

































































FIGURE 502.2(4)

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH
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FIGURE 502.2(4)
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RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

FIGURE 502.2(5)
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FIGURE 502.2(5)
U-FACTORS—CRAWL SPACE WALLS
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FIGURE 502.2(6)

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH
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RESIDENTIAL--COMPONENT PERFORMANCE APPROACH TABLE 502.2.1.1.1 - 502.2.1.3

TABLE 502.2.1.1.1
F, VALUES FOR WALL SECTIONS WITH STEEL STUDS
PARALLEL PATH CORRECTION FACTORS

sembly shall not exceed the value given in Table 502.2.
Equation 3-5 shall be used to determine acceptable com-
binations io meet this requirement. Skylight shafts, 12

SPACING OF CaviTy inches (305 mm) in depth and greater, shall be insulated
INAL STU A SUL ECTION L ’
O 0| Tietesy | “Ruaton. | “Eacron to no less than R-13 in climates 0-4,000 HDD and R-19
R-11 0.50 in climates greater than 4,000 HDD. The skylight shaft
] ’ thermal performance shall not be included in the roof
2% 4 16 o.c. R-13 0.46 hormal bansaissi fFic: oulati
R-15 0.43 thermal transmission coeilicient calculation.
R-]1 0.60 UQ — (UR X AR ) + (Us X As) (qulaﬁon S-S)
2x4 24 o.c. R-13 0.55 A,
R-15 0.52
where;
2%6 16 o.c R-19 0.57 ;
a.c. R-21 035 U, = The average thermal transmittance of the gross
rooffceiling area.
2% 6 2 oc R-19 0.43 © .
- R-21 0.43 A, = The gross area of the roof/ceiling assembly.
2x8 160.c. R-25 0.31 Uz = The combined thermal transmittance of the
2% 8 24 oc. R-25 0.3% various paths of heat transfer through the
opaque roof/ceiling area.
For SI: 1 inch = 25.4 mm. .
a. Applies to steel studs up to a maximum thickness of 0,064 inches (16 Ay = Opaque roof/ceiling assembly area.
8age). U, = The combined thermal transmittance of the area

502.2.1,1.2 Mass walls. When the thermal mass of
the building components is considered, the U, for ex-
terior walls in Section 502.2.1.1 and having a heat ca-
pacity greater than or equal to 6 Btu/f2 - °F [1.06
kJ/(m? - K)] of exterior wall area shall be less than or
equal to the values in Table 502.2.1.1.2(1),
502.2.1.1.2(2) or 502.2,1,1.2(3) based on that I/, re-
quired for walls with a heat capacity less than 6
Bto/ft? - °F [1.06 kI/{m? - K)] of exterior wall area as
determined by Equation 5-1 in Section 502.2.1.1 and
Figure 502.2(1),

Note: Masonry or concrete walls having a mass
greater than or equal to 30 1b/ft? (146 kg/m?) of ex-
terior wall area and solid wood walls having a mass
greater than or equal to 20 Ib/ft2 (98 kg/m?) of exte-
rior wall area have heat capacities equal to or ex-
ceeding 6 Btu/ft? - °F [1.06 kJ{m? - K)] of exterior

wall area,

The heat capacity of the wall shall be determined as
follows:
HC=wxc¢ (Equation 5-4)
where:

HC = Heat capacity of the exterior wall,
Btu/ft? - °F [kI/(m? - K)] of exterior wall area,

w = Mass of the exterior wall, Ib/f? (kg/m?) of
exterior wall area is the density of the
exterior wall material, Ib/ft* (kg/m?)
multiplied by the thickness of the exterior
wall, ft (m).

¢ = Specific heat of the exterior wall material,
Btu/ib - °F {kJ/(kg - K)} of exterior wall area
as determined from Chapter 24 of the
ASHRAE Handbook of Fundamentals.

502.2.1.2 Reof/ceiling. The combined thermal transmit-
tance value (I,) of the gross area of the roof or ceiling as-

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE

of all skylight elements in the roof/ceiling
assembly.

A, = The area (including frame) of all skylights in
the roof/ceiling assembly.

Notes: (1) When more than one type of roof/ceiling
and/or skylight is used, the U and A terms for those
" items shall be expanded into their subelements as:

(Up X Ag) + (Ugy % Agy) + . ete.  (Equation 5-6)

(2) Access doors or hatches in a roof/ceiling assembly
shall be included as a subelement of the roof/ceiling
assembly,

502.2.1.3 Floors over unheated spaces. The combined
thermal transmittance factor (U} of the gross area of
floors over unheated spaces shali not exceed the value
given in Table 502.2, For floors over outdoor air, 1.e,,
overhangs, I/ -factors shall not exceed the value forroofs
given in Table 502.2. Equation 5-7 shall be used to deter-
mine acceptable combinations to meet this requirement.

U - (Up XA+ Uy XA (U, XAL)
’ A

G

{Equation 5-7)

[/, = The average thermal transmittance of the gross
floor area.

A, = The gross area of the different floor assemblies.

U, = The combined thermal transmittance of the
various paths of heat transfer throngh the nth
floor assembly.

A; = The area associated with the nth floor assembly.

Notes: Access doors or hatches in a floor assembly
shall be included as a subelement of the floor assem-
bly.

EC-27



TABLE 502.2.1.1.2(1) - TABLE 502.2.1.1.2(3)

TABLE 502.2.1.1.2(1)
REQUIRED U, FOR WALL WITH A HEAT CAPACITY EQUAL TO OR EXCEEDING 6 Btu/ft? . °F WITH
INSULATION PLACED ON THE EXTERIOR OF THE WALL MASS

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

U, REQUIRED FOR WALLS WITH A HEAT CAPACITY LESS THAN 6 Btu/ft? . °F AS DETERMINED
HEATING BY USING EQUATION 5-1 AND FIGURE 502.2(1)
DEGREE —1
DAYS 0.24 0.22 0.20 0.18 0.16 0.14 0.12 010 0.08 0.06 0.04
0-2,000 0.33 031 0.28 0.26 0.23 0.21 0.18 0.16 0.13 0.11 (.08
2,001-4,000 0.32 0.30 0.27 0.25 0.22 0.20 0.17 0.15 0.13 0.10 0.08
4,001-5,500 0.30 0.28 0.25 0.23 0.21 0.18 0.16 0.14 0.11 0.09 6.07
5,501-6,500 0.28 0.26 0.23 0.21 0,19 0.17 0.15 0.12 0.10 0.08 0.06
6,501-8,000 0.26 0.24 0.22 0.19 0.17 0.15 0.13 011 0.09 .07 0.05 —|
> 8,001 0.24 .22 0.20 0.18 0.16 0.14 0.12 0.16 0.08 0,06 0.04
For S °C =[(°F)-32)/1.8, I Br/ft® - °F = 0.176 kJ/(m?® - K).
TABLE 502.2.1.1.2(2)
REQUIRED U, FOR WALL WITH A HEAT CAPACITY EQUAL TO OR EXCEEDING 6 Btu/ft® . °F WITH
INSULATION PLACED ON THE INTERIOR OF THE WALL MASS
U, REQUIRED FOR WALLS WITH A HEAT CAPACITY LESS THAN 6 Btufft?. °F AS DETERMINED
*I;EE%TFI*II:S BY USING EQUATION 5-1 AND FIGURE 502.2(1}
DAYS 0.24 0.22 0.29 0.18 0.16 .14 0.12 0.10 0.08 0.06 0.04
0-2,000 0.29 0.27 0.25 0.22 (.20 .17 0.15 0.12 0.09 0.07 0.04
2,001-4,000 0.28 0.26 0.24 0.21 0.19 0.16 0.14 0.12 0.09 0.07 0.04
4.001-5,500 0.27 0.25 0.23 0.21 0.19 .16 0.14 0.11 0.9 0.07 0.04
5,501-6,500 0.26 .24 .22 0.20 0.17 0.15 0.13 0.k 0.09 0.06 0.04
6,501-8,000 0.25 0.23 0.21 0.19 0.17 .14 0.12 0.10 0.08 (.06 0.04
> 8,001 0.24 0.22 0.20 0.18 0.16 0.14 0.12 0.10 0.08 0.06 .04
For SI: °C={(°F)-32)/1.8, | Bu/ff® - °F = 0.176 klf(m® - K).
TABLE 502.2.1.1.2(3)
REQUIRED U, FOR WALL WIiTH A HEAT CAPACITY EQUAL TO OR EXCEEDING 6 Btu/ft? - °F WITH
INTEGRAL INSULATION (INSULATION AND MASS MIXED, SUCH AS A LOG WALL)
U, REQUIRED FOR WALLS WITH A HEAT CAPACITY LESS THAN 6 Btu/ft® - °F AS DETERMINED
';Egg:g BY USING EQUATION 5-1 AND FIGURE 502.2(1)
DAYS 0.24 0.22 0,20 .18 0.16 0.14 0.12 0.10 0.08 0.06 0.04
0-2,000 0.33 0.31 0.28 0.25 0.23 .20 6.17 .15 0.12 0.09 0.67
2,001-4,000 0,32 0.30 0.27 0.24 0.22 0.19 0.17 0.14 0.11 0.09 0.06
4,001-5,500 0,30 0.28 0.26 .23 0.21 0,18 0.16 0.13 011 0.08 0.06
5,501-6,500 0.28 0.26 0.24 0.21 0.19 0.17 0.14 0.12 0.10 0.08 0.05
6,501-8,000 .26 0.24 0.22 0.20 0.18 0.15 0.13 011 0.09 0.07 0.05
> 8,001 0.24 0.22 0.20 0.18 0.16 0.14 0.12 0.10 0.08 0.06 0.04

For SI:  °C = {(°F}-32)/1.8, I Bw/f? - °F = 0.176 kJ/(m? - K).

EC-28
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RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

502.2.1.4 Slab-on-grade floors, The thermal resistance
of the insulation around the perimeter of the floor shall
not be less than the value given in Table 502.2, Where in-
sulation is not required in accordance with Footnote d to
Table 502.2, building envelope compliance shall be dem-
onstrated by (a) using Section 502.2.2 or Chapter 4 with
the actual slab insulation R-value in Table 502.2 or (b) us-
ing Section 502.2.4.

Insulation shall be of an approved type, and placed on
the outside of the foundation or on the inside of a founda-
tion wall. In climates below 6,000 annual Fahrenheit
HDD, the insulation shall extend downward from the ele-
vation of the top of the slab for a minimum distance of 24
inches {610 mm} or downward to at least the bottom of
the slab and then horizontally to the interior or exterior
for a minimum total distance of 24 inches (610 mm), In
all climates equal to or greater than 6,000 HDD, the insu-
lation shall extend downward from the elevation of the
top of the slab for a minimum of 48 inches (1219 mm) or
downward to at least the bottom of the slab and then hori-
zontally to the interior or exterior for a minimum total
distance of 48 inches (1219 mm). In all climates, hori-
zontal insulation extending outside of the foundation
shall be covered by pavement or by soil a minimum of 10
inches (254 mm) thick. The top edge of the insulation in-
stalled between the exterior wall and the edge of the inte-
rior slab shall be permitted to be cut at a 45-degres angle
away from the exterior wall,

502.2.1.5 Crawl space walls. If the floor above a crawl
space does not meet the requirements of Seéction
502.2.1.3 and the crawl space does not have ventilation
openings which communicate directly with outside air,
then the exterior walls of the crawl space shall have a
thermal transmittance value not exceeding the value
given in Table 502.2. Where the inside ground surface is
less than 12 inches (305 mum) below the outside finish
ground level or the vertical wall insuiation stops less than
12 inches (305 mm) below the outside finish ground
level, crawl space wall insulation shall extend vertically
and horizontally a minimum total distance of 24 inches
(610 mmy) linearly from the outside finish ground level
[see Appendix Details 502.2.1.5(1), 502.2.1.5(2) and
502.2.1.5(3) and the DOE Foundation Design Hand-
book}.

502.2.1.6 Basement walls, The exterior walis of condi-
tioned basements shall have a transmittance value not ex-
ceeding the value given in Table 502.2 from the top of the
basement wall to a depth of 10 feet (3048 mm) below the
outside finish ground level, or to the level of the basement
floor, whichever is less.

502.2.2 Compliance by total building envelope perfor-
mance. The building envelope design of a proposed build-
ing shall be permiited to deviate from the U -factors, U-
factors, or R-values specified in Table 502.2, provided the
total thermal transmission heat gain or loss for the proposed
building envelope does not exceed the total heat gain or loss
resulting from the proposed building’s conformance to the
values specified in Table 502.2, For basement and crawl
space walls that are part of the building envelope, the U-fac-

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE

502.2.1.4 - 502.2.31

tor of the proposed foundation shall be adjusted by the R-
value of the adjacent soil where the corresponding U-factor
in Table 502.2 is similarly adjusted. Heat gain or loss calcu-
lations for slab edge and basement or crawl space wall foun-
dations shall be determined using methods consistent with
the ASHRAE Handbook of Fundamentals.

502.2.3 Compliance by acceptable practice on an indi-
vidual component basis. Each component of the building
envelope shall meet the provisions of Table 502.2 as pro-
vided in Sections 502.2.3.1 through 502.2.3.6. The various
walls, roof and floor assemblies described in Section
502.2.3 are typical and are not intended to be all inclusive.
Other assemblies shall be permitted, provided documenta-
tion is submitted indicating the thermal transmittance value
of the opaque section. Documentation shall be in accor-
dance with accepted engineering practice.

502.2.3.1 Walis. The U, of the exterior wall shall be de-
termined in accordance with Equation 5-8.

;W XADTU, X(00-4)  (Bquation 5-8)

‘ 100
where:
U, = The overall thermal transmittance of the gross

exterior wall area.

U, = The average thermal (ransmittance of the
glazing area.

Glazing Area
Gross Exterior Wall Area

A %100

U, = The average thermal transmittance of the
opaque exterior wall area.

The U-factor for the opaque portion of the exterior
wall (I/,) shall meet the provisions of Table 502.2 as de-
termined by Equation 5-8, and be selected from Table
502.2.3.1(1), 502.2.3.1(2) or 502.2.3.1(3) listed in the
Appendix. The glazing U-factor (U} and the percentage
of glazing area (A,) shall consist of all glazed surfaces in
the building envelope measured using the rough opening
and including the sash, curbing and other framing ele-
ments that enclose conditioned spaces. The value of Uy
shall be determined in accordance with Section 102.5.2.

Exceptions:

1. When the exterior wall(s) is comprised of steel
stud framing members, the procedure con-
tained in Section 502.2.1.1.1 shall be used to
correct the U-factor of the opague sections of
such walls prior to selection of the appropriate
acceptable practice(s) from Appendix Table
502.2.3.1(1).

2. When the thermal mass of the exterior building
walls is considered, the procedure contained in
Section 502.2.1.1.2 shall be used to correct the
U-factor of the opaque sections of such walls
prior to the selection of the appropiiate accept-
able practice(s) from Table 502.2.3.1(2) or
502.2.3.1(3) listed in the Appendix.
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502.2.3.2 — TABLE 502.2.4(1)

502.2.3.2 Roof/ceiling. The roof/ceiling assembly shall
be selected from Appendix Table 502.2.3.2 for a thermal
transmittance value not exceeding the value specified for
roofs/ceilings in Table 502.2.

502.2.3.3 [Comm 63.0502 (2} Floors over unheated
spaces. The floor section over an unheated space shall be
selected from IECC Appendix Table 502.2.3.3 for the
overall thermal transmittance factor {U/,) not exceeding
the value specified for floors over unheated spaces in
IECC Table 502.2. For floors over outdoor air, such as
overhangs, U -factors for heating shall meet the same re-
quirement as shown for floors over unheated spaces in
IECC Table 502.2.

502.2.3.4 Slab-on-grade floors. Slab-on-grade floors
shall meet the provisions of Table 502.2 as determined by
Section 502.2,1.4.

502.2.3,5 Craw! space walls. Where the floor above a
crawl space does not meet the requirements of Section
502.2.3.3 and the craw! space does not have ventilation
openings that communicate directly with outside air,
then the exterior walls of the crawl space shall have a
thermal transmittance value not exceeding the value
given in Table 502.2. The U-factor of the exterior crawl
space wall shall be determined by selecting the U-factor
for the appropriate crawl space wall section from Appen-
.dix Table 502.2.3.5. Where the inside ground surface is
less than 12 inches (305 mm) below the outside finish
ground level or the vertical wall insulation stops less than

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

12 inches (305 mm) below the outside finish ground
level, crawl space wall insulation shall extend vertically
and horizontally a minimum total distance of 24 inches
{610 mm) iinearly from the outside finish ground level
[see Appendix Details 502.2.1.5(1), 502.2.1.5(2) and
502.2.1.5(3) and the DOE Building Foundation Design
Handbook).

502.2.3.6 Basement walls. The exterior walls of condi-
tioned basements shall have a thermal transmittance
value not exceeding the value given in Table 502.2 from
the top of the basement wall to a depth of 10 feet (3048
mm) below grade, or to the level of the basement floor,
whichever is less. The U-factor of the wall shall be deter-
mined by selecting the U-factor for the wall sectien from
Appendix Table 502.2.3.6,

502.2.4 Compliance by prescriptive specification on an
individual component basis. For buildings with a window
area less than or equal to 8 percent, 12 percent, 15 percent,
18 percent, 20 percent, or 25 percent (Type A-1 residential
buildings) or 20 percent, 25 percent, or 30 percent {Type A-2
residential buildings) of the gross exterior wall area, the
thermal resistance of insulation applied to the opaque build-
ing envelope components shall be greater than or equal to
the minimum R-values, and the thermal transmittance of all
fenestration assembles shall be less than or equal to the
maximum U-factors shown in Table 502.2.4(1), 502.2.4(2),
502.2.4(3), 502.2.4(4), 502.2.4(5), 502.2.4(6), 502.2.4(7),
502.2.4(8), or 502.2.4(9), as applicable. Sections 502.2.4.1
through 502.2.4.17 shall apply to the use of these tables,

TABLE 502.2.4(1)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS
WINDOW AREA 8 PERCENT OF GROSS EXTERIOR WALL AREA

MAXHMUM MENIMUM
HEATING Ceiling Exterior wakl Fioor Basement wail Slab perimeter | Crawl space wall
DEGREE DAYS | Glazing Udactor R-value R-value R-value R-value R-value and depth R-value
0-499 any R-13 R-11 R-I1 R-0 R-0 R-0
500-999 any R-19 ‘R-11 R-11 R-0 R-0 R-4 .{
1,000-1,499 any R-19 R-11 R-11 R-0 R-0 R-5 .
1,500-1,999 any R-19 R-11 R-11 R-5 R-0 R-5
2,000-2,499 0.90 R-19 R-11 R-11 R-5 R-0 R-6
2,500-2,999 0.70 R-26 R-11 R-11 R-5 R-0 R-6
3,000-3,499 (.70 R-26 R-11 R-13 R-5 R-0 R-6
3,500-3,99% 0.65 R-30 R-11 R-13 R-6 R-2,2 ft. R-7
4,000-4,499 0.59 R-30 R-11 R-15 R-8 R-2, 2 ft, R-O
4,500-4,999 0.55 R-30 R-13 R-15 R-8 R-2, 21t R-12
5,000-5,499 0.52 R-30 R-13 R-19 R-9 R-7, 2 ft. R-16
5,500-5,999 (.45 R-38 R-13 R-19 R-9 R-7,2 ft. R-16
6,000-6,499 0.45 R-38 R-16 R-19 R-10 R-7,4 1. R-16
6,500-6,999 0.43 R-38 R-16 R-19 R-10 R-7,4 fi. R-16
7,000-8,499 0.42 R-38 R-16 R-19 R-11 R-8,4 ft. R-16
8,500-8,999 0.42 R-38 R-16 R-19 R-16 R-8, 4 f1. R-16
| 9,000-12,999 0.42 R-38 R-16 R-19 R-16 R-11,4 ft. R-16

For SI: 1 foot = 304.8 mm.
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RES({DENTIAL — COMPONENT PERFORMANCE APPROACH

WINDOW AREA 12 PERCENT OF GROSS EXTERIOR WALL AREA

TABLE 502.2.4(2)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS

TABLE 502.2.4(2) - TABLE 502,2.4(3)

MAXIMUM MINIMUM
HEATING Ceilling Exterjor wall Floor Basement wall Slab perimeter | Crawl space wall
DEGREE DAYS | Glazing U-factor F-value R-value R-value R-value A-vaiue and depth R-value
0-449 any R-13 R-11 R-11 R-0 R-0 RO |
500-999 any R-19 R-11 R-11 R-0 R-0 R-4
1,000-1,499 0.75 R-19 R-11 R-11 R-0 R-0 R-5
1,500-1,999 0.75 R-19 R-11 R-11 R-4 R-0 R-5
2,000-2,499 0.65 R-19 R-13 R-11 R-5 R-0 R-3
2,500-2,999 0.60 R-26 R-13 R-13 R-5 R-0 R-5
3,000-3,499 0.60 R-30 R-13 R-15 R-6 R-0 R-6
3,500-3,999 0.60 R-30 R-13 R-19 R-8 R-4, 2 ft. R-10
4,000-4,499 0.55, R-38 R-13 R-19 R-9 R4, 21t R-12
4,500-4,999 0.50 R-38 R-14 R-19 R-9 R-5,2ft. R-16
5,000-5,499 0.45 R-38 R-16 R-19 R-9 R-6, 2 fi. R-16
5,500-5,999 0.45 R-38 R-17 R-19 R-9 R-6, 21t. R-16
6.000-6,499 0.40 R-38 R-18 R-19 R-10 R-6, 4 ft. R-16
6,500-6,999 0.40 R-49 R-21 R-19 R-10 R-7, 4 fi. R-17
__'7“1000-8,499 040 R-49 R-21 R-19 R-10 R-9, 4 ft. R-17 |
8,500-8,999 0.40 R-49 R-21 R-19 R-16 R-9, 4 fi, R-17
9,000-12,999 0.40 R-49 R-21 R-19 R-16 R-11, 4 ft. R-17
For SI: 1 foot = 304.8 mm.
TABLE 502.2.4(3)

PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS

WINDOW AREA 15 PERCENT OF GROSS EXTERIOR WALL AREA

MAXIMUNM MINIMUM
HEATING Ceiling Exterior wall Floor Basement wall Slab perimeter | Crawi space wall
DEGREE DAYS | Glazing [/factor R-value R-value R-value R-value R-vaiue and depth R-value
0-499 any R-13 R-11 R-11 R-0 R-0 R-0
500-969 0.90 R-19 R-11 R-11 R-0 R-0 R-4 ﬁ
1,000-1,499 0.75 r_— R-19 R-11 R-11 R-0 | R-0 R-5
1,500-1,999 0.75 R-26 R-13 R-11 R-5 R-0 R-3
2,000-2,499 0.65 R-30 R-13 R-11 R-5 R-0 R-6
2,500-2,999 0.60 ﬁ_l R-30 R-13 R-19 R-6 R-4, 2 fi. R-7
3,000-3,499 0.55 R-30 R-13 R-19 R-7 | R4, 21t R-8
3,500-3,999 0.50 R-30 R-13 R-19 R-8 R-5, 2 fl, R-10
4,000-4,499 0.45 R-38 R-13 R-19 R-8 R-5,2 ft. R-11
4,500-4,999 0.45 R-38 R-16 R-1% R-9 R-6, 2 ft. R-17
5,000-5,499 0.45 R-38 R-18 R-19 R-9 R-6,2 i, R-17
5,500-5,999 0.40 R-38 R-13 R-21 R-10 R-9,2 fi. R-19
6,000-6,499 0.35 R-38 R-18 R-21 R-10 R-9, 4 ft. R-20 |
6,500-6,999 0.35 R-49 R-21 R-21 R-11 R-11, 4 ft, R-20
7,000-8,499 0.35 R-49 R-21 R-21 R-11 R-13, 4 fi. R-20
8,500-8,999 0.35 R-49 R-21 R-21 R-18 R-14, 4 ft. R-20
9,000-12,999 0.35 R-49 R-21 R-21 | R-19 R-18, 4 ft. R-20
For SI: 1 foot = 304.8 mm.
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RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

TABLE 502.2.4(4)

PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS
WINDOW AREA 18 PERCENT OF GROSS EXTERIOR WALL AREA

MAXIMUM MINIMUM
HEATING Ceiling Exterior wall Floor Basement wali Slab perimeter | Crawl space wall
DEGREE DAYS | Glazing U-factor A-value A-value A-value R-value A-value and depth R-value
0-499 0.80 R-19 R-11 R-11 R-0 R-0 R-0
500-999 0.75 R-19 R-11 R-11 R-0 R-0 R-4
1,000-1,499 0.70 R-26 R-i3 R-11 R-0 R-0 R-5
1,500-1,999 0.65 R-30 R-13 | R-11 }__ R-5 R-0 R-5
2,000-2,499 0.55 R-30 R-13 R-11 R-3 R-0 R-6
2,500-2,999 0.52 R-30 R-13 R-19 R-6 R-0 R-7
3,000-3,499 0.50 R-38 R-13 R-19 R-7 R-0 R-8
3,500-3,999 .46 R-38 R-13 R-19 R-8 R-6,2 . R-11
4,000-4,499 0.40 R-38 R-13 R-19 R-9 R-6, 2 f1. J R-13
4,500-4,999 0.37 R-38 R-15 R-19 R-9 R-6, 2 ft. R-16
5,000-5,499 0.37 R-38 R-16 R-19 R-9 R-7,21t R-17
5,500-5,999 0.37 R-38 R-19 R-19 R-10 R-8, 2 it R-17
| 6,000-6,499 0.24 R-49 R-22 R-19 R-10 R-8, 4 1t R-17
6,500-6,999 0.33 R-49 R-22 R-25 R-1} R-14, 4 fi, R-19
7,000-8,499 0.33 R-49 R-25 R-30 R-15 Note a R.25
8,500-8,999 0.33 R-49 R-25 R-30 R-19 Note a R-25
9,000-12,999 0.33 R-49 R-25 R-36 R-19 Notea | R-25
For SI. [ foot = 304.8 mm.
a. See Section 502.2.4.13.
TABLE 502.2.4(5)

PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS
WINDOW AREA 20 PERCENT OF GROSS EXTERIOR WALL AREA

MAXIMURM o MINIMUDM
HEATING Ceiling Exterior wail Floor Basement wall Stab perimeter | Crawl space wall
PEGREE DAYS | Glazing U-factor R-value Avalue | R-value R-value | A-vafue and depth A-value
0-499 0.80 R-19 R-11 R-f1 R-0 R-0 R-0
500-999 0.75 R-30 R-lﬁ R-11 | RO R-0 R-4
1,000-1,499 0.70 R-30 R-13 R-11 R-0 R-0 R-5
1,500-1,999 0.60 R-30 R-13 R-1! R-5 R-0 R-5
2,000-2 499 052 R-38 R-13 R-i] R-5 R-0 R-6
2,500-2,999 0.50 R-38 R-13 R-19 R-6 R-0 R-7
| 3.000-3,499 0.46 R-38 R-13 R-19 R-7 R-0 R-9
3,500-3,999 042 R-38 R-13 R-19 R-§ R-6,2 It R-10
4,000-4,499 0.37 R-38 R-13 R-19 R-9 R-6, 2 ft, R-13
4,500-4,939 0.37 R-38 R-16 R-19 R-9 R-6, 2 it R-16
5,000-5,492;T 0.36 R-38 | R-19 R-19 R-9 R-6, 2 ft, R-16
5,500-5,959 0.33 R-49 R-20 R-19 R-10 R-7, 211 R-17
6,000-6,499 0.31 R-49 R-24 R-19 R-10 R-7, 4 ft. R-17
6,500-6,999 0.30 R-49 R-26 R-21 R-11 R-10, 4 ft. R-17
7,000-8,499 0.30 R-49 R-26 R-21 L R-11 R-12,4 ft. R-19
8,500-8,999 0.30 R-49 R-26 R-21 R-19 R-12, 4 1t. R-19
9,000-12,999 0.30 R-49 R-26 R-21 R-19 R-16, 4 ft. R-19
For 8I: 1 foot = 304.8 mm.
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RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

WINDOW AREA 25 PERCENT OF GROSS EXTERIOR WALL AREA

TABLE 502.2.4(6)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS

TABLE 502.2.4(6) — TABLE 502.2.4(7)

MAXIMURM MINIMUM
HEATING Celling Exterlor wall Floor Basement Wall Slab perimeter | Crawl space wall
DEGREE DAYS | Glazing U-factor R-value A-value R-value R-value A-value and depth R-value
0-499 Q.70 R-30 R-11 R-11 R-0 R0 R-0
560-999 0.65 R-30 R-13 R-11 R-0 R-O R-4
1,000-1,499 0.55 R-30 R-13 R-11 R-0 R-0 R-5
1,500-1,999 0.52 R-30 R-13 R-13 R-0 RO R-6
2,000-2,499 0.50 R-38 R-13 R-19 R-8 R-0 R-10
2,500-2,999 0.46 R-38 R-16 R-19 R-6 R-6 R-7
3,000-3,499 0.45 R-38 R-19 R-19 R-7 R-0 RS
3,500-3,999 041 R-38 R-19 R-19 R-8 R-6,2ft. R-10
4,000-4,499 0.37 R-38 R-19 R-19 R-9 R-6, 2 fi. R-13
4,500-4,999 0.33 R-38 R-19 R-19 R-9 R-6, 2 fL. R-17
5,000-5,499 0.29 R-38 R-19 R-19 R-% R-6, 2 fi. R-17
5,500-5,999 0.27 R-38 R-19 R-21 R-10 Note a R-22
6,000-6,499 0.25 R-49 R-19 R-21 | R-16 R-9, 4 1, R-20
6,500-6,999 0.25 R-49 R-19 R-30 R-i4 Note a Note a
7,000-8,499 0.25 R-49 R-19 R-30 R-13 Note a Note a
8,500-8,999 0.25 R-49 R-19 R-30 R-28 Note a Note a
9,000-12,999 0.25 R-49 R-19 | R-30 R-28 Note a Note a
For SI: 1 foot = 304.8 mm.
a. See Section 502.2.4.13.
TABLE 502.2.4(7)

PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-2 RESIDENTIAL BUILDINGS

WINDOW AREA 20 PERCENT OF GROSS EXTERIOR WALL AREA

| MAXIMUM MINIMUM
HEATING Ceiling Exterior walk Floor Basement wall Slab perimeter | Crawl space wall
DEGREE DAYS | Glazing U-factor R-value B-value Rvalue R-value R-value and depth R-vaiue
0-499 any R-13 R-11 R-11 R-0 R0 R-0
500-999 any R-19 R-11 R-11 R-0 R-0 R-5
1,0600-1,499 any R-19 R-11 R-11 RO R-0 R-5
1,500-1,999 0.85 R-19 R-11 R-11 R-5 R-0 R-5
2,000-2,499 0.70 R-19 R-11 R-11 R-5 R-0 RS
2,500-2,999 0.55 R-30 R-13 R-11 R-5 R-0 R-5
3,000-3,499 0.55 R-30 R-13 R-11 R-5 R-0 R-5
3,500-3,999 0.55 R-30 R-i3 R-11 R-5 R-0 R-5
4,000-4,499 0.55 R-38 R-13 R-ll‘q R-5 R-0 R-5
4,500-4,999 0.50 R-26 R-11 R-13 R-6 R-0 R-7
F_SY,OOO-S,499 0.50 R-26 R-13 R-11 R-5 R-0 R-6
5,500-5,999 0.50 R-30 R-13 R-i1 R-5 R-0 R-6 N
6,000-6,499 - 0.50 R-26 B-13 R-19 R-9 R-5, 4 ft, R-14
6,500-6,999 0.45 R-30 R-13 R-19 R-10 R-7,4 1t R-16
7,000-8,499 0.35 R-38 R-16 R-19 R-11 R-9, 4 ft, R-18
8,500-8,999 0.35 R-38 R-16 R-19 R-17 R-10, 4 ft, R-18
9,000-12,999 Note 4 Note a Note a Note a Note a Note a Note a
For Sk | foot =304.8 mm.
a. See Section 502.2,4.13,
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TABLE 502.2.4(8) — TABLE 502.2.4(9}

WINDOW AREA 25 PERCENT OF GROSS EXTERIOR WALL AREA

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

TABLE 502.2.4(8)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-2 RESIDENTIAL BUILDINGS

MAXIMUM MINIMUM
HEATING Ceiling Exterior wall Floor Basement wall Slab perimeter | Crawl space wail
DEGREE DAYS | Glazing U-factor R-value R-value R-value A-value R-value and dep#rw H—value%
0-499 any R-13 R-11 R-11 R0 R-0 R-0
500-999 any R-19 R-11 R-11 R-0 R-0 R-5 ﬁ
1,000-1,499 any [_ R-19 R-11 R-11 R-0 R-0 R-5
1,500-1,999 0.85 " R-19 R-11 R-11 R-5 R-0 R-5
2,000-2,499 0.7¢ | R-19 R-11 R-11 R-5 R-0 R-5
2,500-2,599 L 0.55 R-30 R-13 R-11 R-5 R-0 R-5
3,000-3,499 0.55 R-30 R-13 R-11 R-5 R-0 R-5
3,500-3,999 0.55 R-30 R-13 R-11 R-5 R-0 R-5
4,000-4,499 0.54 R-30 R-13 R-11 R-5 R-0 R-5
4,500-4,989 0.53 *—‘ R-30 R-13 R-11 R-5 R-0 R-6
5,000-5,499 0.52 R-30 R-13 R-11 R-5 R-0 R-6
5,500-5,999 0.51 R-30 R-13 R-11 R-6 R-0 R-6
6,000-6,499 0.51 R-30 R-13 R-19 R-10 R-7, 4 ft. R-16
6,500-6,999 0.45 R-30 R-13 R-19 R-10 R-7.4 ft. R-16
7,000-8,499 0.35 R-38 R-16 R-19 R-11 R-9, 4 ft. R-18
8,500-8,999 0.35 R-38 R-16 R-19 R-17 R-10, 4 ft. R-18
9,000-12,999 Note a Note a L Note a Note a Note a Note a Note a
For SE: | foot = 304.8 mm,
a4, See Section 502.2.4.13.
TABLE 502.2.4(9)

PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-2 RESIDENTIAL BUILDINGS

WINDOW AREA 30 PERCENT OF GROSS EXTERIOR WALL AREA

MAXIMUM MiNIMUM
HEATING Celing Exterior wall Floor Basement wall Slzb perimeter | Crawi space wall
DEGREE DAYS | Glazing U-factor R-value R-value A-value R-value A-value and depth R-value
0-499 0.90 R-13 R-1] R-1} R-0 R-0 R-0
500-999 0.75 R-19 R-1f R-11 R-0 R-0 R-3
1,000-1,499 0.70 R-19 R-11 R-11 R-0 R-0 R-4
1,500-1,999 0.65 R-26 R-11 R-11 R-§ R-0 R-5
2,000-2,499 0.57 R-38 R-13 R-11 R-5 R-0 R-6
2,500-2,999 0.47 R-38 R-13 R-19 R-7 R-0 R-8
3,000-3,499 0.47 R-38 R-13 R-19 R-7 R-0 R-9
3,500-3,999 0.46 R-38 R-13 R-19 R-8 R4, 21t R-O
4,000-4,499 0.46 R-38 R-13 R-19 R-9 R-6,2 ft R-13
4,500-4,999 0.45 R-38 R-13 R-19 R-9 R-6,2 ft R-15
5,000-5,499 045 R-38 R-13 R-19 R-10 R-8,2 ft. R-18
5,500-5,999 0.44 R-38 R-13 R-19 R-10 R-8,2f1. R-18
6,000-6,499 0.44 R-38 R-19 R-19 R-10 R-8, 4 ft. R-18
6,500-6,999 0.38 R-38 R-18 R-19 R-10 R-8, 4 ft. R-18
7,000-8,499 0.32 R-49 R-21 R-30 R-18 Note a Note a
8,500-8,999 0.32 R-49 R-21 R-30 Note a Note a Nofe a
9,000-12,999 Note a Note a Note a Note a Note a Note a Note a
For 8I: | foot = 304.8 mm.

a. See Section 502.2.4.13.
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RESIDENTIAL--COMPONENT PERFORMANCE APPROACH 502.2.4.1 - 502.2.4.17

502.2.4.1 Walls. The sum of the thermal resistance of TABLE 502.2.4.16(1)
cavity insulation plus insulating sheathing (if used) shall 16-INCH O.C. STEEL-FRAMED WALL EQUIVALENT R-VALUES

meet or exceed the “Exterior wall R-value.” WOOD-FRAMED EQUIVALENT STEEL-FRAMED WALL CAVITY
) WALL B-VALUE * AND SHEATHING R-VALUE

ggi:ﬁg?O‘rvggg;‘égfl';‘;ﬁ::’;““ly The tables shall only R-11 R-0+R-9, R-11+R-4, R-15+R-3, R-21+R-2

502.2.4.3 Window area, The actual window area of a pro- R-13 R-114R-5, RoL3+R-4, R-21+R-3

posed design shall be computed using the rough opening R-14 R-114R-6, R-13+R-5, R-19+R-4

{a;rea of all ?k)f]igélfg abgve—grade windows and, chllere the R-15 R-11+R-6, R-15+4R-5, R-19+R-4

sgzeglzn; ;Sv (-701; tioned space, artly(l))asament v:mf tc;wst. R-16 R-114R-8, RL5+R.7, R-2L+R-6
.2.4.4 Window area, exempt. One percent of the to-

tal window area computed under Section 502.2.4.3 shall R-17 R-114R9, R-13+R-8, R-19+R-7

be exempt from the “Glazing U-factor” requirement. R-18 R-11+R-9, R-15+R-8, R-21+R-7

502,2.4.5 Truss/rafter construction, “Ceiling R-value” R-19 R-11+R-10, R-13+R-9, R-19+R-8, R-254R-7

assumes standard truss or rafter copstructioq. Where R-20 R-11+R-10, R-13+R-9, R-19+R-8

raised-heel trusses or other construction techniques are

employed to obtain the full height of ceiling insulation R-21 R-13+R-10, R-19+R-9, R-25+R-8

over the exterior wall top plate, R-30 shall be permitted to R-22 R-13+R-10, R-194R-9

be used wherp R-38 is required in the tal_)ie, angl R-38 R-24 R-194+R-10, R-25+R-9

shall be permitied to be used where R-49 is required. R25 RI9+RO

502.2.4.6 Doors. Opaque doors in the building envelope

shall have a maximum U-factor of 0.35, One door shall R-26 R-194R-11, R-214R-10

be exempt fiom this requirement. For SI: 1inch=254 mm.

502.2.4.7 Ceilings. “Ceiling R-value” shall be required a. Asrequired by Section 502.2.4 and the tabular entry for “Exterior walt R-
for flat or “cathedral” (inclined) ceilings. value” shown in Tables 502.2.4(1) through 502.2.4(9), as applicable.

502.2.4.8 [Comm 63.0502 (3)] Floors. Floor R-values TABLE 502.2.4.16(2)

shall apply to floors over unconditioned spaces and 24-INCH Q.C. STEEL FRAMED WALL EQUIVALENT R-VALUES
floors over outside air. [ WooD-FRAMED EQUIVALENT STEEL-FRAMED WALL CAVITY
502,2.4.9 Basement walls, Basement wall insulation WALL R-VALUE® AND SHEATHING R-VALUE

shall be installed in accordance with Section 502.2.1.6. R-11 R-04R-9, R-11+R-3, R-15+R-2, R-25+R-0
502.2.4.10 Unheated siabs. Slab perimeter insulation R-13 R-11+R-4, R-15+R-3, R-19+R-2

shall be installed in accordance with Section 502.2“. 1.4, R-14 R-11+R-5, R-13+R-4, R-154R-3, R21+R-2
5{)%.2.4.1‘1 Heate(’l, slabs, R-2 shall }Je added to the “Slab R-1S R-114R-5, R-13+R-4, R-19+R-3, R-214R-2
perimeter R-value” where the slab is heated.

562,2.4.12 Crawl space walls, “Crawl space wall R- R-16 R114R-7, R-13+R-6, R-19+R-5, R-25+R-4
value” shall apply to unventilated crawl spaces only. R-17 R-114+R-8, R-134+R-7, R-15+R-6, R-21+R-5
Crawl space insulation shall be installed in accordance R-18 R-11+R-8, R-13+R-7, R-19+R-6, R-25+R-5
with Section 502.2.1.3. . : R-19 R-[14R-9, R-[3+R-8, R-15+R-7, R-21+R-6
502.2.4.13 Tables not applicable. The particular cli-

mate range indicated by Note a in Tables 502.2.4(4), R-20 R:114R9, R-13+R8, R-19+R-7, R-21+R6
502.2.4(6), 502.2.4(7), 502.2.4(8) and 502.2.4(9) shall R-21 R-114R-9, R-15+R-8, R-21+R-7

ntot be used with the indicated BDVGI(?IJC COmPOﬂBﬂt(S) fo R-22 R-114R-10, R-13+R-9, R-19+R-8, R-21+R-7
demonstrate compliance under Section 502.2.4. Rad RLLR0. Ro154R.9. R194R.
502.2.4.14 Climates greater than 13,000 HDD, These : ?

tables shall not be used for climates greater than or equal R-25 R-13+4R-10, R-19+R-9, R-21+R-8

to 13,000 HDD. R-26 R-154R-10, R-19+R-9, R-25+R-8
502.2.4.15 Fenestration solar heat gain coefficient. In For ST 1inch=25.4 mm. '

locations with HDD less th‘an 3,500, fenestration prod- a. As required by Section 502.2.4 and the tabular entry for “Exterior wail R-
ucts shall also meet the requirements of Section 502.1.5. vatue” shown in Tables 502,2.4(1) through 502.2.4(9), as applicable,
502.2.4.16 Steel-framed wall construction. Where steel 502.2.4.17 High-mass wail construction. Exterior
framing is used in wall construction, the wall assembly walls constructed of high-mass materials having heat ca-
shall meet the equivalent wall cavity and sheathing R-val- pacity greater than or equal to 6 Btu/ ft2- °F {1.06
ues in Table 502.2.4.16(1) or 502.2.4.16(2), based on the kI/(m? - K)] of exterior wall area shall meet the equiva-
“on-center” {0.c,) dimension of the stee} studs and the re- lent insulation R-values in Table 502.2.4.17(1) or
quired R-value for wood-framed walls determined in ac- 502.2.4.17(2), based on the placement of the insulation,
cordance with Section 502.2.4, and utilizing any the HDD of the building location, and the required R-
combination of cavity and sheathing insulation set off by value for wood-framed walls determined in accordance
commas in Table 502.2.4,16(1) or 502.2.4.16(2), with Section 502.2.4.
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TABLE 502.2.4,17(1) - 502.2.5

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

TABLE 502.2.4.17(1)
HIGH-MASS WALL EQUIVALENT R-VALUES
INSULATION PLACED ON THE EXTERIOR OF THE WALL OR WITH INTEGRAL INSULATION

EQUIVALENT HIGH-MASS WALL R-VALUE

WOOD FRAMED

WALL R-VALUE® HDD 0-1,999 HDD 2,000-3,999 | HDD4,000-5,499 | HDD5,500-6,499 | HDD 6,500-8,499 HDD > 8,500
R-11 R-6 R-6 R-7 R-8 R-9 R-10
R-13 R-6 R-6 R-8 R-9 R-10 R-11
R-14 R-6 R-7 R-8 R-9 R-10 R-11
R-15 R-7 R-7 R-8 R-9 R-10 R-12
R-16 R-7 R-7 R-8 R-9 R-11 R-12
R-17 R-7 R-7 R-9 R-10 R-11 R-13
R-18 R-7 R-7 R-9 R-10 R-11 E-13
R-19 R-8 RS9 R-10 R-11 R-13 R-15
R-20 R-8 R-9 R-10 R-11 R-13 R-16
R-21 R-8 R-9 R-10 R-12 R-14 R-16
R-22 R-8 R-9 R-10 R-12 R-14 R-17
R-23 R-9 R-9 R-11 R-12 R-14 R-17
R-24 R-9 R-9 R-11 R-12 R-14 R-17
R-25 R-9 R-10 R-11 R-13 R-15 R-18
R-26 R-9 ] R-10 R-i1 R-13 R-15 R-18

a. As required by Section 502.2,4 and the tabular entry for “Exterior wall R-value” showa in Tabies 502.2.4(1) through 502.2.4(9}, as applicable.

TABLE 502.2.4.17(2)
HIGH-MASS WALL EQUIVALENT R-VALUES
INSULATION PLACED ON THE INTERIOR OF THE WALL

EQUIVALENT HIGH-MASS WALL A-VALUE

WoQD FRAMED

WALL R-VALUE® HDD 01,999 HDD 2,000-3,999 HDD 4,000-5,499 HDD 5,500-6,499 HDO 6,500-8,499 HDD > 8,500 |
R-11 R-10 R-10 R-11 R-11 R-12 R-12
R-13 R-11 R-11 R-12 R-12 R-14 R-14
R-14 R-12 R-12 R-12 R-12 R-15 R-15
R-15 R-13 R-13 R-13 R-13 R-15 R-15
R-16 R-13 R-13 R-13 R-14 R-15 R-15
R-17 R-14 R-14 R-14 R-15 R-16 R-16
R-18 R-15 R-15 R-15 R-15 R-16 R-16
R-19 R-16 R-16 R-16 R-19 R-19 R-19
R-20 R-16 R-16 R-16 R-20 R-20 R-20
R-2] R-17 R-17 R-17 R-21 R-21 R-21
R-22 R-17 R-17 R-17 R-21 R-21 R-21
R-23 R-18 R-18 R-18 R-22 R-22 R-22
R-24 R-19 R-19 R-19 R-22 R-22 R-22
R-25 R-20 R-20 R-20 R-22 R-22 R-22
R-26 R-21 R-21 R-21 R-23 R-23 R-23

502.2.5 Prescriptive path for additions and window
replacements. As an alternative to demonstrating com-
pliance with Section 402 or 502.2, additions with a con-
ditioned floor area less than 500 square feet (46.5 m?) to
existing single-family residential buildings and struc-
tures shall meet the prescriptive envelope component cri-
teria in Table 502.2.5 for the designated heating degree
days (HDD) applicable to the focation, The U-factor of
each individual fenestration product (windows, doors
and skylights) shall be used to calculate an area-weighted
average fenestration product U-factor for the addition,
which shall not exceed the applicable listed values in Ta-
hle 502.2.5. For additions, the total area of fenestration
products shall not exceed 40 percent of the gross wall and

a. As required by Section 502.2.4 and the tabular entry for “Exterior wall R-value” shown in Tables 502.2.4(1) through 502.2.4(9), as applicable.

roof area of the addition. The R-values for opaque ther-
mal envelope components shall be equal to or greater
than the applicable listed values in Table 502.2.5. Re-
placement fenestration products (where {he entire unit,
including the frame, sash and glazing, is replaced) shall
meet the prescriptive fenestration U-factor criteria in Ta-
ble 502.2.5 for the designated HDD applicable to the lo-
cation. Fenestration products used in additions and as
replacement windows in accordance with this section
shall also meet the requirements of Section 502.1.5 in lo-
cations with HDD less than 3,500,

Exception: Replacement skylights shall have a maxi-
mum U-factor of 0.50 when installed in any location
above 1,999 HDD,
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TABLE 502.2.5 - 503.3.2.1

TABLE 502.2.5
PRESCRIPTIVE ENVEL.OPE COMPONENT CRITERIA ADDITIONS TO AND
REPLACEMENT WINDOWS FOR EXISTING TYPE A-1 RESIDENTIAL BUILDINGS

MAXIMUM MINIMUM

HEATING Fenestration Basement wall Slab perimeter | Craw] space wall
DEGREE DAYS U-factor Ceiling R-value® Wall R-vaiue Floor R-value R-valus R-vaiue and depth® B-valug®

0-1,999 0.75 R-26 R-13 R-11 R-3 R-0 R-5
2,000 - 3,999 0.5 R-30 R-13 R-19 R-§ R-5, 2 1t. R-10
4,000 - 5,999 0.4 R-38 R-18 R-21 R-10 R-9, 2 ft. R-19
6,000 - 8,499 0.35 R-49 R-21 R-21 R-11 R-13, 41t R-20
8,500 - 12,999 0.35 R-49 R-21 R-21 R-19 R-18, 4 ft. R-20

For SI: I foot =304.8 mm.

a, “Ceiling R-value” shall be required for flat or inciined (cathedral) ceilings. Floors over cutside air shall meet “Ceiling R-value” requirements,
b. Basement wall insulation shall be installed in accordance with Section 302.2.1.6.
c. Slab perimeter insulation shall be installed in accordance with Section 502.2.1.4. An additional R-2 shatl be added to “Slab perimeter R-value” in the table if

the slab is heated.

d. "Craw! space wall R-value” shall apply to unventilated craw] spaces only. Crawl space insulation shall be installed in accordance with Section 502.2.1.5.

SECTION 503
BUILDING MECHANICAL SYSTEMS
AND EQUIPMENT

503.1 General. This section covers mechanical systems and
equipment used to provide heating, ventilating and air-condi-
tioning functions. This section assumes that residential build-
ings and dwelling units therein will be designed with individual
HVAC systems. Where equipment not shown in Table 503.2 is
specified, it shall meet the provisions of Section 403 of
ASHRAFE/IESNA Energy Code for Commercial and High-
Rise Residential Buildings.

5603.2 Mechanical equipment efficiency, Equipment shownin
Table 503.2 shall meet the specified minimum performance.
Data furnished by the equipment supplier, or certified under a
nationally recognized certification procedure, shall be nsed to

satisfy these requirements, All such equipment shail be in-
stalled in accordance with the manufacturer’s instructions,

503.3 HVAC systems, HVAC systems shall meet the criteria
set forth in Sections 503.3.1 through 503.3.3.

[M] 503.3.1 [Comm 63.0503 (1)] Load calculations.
Heating load calculations shall be determined in accordance
with 8. Comm 63.1023,

503.3.2 Temperature and humidity controls, Tempera-
ture and humidity controls shall be provided in accordance
with Sections 503.3.2.1 through 503.3.2.4,

503.3,2.1 System controls. Each dwelling unit shall be
considered a zone and be provided with thermostatic
controls responding to temperature within the dwelling
unit. Bach heating and cooling system shall include at
least one temperature control device.

TABLE 503.2
MINIMUM EQUIPMENT PERFORMANCE
EQUIPMENT
CATEGORY SUB-CATEGORY*® REFERENCED STANDARD MINIMUM PERFORMANCE
P ab
Air-cooled heat pumps heating mode < 63,000 Split systems 6.8 HSPE
Biw/h cooling capacity ARI 210/240
Single package 6.6 HSPF **
o ! DOE 10 CFR Part 430, AFUE 78%"
Gas-fired or oil-fired furnace < 223,000 Btu/h — Subpart B, Appendix N E, 80%¢
Gas-fired or oil-fired steam and hot-water boilers . DOE 10 CFR Part 430, AFUE 809%b4
< 300,000 Btu/h Subpatt B, Appendix N
: b
Air-cooled air conditioners and heat pumps Split systems 10.0 SEER
oling mode < 63,000 Biu/h cooling capacit ART210/240
COOMDE i ' 1ng capacity Single package 9.7 SEER®

For SI: | Btwh=0.2931W.

a. For multicapacity equipment, the minimum performance shall apply to each capacity step provided. Multicapacity refers to manufacturer-published ratings
for more than one capacity mode alowed by the product’s controls,
b, This is used to be consistent with the Naticnal Appliance Energy Conservation Act (NAECA) of 1987 (Public Law 100-12).
¢. These requirements apply to combination units not covered by NAECA (threc-phase power or cooling capacity 65,000 Btu/h),
d. Except for gas-fired steam boilers for which the minimum AFUE shall be 75 percent.

¢. Seasonal rating.
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503.3.2.2 - 503.,3.3.2

503.3.2.2 Thermostatic control capabilities. Where
used to control comfort heating, thermostatic controls
shall be capable of being set locally or remotely by ad-
justment or selection of sensors down to 55°F (13°C) or
lower.

Where used to control comfort cooling, thermostatic
controls shall be capable of being set locally or remotely
by adjustment or selection of sensors up to 85°F (29°C)
or higher.

Where used to control both comfort heating and cool-
ing, thermostatic controls shail be capable of providing a
temperature range or deadband of at least 5°F (A3°C)
within which the supply of heating and cooling energy is
shut off or reduced to a minimum,

Exceptions:

1. Special occupancy or special usage conditions
approved by the code official.

2, Thermostats that require manval changeover
between heating and cooling modes.

503.,3.2.3 Heat pump auxiiiary heat. Heat pumps hav-
ing supplementary electric resistance heaters shall have
controls that prevent heater operation when the heating
load is capable of being met by the heat pump. Supple-
mental heater operation is not allowed except during out-
door coil defrost cycles not exceeding 15 minutes.

RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

563.3.2.4 Humidistat. Humidistats ysed for comfort
purposes shall be capable of being set to prevent the use
of fossil fuel or electricity to reduce relative humidity be-
fow 60 percent or increase relative humidity above 30
percent,

503.3.3 Distribution system, construction and insula-
tion. Distribution systems shall be constructed and insu-
lated in accordance with Sections 503.3.3.1 through
503.3.3.7.

TABLE 503.3.3.1
MINIMUM PIPE INSULATION
(thickness in inches)

503.3.3.1 [Comm 63.0503 (2) (a)] Piping insulation.
All system piping shall be thermally insulated in accor-
dance with s. Comm 63.1029 (1) and (2).

503.3.3.2 Other insulation thicknesses. Insulation
thicknesses in Table 503.3.3.1 are based on insulation
having thermal resistivity in the range of 4.0 to 4.6
h - f2 - °F/Btufinch (0.704 to 0,810 m? - K/W per 25 mm)
of thickness on a flat surface at a mean temperature of
75°F (24°C).

Minimum insulation thickness shall be increased for
materials having values less than 4.0, or shall be permit-
ted to be reduced for materials having thermal resistivity
values greater than 4.6 in accordance with Hquation 5-9.

4.6 x Table 503.3.3.1 Thickness New
, = Minimum
Actual Resistivity Thickness

(Equation 5-9)

PIPE SIZES*®
FLUID L S
TEMPERATURE Runouts
— PIPING SYSTEM TYPES RANGE, °F up to 2 17 and less | 1.25"to 2" 25 t0 4" | 5" to 6 ;8" and larger
HEATING SYSTEMS
'_SEam and hot water”
High pressure/temperature 306-450 1Y, 21, 21, 3 3, 34,
Medium pressure/temperature 251-305 1, 2 2Y, 24, 3 3
Low pressure/temperature 201-250 1 14, 14, 2 2 2 N
L ow temperature 120-200 Y, 1 [ 1Y, 1Y, 1Y,
Steam condensate (for feed water) Any 1 1 14, 2 2 2
.
COOLING SYSTEMS
40-55 t, Y, My i 1 1 _l
Chilled water, refrigerant and brine:
Below 40 1 I 1Y, 1Yy, 11, 1%,

For SE

1 inch = 25.4 mm, { foot = 304.8 mm, °C = [("F)-32)/1.8.

a, For piping exposed to outdoor air, increase insulation thickness by 0.5 inch.

b. Run

EC-38
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For materials with thermal resistivity values less than
4.0, the minimum insulation thickness shall be permitted
to be increased in accordance with Equation 5-10.

4.0 x Table 503.3.3.1 Thickness New
e = Minimum
Actual Resistivity Thickness

{(Equation 5-10)

503.3.3.3 [Comm 63.0503 (2) (b)] Duct and plenam in-
suiation. Duct and plenum insulation shall be provided
in accordance with s. Comm 63,0803 (2) (f).

[M] 503.3.3.4 Duct construction. Duciwork shall be
constructed and erected in accordance with the Interna-
tional Mechanical Code,

503.3.3.4.1 High- and medium-pressure duct sys-
tems. High-pressure and medium-pressure ducts
shall be leak tested in accordance with the SMACNA
HYVAC Air Duct Leakage Test Manual with the rate of
air leakage not to exceed the maximurn rate specified
in that standard.

503.3.3.4.2 [Comm 63.0503 (2} (¢}] Low-pressure
duct systems, Low-pressure duct systems shall com-
ply with all of the following:

TABLE 503.3.3.3
MINIMUM DUCT INSULATION®

503.3.3.3 - 503.3.3.4.2

1. Sections of supply and return ducts not located
entirely within the conditioned space, and the
unconditioned side of enclosed stud bays or
joist cavities or spaces that are used to transport
air shall be sealed.

2, Sealing shall be accomplished using welds,
gaskets, mastics, mastic-plus-embedded-fabric
systems or tapes installed in accordance with
the manufacturer’s instructions.

3. Insulation that provides a continuous air barrier
may be used in lieu of sealing metal ducts,

4. Tapes and mastics used with rigid fibrous glass
ducts shall be listed and labeled as complying
with UL 181A.

5. Tapes and mastics used with flexible air ducts

shall be listed and labeled as complying with

UL 181B.

Tapes with rubber-based adhesives may not be

used.

6

Note: Standard duct tape has a rubber-based adhesive and does not
comply with the requireinents under this section.

Exception: Continuously welded and locking-
type longitudinal joints and seams on ducts operat-
ing at static pressures less than 2 inches w.g. (500
Pa) pressure classification.

COOLING”

HEATING®

Annual cooling Insulation H-value!

Annual heating Insulation R-value?

DUCT LOCATION degree days {h- f2 . °FYiBtu degree days {h- 12 . °F)/Bitu
Below 500 3.3 Below 1,500 3.3
500 to 1,150 5.0 1,500 to 4,500 5.0
Exterior of building
1,151 t0 2,000 6.5 4,501 to 7,500 6.5
Above 2,000 8.0 Above 7,500 8.0

In unconditioned spaces?

TD*< 15 — None required — None required
40=>TD®* > 15 — 3.3 — 33
TD® > 40 — 5.0f — 5.0

For Sk 1 foot = 304.8 mm, °C = [(*F)-32] = L8, 1 (- fi? - °F/Btu = 0.176 (m®- KJ/W.

a. Insulation R-values shown are for the insulation as instatled and do not include film resistance, The required minimum thicknesses do not consider water vapor
transmission and condensation, Where confrol of condensation is required, additional insulation, vapor retarders, or both, shall be provided to limit vapor
transmission and condensation, For ducts that are designed to convey both heated and cooled air, duct insulation shall be as required by the most restrictive con-
dition, Where exterior walls are used as plenum walls, wall insufation shall be as reguired by the most restrictive condition of this section.

b. Cooling ducts are those designed to convey mechanically cooled air or return ducts in such systems,

[~V o]

. Heating ducts are those designed to convey mechanically heated air or return ducts in such systems.
. Unconditioned spaces include ventilated crawl spaces, ventilated attics, and framed cavities in those floor, wall and ceiling asseinblies which (a) separate con-

ditioned space from unconditioned space or outside air, and (b) are uninsulated on the side facing away from conditioned space,
e. TDisdefined asthe temperature difference at design conditions between the space within which the duct is located and the design air temperature in the duct.

aa ™
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503.3.3.4.3 - 504.7

503.3.3.4.3 [Comm 63.0503 (2) (d)] Sealing required.
High- and medium-pressure ducts shall be sealed in ac-
cordance with s. Comm 63.1029 (4),

503.3.3.5 [Comm 63,0503 (2) (¢)] Mechanical venti-
Iation. Each mechanical ventilation system (supply or
exhaust, or both) shall be equipped with a readily acces-
sible swiich or other means for shutoff, or volume re-
duction and shutoff, when ventilation is not required,
Automatic or gravity dampers that close when the sys-
tem is not operating shall be provided for outdoor air ex-
hausts. Motorized dampers that close when the system
is not operating shall be provided on all outdoor air in-
takes.

503.3.3.6 Transport energy, The air-transport factor for
each all-air system shall be not less than 5.5 when calcu-
lated in accordance with Equation 5-11. Energy for
transfer of air through heat-recovery devices shall not be
included in determining the air transport factor,

Space Sensible Heat Removal®
Supply + Return Fan(s) Power Input®

{(Equation 5-11)

a, Expressed in consistent units, either Btu/h or watts.

Transport Factor =

For purposes of these calculations, space sensible heat
removal is equivalent to the maximam coincident design
sensible cooling load of all spaces served for which the
system provides cooling, Fan power input is the rate of
energy delivered to the fan prime mover.

Alr and water, all-water and unitary systems em-
ployving chilled, hot, dual-termperature or condenser
water-transport systems to space terminals shall not
require greater fransport energy (including central and
terminal fan power and pump power) than an equiva-
lent all-air system providing the same space sensible
heat removal and having an air-transport factor of not
less than 5.5.

503.3.3.,7 [Comm 63,0503 (2) (f)] Balancing. Bal-
ancing and documentation of the HVAC system shall
conform to the IMC,

SECTION 504
SERVICE WATER HEATING

504.1 Scope. The purpose of this section is to provide crite-
ria for design and equipment selection that will produce en-
ergy savings when applied to service water heating. Water
supplies to ice-making machines and refrigerators shall be
taken from a cold-water line of the water distribution sys-
tem.

504.2 Water heaters, storage tanks and boilers. Water heat-
ers, storage tanks and boilers shall meet the performance crite-
ria set forth in Sections 504.2.1 and 504.2.2.

504.2.1 Performance efficiency. Water heaters and hot wa-
ter storage tanks shall meet the minimum performance of

EC-40R
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water-heating equipment specified in Table 504.2. Where
multiple criteria are listed, all criteria shall be met.

Exception: Storage water heaters and hot water storage
tanks having more than 140 gallons (530 L) of storage
capacity need not meet the standby loss (§L) or heat loss
(HL) requirements of Table 504.2 if the tank surface
area is thermally insulated to R-12.5 and if a standing
pilot light is not used.,

504.2.2 Combination service water-heating/space-heat-
ing boilers. Service water-heating equipment shall not be
dependent on year-round operation of space-heating boil-
ers; that is, boilers that have as another function winter space
heating,

Exceptions:
1. Deleted.

2. For systems where the use of a single heating unit
will lead to energy savings, such unit shall be uti-
lized.

504.3 Deleted.
504.3.1 - 504.3.3 Deleted.

504.4 Pump operation. Circulating hot water systems shall be
arranged so that the circulation pump(s) can be conveniently
turned off, antomatically or manually, when the hot water sys-
temn is not in operation.

504.5 [Comm 63.504 (2)] Pipe insulation. Pipe insulation
shall be provided in accordance with s. Comm 63.1029 (1) and

2).
504.6 Conservation of hot water. Hot water shall be con-
served in accordance with Section 504.6.1.

504.6.1 Showers, Shower heads shall have a maximum flow
rate of 2.5 gallons per minute (gpm) (0.158 L/s) at a pressure
of 80 pounds per square inch {psi) (551 kPa) when tested in
accordance with ASME A112.18.1.

TABLE 504.5
MINIMUM PIPE INSUL.ATION
(thickness in inches}

PiPE SIZES®
SERVICE
WATER- Nonclrculating
HEATING runauts Circulating mains and runouts
TEMPERATURES
°F) Uptc 1” Up to 1.25% | 1.5"to 2" Over 2
170-180 0.5 1.0 1.5 20
140-169 0.5 0.5 1.0 1.5
100-139 0.5 0.5 0.5 1.0
For SI;  1inch =254 mm, °C = [(°F)-32)/1.8,

1 Bew/h/ineh - fi® - °F = 0.144 W/(m - K).
a. Nominal iron pipe size and insulation thickness. Conductivity, k = 0.27

504.7 Heat traps. Water heaters with vertical pipe risers shall
have a heat trap on both the inlet and outlet of the water heater
unless the water heater has an integral heat trap or is part of a
circulating system,
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RESIDENTIAL—COMPONENT PERFORMANCE APPROACH

TABLE 504.2 ~ 505.2

TABLE 504.2
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT
THERMAL
INPUT TO V. EFFICIENCY STANDBY
INPUT Ve RATIO TEST ENERGY E, 1L.OSS
CATEGORY TYPE FUEL RATING {gallons)| (Biuh/gal) | METHOD FACTOR® {percent) {percent’hour)?
. . = 0.93-
All Electric < 12kW All — Note f 0.00132V% — e
Storage Gas | £75,000 Baw/h | Al — Note f 1= 0.62-0.0019V* — —
NAECA-covered . "
water-heating Instantaneous] Gas |< 200,000Btw/h All — Note f 12 0.62-0.0019V — —
equipment® Storage Oil  1<105,000 Brw/h| Al — Note f i20.59-0.0019v¢  — —
Instantancous| Oil (<210,000 Baw/h| Al — Note f |2 0.59-0.0019V%* — -
Pool heater | Gas/oil All All - Note g — z18% -—
Storage | Blectric All All — Note h e — = 030827V
Other water- < 155,000 Btw/h| All < 4,000 Note h —_ = 18% S L3+114/V*
ht_aatmg Storage/ o[> 155000 Btw/h|  All < 4,000 Note h — Z78% < 1.3495/V#*
equipment’  linstantaneous Gas/oil
<10 24,060 Note h . 2 80% —
=10 24,000 2T1% <2, 3e0VE
Unfired storage . L . All . o . . < 6.5Btub/fiZ*
tanks <6,

For SL:
a

LI = N e R =

e

i
*

I Bw/f* = 3,155 Wim®, 1 Bw/h =0.2931 W, | gallon = 3.785 L, °C = [(°F)-32)/L.8.
Vis the storage volume in gallons as measured during the standby loss test. For the purpose of estimating the standby loss requirement using the rated volume
shown on the rating plate, V. should be no less than .95V for gas and oil water heaters and no less than 0.90V for electric water heaters,

. ¥V is rated storage volume in gallons as specified by the manufacturer,
. Consistent with National Appliance Enetgy Conservation Act (NAECA) of 1987,

. All except those water heaters covered by NAECA.

. DOE CFR 10; Part 430, Subpart B, Appendix E applies to electric and gas storage water heaters with rated volumes 20 gallons and gas instantaneous water

heaters with input ratings of 50,000 to 200,000 Bru/h.

. DOE CFR 10; Part 430, Subpart B, Appendix E.

. ANSI Z21.56.

. ANS1721.10.3. When testing an electric storage water heater for standby loss using the test proceduore of Section 2.9 of ANSI Z21.10.3, the electrical supply
voltage shall be maintained within + | percent of the center of the vollage range specified on the water heater nameplate. Also, when needed for caiculations,
the thermal efficiency (E,) shail be 98 percent. When testing an oif water heater using the test procedures of Sections 2.8 and 2.9 of ANSIZ21.10.3, the follow-
ing modifications will be made: A vertical length of the flue pipe shall be connected to the flue gas outlet of sufficient height to establish the minimum draft
specified in the manufaciurer’s installation instructions. All measurements of 0il consumption will be taken by instruments with an accuracy of & 1 percent or
better. The burner shall be adjusted to achieve an hourly Btu input rate within + 2 percent of the manufacturer’s specified input rate with the CO, reading as
specified by the manufacturer with smoke no greater than 1 and the fuel pump pressure within + 1percent of the manufacturet’s specification.

Heat loss of tank surface area (Btu/h - f1) based on 80°F water-air temperature difference.
Minimum efficiencies marked with an asterisk are established by preemptive federal law and are printed for the convenience of the user.

SECTION 505
ELECTRICAL POWER AND LIGHTING

505.1 Electrical energy consumption. In Type A-2 residential
buildings having individual dwelling units, provisions shall be
made to determine the electrical energy consumed by each ten-

al

nt by separately metering individual dwelling units.

505.2 [Comm 63.0505] Lighting power budget. Lighting
systems shall comply with ss. Comm 63.1040 to 63.1053.

2
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CHAPTER 6

SIMPLIFIED PRESCRIPTIVE REQUIREMENTS FOR
RESIDENTIAL BUILDINGS, TYPE A-1 AND A-2

SECTION 601
GENERAL

601.1 Scope, This chapter sets forth energy-efficiency-related
requirements for the design and construction of Type A-1 and
A-2 residential buildings.

Exception: Portions of the building envelope that do noten-
close conditioned space.

601.2 Compliance. Compliance shall be demonstraied in ac-
cordance with Section 601.2.1 or 601.2.2,

601.2.1 Residential buildings, Type A-I. Compliance for
Type A-1 residential buildings shall be demonstrated by ei-
ther;

1. Meeting the requirements of this chapter for buildings
with a glazing area that does not exceed 15 percent of
the gross area of exterior walls; or

2. Meeting the requirements of Chapter 4, or Chapter 5
for Type A-1 residential buildings.

601.2.2 Residential buildings, Type A-2. Compliance for
Type A-2 residential buildings shall be demonstrated by ei-
ther:

1. Meseting the requirements of this chapter for buildings
with a glazing area that does not exceed 25 percent of
the gross area of exterior walls; or

2. Meeting the requirements of Chapter 4, or Chapter 5
for Type A-2 residential buildings.

601.3 Materials and equipment. Materials and equipment
shall be identified in a manner that will allow a determination of
their compliance with the applicable provisions of this chapter,
Materials and equipment used to conform to the applicable pro-
visions of this chapter shall be installed in accordance with the
manufacturer’s installation instructions.

601.3.1 Insulation, The thermal resistance (R-value) shall
be indicated on all insulation and the insulation installed
such that the R-value can be verified during inspection, or a
certification of the installed R-value shall be provided at the
job site by the insulation installer. Where blown-in or
sprayed insulation is applied in walls, the installer shall pro-
vide a certification of the installed density and R-value,
Where blown-in or sprayed insulation is applied in the
rooffceiling assembly, the installer shall provide a certifica-
tion of the initial installed thickness, settled thickness, cov-
erage area, and number of bags of insulating material
installed. Markers shall be provided for every 300 square
feet (28 m?) of area, attached to the trusses, rafters, or joists,
and indicate in I-inch-high (25 mm) numbers the installed
thickness of the insulation,

601.3.2 Fenestration. The UU-factor of fenestration shall be
determined in accordance with NFRC 100 by an accredited,
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independent laboratory, and labeled and certified by the
manufacturer. The solar heat gain coefficient (SHGC) of
fenestration shall be determined in accordance with NFRC
200 by an accredited, independent laboratory, and labeled
and certified by the manufacturer.

601.3.2.1 Default fenestration performance. Where a
manufacturer has not determined a fenestration prod-
uct’s U-factor in accordance with NFRC 100, compli-
ance shall be determined by assigning such products a
default UJ-factor from Tables 102.5.2(1) and 102.5.2(2).
When a manufacturer has not determined a fenestration
product’s SHGC in accordance with NFRC 200, compli-
ance shall be determined by assigning such products a
default SHGC from Table 102.5.2(3).

601.3.2.2 Air leakage. The air leakage of prefabricated
fenestration shall be determined in accordance with
AAMA/WDMA. 101/L.S.2 by an accredifed, independ-
ent laboratory, and labeled and certified by the manufac-
turer. Alternatively, the manufacturer shall certify that
the fenestration is installed in accordance with Section
502.1.4.

601.3.3 Maintenance. Where mechanical or plumbing sys-
tem components require preventive maintenance for effi-
cient operation, regular maintenance requirements shall be
clearly stated and affixed to the component, or the source for
such information shall be shown on a label attached to the
component.

SECTION 602
BUILDING ENVELOPE

602.1 Thermal performance criteria. The minimum required
insulation R-value or maximum required IJ-factor for each ele-
ment in the building thermal envelope {fenestration, roof/ceil-
ing, opaque wall, floor, slab edge, crawl space wall, and
basement wall) shall be in accordance with the criteria in Table
602.1.

Type A-1 residential buildings, with greater than 15-percent
glazing area; Type A-2 residential buildings, with greater than
25-percent glazing area; and any residential building in cli-
mates with heating degree days (HDD) equal to or greater than
13,000, shali determine compliance wsing the building enve-
lope requirements of Chapter 4 or Chapter 5.

602.1.1 Exteriox walls, The sum of the R-values of the insu-
lation materials installed in framing cavities and insulating
sheathing (where used) shall meet or exceed the minimum
required “Wall R-value” in Table 602.1, Framing, drywall,
structural sheathing, or exterior siding materials shall not be
considered as contributing, in any way, to the thermal per-
formance of exterior walls. Insulation separated from the
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TABLE 6021 - 602.1.2

TABLE 602.1
SIMPLIFIED PRESCRIPTIVE BUILDING ENVELOPE THERMAL COMPONENT CRITERIA
MINIMUNM REQUIRED THERMAL PERFORMANCE (U-FACTOR AND R-VALUE)

SIMPLIFIED PRESCRIPTIVE REQUIREMENTS

MAXIMUM MINIMUM
HEATING Glazing Ceiling Wall Floor Basement wall Slab perimeter | Crawi space wal—;
DEGREE DAYS U-factor R-value R-value R-value R-value R-value and depth R-value
0-499 Any R-13 R-11 R-11 R-0 R-0 R-0
500-999 0.90 R-19 R-11 R-11 R-0 R-0 R-4
1,000-1,499 0.75 R-19 R-11 R-11 R-0 R-0 R-5
1,500-1,999 0.75 R-26 R-13 R-11 R-5 R-0 R-5
2,000-2,499 0.65 R-30 R-13 R-11 R-5 R-0 R-6
2,500-2,999 0.60 R-30 R-13 R-19 R-6 R-4,2ft. R-7
3,000-3,499 0.55 R-30 R-13 R-19 R-7 R-4, 21t R-8
3,500-3,999 0.50 R-30 R-13 R-19 R-8 R-5, 2 it R-10
4,000-4,499 045 R-38 R-13 R-19 R-8 R-5, 2 ft. R-11
4,500-4,999 0.45 R-38 R-16 R-19 R-9 R-6, 2 fi. R-17
5,000-5,499 0.45 R-38 R-18 R-19 R-9 R-6, 2 ft. R-17
3,500-5,999 0.40 R-38 R-18 R-21 R-10 R.9, 4 ft, R-19
6,000-6,499 0.35 R-38 R-18 R-21 R-10 R-9, 4 ft. R-20
6,500-6,959 0.35 R-49 R-21 R-21 R-11 R-11, 4 ft. R-20
7,000-8,499 0.35 R-49 R-21 R-21 R-11 R-13,4 f1. R-20
8,500-8,999 0.35 R-49 R-21 R-21 R-18 R-14, 4 f1, R-20
9,000-12,599 .35 R-49 R-21 R-21 R-19 R-18, 4 ft. R-20

For SI: | feot = 304.8 mm.

condiftoned space by a vented space shall not be counted to-
wards the required R-value,

602.1.1.1 Mass walls, Mass walls shall be permitted to
meet the criteria in Table 602.1.1.1(1) based on the insu-
lation position and the climate zone where the building is
located. Other mass walls shall meet the frame wall crite-
ria for the building type and the climate zone where the
building is located, based on the sum of interior and exte-
rior insulation. Walls with “exterior insulation” position
have the entire effective mass layer interior to an insula-
tion layer. Walls with “integral insulation” position have
either insulation and mass materials well mixed as in
wood (logs); or substantially equal amounts of mass ma-
terial on the interior and exterior of insulation as in con-
crete masonry units with insulated cores or masonry
cavity walls. Walls with interior insulation position have
the mass material located exterior to the insulating mate-
rial(s). Walls not meeting the above descriptions for exte-
rior or integral positions shall meet the requirements for
“other mass walls” in Table 602.1.1.1(1). The R-value of
the mass assembly for typical masonry construction shall
be taken from Table 602.1.1.1(2). The mass assembly
R-value for a solid concrete wall with a thickness of 4
inches or greater is R-1.1. R-values for other assemblies
are permitted to be based on the hot box tests referenced
in ASTM C 236 or ASTM C 976, two-dimensional cal-
culations or isothermal plane calculations.

EC-44

602.1.1.2 Steel-frame walls. The minimum required
R-values for steel-frame walls shall be in accordance
with Table 602.1.1.2.

TABLE 602.1.1.2
STEEL-FRAME WALL MINIMUM
PERFORMANCE REQUIREMENTS (R-VALUE)

|— EQUIVALENT STEEL-FRAME WALL
HDD CAVITY AND SHEATHING R-VALUE®

0-1,99% R-114R-5, R-15+R-4, R-214+R-3
2,000-3,99% R-114R-5, R-15+R-4, R-2{+R-3
4,600-5,999 R-114+R-9, R-154+R-8, R-214+R-7
6,000-8,49% R-134R-10, R-19+R-9, R-25+R-8
§,500-12,999 R-13+R-10, R-19+R-9, R-25+R-§

a. The cavity insulation R-value requirement is listed first, followed by the
sheathing R-value requirement.

602.1.2 Ceilings. The required “Ceiling R-value” in Table
602.1 assumes standard truss or rafter construction, and
shall apply to all rooffceiling portions of the building ther-
mal envelope, including cathedral ceilings. Where the con-
struction technique allows the required R-value of ceiling
insulation to be obtained over the exterior wall top plate,
R-30 shall be permitted to be used where R-38 is required in
the table, and R-38 shall be permitted to be used where R-49
is required.
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SIMPLIFIED PRESCRIPTIVE REQUIREMENTS

TABLE 602.1.1.1(1) - TABLE 602,1.1.1(2)

TABLE 602.1.1.1(1})
MASS WALL PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS

MASS WALL ASSEMBLY A-VALUE"
Building Location Exterior or Integral Insulation Other Mass Walls
Zone HDD Resldential Buildings Type A-1 or A-2| Residential Buildings Type A-1or A-2
1 0-49% R-3.8 R-9.7
2 500-599 R-4.8 R-9.7
3 1,000-1,499 R-4.8 R-9.7
4 1,500-1,999 R-8.1 R-10.8
5 2,000-2,499 R-8.9 R-10.8
6 2,500-2,999 R-8.9 R-10.8
7 3,000-3,499 R-8.9 R-10.8
8 3,500-3,999 R-8.9 R-10.8
9 4,000-4,499 R-8.9 R-10.9
10 4,500-4,959 R-10.4 R-12.3
i1 3,000-5,499 R-11.9 R-15.2
12 5,500-5,999 R-119 R-15.2
13 6,000-6,499 R-11.9 R-15.2
14 6,500-6,999 R-15.5 R-18.4
15 7,000-8,499 R-15.5 R-184
16 8,500-8,99% R-184 R-184
17 9,000-12,999 R-184 R-184
a. The sum of the value in Fable 602.1.1.1(2) and additional insulation Iayers.
TABLE 602.1.1.1(2)
MASS ASSEMBLY A-VALUES
UNGROUTED CELLS INSULATED
UNGROUTED CELLS, Vertical cells grouted at | Vertical cells grouted at
ASSEMBLY TYPE NOT INSULATED No grout 10' Q. C. or greater less than 10’ 0.C.
6" Lightweight concrete block 23 5.0 4.5 38
6" Medium-weight concrete block 2.1 4.2 38 3.2
6" Normal-weight concrete block 1.9 3.3 3.1 2.7
8" Lightweight concrete block 2.6 6.7 5.9 4.8
8" Medium-weight concrete block 2.3 5.3 4.8 4.0
8" Normal-weight concrete block 2.1 4.2 3.8 3.3
12" Lightweight concrete block 2.9 9.1 7.9 6.3
12" Medium-weight concrete block 2.6 7.1 6.4 52
12" Normal-weight concrete block 2.3 5.6 5.1 4.3
Brick cavity wall 3.7 6.7 6.2 5.4
Hollow clay brick 2.0 27 2.6 2.4

For SI: 1 inch =254 mm, 1 foot = 304.8 mm.
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602.1.3 -604.1

602.1.3 Opaque doors, Opaque doors in the building enve-
lope shall have a maximum {/-factor of 0.35. One opaque
door shall be exempt from this U-factor requirement.

602.1.4 {Comm 63.0602 (1)] Floor, The required R-value
in Table 602.1 shall apply to all floors.

602.1.5 Basement walls, Where the basement is considered
a conditioned space, the basement shall be insulated in ac-
cordance with Table 602.1. Where the basement is not con-
sidered a conditioned space, either the basement wall or the
ceiling(s) separating the basement from conditioned space
shall be insulated in accordance with Table 602.1, Where
basement walls are required to be insulated, the required
R-value shall be applied from the top of the basement wall to
adepth of 10 feet (3048 mm}) below grade or to the top of the
basement floor, whichever is less.

602.1.6 Slab-on-grade floors. For slabs with a top edge 12
inches (305 mm) or less below finished grade, the required
*“Slab perimeter R-value and depth” in Table 602.1 shall be
applied to the outside of the foundation or the inside of the
foundation wall, The insulation shall extend downward
from the top of the slab or downward from the top of the slab
to the bottom of the slab and then horizontally to the interior
or exterior, until the distance listed in Table 602.1 is
reached.

Where installed between the exterior wall and the edge of
the interior slab, the top edge of the insulation shall be per-
mitted to be cut at a 45-degree (0.79 rad) angle away from
the exterior wall, Insulation extending horizontally outside
of the foundation shall be protected by pavement or by a
minimum of 10 inches (254 mm) of soil,

In locations of 500 HDD or greater, R-2 shall be added io
the *“Slab perimeter R-value” in Table 602.1 where uninsu-
lated hot water pipes, air distribution ducts, or electric heat-
ing cables are installed within or under the slab.

Exception: Slab perimeter insulation is not required for
unheated slabs in areas of very heavy termite infestation
probability as shown in Figure 502.2(7). Where this ex-
ception is used, building envelope compliance shall be
demonstrated by (a) using Section 502.2.2 or Chapter 4
with the actual “Slab perimeter R-value and depth” in Ta-
ble 602.1, or {b) using Section 502.2.4,

602.1.7 Crawl space walls, Where the floor above the crawl
space is uninsulated, insulation shall be installed on crawl
space walls when the crawl space is not vented to outside air.
The required “Crawl space wall R-value” in Table 602.1
shall be applied inside of the crawl space wall, downward
from the sill plate to the exterior finished grade level and
then vertically or horizontally or both for 24 inches (610
mm). The exposed earth in all crawl space foundations shall
be covered with a continuous vapor retarder having a maxi-
mum permeance rating of 1.0 perm (5.72 x 1(®* g/Pa + s -
m?), when tested 1n accordance with ASTM E 96.

602.1.8 Masonry veneer. For exterior foundation insula-
tion, the horizontal portion of the foundation which sup-
poris a masonry veneer is not required to be insulated,

602.1.9 Protection. Exposed insulating materials applied to
the exterior of foundation walls shall have a rigid, opaque
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and weather-resistant protective covering. The protective
covering shall extend 6 inches (152 mm) below finished
grade level.

602,1.10 Caulking, sealants and gasketing. All joints,
seéams, penetrations (site-built windows, doors, and sky-
lights), openings between window and door assemblies and
their respective jambs and framing, and other sources of air
leakage (infiltration and exfiltration) through the huilding
envelope shall be caulked, gasketed, weatherstripped,
wrapped, or otherwise sealed to limit uncontrolled air move-
ment,

Comm 63.0602 (2) Additional caulking, sealants and
gasketing requirements. When installed in the building
envelope, recessed lighting fixtures shall comply with
TECC Section 502.1.3,

602.2 Maximum solar heat gain coefficient for fenestration
products. In locations with heating degree days (HDD) less
than 3,500, the area-weighted-average solar heat gain coeffi-
cient (SHGC) for glazed fenestration installed in the building
envelope shall not exceed (.40,

602.3 Fenestration exemption. Up 1o | percent of the total
glazing area shall be exempt from the “Glazing U-factor” re-
quirement in Table 602.1.

602.4 Replacement fenestration. Where an entire fenestra-
tion product, including frame, sash, and glazed portion, is be-
ing replaced, the replacement fenestration product shall have a
U-factor that does not exceed the “Fenestration U-factor” re-
quirement in Table 502.2.5 applicable to the climate zone
(HDD) where the building is located. The replacement fenes-
tration product(s) must also satisfy the air leakage require-
ments and SHGC of Sections 601.3.2.2 and 602.2, respectively,

Exception: Replacement skylights shall have a maximum
U-factor of 0.50 when installed in any location above 1,999
HDD.

SECTION 603
MECHANICAL SYSTEMS

603.1 Heating and air-congitioning equipment and appli-
ances. Heafing and air-conditioning equipment and appliances
shall comply with the applicable requirements of Section 503.

SECTION 604
SERVICE WATER HEATING

604.1 Water-heating equipment and appliances. Wa-
ter-heating equipment and appliances shall comply with the ap-
plicable requirements of Section 504,
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CHAPTER 7
BUILDING DESIGN FOR ALL COMMERCIAL BUILDINGS

SECTION 701
SCOPE

701.1 [Comm 63.0701] General. Commercial buildings shall
meet the requirements of subch. III of Comum 63 or they shall
comply with the requirements specified in IECC Chapter 8.
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