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Major Changes to the Envelope
Requirements

¢ Commercial Provisions
Contained in Chapter 5
e [ECC

« ASHRAE 90.1-2007

* Tables 502.2(1) and Table
502.2(2) Building Envelope
Requirements — Opague
Assemblies
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Does My Project Need to Comply with
the Commercial Provisions in the IECC?

All Buildings Other Than:

®* One- and two-family
residential

* R-2,R-3, R-4 three
stories or less in height
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What are My Options for Complying
with the IECC?

* Chapter 5 of the IECC General Prescriptive Approach
» Use for <40% of gross wall area in vertical fenestration
o Use for < 3% of gross roof area in skylights

® Section 506 Total Building Performance Approach
* ASHRAE/IESNA Standard 90.1-2007

Section 501.2 “Application” requires 90.1 to be used in its entirety (Envelope, Lighting,
Mechanical) if used as an alternate compliance path



Climate Zones—2009 IECC

v

~
Marine (C)

NI of Alaska in Zone 7
et for thea following
Boroughs in Zone 8.

Bothel Morthwest Arclic
Dellingham Southeast Fairbanks
Fairbanks M. Star  Wade Hamplon
Mermi: Yirkon—Koyukuk
Marth Slope

.......

Moist (A)

s

Lo Warm—Humid
e Below White Line

Puerto Rico,

Zone 1 inchides
Hawail, Guarmn,

and the Virgin Islands

Determining Your Climate Zone is the First Step

In the Process



Changes to Tables 502.1.2 and 502.2(1)

* Table now separated by occupancy type
e Group R occupancies use “Group R” column
 Non-Group R occupancies use “All other” column



Compliance with Chapter 5 Prescriptive
Approach - Insulation R-values

TABLE 502.2(1)
BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

it |
[ 4 5 * |
- 1 2 3 EXCEPT MARINE AND MARINE 4 ] ‘ T | a
I - 1 ! . { ! : i LRSS 3
CLIMATE ZONE | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other leupH | All other | Group R | All other | Group R
Roofs
I - 2 | T | ' i e—a | ‘
lil:i'lztizlfn“my | R-15¢i | R-20ci | R-20ci | R-20ci R-20ci R-20ci R-20ci ‘ R-20¢i | R-20ci R-20ci R-20ci R-20ki R-25ci R-25ci R-25ci R-25¢i
Metal buildings (with R-13+ | R-13+ | R-13+ | R-13+ R-13+ c R-13 + R-13+ | R-194+ | R-114 | R-19+
R-S thermal blocks*®)| R19 | RV | oy | iy | Rz | B9 | Rz | B9 | i3 | BRI | Ryg | R | Rig | Rio | R19 | R0
EoP bt ! I o ! { | b 2k / I 2
Atticandother | R30 | R38 | R3S | R38 | R3S | R3S | RIS | RI® | R3S | R3I | R38 | R3S | R38 | R38 | R49 | R49
E8 - - Walls,_.hbnw Grade 2 F
Mass NR . R-5.7ci | R-57¢i | R-7.6¢i | R-7.6ci | R-9.5ci | R9.5ci® | R-11.4ci | R-11.4ci | R-13.3¢i | R-13.3ci 5 | R-15.2ci l R-152ci | R-25¢i | R-25ci
- | f | : — 1L st Kt 1 £ I R et —
o | ? | R-13+4 | R-134 | R-13+ | R-13+ | R-19+ | R-19+ | R-19+ | R-19+
g b L ;. | me Y 3 : -1 -16
Metal building R16 | R16 | R-16 ‘ Ri§ | R0 | Ras [ Ry | Baw | ool | puRl | pani | Ran | Rkt | Bots | me ! e
23 | Rise | R34 | R34 | R134 | R13+ | RI3# | R34 | R3S | R13+ | R34+ | R13+ | R34
Sehal rained RI3 | RIS | RIS | 95 | R3%ci | R75ei | 75 | R7.5c | R75¢i | R7sci | RSl R-75ci | R-156ci | R-7.5¢i | R-18.8ci
e | = ' | ' Ty [l o i
Wood framed and a0 | = | R-13+ R-13+ | R-13+ | R-I13+ | R-13+ | R-13+ R-13 R-13+ | R-13+
- -13 -13 5 -13 2 - At | s o Ty
other it it Bl B R SR DR B ‘ R38ci | 38 75 | R75 | R7Sci | +75¢i | R-156ci | 1566
Walis, Below Grade
| | i | |
Below grade wall® NR NR NR ‘ NR ‘ NR NR NR | R7Sci | R7Sci | R7Sei | SR | R7Sci | R7S5ci | Rel0ci | R75ci | R-12.5ci
- 1 i | =
Floors
’ N - ' : : T s pet e
Mass NR | NR | R-6.3ci R-8.3ci R-6.3ci R-8.3¢i | R-10ci | R-10.4¢i ! R-10ci R-12.5¢i R-]E.SC_E | R-14.6ci R-15ci R-16.7ci R-15ci R-16.7ci
Aol iing NR NR ‘ R-19 R-30 R-19 R-30 R-30 R-30 R-30 R-30 R30 | R30° | R30 | R30°F | R-30° | R-30°
Steel/(wood) | | |
Slab-on-Grade Floors
= _- i S 3 E — . = LB
| R-10 for R-10 for | R-10for | R-15 for ‘ R-15for | R-15 for | R-15 for | R-20 for
Unheated slabs | NR NR NR NR NR NR NR 24 in. NR 24in. 24 in. 24 in. 24 in. 24 in. 24 in. 24 in.
| below below below helow below below | below below
_ I I | =T I | | Joo = A VRSP | | S b I ! == |
R-7.5 for | R-7.5 for | R-7.5 for | R-7.5 for | R-10 for R-10 R-15 for ! R-15for | R-15for | R-15for | R-15 for | R-20 for | R-20 for | R-20 for | R-20 for | R-20 for
Heated slabs 12 in. 12in. 12in. 12in. 24 in. 24 in. 24 in. 24 in. 24 in, 24 in. 24in. 48 in. 24 in. 48 in. 48 in, 48 in.
below below below below | below below below below below below ‘ below below below below below below |
S AL -0 B | g ) arlB st I e
Opaque doors ! |
Swinging | u-0.70 | U-070 | U-070 | U-070 | U-0.70 | U-0.70 | U-070 | U-070 | U-070 | U-0.70 | U-0.70 | U-0.50 | U050 | U-0.50 | U=-0.50 | U-0.50
| Roll-up or sliding . U-145 | U-145 | U-145 | U=-145 |U-145 | U-145 | U050 | U-0; u-0.50 | U-050 | U-050 | U-050 | U-050 | U=-0.50 ‘ U-0.50 | U-0.50
For 8I: 1 inch = 254 mm,

ci = Continuous insulation. NR = No requirement,

a. When using R-value compliance method, a thermal spacer block is required, otherwise use the U-factor compliance method. [see Tables 502.1.2 and 502.2(2)].
b. Assembly descriptions can be found in Table 502.2(2).

c. R-5.7ciisallowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertical ly and 48 inches or less on center horizontally, with
ungrouted cores filled with material having a maximum thermal conductivity of 0.44 Bru-in./h-f* F,
d. When heated slabs are placed below grade, below-grade walls must meet the exterior insulation requirements for perimeter insulation according to the heated slab-on-grade construction.

e. Steel floor joist systems shall to be R-38,
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A

roach - Insulation R-values

Compliance with Chapter 5 Prescriptive

TABLE 502.2(1

)

BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
2 3 EXCEPT MARINE AND MARINE 4 B | 7 8
CLIMATE ZONE All other | Group R | All other Group R | All other | RO OfS ver | Group R | All other | Group R | All other | Group R I
|
CLIMATE ZONE 1 2 3 4 5 6
EXCEPT AND
MARINE MARINE 4
Insulation entirely R-15ci | R-20ci | R-20ci R-20ci | R-20ci | R-20ci R-20ci R-20ci R-20ci R-20ci R-20ci R-20ci R-25ci | R-25ci R-25ci R-25ci
above deck
Metal buildings R-19 R-19 R-13+ R-13+ R-13+ R-19 R-13+ R-19 R-13+ R-19 R-13+ R-19 R-13+ R-19+ R-11+ R-19+
(with R-5 thermal R-13 R-13 R-13 R-13 R-13 R-19 R-19 R-19 R-19 R-10
blocks®P)
Attic and other R-30 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49
NR NR NR NR NR NR NR | R75c | RT3 | R7Sc | o R RS || R-1 R R-1
Floors
Vs NR NR K- i - R-10ci R-10.4¢i R-10c1 R i | S R-1t R -0
\'ﬁ_! __\"I' ' NR NR R- R I¢ R 3 R-30 R-30 i B3 R R R-3 R
Slab-on-Grade Floors
R-10 14} For R K-15 R-151 R-20)
ab NR N i NR NE NR NR Min NR 24 ir Lin A
b bel be | | below el
R 1 1 R-15 R-135 Tor t R { R-20 fo i3 Iy
b i Mmoo Ut 1 |
o L 1 | L =50 ) 1l 1 ]
For81: 1
1 . il VIS np




Compliance with Chapter 5 Prescriptive
Approach - Insulation R-values

TABLE 502.2(1)
BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
1 2 3 EXCEPT MARINE AND MARINE 4 6 7 8
CLIMATE ZONE All other | Group R | All other Group R All: All other | Group R | All other | Group R All other | Group R
Walls, Above Grade ,
CLIMATE ZONE 1 2 3 4 5 6
EXCEPT AND
MARINE MARINE 4
Mass NR R-5.7ci R-5.7ci R-7.6¢i R-7.6¢i R-9.5ci R-9.5ci R-11.4ci R-11.4ci R-13.3ci R-13.3ci R-15.2ci R-15.2ci R-15.2ci R-25ci R-25ci
Metal bui|ding,b R-16 R-16 R-16 R-16 R-19 R-19 R-19 R-19 R-13+ R-13+ R-13+ R-13+ R-19+ R-19+ R-19+ R-19+
5.6¢i 5.6¢i 5.6¢i 5.6¢i 5.6¢i 5.6¢i 5.6¢i 5.6¢i
Metal framed R-13 R-13 R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+
7.5¢i 7.5¢i 3.8ci 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 15.6¢i 7.5¢i 18.8ci
Wood framed R-13 R-13 R-13 R-13 R-13 R-13 R-13 R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+
and other 3.8ci 3.8ci 3.8ci 7.5¢i 7.5ci 7.5¢i 7.5¢i 15.6¢i 15.6¢i
Floors
Miass NR NR R-6.3¢i 2-8.3¢i R-10ci | R-104ci | R-10ci | R I Sci || R-1¢ R R
I -.I.. 1 NI R R. R | R 30 [2-30 R-3( [ R-3 R-3 R R R-3 [
Slab-on-Grade Floors

R-11 | R-10 fo R-15 1 ) f

ab N NR NR NR NI NR 2 NR ] 24 in, Lt \

h bel below helow

R ¢ R R-13 for R { R R |




A

roach - Insulation R-values

Compliance with Chapter 5 Prescriptive

E—
Walls, Below Grade

CLIMATE ZONE 1 2 3 4 5 6 7 8
EXCEPT AND
MARINE MARINE 4

Below grade wall NR NR NR NR NR NR NR R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-10ci R-7.5ci R-12.5ci




A

roach - Insulation R-values

Compliance with Chapter 5 Prescriptive

TABLE 502.2(1)
BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
1 2 3 EXCEPT MARINE AND MARINE 4 G 7 8
CLIMATE ZONE All other | Group R | All other Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other Group R = All other | Group R
Roofs
e ke ke koo ko FlOOTS R-20¢i | R20¢i | R-25¢i | R25i | R R-25¢
R-1 R-| e Bl 1213 i oo Doy L
CLIMATE ZONE 1 2 3 4 5 6 8
EXCEPT AND
MARINE MARINE 4
Mass NR NR R-6.3ci R-8.3ci R-6.3ci R-8.3ci R-10ci R-10.4ci R-10ci R-12.5ci R-12.5ci R-14.6ci R-15ci R-16.7ci R-15ci R-16.7ci
Joist/framing NR NR R-19 R-30 R-19 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30
Steel/(wood)
“,I,h: framed and R-13 R-13 213 R-13 R-13 R-13 R-13 .:2 13+ B-l5 4 R-13 R-13 + R-1 -1 E-13 +
other R-3 R-3.8ci 8 R-7 R-7.5 5S¢ R
Walls, Below Grade
Selow grade wall NR NR NR NR NR NR NR | R-7.5¢i | R7Sei | R7Sei | ok RIS | R-75¢ | Re0ci | R7.5¢i | R
R-T.5¢
Floors
Mass NR NR | R-6.3ci R-8.3 R-8.3¢i | R-10ci | R-10A4ci | R-10ci | R-12.5¢i | R-12.5¢i R-14.6¢i - R-15¢ R-16.7¢i 1 R-16
lin ng
Ste NI I R R | R-3f R-30 -3 { -3 K- R ¥ R [
Slab-on-Grade Floors
R-1( [ R-110) fon 5 R-151 R-200
1 NI 3 N MR MR NR N 2 NR } 24 in. 4 24 in 24 ir
he el 1 ) elo b Lo
R 1 [ =15 Tor for R { lo
I I | 1.5 1 1 1% i
| [ | i i i i | 1 | 1 1
I | I 15 U= Ll —i3.50 U—030 1 bl { -5
For 5] |
1 M
1 | V1% 1
k 1 I




A

roach - Insulation R-values

Compliance with Chapter 5 Prescriptive

TABLE 502.2(1)

BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
1 2 3 EXCEPT MARINE AND MARINE 4 | B 7 8
CLIMATE ZONE All other  Group R | Allother Group R All other | Group R | All other | Group R | All other | Group R | All other Group R | All other | Group R | All other | Group R
Roofs
R-15¢i | R-20 woawn v Slab-on-Grade Floors R-20ci | R-20¢i | R-25¢i | R-25¢i | R-25¢i | R-25¢
R-1 K- .13 Bolig L D)2 B_jo By +3
CLIMATE ZONE 1 2 3 4 5 6 7
EXCEPT AND
MARINE MARINE 4
Unheated slabs NR NR NR NR NR NR NR R-10 for NR R-10 R-10 R-15 R-15 R-15 R-15 R-20
24 in. for 24 for 24 for 24 for 24 for 24 for 24 for 24
below in. in. in. in. in. in. in.
below below below below below below below
Heated slabs R-7.5 R-7.5 R-7.5 R-7.5 R-10 R-10 R-15 R-15 R-15 R-15 R-15 R-20 R-20 R-20 R-20 R-20
for 12 for 12 for 12 for 12 for 24 for 24 for 24 for 24 for 24 for 24 for 24 for 48 for 24 for 48 for 48 for 48
in. in. in. in. in. in. in. in. in. in. in. in. in. in. in. in.
below below below below below below below below below below below below below below below below
L w Elad ~ N NI |34 Nk K K-1.3¢1 K-7.3¢1 R-7.5¢ R-7.5¢ R-7.50 R-7.5¢1 R- I R-7.5¢i R-12
Floors
Mass MR NR | R-6.3¢ci R 2-8.3¢i | R-10ci | R-10.4¢i R-10ci R-125¢i | R-12.5¢i R S R-1¢ 1 R-16
S IR ! R- R ! R-3 R-30 a0 | ora30 | R R-3( R F RS R
Slab-an-Grade Floors
R-It I I R 5 H-15 R-15 R-20t
ab NR X NRE MR NRE MR NR NR 4 lin b LENT
be bele l el I low welow L
R 1 210 for R-13 for | R-15 for for R () R-20 fo 2 I




Compliance with Chapter 5 Prescriptive
Approach - Insulation R-values

TABLE 502.2(1)
BUILDING ENVELOPE REQUIREMENTS - OPAQUE ASSEMBLIES

4 5
1 3 EXCEPT MARINE AND MARINE 4 | 7
CLIMATE ZONE All other | Group R | All other Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other Group R = All other | Group R
Roofs
R-15ci =200 R-20ci R-2i R-2( R-20ci R-20ci R-2 R-20) R-20 R-2 R-20) R- R-25¢ R- R-25
Y . R-1 R-13 R- R R-1¢ R-11 R-19
1 R19 L R-13 R C)paLHJe Doors fe19 i L#. INH %JH
Attic and R-30 J-38 R-38 i R-38 K-35 1134 R-38 B35 R 32 3% 235 p_id B_jo oy
CLIMATE ZONE 1 2 4 5 7 8
EXCEPT AND
MARINE MARINE 4
Swinging U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.70 U-0.50 U-0.50 U-0.50 U-0.50 U-0.50
Roll-up or sliding | U-145 | u-145 | u-145 | U-145 U-1.45 | u-1.45 | U.050 U.0.50 U.0.50 U.0.50 U.0.50 U.0.50 U.0.50 U.0.50 U.0.50 U.0.50
other ) R-3.8ci R-3.8ci 38 1.5 R-7.5 R-7.5¢i +7.5¢ R-15.6ci
Walls, Below Grade
Jelow grade wall NR NR NR NR NR MR NR R-7.5¢i R-7.5¢i R-7.5¢i \.I< 1-7.5¢1 R-7.5c1 R- i R-7.5¢i R-12.5
R-7.5¢
Floors
Mas NR NR R-6.3¢1 R-¥.3¢ci w-0 3ch 2-8.3¢0 R-10ci | R-10.4¢i R-10c1 R-12.5¢i | R-1 i ol R-1t 1 -1
Toist ng
) NI I R R | R-3f R-30 -3 0 -3 K- R ¥ R [
Slab-on-Grade Floors
R-1( [ 10} R-110) fon 5 R-151 R-200
1 NI 3 N MR MR NR N 2 NR 1 24 in. } bin 24 ir
he hele I \ elo below
R 1 5 [ =15 Tor for R { lo
1 | [ ' 1 ) 181 i
| [ | i i i i | 1 | 1 1
| | I L | | U =0.50 1 [ 11 { 1 ]
For 51 |
1 M
1 | V1% 1
k STM( 1 1 uted 1 3
| 1 il |




Compliance with Chapter 5 Prescriptive
Approach - Assembly U-factors

TABLE 502.1.2
BUILDING ENVELOPE REQUIREMENTS OPAQUE ELEMENT, MAXIMUM U-FACTORS

4 5 AND ‘
1 2 3 EXCEPT MARINE MARINE 4 6 7 8
CLIMATE ZONE All other ‘ Group R | All othgr l Group R | All other (§roup R 7AI7I other ‘ Group R | All other Grogp R | All other ‘ Group R | All other ‘ Group R | All other l Group R
B 7Roofs
ey U-0063 | U-0048 | U-0.048 ‘ U-0048 | U-0.048 | U-0.048 | U-0.048 | U-0.048 | U-0.048 | U-0.048 | U-0.048 | U-0.048 | U-0.039 | U-0.030 | U-0.039 | U-0.039
Metal buildings | U-0065 | U-0.065 | U-0.055 w0055 | U005 | U00s5 | U055 | U-00sS | U-0.055 | U-0.055 | U-0.049 | U-0.049 | U-0.049 | U-0.049 | U-0.035 | U-0.035
Attic and other U-0.034 | U0.027 | U-0.027 ‘ U-0027 | U-0.027 | U-0027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U-0.027 | U0.027
Walls, Above Grade
Mass 7' U-0.058 | U-0.151 voust | w0123 | w0123 | Uo0a | w0104 | w0090 | w090 | w00 U-0.080 | U-0071 | U-0.071 | U-0.071 | U-0.071 | U-0052
Metal building U-0.093 | U-0093 | U-0.093  U-0.093 | U-0.084  U-0.084 | U-0.084 | U-0.084 | U-0.069 | U-0.069 | U-0.069 | U-0.069 | U-0.057 | U-0.057 | U-0.057 | U-0.057
Metal framed U-0.124 | U-0.124 | U0.124 | U-0.064 | U-0.084 | U-0.064 | U-0064 | U-0.064 | U-0.064 | U-0.064 | U-0.064 | U-0.057 | U-0.064 | U-0.052 | U-0.064 | U-0.037
Wood framed and other | U-0.089 | U-0.089 | U-0.089 | U-0.089 | U-0.089 | U-0.089 | U-0.089 | U-0.064 | U-0.064 | U-0.051  U-0.051 ‘ U-0051 | U0.051 | U-0.051 | U-0.036 | U-0.036

Walls, Below Grade

C0.119 ‘!7(:-0,119 \ C-0.119

Below-grade wall® ‘ C-1.140 | C-1.140 | C-1.140 l C-1.140 ‘ C-1.140 | C-1.140 ! C-1.140 ‘ C-().[_lf) | Ci().IIQ ‘ C-0.119 C-0.092 ‘ C-0,1197 C-0.075
B B Floors o B
Mass U-0.322 ‘ 0-0.322 | U-0.107 | U-0.087 | U-0.107 l U-0.087 | U-0.087 | U-0.074 ‘ U-0.074 | U-0.064 | U-0.064 | U-0.057 | U-0.064 | U-0.051 _|_U-().DS7 U-0.051
JoisU’Fruming_ _ | U-0.282 | U-0.282 [}-0.0;52 U-0.052 S ‘ U-0.033 _UkO.ﬂBR. U-0.033 | U-0.033 J U-0.033 | U-0.033 | U-0.033 ‘ U-O:ORB U-0.033 \ U-0.033 | U-0.033
Slab-on-G[ade Floors B
Unheated ﬂahs F-0.730 | F-0.730 | F-0.730 | F-0.730 | F-0.730 ‘ F-0.730 | F-0.730 | F-0.540 F-O.?}O | F-0.540 | F-0.540 | F-0.520 | F-0.520 | F-0.520 ‘ F-0.520 | F-0.510
Heated slabs F-1.020 | F-1.020 | F-1.020 | F-1.020 | F-0.900 | F-0.900 — F-0.860 | F-0.860 ‘ F-0.860 = F-0.860 | F-0.688 ‘ F-0.830 | F-0.688 l F-0.688 | F-0.688

a. When heated slabs are placed below-grade, below grade walls must meet the F-factor requirements for perimeter insulation according to the heated slab-on-grade construction.
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Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.2(2)
BUILDING ENVELOPE REQUIREMENTS—-OPAQUE ASSEMBLIES
ROOFS DESCRIPTION o HEFEF’IENVCEi
R-19 Standing seam roof with single fiberglass insulation layer.

ASHRAE/IESNA 90.1

This construction is R-19 faced fiberglass insulation batts draped Table A2.3 including Addendum “G”

perpendicular over the purlins. A minimum R-3.5 thermal spacer block is
placed above the purlin/batt, and the roof deck is secured to the purlins.

Standing seam roof with two fiberglass insulation layers,

R-13+R-13 | The first R-value is for faced fiberglass insulation batts draped over purlins. | ASHRAE/IESNA 90.1

R-13 + R-19 | The second R-value is for unfaced fiberglass insulation batts installed parallel | Table A2.3 including Addendum “G”
to the purlins. A minimum R-3.5 thermal spacer block is placed above the
purlin/batt, and the roof deck is secured to the purlins.

Filled cavity fiberglass insulation.

A continuous vapor barrier is installed below the purlins and uninterrupted by
R-11 + R-19 FC | framing members. Both layers of uncompressed, unfaced fiberglass insulation
rest on top of the vapor barrier and are installed parallel, between the purlins.
A minimum R-3.5 thermal spacer block is placed above the purlin/batt, and
the roof deck is secured to the purlins.

ASHRAE/MTESNA 90.1
Table A2.3 including Addendum “G”

WALLS

R-16. R-19 Single fiberglass insulation layer.
ASHRAE/IESNA 90.1

The construction is faced fiberglass insulation batts installed vertically and Table A3.2 including Addendum “G”
compressed between the metal wall panels and the steel framing.

R-13 + R-5.6 ci | The first R-value is for faced fiberglass insulation batts installed

R-19 + R-5.6 ci | perpendicular and compressed between the metal wall panels and the steel
framing. The second rated R-value is for continuous rigid insulation installed
between the metal wall panel and steel framing, or on the interior of the steel
framing.

ASHRAE/IESNA 90.1
Table A3.2 including Addendum “G”
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Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.2(2)
BUILDING ENVELOPE REQUIREMENTS-OPAQUE ASSEMBLIES

ROOFS DESCRIPTION REFERENCE

R-19 Standing seam roof with single fiberglass insulation layer.

- . ! . . . ASHRAE/NESNA 90.1

Fhis construction is R-19 faced liberglass insulation batts draped A T I:‘ A2 3 including Addendum “G* |
. . L - abie AL S nciuding Adder I

perpendicular over the purlins. A minimum R-3.5 thermal spacer block is - - & ACEHIE |

Standing seam roof with two fiberglass insulation layers.

R-13 + R-13  The first R-value is for faced fiberglass insulation batts draped over pulins. The second R-value is for unfaced fiberglass insulation
R-13+ R-19  batts installed parallel to the purlins. A minimum R-3.5 thermal spacer block is placed above the purlin/batt, and the roof deck
is secured to the purlins.

PO T Tt oI TITe TO707T TICT s T TOTTT T UTC FULIITS:

Filled cavity liberglass insulation,

A continuous vapor barrier is installed below the purlins and uninterrupted by
R-11+ R-19 FC | framing members. Both layers of uncompressed. unfaced fiberglass insulation
rest on top ol the vapor barrier and are installed parallel, between the purlins.
A minimum R-3.5 thermal spacer block is placed above the purlin/batt, and
‘ the root deck is secured to the purlins,

|
ASHRAE/IESNA 90.1
Table A2.3 including Addendum “G”
|

WALLS

R-16, R-19 Single fiberglass insulation layer.
ASHRAE/ESNA 90,1
The construction is faced fiberglass insulation batts installed vertically and Table A3.2 including Addendum ~G”
.mmpl'ewt‘(l between the metal wall panels and the steel framing.

R-13 + R-5.6 ¢ci | The first R-value is for faced fiberglass insulation batts installed

R-19 + R-53.6 ¢i  perpendicular and compressed between the metal wall panels and the steel
framing. The second rated R-value is for continuous rigid insulation installed
between the metal wall panel and steel framing, or on the interior of the steel
framing.

ASHRAE/IESNA 90.1
Table A3.2 including Addendum “G”
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Compliance with Chapter 5 Prescriptive
Approach

ROOFS

R-19

TABLE 502.2(2)

BUILDING ENVELOPE REQUIREMENTS-OPAQUE ASSEMBLIES

DESCRIPTION

Standing seam roof with single fiberglass insulation layer.

This construction is R-19 faced liberglass insulation batts draped
perpendicular over the purlins. A minimum R-3.5 thermal spacer block is

REFERENCE

ASHRAE/NESNA 90.1

Table A2.3 including Addendum “G”™ |
|

R-13 + R-5.6¢i
R-19 + R-5.6¢i

The first R-value is for faced fiberglass insulation batts installed perpendicular and compressed between the metal wall
panels and the steel framing. The second rated R-value is for continuous rigid insulation installed between the metal

wall panel and steel framing, or on the interior of the steel framing.

R-1T+R-19 FC

WALLS

R-16, R-19

R-13 + R-3.6 ci
R-19 4+ R-3.6 ¢i

the roof deck is secured (o the purlins.

_ ———r - .
to the purlins. A minimum R-3.5 thermal spacer block is placed above the

purlin/batt. and the roof deck s secured to the purlins.

Filled cavity liberglass insulation,

A continuous vapor barrier is installed below the purlins and uninterrupted by
framing members. Both layers of uncompressed. unfaced fiberglass insulation
rest on top ol the vapor barrier and are installed parallel, between the purlins.
A minimum R-3.5 thermal spacer block is placed above the purlin/batt, and

Single fiberglass insulation layer.

The construction is faced fiberglass insulation batts installed vertically and

compressed between the metal wall panels and the steel framing.

The first R-value is for faced lberglass insulation batts installed
perpendicular and compressed between the metal wall panels and the steel
framing. The second rated R-value is for continuous rigid insulation installed
between the metal wall panel and steel framing, or on the interior of the steel

framing.

Table A2.3 including Addendum “G”

|
ASHRAE/IESNA 90.1
{

ASHRAE/ESNA 90,1

Table A3.2 including Addendum ~“G”

ASHRAE/NESNA 90.1

Table A3.2 including Addendum “G”
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Roof R-Value — Insulation Placed on Suspended
Ceiling with Removable Ceiling Tiles

* Will not count for code
compliance

* Will not comply with
W. Section 502.4.3 —
oropped Ceilng” “Sealing of the building
envelope”

21



Roof R-Value — Metal Buildings

* R-5 thermal blocks required on
all metal buildings or must use
U-factor Compliance Method

& mumon @ Climate Zones 2-8 require two

N Parallel to Purlin ] ; " ”
insulation layers of insulation for “all other

Thermal Blocks i Ove;cwrefmm . e CZ2-5and marine 4: R-13+R-13
e CZ6-7: R-13+R-19
« CZ8: R-11+R-19
* Example (R-13+R-19):
 R-13 draped perpendicularly to the
purlins

* R-19 running parallel to the purlins
supported by the R-13




Wall R-Value — Mass Walls

* Walls weighing at
least 35 Ibs/ft? of
wall surface area, or

e 25 |bs/ft? of wall
surface area If

material weight Is
<120 Ib/ft3

23



Mass Walls — Concrete Masonry Units

* Climate Zones 1 (group R) and 2 (all other)— Can use
Integral insulation instead of R-5.7 ci

« Concrete block walls must comply with ASTM C 90, and

« Ungrouted or partially grouted @ 32 inch. o.c. or less vertically
or 48 inch. o.c. or less horizontally, and

» Ungrouted cells must be filled with insulation material < of 0.44
Btu-in./h-ftz2 F

® Climate Zone 1 “all other”

* No insulation required for mass walls

24



Wall R-Value — Wood, Metal Frame, and Other

® Cavity insulation or cavity plus continuous (ci)

® Continuous insulation not broken up by
framing members e.qg. rigid board insulation

25



Metal Building Walls [Table 502.2(2)]

Picture from NAIMA

Climate Zone R-Value
1-2 R-16
3-4 except R-19
Marine
Marine 4-6 R-13+R-5.6ci
7-8 R-19+R-5.6c¢i




Floors Over Outdoor Air or
Unconditioned Space (502.2.5)

* Joist/Framing
(Steel/Wood)
e |nsulation installed between
framing
* Mass Floors

* Materials weighing
35 Ibs/ft?, or

o 25 lIbs/ft? if material weight is
<120 Ibs/ft3

 Insulation installed
continuously
® Steel Floor Joist Systems
[Footnote e to Table
502.2(1)]
 R-38in Climate Zones 6-8 27




Slab-on-Grade Floors (502.2.6)

* Unheated slab — insulation required:
 All Other in Climate Zones 6 - 8
e Group R in Climate Zones 4 - 8

* Heated slabs — insulation required in all
Climate Zones

28



Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

4 5 ‘
CLIMATE ZONE ‘ 1 2 | 3 EXCEPT MARINE | AND MARINE 4 6 | 7 8

Vertic_al fenestration (40 % maximum of above-grade wall)

| U-factor

Framing materials other than metal with or without metal reinforcement or cladding
- E _ : ;
U-factor ‘ 1.20 ‘ 0.75 ‘ 0.65 | 0.40 0.35 | 035 035 0.35

| Metal framing with or without thermal break

Curtain wall/storefront U-factor 1.0 070 | 060 | 0.50 0.45 0.45 0.40 0.40

| Entrance door U-factor 1.20 L.10 0.90 0.85 0.80 0.80 0.80 0.80

All other U-factor” 1.20 - | 075 0.65 0.55 l 0.55 0.55 0.45 045 |
'SHGC-all frame types ] -
| SHGC: PF < 0.25 0.25 0.25 0.25 0.40 0.40 0.40 0.45 045
SHGC: 025 <PF<0.5 0.33 0.33 0.33 NR NR NR NR NR
SHGC: PF>0.5 ‘ 0.40 ‘ 040 | 040 NR NR | NR | NR | NR |
| Skylights (3% maximum) -
U-factor ‘ 0.75 | 0.75 ‘ 0.65 0.60 0.60 0.60 | 0.60 0.60
SHGC | 0.35 0.35 0.35 0.40 0.40 [ 040 NR NR

NR = No requirement.
PF = Projection factor (see Section 502.3.2).
a. All others includes operable windows, fixed windows and nonentrance doors.
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Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

[ 4 5
CLIMATE ZONE B i 2 3 EXCEPT MARINE AND MARINE 4 6 7 8 |
| Vertical fenestration (40 % maximum of aboy e-grade wall) 7 7!

U-factor

Framing materials other than metal with or without metal reinforcement or cladding

CLIMATE ZONE 1 2 3 4 5 6 7 8
EXCEPT AND
MARINE MARINE 4

U-factor 1.20 0.75 0.65 0.40 0.35 0.35 0.35 0.35

SHG( * <().25 (.25 0.25 0.25 0.40 (0.40 0.40 0.45 (.45
SHGC: 0.25 < PF < (0.5 (.33 0.33 0.33 NR NR NR NR NR
B | A I N

CHGC: PE>() 5 oA AN I T r n - I
I".\_._l.,,(. PF=0.35 B 040 0.40 0.40 NR NR NR NR NR

Skylights (3% maximum)

L-Fretor 0 N Ts - _ R | ~
racton 0./ (.75 .65 {L(\H . (.60 (.60 ().60 ().60

SHOC Vo oY 2z A oA -
| SHG( (.35 0.35 (.35 00.40 | 0.40 .40 NR NR

NR = No requirement
PE = Projection factor (see Section 302.3.2).

All others includes |l|‘L\.L{‘l\ windows, fixed windows and nonentrance doors




Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

~ - T 4 5
CLIMATE ZONE 1 2 3 EXCEPT MARINE | AND MARINE 4 6

o

| Vartical & Fratinn (A0 C7. 1 P L 1 7 [
| Vertical fenestration (40% maximum of above-grade wall) l

U-factor

Framing materials othe Metal framing with or without thermal break

It o

CLIMATE ZONE 1 2 3 4 5 6 7 8
EXCEPT AND
MARINE MARINE 4

Curtain wall/ 1.0 0.7 0.60 0.50 0.45 0.45 0.40 0.40
storefront U-Factor

Entrance door 1.20 1.10 0.90 0.85 0.80 0.80 0.80 0.80
U-factor
All other U-factor 1.20 0.75 0.65 0.55 0.55 0.55 0.45 0.45
Ui-factor 0.75 (.75 0.65 0.60 13,1\(1 0.60 (.60 (.6
| SHGC - - .35 035 .35 0.40 | 0.40 ().40 NR NR

NR = No requirement
PF = Projection lactor (see Section 302.3.2).

A 1l mchide TReT 1
All others includes operable




Compliance with Chapter 5 Prescriptive
Approach

TABLE 502.3
SUi_L.DiN(ENVEI:_OPE REQUIREMENTS: FENESTRATION

. 4 5
CLIM&T:; ZONE 1 ) 2 3__ EXCEPT_W_IAF%!NE AND MARINE 4 6 7 8 |

|
| Vertical fenestration (40% maximum of above-grade wall) |

U-factor

| Framing materials other than metal w |

. SHGC - all frame types - — v

U-factor B 5 035 035
CLIMATE ZONE 1 2 3 4 5 6 7 8
EXCEPT AND
MARINE MARINE 4
SHGC: PF <0.25 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
SHGC: 0.25<PF <05 0.33 0.33 0.33 NR NR NR NR NR
SHGC: PF>0.5 0.40 0.40 0.40 NR NR NR NR NR
U-factor 0.75 (.75 0.65 0.60 j_ 0.60 [ 0.60 ;},hr,a 1_}.D(J ‘
SHOE 1 O0» ] 03 (.35 (.40 | 040 __ N
NR = No requirement . _
PF = Projection lactor (see Section 502.3.2).
a. All others includes operable windows. fixed windows and nonentrance doors Office

PF=A/B
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Compliance with Chapter 5 Prescriptive
roach

A

TABLE 502.3
- ] ~ BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

4 5
CLIMATE ZONE B i 2 3 EXCEPT MARINE | AND MARINE 4 6 7 8 |

%

| Vertical fenestration (40% maximum of above-grade wall) l

U-factor
Framing materials other than metal with or without metal reinforcement or cladding

U-Tacta

Metal framing with or without therm:, .«

kylights (3% maximum) 5.1 035 035

CLIMATE ZONE 1 2 3 4 5 6 7
EXCEPT AND

MARINE

MARINE 4

0.75

0.65

0.60

0.60

0.60

0.60

0.60

0.35

0.35

0.40

0.40

0.40

NR

Li-factor 0.75 (.75 0.65 0.60 0.60 0.60 0.60 0.6(
| SHG( (.35 0.35 (.35 00.40 0.40 .40 NR NR
NR = No requirement

Projection lactor (see Section 302.3.2

erable windows, fixed windows and nonentrance doors




Vertical Fenestration Requirement
(502.3.1)

* Based on above-grade
wall area (gross)

* Includes walls between
conditioned space and
unconditioned space or the
great outdoors

e Includes walls that are
> 15% above grade

®* Total fenestration area
(includes frame and
glazing)

* Does not include opaque
door area

34



Fenestration U-Factor (502.3.2)

Framing Materials Other
Than Metal w/ or w/o metal
reinforcement or cladding

Curtain Wall

35



Fenestration U-Factor — Storefront

//\\% Storefront

Entrance Door




Fenestration U-Factor — All Other

* Includes operable windows,
fixed windows and
non-entrance doors

37



Glazed Fenestration SHGC (502.3.2)

- Al . —a L=l - |
What is Solar Heat Gain Coefficient?
“The ratio of the solar heat gain entering the space through the

fenestration assembly to the incident solar radiation.”

38



Fenestration SHGC Requirements

The Effect of Overhangs on
Fenestration SHGC

®* Qverhangs allow a higher
SHGC product to be

Installed
* Projection factor must be
calculated
CLIMATE ZONE 1 2 3 4 5 6 7 8
SHGC: PF <0.25 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
SHGC: 0.25<PF<0.5 0.33 0.33 0.33 NR NR NR NR NR
SHGC: PF>0.5 0.40 0.40 0.40 NR NR NR NR NR




Mandatory Requirements — Sealing of the
Building Envelope (502.4.3)

* All penetrations, openings, joints
and seams in the building
envelope must be sealed.
Materials that can be used
Include:

« Caulking

« Gasketing

 Tapes

* Moisture vapor-permeable wrapping
material

® Sealing materials spanning joints
between dissimilar materials must
allow for expansion and
contraction




Mandatory Requirements — Outdoor Air
Intakes and Exhaust Openings (502.4.5)

® Buildings > 3 stories In
height above grade

e Class 1 motorized
leakage-rated damper
 Maximum leakage rate
<4cfm /ft2 @ 1.0 inch w.g.
® Buildings < 3 stories In
height
« Gravity (nonmotorized)
allowed

41



Mandatory Requirements — Loading Dock
Weatherseals (502.4.6)

S—— « Equip cargo doors and

y ' loading dock doors with
weatherseals

1] °® Goal is to restrict
Infiltration

42



Mandatory Requirements — Vestibules

®* Required to reduce infiltration into

Self Closing Doors
spaces T
®* Required on entrance doors .
. : 5 Vestibule
leading into spaces > 3,000 ft |
* Doors must have self-closing /
devices
_ Exterior Doors
* Exceptions |
« Buildings in Climate Zones 1 and 2 Conditioned
Space > 3000 FT?2
« Doors from a guest room or
dwelling unit

» Doors used primarily for vehicular
movement, material handling and
adjacent personnel doors




Mandatory Requirements — Recessed
Lighting (502.4.8)

All recessed luminaires
Installed in the building
envelope

* Type IC rated and sealed with
gasket or caulk between
housing and interior wall or
ceiling covering

* Type IC rated and labeled in
accordance with ASTM E 283 to
allow < 2.0 cfm of air movement
from conditioned space to
ceiling cavity
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