CHAPTER 4 [RE]
RESIDENTIAL ENERGY EFFICIENCY

SECTION R401
GENERAL

R401.1 Scope. This chapter applies to residential buildings.

R401.2 CompHance, Projects shall comply with Sections
identified as “mandatory” and with either sections identified
as “prescriptive” or the performance approach in Section
RA405.

R401.3 Certificate (Mandatory). A permanent certificate
shall be completed and posted on or in the electrical distribu-
tion panel by the builder or registered design professional,
The certificate shall not cover or obstruct the visibility of the
circuit directory label, service disconmect label or other
required labels. The certificate shall list the predominant R-
values of insulation installed in or on ceiling/roof, walls,
foundation (slab, basement wall, crawlipace wall and/or
floor) and ducts outside conditioned spaces; U-factors for
fenestration and the solar heat gain coefficient (SHGC) of
fenestration, and the results from any required duct system
and building envelope air leakage testing done on the build-
ing. Where there is more than one value for each component,
the certificate shall list the value covering the largest area.
The certificate shall list the types and efficiencies of heating,

cooling and service water heating equipment, Where 2 gas—"
fired unvented room heater, eleciric furnace, or baseboard |

electric heater is installed in the residence, the certificate shall
-list “gas-fired unvented room heater” “electric furnace” or
“baseboard electric heater,” ag appropriate. An efficiency
shall not be listed for gas-fired unvented room heaters, elec-

tric fumaces or electric baseboard heaters,
' F

SECTION R402
BUILDING THERMAL ENVELOPE

- R402.1 General (Prescriptive). The building thermal enve-
lope shall meet the requirements of Sections R402.1.1
through R402.1.4, '

R402.1.1 Insulation and fenestration ecriteria, The
building thermal envelope shall meet the requirements of
Table R402.1.1 based on the climate zone specified in
Chapter 3.

R402.1.2 R-vaiue computation, Insulation material used
in Jayers, such as framing cavity insulation and insulating
sheathing, shall be summed to compute the component B-
value. The manufacturer’s settled R-value shall be used for

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CRAWL
GLAZED WOOD MASS BASEMENT® | SLABY
CLIMATE | FENESTRATION | SKYLIGHT®? CEILING FLOOR SPACE?
FENESTRATION FRAME WALL WALL WALL R-VALUE
ZONE | UFACTOR® | LiFAGTOR ["gnggne | AVALUE | TR | pYALUs | AVALUE | WAL 1R DEPTH| otk
1 NR 075 0.25 30 13 3/4 13 0 0 0
2 0.40 0.65 0.25 38 13 46 13 0 0 0
3 0.35 0.55 0.25 38 200r 13+5° | 813 i9 513 0 5713
‘;}’;‘g‘: 035 0.55 0.40 49 200r13+5" | 813 19 10713 | 10,26 | 1013
M;;n‘“g 4 0.32 0.55 NR 49 200r 13458 | 1317 | 30¢ 15719 | 10,28 | 1519
6 0.32 0.55 NR 49 [20+50r 13+10°| 15720 | 308 15719 | 10,4¢t | 15/19
7and 8 0.32 0.55 NR 49 2045 or 13+10"] 19721 | 38¢ 1509 | 10,4%t | 15/19

For ST: 1 foof = 304.8 mm,

a. R-yalues are minimums. U-factors and SHGC are maximums. When Insulation is instalied in a cavity which is less than the label or design thickness of the

insulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.

b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration. Exception: Skyliglits may be excluded from glazed
fenestration SHGC requirements in Climate Zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.

¢. “15/19” means R-15 continuous insulation on the interier or exterior of the home or R-19 cavity insulation at the interior of the basement wail. “15/19" shall
be permitted to be met with R-13 cavity insulation en the interior of the basement wall plus R-5 continuous insulation on the interior or exterior of the home.
“10£3" means R-10 continucus insulation on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement walt.

d. R-5 shall be added to the required slab edge R-values for heated stabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Climate

Zones 1 through 3 for heated siabs.
There are no SHGC requirements in the Marine Zone.

- Or insulation sufficient to filt the framing cavity, R-19 minimum.

e oo

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

- First value is cavity insulation, second is continuous insulation or insulated siding, so “13+5” means R-13 cavity insulation plus R-5 continuous insulatien or -

insulated siding. If strucmral sheathing covers 40 percent or less of the exterior, continucus insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used — to maintain a consistent fotal sheathing thickness,
i. The second R-value applies when more than half the insulation is on the interior of the mass wail,
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TABLE R402.1.3
EQUIVALENT [-FACTORS®

FRAME BASEMENT CRAWL
|| S | e | A e | e, [ TRET e
1 0.50 0.75 0.035 0.082 0.197 0.064 0.360 0.477
2 . 0.40 0.65 0.030 0.082 0.165 0.064 0.360 0.477
3 0.35 0.55 0.030 0.057 0.098 0.047 0.091° 0.136
4 except Marine 0.35 (.55 0.026 0.057 0.098 0.047 0.059 0.065
5 and Marine 4 0.32 0,53 0.026 0.057 0.082 6.033 0.050 0.055
6 0.32 0.55 0.026 0.048 0.060 0.033 0.050 0.055
7and 8 0.32 0.55 0.026 0.048 0.057 0.028 0.050 0.055

2. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source,
b. When moze than half the insulation is on the interior, the mass wall [/-factors shall be a maximum of 0,17 in Climate Zone 1, 0.14 in Climate Zone 2, 0,12 in

Ciimate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zons 5 and Marine 4, and 0,057 in Climate Zones 6 through 8,

blown insulation. Compuied R-values shall not include an
R-value for other building materials or air films.

R402.1.3 U-factor alternative. An assembly with a U-
factor equal to or less than that specified in Table
R402.1.3 shall be permitted as an alternative to the R-
value in Table R402.1.1.

R402.1.4 Total UA alternative, If the total building ther-
mal envelope UA (sum of U-factor times assembly area) is
less than or equal to the total UA resulting from using the
U-factors in Table R402.1.3 (multiplied by the same
assembly area as in the proposed building), the building
shall be considered in compliance with Table R402.1.1.
The UA calculation shall be done using a method consis-
tent with the ASHRAE Handbook of Fundamentals and
shall include the thermal bridging effects of framing mate-
rials. The SHGC requirements shall be met in addition to
UA compliance.

R402.2 Specific insulation requirements (Prescriptive). In

. addition to the requirements of Section R402.1, insulation

shall meet the specific requirements of Sections R402.2.1
through R402.2.12,

R4022.1 Ceilings with attic spaces. When Section
R402.1.1 would require R-38 in the ceiling, R-30 shall be
deemed to satisfy the requirement for R-38 wherever the
full height of uncompressed R-30 insulation extends over
the wall top plate at the eaves. Similarly, R-38 shall be
deemed to satisfy the requirement for R-49 wherever the
full height of uncompressed R-38 insulation extends over
the wall top plate at the eaves. This reduction shall not
apply to the U-factor alternative approach in Section
R402.].3 and the total UA alternative in Section R402.1.4.

R402.2,2 Ceilings without attic spaces. Where Section
R402.1.1 would require insilation levels above R-30 and
the design of the rooffceiling assembly does not allow suf-
ficient space for the required insulation, the minimum
required-insulation for such roof/ceiling assemblics shall
be R-30. This reduction of insulation from the require-
ments of Section R402.1.1 shall be limited to 500 square
feet (46 m*) or 20 percent of the total insulated ceiling

area, whichever is less. This reduction shall not apply to

R-30 W

c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.

the U-factor alternative approach in Section R402.1.3 and
the total UA alternative in Section R402.1.4.

R402.2.3 Eave baffle, For air permeable insulations in
vented attics, & baffle shall be installed adjacent to soffit
and eave vents. Baffles shall maintain an opening equal or
greafer than the size of the vent. The baffic shall extend
over the top of the attic insulation. The baffle shall be per-
mitted to be any solid material.

R402,2.4 Access hatches and doors. Access doors from
conditioned spaces to unconditioned spaces (e.g., attics
and crawl spaces) shall be weatherstripped and insulated
to a level equivalent to the insulation on the surrounding
surfaces. Access shall be provided to all equipment that
prevents damaging or compressing the insulation. A wood
framed or equivalent baffle or retainer is required to be
provided when loose fill insulation is installed, the pur-
pose of which is to prevent the loose fill insulation from
spilling into the living space when the attic access is
opened, and to provide a permanent means of maintaining
the installed R-value of the loose fill insulation.

R402.2.5 Mass walls, Mass walls for the purposes of this
chapter shall be considered above-grade walls of concrete
block, concrete, insulated concrete form (ICF), masonry
cavity, brick (other than brick veneer), earth (adobe, com-
pressed earth block, rammed earth) and solid timber/logs.

R402.2.6 Steel-frame ceilings, walls, and floors. Steel-
frame ceilings, walls, and floors shail meet the insulation
requirements of Table R402.2.6 or shall meet the [/-factor
reguirements of Table R402.1.3, The calculation of the U-
factor for a steel-frame envelope assembly shall use a
series-paratlel path calculation method.

R402.2.7 Floors, Floor insulation shall be installed to
maintain permanent contact with the underside of the sub-
floor decking.

R402.2.8 Basement walls, Walls associated with condi-
tioned basements shall be insulated from the top of the

basement wall down to 10 feet (3048 mm) below grade or-

to the basement floor, whichever is less. Walls associated
with unconditioned basements shall meet this requirement
unless the floor overhead is insulated in accordance with
Sections R402.1.1 and R402.2.7.
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