zone 108
Zone 128

~ Zone 138
~ Zone 148

Zone 15

e

(")
r='

~
j>....
m
s:»
""D
(IJ



Zone 15
~ Zone 16
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VERMONT

lOl11ls
15
15
16
15
16
15
15
16
16
16
15
16
15
15

iCOIl.lll11l~Y

Addison
Bennington
Caledonia
Chittenden
Essex
Franklin
Grand Isle
Lamoille
Orange
Orleans
Rutland
Washington
Windham
Windsor
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=" 0co Zone County Zone COlJlll1lty Zone County Zone County Zone County Zone County Zone County Zone County ....i\)

~8 Accomack 9B Campbell 11 B Floyd 8 Isle Of Wight 11B Montgomery 10B Orange 10B Prince William 10B Scott
l>

9B Albemarie 9B Caroline 9B Fluvanna 8 James City 8 Nansemond 11B Page 11 B Pulaski 11 B Shenandoah ....
10B Alleghany 11 B Carroll 10B Franklin 9B King And Queen 9B Nelson 10B Patrick 11 B Rappahannock 11 B Smyth

m
S

9B Amelia 8 Charles City 11 B Frederick 9B King George 8 New Kent 9B Pittsylvania 8 Richmond 8 Southampton l>
9B Amherst 9B Charlotte 10B Giles 9B King William 8 Northampton 9B Powhatan 9B Roanoke 10B Spotsylvania "tI

(J)

9B Appomattox 8 Chesterfield 8 Gloucester 8 Lancaster 8 Northumberland 9B Prince Edward 9B Rockbridge 10B Stafford
10B Arlington 11 B Clarke 9B Goochland 10B Lee 9B Nottoway 8 Prince George 11 B Rockingham 8 Surry
11 B Augusta 10B Craig 11 B Grayson 10B Loudoun 10B Russell 8 Sussex
11 B Bath 10B Culpeper 10B Greene 9B Louisa 11B Tazewell
9B Bedford 9B Cumberland 8 Greensville 9B Lunenburg 11 B Warren
11 B Bland 10B Dickenson 9B Halifax 11 B Madison 11B Washington
9B Botetourt 8 Dinwiddie 9B Hanover 8 Mathews 8 Westmoreland
8 Brunswick 9B Essex 8 Henrico 9B Mecklenburg 10B Wise
10B Buchanan 10B Fairfax 10B Henry 8 Middlesex 11 B Wythe
9B Buckingham 1DB Fauquier 11 B Highland 8 York

~ndlelPendenft Cities

Zone City Zone City Zone City Zone City Zone City Zone City Zone City Zone City
10B Alexandria 10B Clifton Forge 10B Fairfax 8 Hampton 10B Manassas 10B Norton 8 Richmond 8 Suffolk
9B Bedford 8 Colonial Heights 10B Falls Church 11B Harrisonburg 10B Manassas Park 8 Petersburg 9B Roanoke 8 Virginia Beach
11B Bristol 10B Covington 8 Franklin 8 Hopewell 10B Martinsville 8 Poquoson 9B Salem 11B Waynesboro
9B Buena Vista 9B Danville 10B Fredericksburg 9B Lexington 8 Newport News 8 Portsmouth 9B South Boston 8 Williamsburg
98 Charlottesville 8 Emporia 118 Gaiax 98 Lynchburg 8 Norfolk 118 Radford 118 Staunton 118 Winchester
8 Chesapeake

FIGURE 902.1 (47)
VIRGINIA
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0
0
CAl

Z 'zoll1le COIUlIl1l~Y=9
ffi 12B Adams:!jI
~ 12A Asotin
~
=8 11B Benton
(3 12B Chelanz
~ 12A Clallam
F
UTi! 11A Clark
~ 12A Columbiam
:!jI 11A Cowlitz
~
-=( 14A Douglas
0 15 Ferry
0
~ 11 B Franklin
en

~t
12A Garfieldm

~ 12B Grant<
~ 11A Grays Harbor9

~~
«5 12A Island
~ 11A Jefferson
0
0 iDA King
!OJ 11A Kitsapm

@J 14A Kittitas
12A Klickitat
11A Lewis
15 Lincoln
11A Mason
15 Okanogan
11A Pacific
15 Pend Oreille
11A Pierce
12A San Juan
11A Skagit
11A Skamania
11A Snohomish
14A Spokane
15 Stevens
11A Thurston
11A Wahkiakum
118 Walla Walla

Zone 1OA fG:7}1 Zone 128 I
12A Whatcom
14A Whitman

Zone 11A Zone 14A 12A Yakima
Zone 11 8 c=:J Zone 15

1-:«:1 Zone 12A

0
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Zone 1DB~ Zone 12A

Zone 11 B mm!I Zone 13A
~

Zone COII.mty Zone COIlJll1llty ZOl1lle COII.mty
13A Barbour 10B Kanawha 13A Pocahontas

N
11 B Berkeley 12A Lewis 13A Preston

0 10B Boone 10B Lincoln 10B Putnam
0
w 11 B Braxton 10B Logan 12A Raleigh
Z
~ 12A Brooke 12A Marion 13A Randolph
m 10B Cabell 12A Marshall 11 B RitchieJ.'j
z 11B Calhoun 11B Mason 11 B Roane
>
~ 11 B Clay 11B Mcdowell 12A Summers
(5 12A Doddridge 11B Mercer 12A Taylor:z
~ 12A Fayette 12A Mineral 13A Tucker
I
m 11 B Gilmer 10B Mingo 11B Tyler
z 13A Grant 12A Monongalia 12A Upshurm
:::0 12A Greenbrier 11B Monroe 10B Wayne
G>
0( 11 B Hampshire 11 B Morgan 12A Webster
(') 12A Hancock 12A Nicholas 12A Wetzel
0
z 12A Hardy 12A Ohio 11B Wirt
en 12A Harrison 13A Pendleton 11 B Woodm
:II 11 B Jackson 118 Pleasants 118 Wyoming<:» 118 Jefferson
-I
(5
Z
0 F8GURE 902.1(49)()
c WEST VIRGINIA
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~ rF liOl11le COIl,mfty liOl11le CiOtl.mfty
m 15 Adams 15 Marathon~
m 17 Ashland 15 Marinette::g
f:) 16 Barron 15 Marquette
~

0 17 Bayfield 15 Menominee
<:) 15 Brown 15 Milwaukee
~
fj) 15 Buffalo 15 Monroem

JI
17 Burnett 15 Oconto:::fj

-< 15 Calumet 17 Oneida~
=:J 15 Chippewa 15 Outagamie<5
~ 15 Clark 15 Ozaukee
0 15 Columbia 15 Pepin
(')

I

15 Crawford 15 PiercelQJ
ffi

1III111
f";1 15 Dane 16 Polk@

M0,1.,l
15 Dodge 15 Portage
15 Door 17 Price
17 Douglas 15 Racine
15 Dunn 15 Richland
15 Eau Claire 15 Rock
17 Florence 16 Rusk
15 Fond Du Lac 15 Sauk
17 Forest 17 Sawyer
15 Grant 15 Shawano
15 Green 15 Sheboygan
15 Green Lake 15 St Croix
15 Iowa 17 Taylor
17 Iron 15 Trempealeau
15 Jackson 15 Vernon
15 Jefferson 17 Vilas

Zone 15 15 Juneau 15 Walworth

~ Zone 16 15 Kenosha 17 Washburn

ffi[[[]] Zone 17
15 Kewaunee 15 Washington
15 La Crosse 15 Waukesha
15 Lafayette 15 Waupaca
17 Langlade 15 Waushara
17 Lincoln 15 Winnebago
15 Manitowoc 15 Wood
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FIGURE 902.1(51)

WYOMING

e

Zone County
16 Albany
15 Big Horn
15 Campbell
16 Carbon
15 Converse
15 Crook
15 Fremont
14B Goshen
15 Hot Springs
15 Johnson
15 Laramie
17 Lincoln
15 Natrona
15 Niobrara
15 Park
14B Platte
15 Sheridan
17 Sublette
16 Sweetwater
17 Teton
16 Uinta
15 Washakie
15 Weston

~ Zone 148
Zone 15

~ Zone 16
[[[]]I]] Zone 17
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CHAPTER 10
REFERENCED STANDARDS

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the
promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this
document that reference the standard. The application of the referenced standards shall be as specified in Section 107.

AAMA
Standard
reference
number

American Architectural Manufacturers Association
1827 Walden Office Square
Suite 104
Schaumburg, IL 60173-4268

Title

Referenced
in code

section number

101/1.S.2-97

101/1.S.2/NAFS-02

AMCA

Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows
and Glass Doors Table 502.1.4.1, 601.3.2.2, 802.3.1

Voluntary Performance Specification for Windows, Skylights and Glass Doors 802.3.1

Air Movement and Control Association International
30 West University Drive
Arlington Heights, IL 60004-1806

Standard
reference
number Title

Referenced
in code

section number

500-89

ANSI

Test Methods for Louvers, Dampers, and Shutters 802.3.4

American National Standards Institute
25 West 43rd Street
Fourth Floor
New York, NY 10036

Standard
reference
number Title

Referenced
in code

section number

Z21.10.3-98

Z21.13-99

Z21.47-00

Z21.56-98

Z83.8-96

Z83.9-96

ARI

Gas Water Heaters, Volume III - Storage Water Heaters with Input Ratings Above 75,000 Btu per Hour,
Circulating Tank and Instantaneous-with Addenda Z21.10.3a-99 Table 504.2.1, Table 804.2

Gas-Fired Low-Pressure Steam and Hot Water Boilers Table 803.2.2(5)

Gas-Fired Central Furnaces-with Addenda Z21.47a-2000 Table 803.2.2(4)

Gas-Fired Pool Heaters-with Z21.56a-with Addenda-1999 Table 504.2.1

Gas Unit Heaters-with Addendum Z83.8a-1997 Table 803.2.2(4)

Gas-fired Duct Furnaces " Table 803.2.2(4)

Air Conditioning and Refrigeration Institute
4301 North Fairfax Drive
Suite 200
Arlington, VA 22203

Standard
reference
number Title

Referenced
in code

section number

210/240-94

310/380-93

325-98

340/360-2000

365-94

460-94

550/590-98

Unitary Air-Conditioning and Air-Source Heat Pump Equipment Table 503.2,
. Table 803.2.2(1), Table 803.2.2(2)

Standard for Packaged Terminal Air-Conditioning and Heat Pumps 202, Table 803.2.2(3)

Ground Water-Source Heat Pumps Table 803.3.2(2)

Commercial and Industrial Unitary Air-Conditioning and Heat Pump
Equipment Table 803.2.2(1), Table 803.2.2(2)

Commercial and Industrial Unitary Air-Conditioning Condensing Units Table 803.3.2(1)

Remote Mechanical-Draft Air-Cooled Refrigerant Condensers Table 803.3.2(6)

Water Chilling Packages Using the Vapor Compression Cycle Table 803.3.2(2)



~EFERENCEDSTANDARDS

560-92

13256-1 (1998)

ASHRAE

ARi-conftol1'lllUledi

Absorption Water Chilling and Water Heating Packages Table 803.3.2(2)

Water-source Heat Pumps - Testing and Rating for Performance - Part 1: Water-to-Air and
Brine-to-Air Heat Pumps Table 803.2.2(2)

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
1791 Tullie Circle, NE
Atlanta, GA 30329-2305

Standard
reference
number Title

Referenced
in code

section number

136-1993 (RA 2001)

146-1998

13256-1 (1998)

55-1992

90.1-2001

ASHRAE-1999

ASHRAE-2001

ASHRAE-2000

A Method of Determining Air Change Rates in Detached Dwellings 402.2.3.9

Testing and Rating Pool Heaters Table 804.2

Water-source Heat Pumps - Testing and Rating for Performance - Part 1: Water-to-Air and
Brine-to-Air Heat Pumps Table 803.2.2(2)

Thermal Environmental Conditions for Human Occupancy 202

Energy Standard for Buildings Except Low-Rise Residential Buildings 701.1,801.2,802.1,802.2

ASHRAE HVAC Applications Handbook-1999 504.2.2

ASHRAE Fundamentals Handbook- 2001 Table 302.1, 402.4.2,502.2.1.1.2,
502.2.2,503.3.1,803.2.1

ASHRAE HVAC Systems and Equipment Handbook-2000 503.3.1, 803.2.1

Plumbing Fixture Fittings 504.6.1

Steam Generating Units Table 803.2.2(5)

ASME
Standard
reference
number

A1l2.18.1-2000

PTC 4.1 - 1964

ASTM
Standard
reference
number

American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990

Title

ASTM International
100 Barr Harbor Drive
West Conshohocken, PA 19428-2859

Title

Referenced
in code

section number

Referenced
in code

section number

•
C 236-93e1

C 518-98

C 976 - 90(1996)96e1

E96-00

E 283-99

E 779-99

CTi

Standard Test Method for Steady-State Thermal Performance of Building Assemblies by
Means of a Guarded Hot Box 602.1.1.1

Standard Test Method for Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus Table 503.3.3.3

Standard Test Method for Thermal Performance of Building Assemblies by Means of a Calibrated Hot Box 602.1.1.1

Standard Test Methods for Water Vapor Transmission of Materials 502.1.1, 602.1.7,
802.1.2

Test Method for Determining the Rate of Air Leakage Through Exterior Windows,
Curtain Walls and Doors Under Specified Pressure Differences Across the Specimen 502.1.3,

Table 502.1.4.1,802.3.2,802.3.7

Standard Test Method for Determining Air Leakage Rate by Fan Pressurization 402.2.3.9

Cooling Technology Institute
2611 FM 1960 West, Suite H-200
Houston, TX 77068-3730

Standard
reference
number Title

Referenced
in code

section number

STD-201 (1996)

ATC-I05 (1997)

198

Certification Standard for Commercial Water Cooling Towers Table 803.3.2(6)

Acceptance Test Code for Water Cooling Towers Table 803.3.2(6)
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REFERENCE~STANDAR~S

U.S. Department of Energy
c/o Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402-9325

Standard
reference
number Title

Referenced
in code

section number

10 CFR Part 430, Subpart B,
Appendix E (1998)

10 CFR Part 430,
Subpart B, Appendix N (1998)

10 CFR Part 430, Subpart B,
Test Procedures (1998)

ORNL/Sub-86-721431l-88

DOEfEIA-0376
(Current Edition)

Uniform Test Method for Measuring the Energy Consumption of
Water Heaters Table 504.2.1, Table 803.2.2(4), Table 804.2

Uniform Test Method for Measuring the Energy Consumption of Furnaces and Boilers Table 503.2, Table 803.2.2(5),
Table 804.2

Energy Conservation Program for Consumer Products 202

Building Foundation Design Handbook Table 502.2,502.2.1.5,502.2.3.5

State Energy Prices and Expenditure Report 806.2.3

Hydronics Institute, Division of the Gas Appliance Manufacturers Association
P.O. Box 218
Berkeley Heights, NJ 07054

Standard
reference
number Title

Referenced
in code

section number

HBS

ICC

I=B=R - Testing and Rating Standard for Heating Boilers, 1989 Ed Table 803.2.2(5)

International Code Council, Inc.
5203 Leesburg Pike, Suite 600
Falls Church, VA 22041-3401

Standard
reference
number Title

Referenced
in code

section number

IBC-03

ICC EC-03

IEBC-03

IFC-03

IFGC-03

IMC-03

IPC-03

J1IESNA

International Building Code® 201.3

ICC Electrical Code™ 201.3

International Existing Building Code™ 101.2

International Fire Code® 201.3

International Fuel Gas Code® 201.3

International Mechanical Code® 201.3,202,503.3.3.4,503.3.3.4.1,503.3.3.4.2,803.2.5,
803.2.6, 803.2.8.1, 803.2.8.1.1, 803.2.8.1.2, 803.3.4, 803.3.8.1

International Plumbing Code® 201.3

II1uminating Engineering Society of North America
120 Wall Street, 17th Floor
New York, NY 10005-4001

Standard
reference
number Title

Referenced
in code

section number

90.1-2001

NF······R,··C,...... ",;\,' .

Energy Standard for Buildings Except Low-Rise Residential Buildings 701.1,801.2,802.1,802.2

National Fenestration Rating Council, Inc.
8484 Georgia Avenue
Suite 320
Silver Spring, MD 20910

Standard
reference
number Title

Referenced
in code

section number

100-01 Procedure for Determining Fenestration Product V-Factors 102.5.2,601.3.2,
601.3.2.1



REFERENCED STANDARDS

200-01

400-01

NOAA

NFRC-eontinued
Procedure for Determining Fenestration Product Solar Heat Gain Coefficients and

Visible Transmittance at Normal Incidence 102.5.2,601.3.2,601.3.2.1

Procedure for Determining Fenestration Product Air Leakage Table 502.1.4.1, 601.3.2.2, 802.3.1

National Oceanic and Atmospheric Administration
U.S. Department of Commerce
clo Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402-9325

Standard
reference
number Title

Referenced
in code

section number

CUM 81-2

SMACNA

Annual Degree Days To Selected Bases 1961-1990 Normals Table 302.1, 402.2.3.7

Sheet Metal and Air Conditioning Contractors National Association, Inc.
4021 Lafayette Center Drive
Chantilly, VA 20151-1209

Standard
reference
number Title

Referenced
in code

section number

SMACNA-85

UL

HVAC Air Duct Leakage Test Manual 402.2.3.8,803.3.6

Underwriters Laboratories Inc.
333 Pfingsten Road
Northbrook, IL 60062-2096

Standard
reference
number Title

Referenced
in code

section number

181A-98

181B-95

727-98

731-95

WDMA

Closure Systems for Use with Rigid Air Ducts and Air Connectors
- with Revisions through December 1998 503.3.3.4.3, 803.2.8

Closure Systems for Use with Flexible Air Ducts and Air Connectors
-with Revisions through December 1998 503.3.3.4.3,803.2.8

Oil-Fired Central Furnaces-with Revisions through January 1999 Table 803.2.2(4)

Oil-Fired Unit Heaters-with Revisions through January 1999 Table 803.2.2(4),

Window and Door Manufacturers Association
1400 East Touhy Avenue, Suite 470
Des Plaines, IL 60018

Standard
reference
number Title

Referenced
in code

section number

101/I.S.2-97

101/I.S.2/NAFS-02

200

Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows and
Glass Doors Table 502.1.4.1, 601.3.2.2, 802.3.1

Voluntary Performance Specification for Windows, Skylights and Glass Doors 802.3.1
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The sections and construction details in Details 502.2.1.5(1) and 502.2.1.5(2), and Tables 502.2.3.1(1), 502.2.3.1(2), 502.2.3.1(3),
502.2.3.2,502.2.3.3,502.2.3.5 and 502.2.3.6 are intended to be representative and not all-inclusive. Adopting agencies are encour­
aged to add construction details and sections appropriate to their specific areas. Utilization ofthese tables should be correlated with
local industry group practices and model code research recommendations.

A;;::. 12" MINIMUM

For 51: 1 inch =25.4 mm.
I!)IETA~l 502.2.1.5(1)

CRAWL SIPAClE WAll ~NSUlATiON-~NSTAllAT~ONNOl. 1

A ~S LESS THAN 12"

A

For 51: 1 inch =25.4 mm.
IOIETA~l 502.2.1.5(2)

<CRAWL SIPACIE WAll ~NSlUJlAT~ON-~NSTAllAT~ONNO.2



APPENDIX

TABLE 502.2.3.1 (1)
WAll ASSEMBLIES

(Uw selected shall not exceed ~he llJo determined by Section 502.2.3.1 for amy wall section)

WAll DETAllSa

Typical schedules:

Typical interior finish- Typical exterior finish-
TYPE AND

1. Gypsum wallboard; 1. Stucco; SPACING OF R-VAlUE Of
2. Lath and plaster; or 2. Wood or plywood siding; or FRAMING CAVITY R-VAlUE OF

U b
3. 3/g" minimum wood paneling 3. Brick veneer (nominal) INSULATION SHEATHING w

4" Studs 11 naninsulating 0.085
@ 16" o.C.

13 noninsulating 0.076

13 3 0.064

13 5 0.056

13 7 0.051

WOOD STUD CONSTRUCTION
15 naninsulating 0.070

- ""'1> 15 3 0.059
.... >-
.... ;::

INTERIOR FINISH :;:: EXTERIOR FINISH 15 5 0.053
.... >-

:::;:: 15 7 0.048
:::;::
.... >-

.... ;::: 6" Studs 19 naninsulating 0.058
INSULATION

....>
~> SHEATHING @ 16" a.c.
><;::: 19 3 0.050:>

- :;~
19 5 0.046

19 7 0.041

21 noninsulating 0.052

21 3 0.046

21 5 0.042

21 7 0.038

6" Studs
21 naninsulating 0.050

@ 24" a.c.

STEEL STUD CONSTRUCTION 4" Studs 11 naninsulating 0.14
@ 16" a.c.

-:; ~ r-
13 naninsulating 0.13

:: ::
6" Studs:: :: EXTERIOR FINISH 19 naninsulating 0.11INTERIOR FINISH ... :: @ 16" a.c.

:: ::
::: :: 4" Studs 11 naninsulating 0.12::: ::
:: :: @ 24" a.c.

INSULATION
>- 13 naninsulating 0.11SHEATHING:: >-

::: ;::
6" Studs_t: ~ -- @ 24" a.c. 19 naninsulating 0.10

For SI: 1 inch =25.4 mm.
a. Details shown are for insulation and are not complete construction details.
b. Uw calculated based on the ASHRAE Fundamentals Handbook 2001.
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TAlBllE 5102.2.3. ~ (2)
WAll ASSIEMBUIES

(Q)w se~eiC~etdl s!hlal~~ I1"IlO~ eXiCeetdi ~!hle Q)o tdIe~elrmnll1ledi roy SeiC~nol1"ll 5102.2.3.~ ~Olr all1"lly Wal~~ seiC~noll1l)

WAll DE1"A~lSI R-VAUJlIE OR 1"V1P1E IlI w AND Ro fOR WAll 1"HUC~NESSUSTIEOa

PLAiN CONCRE1"E MASONRV BlOC~ CONS1"RIlIC1"~ON 6" 8" 10" 12"

No insulation, no interior finish
Uw 0.37 0.33 0.31 0.30
Ro 2.70 3.03 3.23 3.33

Plain block wythe Uw 0.18 0.13 0.11 0.09Loose fill in cores, no interior finish Ro 5.56 7.69 9.09 11.11

No insulation, interior finish
Uw 0.24 0.23 0.22 0.21

Interior finish: 1// gypsum Ro 4.17 4.35 4.55 4.76
board on furring strips

No insulation, foil-backed gypsum board interior finish
Uw 0.18 0.17 0.16 0.16
Ro 5.56 5.88 6.25 6.25

1" extruded polystyrene, interior finish
Uw 0.13 0.13 0.12 0.12
Ro 7.69 7.69 8.33 8.33

Cavity insulation and interior 2" expanded polystyrene, interior finish
Uw 0.09 0.09 0.09 0.09
Ro 11.11 11.11 11.11 11.11

finish: 1/2" gypsum board on
Uw 0.08 0.08 0.08 0.08furring strips 2" extruded polystyrene, interior finish Ro 12.50 12.50 12.50 12.50

2" polyisocyanurate, interior finish
Uw 0.06 0.06 0.06 0.06
Ro 16.67 16.67 16.67 16.67

R-ll, 2 x 3 studs, interior finish
Uw 0.07 0.07 0.07 0.07
Ro 14.29 14.29 14.29 14.29

Interior finish: 1/2" gypsum Uw 0.06 0.06 0.06 0.06board over fibrous batt or loose R-13, 2 x 3 studs, interior finish Ro 16.67 16.67 16.67 16.67
fill between studs out from wall

UwR-19, 2 x 4 studs, interior finish
0.05 0.05 0.05 0.05

Ro 20.00 20.00 20.00 20.00

MLPl1"~-WVn~1E WAllS
Uw AND Ro fOR WALL rHl~CIl<NIESS lISTEDb,c,d,e

8" 10" 12" 14"

No insulation, Uw 0.32 0.26 0.24 0.22

Plain block and clay wythes
no interior finish Ro 3.13 3.85 4.17 4.55
Loose fill in cavity, Uw NA 0.12 0.12 0.11
no interior finish Ro NA 8.33 8.33 9.09
Loose fill, Uw 0.11 0.10 0.10 0.10
interior finish Ro 9.03 10.00 10.00 10.00
Loose fill foil-backed gypsum board, Uw 0.10 0.09 0.09 0.09
interior finish Ro 10.00 11.11 11.11 11.11
1" expanded polystyrene in cavity, Uw NA 0.13 0.12 0.12
interior finish Ro NA 7.69 8.33 8.33
2" expanded polystyrene in cavity, Uw NA 0.08 0.08 0.08
interior finish Ro NA 12.50 12.50 12.50
1" extruded polystyrene in cavity, Uw NA 0.11 0.11 0.11

Cavity insulation and interior interior finish Ro NA 9.09 9.09 9.09
finish: 1/2" gypsum board on

2" extruded polystyrene in cavity, Uw NA 0.07 0.07 0.07furring strips
interior finish Ro NA 14.29 14.29 14.29
1" polyisocyanurate in cavity, Uw NA 0.08 0.08 0.08
interior finish Ro NA 12.50 12.50 12.50
2" polyisocyanurate in cavity, Uw NA 0.05 0.05 0.05
interior finish Ro NA 20.00 20.00 20.00
l"expanded polystyrene in cavity foil-backed gypsum board, Uw NA 0.09 0.09 0.09
interior finish Ro NA 11.11 11.11 11.11
I" extruded polystyrene in cavity foil-backed gypsum board, Uw NA 0.08 0.08 0.08
interior finish Ro NA 12.50 12.50 12.50

For SI: 1 inch =25.4 mm, 1 pound per cubic foot =0.1572 kg/m3
.

a. The Uw values are for blocks made with concrete having a density of 80 pounds per cubic foot; for other densities, the Uw must be calculated based on the R-values
provided in NCMA TEK 6-1A or the ASHRAE Fundamentals Handbook 2001.

b. 8" composite wall: 4" dense outer wythe and hollow-unit inner wythe.
c. 10" cavity wall: 4" dense outer wythe, 2" air space and 4" hollow-unit inner wythe.
d. 12" cavity wall: 4" dense outer wythe, 2" air space and 6" hollow-unit inner wythe.
e. 14" cavity wall: 4" dense outer wythe, 2" air space and 8" hollow-unit inner wythe.
f. Refer to drawings in Tables 502.2.3.1(1) and 502.2.3.1(3).
NA = Not Applicable.
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APPENDIX

TABLE 502.2.3.1 (3)
WAll ASSEMBLIES

(Uw selected shall not exceed the Uo determil11ed by Section 502.2.3.1 for any wall section)

WAll DETAllSd

Interior finish 'It gypsum board applied on furring strips R-VALUE OF iNSULATION Uw Ro

BRICK MASONRY CONSTRUCTION WITH LOOSE FILL Solid grout in space 0.38 2.63

1= 2" space with loose fill
BRICK---.~ BRICK

R-4
0.16 6.25

~ LOOSE FILL

:: 4" space with loose fill
0.10 10.00

R-8

BRICK MASONRY CONSTRUCTION WITH INSULATION
4 0.12 8.33

f::: INTERIOR FINISH
BRICK- f:::

F=== f::: 6 0.09 11.11t=F===
~ f----- INSULATION

F== f:::
F== f:::

rs< 11 0.07 14.29

NORMAL-WEIGHT CONCRETE CONSTRUCTION
4 0.18 5.56

4"MIN. ~= 6 0.13 7.69
i::1

INTERIOR FINISH

.:.:;.
;,..;f

7 0.12 8.33
NORMAL WEIGHT

.;...;. INSULATION
CONCRETE :..::-.

~.

11 0.08 12.50

LIGHTWEIGHT CONCRETE CONSTRUCTION
4 0.17 5.88

4"MIN. "'T'l:F 6 0.12 8.33

:]
INTERIOR FINISH

LIGHTWEIGHT INSULATION 7 0.11 9.09
•.••• f:::

CONCRETE
~.~

11 0.08 12.50

INSULATING CONCRETE FORM SYSTEM (ICFy 12 0.07 13.55

15 0.06 16.55

f--.'..... -
bEXTERIOR FINISH -.-= CONCRETE'-'-' .

16 0.06 17.55~ ..t ~==.... - INTERIOR FINISH;= f.'...... =-r=' ....= INSULATION a 17 0.05 18.55a f--.f!':.=
INSULATION

f- _: .. =
20 0.05 21.55

22 0.04 23.55

For 51: 1 inch =25.4 mm.
a. The R-value listed is the sum of the values for the exterior and interior insulation layers.
b. The manufacturer shall be consulted for the Uwand Ro values if the insulated concrete form system (lCF) uses metal form ties to connect the interior and exterior

insulation layers.
c. These values shall be permitted to be used for concrete masonry wall assemblies with exterior and interior insulation layers.
d. Details shown are for insulation and are not complete construction details.
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fA-BILlE 502.2.3.2
~OOF/CIE!UNGASSEMBUES

(Ur selected! shal! ll"Uot exceed the value specified ill"U Sectiol1l 502.2.3.2)

ROOf IDlElrAilLSa, b, C

Typical interior finish-

1. Gypsum wallboard; or
2. Lath & plaster

R-VAILIUlIE Of
iNSlUIlA1"iONc

19 0.050 20.00

RAFTERS

AIR SPACE AND
VENTILATION DESIRABLE

INSULATION

CEILING JOIST

~~'XiJCff,~~-INSULATION

INTERIOR FINISH

22

30

38

19

22

30

0.040

0.030

0.025

0.050

0.040

0.030

25.00

33.33

40.00

20.00

25.00

33.33

CEILING JOIST OR RAFTERS

CATHEDRAL-TYPE CEILING

a. Details shown are for insulation and are not complete construction details.
b. Skylights not exceeding one percent of the roof are permitted.
c. Insulation installed between joints.

38

9

10

19

30

0.025

Wood decking

0.080

Plywood

0.080

0.050

0.030

40.00

12.50

12.50

20.00

33.33

fAlBllE 502.2.3.3
flOOR ASSEMBliES

(lJJr se!ectedl sha!! ll"Uot exceed the 0)0 specified ill"U Sectioll"U 502.2.3.3)

flLOOR IDlElrAilLSa

FLOOR
JOIST

GIRDER

R-VAUJlIE Of
iNSll.JIlAT!ON Li, Ro

No insulation 0.32 3.13

7 0.11 9.09

11 0.08 12.50

19 0.05 20.00

a. Details shown are for insulation and are not complete construction details.



APPENDIX

TABLE 502.2.3.5
CRAWL SPACE FOUNDAT~ON WAll ASSEMIBUIES

(U-factor selected shall not exceed the U-factor determined by Section 502.2.3.5)

WAll DETAilSa R-VAlUE OF INSULATION U-FACTOR

WOOD FOUNDATION
0.1011

+
13 0.09

~
~~Y);X",\: .'

0.0619
'-

CONCRETEIMASONRY FOUNDATION-INTERIOR INSULATION
0.155

~ +.2S.L.
0.0810

f---

11 0.08-"
.«~~
~%%;A

~

~~v/ 13 0.07
I--

L.-

I I 19 0.05

CONCRETEIMASONRY FOUNDATION-EXTERIOR INSULATION
0.203

~ +1=1-

5 0.15
f--

,«~~
f-- 10 0.08

~~~~~,,/ f-- -

I I 15 0.06

INSULATING CONCRETE FORM SYSTEM (ICF)b, c, d
12 0.08

~ + 0.06
~~~ 15
-.'

==

:l;~
== 16 0.06

~
~
f=

==~.,:. f= 17 0.06
~ :''.'~ f=f=

~~~~:...~ f=
\</:,~,,~,,"(

~~·I.~ f=
0.05=:."'....~- 20

~~::; ~

I I 22 0.04

a. Details shown are for insulation and are not complete construction details.
b. The R-value listed is the sum of the values for the exterior and interior insulation layers.
c. The manufacturer shall be consulted for the V-factor if the insulated concrete form system (lCF) uses metal form ties to connect the interior and exterior insulation

layers.
d. These values shall be permitted to be used for concrete masonry wall assemblies with exterior and interior insulation layers.
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lABllE 5102.2.3.6
lSASlEMIENIr IFOlUlNIDAIr~ON WAll ASSlEMI8lUlES

({I.MaJC~iOl1' se~ec~edl slhlaJ~~ ll1IiO~ eltceed ~Ihle lIJ-faJC~iOl1' d1e~el1'mill1ledl lOy Sec~iiOll1I 502.2.3.6)

WAll DrEl"AilSa R-VAlIlJIE OIF iNSULATiON U-IFAC1rOIR

WOOD FOUNDATION
0.0811

~ +

~ 13 0.08

~
~~~~
~y/(j/,~~ 19 0.06

CONCRETEIMASONRY FOUNDATION-INTERIOR INSULATION
0.155

~ +
~

6.5 0.12

r--

- 10 0.08
~"

.%~~~
~"(~"(~ f---

~@«> 11 0.08
f---

I I 19 0.06

CONCRETEIMASONRY FOUNDATION-EXTERIOR INSULATION
0.203

~ +
i='-'-

'-- 5 0.15

~'<

'«~~ ~ 10 0.09
'§~~
~~0 -

-----J

I I 15 0.06

INSULATING CONCRETE FORM SYSTEM (lCF)b, c, d
12 0.07

~ + 15 0.06
~?~
~:".1~
~:"!~ 16 0.06t= .",1r=

~
t= ;';1r=
~~:'::~
~;:.. t=

17 0.05~:\'1~
~:,,~~

~~~~
~:"~~
~:.'.£~

0.05§r$: 20
~

I I 22 0.04

a. Details shown are for insulation and are not complete construction details.
b. The R-value listed is the sum of the values for the exterior and interior insulation layers.
c. The manufacturer shall be consulted for the V-factor if the insulated concrete form system (leF) uses metal form ties to connect the interior and exterior insulation

layers.
d. These values shall be permitted to be used for concrete masonry waH assemblies with exterior and interior insulation layers.
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ASHRAE-2001

NCMATEK6-1A

208

APPENDIX REFERENCED STANDARDS

ASHRAE Fundamentals Handbook Tables 502.2.3.1 (l) and 502.2.3.1 (2)

R-Values ofMulti-Wythe Concrete Masonry Walls Table 502.2.3.1 (2)
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IA
ADD~T~ONS AN[i) ALT!E!R1AT~ONS

Defined 202
Requirements 101.2.2.2, 502.2.5

ADIVHN~SrRAr~ONAN[i)
ENFO!RlCEM~N1f D D D D D D D D D D D D D D D D D D D D Chapter 1

A~R ECONOM~Z[E~S DDDDDDDDDDDD 803.2.6, 803.3.3.5
A~R ~Nf~LT[RtAl~ON

Defined 202
Requirements 402.1.3.10

A~R LEAKAGE DDDDDDDDDDD502.1.4, 601.3.2.2, 802.3
A~R SYSTEM IBAIANC~NGD DDDDD503.3.3.7, 803.3.8.1
A~R TRANSPORT fACTO!R1

Defined 202
Requirements 503.3.3.6

AlTtERNA1f~ MATER~AIS 103
ANNUAl flUJlEl lUJT~UZATllON Ef[F~C~~NCV

Defined 202
AfPP[f1l0V~[i)

Defined 202
AU1fOMAT~C

Defined 202

I8lAIAi\%C~NG 503.3.3.7,803.3.8
[BlAllASTS 805.3
[BASEMENT WAllS

Defined 202
Requirements 402.2.3.10, Table 502.2,

Figure 502.2(6), 502.2.1.6, 502.2.3.6,
Tables 502.2.4(1-9), 502.2.4.9, Table 602.1,
602.1.5, 802.1.1.2, Tables 802.2(1-37), 802.2.8

I8lElOW'=GRADE WAllS ~$~~ lBAS~MENTWALlS}
1B~=IEVIEISW~TCIHJ~NG 805.2.2.1
~O~llE!R1S DDDDDDDTable 503.2, Table 803.2.2(5), 804.2
I8llLJJ~l[)llNG ENVElOPE

Compliance documentation 104, 402.5, 806.5
Defined 202
Requirements 402, 502, 602, 802
System performance criteria 402.2.1, 402.2.3.3,

806.4
System performance method 402,806

(C

CAlUJl~llNG AN[i) WEATIHJE!R1STRllfPPllNG ... 502.1.4.2,
602.1.10, 802.3.2

Cll!R1ClUJIATllNG ~lUJMPS 504.4,804.6
C~RClUJIATllNGSVSTlEMS 504.3, 504.4,

504.7, 804.4
CUMATE [i)ATA 302

CUMATE lON~S DDDDDDDDDDDDD DDDDDDDTable 302.1
By state Figures 902.1 (1-51)
Envelope requirements Tables 802.2(1-37)

COlEff~C~IENrOf PERfORMANCE ~C(QP)

Defined 202
COM/BllNfD SE!R1V~ClE WAfER HIEAlllNG AND SPACE
~tEAT~NG 504.2.2

COMMERC~Al [8lUll[lJO~NGS

Compliance 101.3.2
Defined 202
Design by acceptable practice Chapter 8
Design by referenced standard Chapter 7
Design by total building performance 806

COMM~SSllONllNGOF HVAC
SYSTEMS 503.3.3.7,803.3.8

Manuals 803.3.8.3
COMPUANCE AND ENfORCIEMENl 101.4
CONlOllT~ONE[i) flOOR ARlEA

Defined 202
CON[i)ll'fllO)[i\~lEDS~AClE

Defined 202
CONSlERVAlll0N Of WATER 504.6
CONTROlS

Capabilities 503.3.2.2, 803.3.3
Economizers 803.2.6, 803.3.3.5
Heat pump 803.3.3.1.1
Heating and cooling 402.2.3.4,

Table 402.2.3.4, 803.3.3
Humidity 503.3.2.4, 803.2.3.3
Hydronic systems 803.2.4, 803.3.3.7
Lighting 805.2
Off hour 803.3.3.3
Service water heating 504.3, 504.4, 804.2, 804.6
Shutoff dampers 803.2.7,803.3.4
Temperature 503.3.2.1, 803.2.3.1
Variable air volume systems 803.3.3.6, 803.3.4
Ventilation 803.2.5, 803.3.5

COOUNG Wr'IT'1HJ OlD1DOOR AllR .. 803.2.6, 803.3.3.5
CRf1l\WI SfPACE WAllS

Defined 202
Requirements 502.1.5, 502.2, Table 502.2,

Figure 502.2(5), 502.2.3.5,
Tables 502.2.4(1-9), 502.2.4.12,

Table 602.1, 602.1.7

[Q)

[i)fEA[i)~AN[i) 202, 503.3.2.2, 803.3.3.2
[l)~[FllN~lll0NS Chapter 2
[i)IEGRlE~ [i)AV COOUNG

Defined 202
[l)lEG~lElE [i)AY IHJfEATll~G

Defined 202



iNDEX

DESIGN CONDITIONS Chapter 3
DETAILS Appendix
DUAL DUCT VAV 803.3.4.2
DUCTS

Defined 202
Insulation 503.3.3.3, 803.2.8
Sealing 503.3.3.4, 803.2.8, 803.3.6, 805.1,

DWELLING UNIT
Defined 202

E
ECONOMIZER

Air 803.2.6, 803.3.3.5
Defined 202
Requirements 803.2.6, 803.3.4.3, 803.3.3.5
Water 803.3.3.5

ELECTRICAL POWER AND LIGHTING 505,805
I

ENERGY ANALYSIS, ANNUAL
Defined 202
Documentation 402.6, 806.5
Requirements 402.1, 806

ENERGY EFFICIENCY RATIO (lEER)
Defined 202

ENVELOPE, BUILDING
Defined 202

ENVELOPE DESIGN
PROCEDURES 502.2.1, 502.2.2,

502.2.3, 502.2.4, 602, 802
[EQUIPMENT EFFIC~ENC~ES 503.2, 504.2, 603, 803.2,

803.3.2, 804.2, 806.3.1, 806.4.1
EQUIPMENT PERFORMANCE REQUIREMENTS

Boilers Table 803.2.2(5)
Chillers, nonstandard Tables 803.3.2(1-2)
Condensing units Table 803.3.2(1)
Economizer exception Table 803.2.6
General, residential Table 503.2
Heat rejection equipment Table 803.3.2(6)
Packaged terminal air conditioners

and heat pump Table 803.2.2(3)
Unitary air conditioners and

condensing units Table 803.2.2(1)
Unitary and applied heat pumps Table 803.2.2(2)
Warm air duct furnaces and

unit heaters Table 803.2.2(4)
Warm air furnaces Table 803.2.2(4)
Warm air furnaces/air-conditioning

units Table 803.2.2(4)
Water chilling packages,

standard Table 803.3.2(2)
Water heating 504.2, Table 504.2.1, 804.2

EXEMPT BUILDINGS 101.2.1
EX~STING BU~lDINGS 101.2.2
EXTERIOR UGHT~NG 805.5
EXTERIOR SHADU\~G 402.1.3.1.3, 802.2.3

EXTERIOR WAllS
Defined 202
Thermal performance 402.2.1.1, 502, 802

f
fIENESTRAT~ON 102.5, 402.2.1.2, 601.3.2

Defined 202
Rating and labeling 102.5, 601.3.2

fURNACE EFF~CIENCY Table 503.2,
Table 803.2.2(4)

Defined 202

G
GUIES'ff600MS .•..••....•..••••••.•.. 805.2.2.1
GLAZING AREA

Defined 202
Requirements 402.2.1.3, 502.2, 502.2.1,

502.2.2, 502.2.3, 502 ..2.4, 502.2.5

HEAT CAPAC~TY

Defined 202
Requirements :502.2.1.1.2,

Tables 502.2.1.1.2(1-3), 502.2.4.17,
Tables 502.2.4.17(1-2)

HrEAT [PUM~ Table 503.2, Tables B03.2.2(2-3)
Defined 202

HIEAT 1'IRA~S 504.7,804.4
Defined 202

H[EA'f~NG AND COOUNG CfUl'EFUA Table 502.2
H[EAT~NG AND COOUNG

lOADS 402.4.1, 4025.6, 503.3.1,
803.2.1, 803.3.1

Il=flOT WAlrrE~ 504.4,804.2
Annual energy performance 402.2.3.6, 402.4
Piping insulation 504.5, 804.5
System controls 504.3, 504.4, 804.2, 804.6

ll=flijjM~D~STAT

Defined 202
Requirements 503.3.2.4, 803.2.3.2, 803.3.3.1

Il=flV\D)~Ofi\q~C SYSTEM BAlANC~NG ' . 803.3.8.2

~

~1D)[Efi\qT~f~CJl\T~O~(MAY[ER~AlS, !EaUJ~IPMENT

A~[Q) SYSTEM} 102.1
~U\IIID~~ECTlY CO!ND~'f~ONElQ) SPACrE
~$e® (cON[jl~IfU)NlEfD SPACE}

~~f~lTRlAT~ON9 A~!Rl

lrEAG{AGrE 402.2.3.9, 502.1.4, 802.3
Defined 202

~~SlPrECT~ONS 105



~NSUlAu~ON

Identification 102.5
Installation 102.4, 601.3.1

~NSUILAu~lNlG S[H][EAuH~NG

Defined 202
Requirements 502.2.4.1, 502.2.4.16

~NTEGrR1AfE[!) !PA~u IO!li\[)) ~AlLlUJlE

Defined 202
~~T~lR\~OrRl UG[H]u~NG ~(Q)W!ElR\ 805.5

ILA~[EIIE[))

Defined 202
Requirements 102.3, 102.5.2, 601.3.2, 601.3.3

UGHu~NG ~OW!ElR\

Design procedures 805.5.2
Exterior connected 805.6, 806.2.8
Interior connected 805.5, Table 805.5.2, 806.4.7
Manufacturer's information 102.3, 601.3.3

UGHT~NG SYSulEMS 505, 605, 805
Controls, additional 805.2.2
Controls, exterior 805.2.3
Controls, interior 805.2.1
Decorative Table 805.5.2
For visual display terminals Table 805.5.2
Guestrooms 805.2.2.3
line voltage 805.5.1.4
Merchandise Table 805.5.2
Plug-in busway 805.5.1.4
Track 805.5.1.4

USTtE[!)
Defined 202

ILOW~~OlLrAGIE UG[H]r~NG

Defined 202
Requirements 805.4.1.2

ILlUJM~NA~lR\1E

Defined 202

~

uVUi}\NlUJAlLS 803.3.8.3
MArtE[Rl~AlLS AN[)) 1E00lUJ~~MENr 102, 601.3
M[EC~AN~CAILSYSuEMS fQ\N[))

IEQlUJ~I?M!ENu 503, 603.3, 803
MEC~!li\N~CfQ\lL ~!ENu~lLfQ\u~ON 503.3.3.5, 803.5

Defined 202
MQ)~SulUJrRllE CONu~OlL 502.1.1, 802.1.2
MUllu~ffQ\M~lLY [))WlElLUNG

Defined 202
MlUJlL1r~[PlL[E S~NGlL[E~[FAM~lLY [))WlElLUNG
~uQ)WNHOUSIE~

Defined 202
MlUJlLu~b9llLlE ~Q)NIE SYS1rtEMS 803.3.4

~

NONC~~ClUJlLAu~NGSYSTIEMS 804.4
NON[))IEPl~IlAlBJlrEl[fU~NIEWA~lL~lEN!E!R1GY

SOIWRlCIES
Defined 202
Requirements 806.2.4

OCClUJb9lANCY
Defined 202
Requirements 101.2.2.4, 101.2.3

OCCQJJb9lANCY StENSOlRlS 805.2.1.1
OF[F~[H]OUR~ CONirrFllOlS 803.3.3.3
OIPA(QJUJJ~ ArRlEAS

Defined 202
O~~!ENirAT~ON 402.2.2.1, 402.2.3.1.1, 402.5.3
O~lE~HANG~ !?~OJ!ECT~ON [FACTO~ 802.2.3
OZONE [))ElPlLlEu~ON fAC1rOlRl

Defined 202

~

b9lACG{AGtE[)) utE~M~NAl A~lR\ CON[»~u~OU\BEft (PTAC~

Defined 202
Requirements Table 803.2.2(3)

b9lACG{AGtElQ) rElRIM~NAl HIEAu b9lllJJM[P
Defined 202
Requirements Table 803.2.2(3)

[PArRlAlllEl [PAulHl COlR\lRIECT~OU\B
fACuORS 502.1.1.1, Table 502.2.1.1.1

[PlHlOuOCtEll 805.2.2
~~!P>IE ~NSUILAT~ON 503.3.3.1, 503.3.3.2,

504.5, 803.2.9, 803.3.7, 804.5
[PlANS AN[D) SIPIEC~f~CAu~ONS1 04
[POOlL COYlElRIS 504.3.2
IPfFil(j)JIECT~(j)U\!I IFACTOfFil 802.2.3
[PfFilO!POSIE[)) [D)IES~GN

Defined 202
Requirements 402, 502.2.2, 806

[PlUJMI?~NG SVSirlEMS 504.3, 504.4,
803.3.3.7.1, 803.3.8.2

~

~~~AllUJlE ~~®® irlHlIERlMAlRlIES~SuANCIE~

RlIECOOUN(GJ 803.3.4
lRI!ErFlElRIIEINlCIE[D) SuAN[D)AlRIlQ)S 107, Chapter 10
lRI[EHIEAu~N(GJ 803.3.4
[R\IENtEWABII&INlOINl[D)IE[PllEufQ\~11EENlElRIGY

SOlUJlRICIES 806.2.4
Defined 202



INDEX

REPA~R

Requirements 101.2.2.2
Defined 202

RESET CONTROL 803.3.3.7.4
RESIDENTIAL BUILDINGS

Compliance 101.4.1
Defined 202
Design by component performance Chapter 5
Design by system analysis and

renewable sources Chapter 4
Design using simplified prescriptive

requirements Chapter 6
ROOF ASSEMBLY

Defined 202
Requirements Figure 502.2(2), 502.2.1.2,

502.2.3.2, Tables 502.2.4(1-9),
502.2.4.7, Table 602.1, 602.1.2

S
SCOPE 101.2
SCREW LAMP HOLDERS

Defined 202
Requirements 805.5.1.1

SEASONAL ENERGY EFFICIENCY RAT~O

Defined 202
SERVICE WATER HEATING

Defined 202
Requirements 504, 604, 804, 806.2.8, 806.3.1

SHADING 402.2.3.1.2, 402.2.3.1.3, 402.2.3.1.4
Projection factor 802.2.3

SHOWER HEADS 504.6.1
SHUTOFF DAMPERS 503.3.3.5, 803.3.3.4
SIMULATION TOOL

Defined 202
Requirements 402.4.7, 806.2.1

SINGLE ZONE 503.1, 803.2
SIZING

Equipment and system 803.2.1, 803.3.1.1
SKYLIGHTS 402.2.1.4, 502.2.1.22.1,

602.4, 502.2.5
Defined 202
Maximum exempt area 502.2.4.4, 802.2.5

SLAB-EDGE ~NSUlATION 102.4.1,
Figure 502.2(3), 502.2.1.4, 502.2.3.4,

Tables 502.2.4(1-9), 502.2.4.10, 502.2.4.11,
Table 602.1,602.1.6, Tables 802.2(1-37),802.2.7

SOLAR HEAT GAIN COEFFICIENT (SHGC)... 102.5.2
STANDARD DESIGN

Defined 202
STANDARDS, REFERENCED 107, Chapter 10
STEEL FRAMING 502.2.1.1.1, 502.2.1 .2,

502.2.1.3, 502.2.3.1 , 502.2.3.2, 502.2.3.3,
502.2.4.16, Tables 502.2.4.16(1-2), 502.2.4.18,

Tables 502.2.4.18(1-2), 502.2.4.19, Table 502.2.4.19

212

STANDARD TRUSS 502.2.4.5, 602.1.2
Defined " 202

SUNROOM ADID~T~ON 502.2.2.5
Defined 202

SWIMMING POOLS 504.3
SYSTEMS ANAlySiS " 402,806

T
TANDEM WIR~NG 805.3
TERMITE
INfESTAT~ON Table 502.2, Figure 502.2(7)

THERMAL iSOLATION 502.2.5, Table 502.2.5
Defined 202

THERMAL
MASS 502.2.1.1.2, Tables 502.2.1.1.2(1-3),

502.2.4.17, Tables 50:~.2.4.17(1-2)
THERMAL RES~STANCE(R)

Defined 202
THERMAL TRANSMITIANCE (U)

Defined 202
TOTAL BUllD~NG PERFORMANCE:

Commercial 806
Residential 402

TOWNHOUSE (see MUlT~PlE SINGLE~FjA.M~lY

DWElUNG)
TYPE Ag 1 AND A~2 RESIDENTIAL BU~lDINGS

(see RESIDENT~AlBU~l[)INGS)

UJ
U=fACTOR (see THERMAL TRANSMITTJJLNCE)

V

VAPOR RETARDER 502.1.1, 802.1.2
VAR~ABllE AIR VOLUME

SYSTEMS ('V/AV) 803.3.3.6, 803.3.4
VENlnlAT~ON '" 503.3.3.5, 803.2.5, 803.3.5

Defined 202

W
WAllS (see EXTERIOR WAllS AND ENVElOPE~

BUILDING)
WAllS ADJACENT TO UJNCOND~TIONED

SPACE 802.1.1.3, Tables 802.2(1-37), 802.2.9
WATER CONSERVATION 504.6
WATER ECONOMIZER 803.3.3.5
WATER HEA1r~NG .... 504, 604, 804, 80E5.2.8, 806.3.1
WINDOW AREA (see GLAZING AREA)
WINDOW PROJECTION fACTOR

Defined 202
Requirements 802.2.3

WINDOW~TOoWAllRAT~O

(see GlAZ~NGAREA)

2003 INTfERNATIONAllENERGY CONSERVATION com:®



W~R~NG~ lANDEM 805.3

~ONE

Defined 202
Requirements Table 402.2.3.4, 503.3.2.1,

803.3.3, 803.3.4
~ONE ~SOlAl~OU\B 803.3.4





e IEJmTl[]llEtllAIL CIHIANGIE§ - 'lI'IHIllIEtll» lP'lEtllN'lI'llNG

Page 16, 402.4.1: Last line now reads ... of effect of factors specified in Section 402.5.

Page 17, 502.1.3: Item 3, line 5 now reads ... tested at 1.57 pounds per square foot (pst) (75 Pa)

Page 18, Table 502.2: Columns 3 and 4 now read ... DETACHED ONE- AND TWO-FAMILY DWELLINGS and
GROUP R-2, R-4 OR TOWNHOUSES respectively.

Page 47, Table 602.1.1.1(1): Column 2, Zone 15 now reads ... 7,000 - 8,499

Page 58, 802.3.2: Line 5 now reads ... square foot (pst) (75 Pa)

Page 59, 802.3.7: Hem 3, line 5 now reads ... be tested at 1.57 psf (75 Pa)
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ERRATA TO THE 
2003 INTERNATIONAL ENERGY CONSERVATION CODE

Errata to the Second Printing, April 2003
(Updated November 3, 2003)

402.4.1: Last line now reads . . . of effect of factors specified in Section 402.5.

502.1.3: Item 3, line 5 now reads . . . tested at 1.57 pounds per square foot (psf) (75 Pa)

Table 502.2: Columns 3 and 4 now read . . . DETACHED ONE- AND TWO-FAMILY DWELLINGS
and GROUP R-2, R-4 OR TOWNHOUSES respectively.

Table 602.1.1.1(1): Column 2, Zone 15 now reads . . . 7,000 - 8,499

802.3.2: Line 5 now reads . . . square foot (psf) (75 Pa)

802.3.7: Item 3, line 5 now reads . . . be tested at 1.57 psf (75 Pa)


