CHAPTER 4
RESIDENTIAL ENERGY EFFICIENCY

|

SECTION 401 cies of heating, cooling and service water heating equipment.
GE NE AL Where a gas?ﬂred unvg:nFed room heater, electric furnace, or base-

| ‘ - board electric heater is installed in the residence, the certificate

401.1 Scope. This chapter appljes to residential buildings. shall Tist “gas-fired unvented room heater,” “‘electric furnace” or

401.2 Compliance. Projects shidll comply with Sections 4018 “baspanrd electric heater,” as appropriate. An efficiency shall not
4024, 40275, and 403118 4032, ok 403.2.3; and 403 Gythr O‘I’i'g’h be lzs{ed for gas-fired unvented room heaters, electric furnaces or
403.9 (referred to as the mandatory provisions) and either: electric baseboard heaters.

1. Sections 402.1 through &]2.3, 403.2.1 and 404.1 (pre-
scriptive); or

2. Section 405 (performance). SECTION 402

BUILDING THERMAL ENVELOPE
401.3 Certificate. A permanent|certificate shall be posted on or ;
in the electrical distril?ution panel! The certificate shall not cover 402.1 General (PFeseFIptive).
or obstruct the visibility of the circuit directory label, service dis-
connect label or other required|labels. The certificate shall be
completed by the builder or registered design professional. The
certificate shall list the predominant R-values of insulation

s, foundation (slab, basement 402.1.2 R-value computation. Insulation material used in

or) and ducts outside condi- layers, such as framing cavity insulation and insulating
tration and the solar heat gain sheathing, shall be summed to compute the component

402.1.1 Insulation and fenestration criteria. The building
thermal envelope shall meet the requirements of Table
402.1.1 based on the climate zone specified in Chapter 3.

wall, crawlspace wall and/or
tioned spaces; U-factors for fene

coefficient (SHGC) of fenestratign. Where there is more than one R-value. The manufacturer’s settled R-value shall be used
value for each component, the ceftificate shall list the value cover- for blown insulation. Computed R-values shall not include
ing the largest area. The certificate|shall list the types and efficien- an R-value for other building materials or air films.

TABLE 402.1.1
NSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®

CRAWL
GLAZED WOO0D MASS BASEMENT® | SLAB¢ SPACE®
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION | CEILING | FRAME WALL | WALL FLOOR WALL R-VALUE WALL
ZONE U-FACTOR® U-FACTOR SHGC" © R-VALUE R-VALUE R-VALUE'| R-VALUE R-VALUE & DEPTH | R-VALUE
1 1.2 Q.75 0.30 30 13 3/4 13 0 0 0
2 0.65 0.75 0.30 30 13 4/6 13 0 0 0
3 0.50 0.65 0.30 30 13 5/8 19 5/13f 0 5/13
4 except .
; ; | NR
Nl 0.35 0.60 38 o 13 5/10 19 10/13 10, 2 ft 10/13
S and ( 7%7 1 I
; ! H NR h g
Marine 4 0.35 60 38 \_270r 1345 13/17 30 10/13 10, 2 ft 10/13
6 0.35 0.60 NR 49 20 or 13+5" 15/19 308 15/19 10, 4 ft 10/13
7 and 8 0.35 0.60 NR 49 21 19/21 38¢ 15/19 10, 4 ft 10/13
For SI: 1 foot = 304.8 mm.
a. R-values are minimums. U-factors afid SHGC are maximums. R- 19 batts compressed into a nominal 2 x 6 framing cavity such that the R-value is reduced by R-1 or
more shall be marked with the compressed batt R-value in addition to the full thickness R-value.
b. The fenestration U-factor column eﬁc ludes skylights. The SHGC column applies to all glazed fenestration.
c. “15/19" means R-15 continuous insplated sheathing on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. “15/19"
shall be permitted to be met with R- l# cavity insulation on the interior of the basement wall plus R-5 continuous insulated sheathing on the interior or exterior of the
home. “10/13” means R-10 continug ﬁ‘ insulated sheathing on the interior or exterior of the home or R- 13 cavity insulation at the interior of the basement wall.

d. R-5 shall be added to the required
through 3 for heated slabs.

e. There are no SHGC requirements i

f. Basement wall insulation is not rei

¢. Or insulation sufficient to fill the f}

h

lab edge R-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Zones |

the Marine Zone.

uired in warm-humid locations as defined by Figure 301.1 and Table 301.1.

ming cavity, R-19 minimum.

. “13+5” means R-13 cavity insulatipn plus R-5 insulated sheathing. If structural sheathing covers 25 percent or less of the exterior, insulating sheathing is not
required where structural sheathin l used. If structural sheathing covers more than 25 percent of exterior, structural sheathing shall be supplemented with insu-

lated sheathing of at least R-2.
i. The second R-value applies when more than half the insulation is on the interior of the mass wall.

j. Forimpactrated fenestration compl ‘{ ng with Section R301.2.1.2 of the International Residential Code or Section 1608.1.2 of the International Building Code, the
maximum U-factor shall be 0.75 i Zone 2 and 0.65 in Zone 3.
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TABLE 402.1.3
EQUIVALENT U-FACTORS?

|
CRAWL
| FRAME BASEMENT SPACE
CLIMATE FENESTRATION SKYLIGHT CEILING WALL MASS WA FLOOR WALL WALL
ZONE U-FACTOR U-FACTOR U-FACTOR U-FACTOR U-FACTO U-FACTOR U-FACTOR U-FACTO@
|
1 1.20 075 0.035 0.082 0.197 0.064 0.360 0.477
2 0.65 ‘0 15 0.035 0.082 0.165 0.064 0.360 0.477
3 0.50 0,65 0.035 0.082 0.141 0.047 0.091¢ 0.136
4 except Marine 0.35 ‘0;.6 0 0.030 0.082 0.141 0.047 0.059 0.065
5 and Marine 4 0.35 0.60 0.030 0.057 0.082 0.033 0.059 0.065
6 0.35 10,60 0.026 0.057 0.060 0.033 0.050 0.065
7 and 8 0.35 10:60 0.026 0.057 0.057 0.028 0.050 0.065

®
measurement, calculation or an approved source.

r, the mass wall U-factors shall be a maximum of 0.17 in Zone 1,0.14 in Zone 2,0.12 in Zone 3,0.10in Zone 4
factor in Marine Zone 4 and Zones 5 through 8.

ocations as defined by Figure 301.1 and Table 301.2.

a. Nonfenestration U-factors shall be obtained'f'rém

1 | b. When more than half the insulation is on the interjo

/
%

except Marine, and the same as the frame wall| U
c. Basement wall U-factor of 0.360 in warm-humi

402.1.3 U-factor alternative. An assembly with a U-fac-

tion 402.1.1 shall be limited to 500 square feet (46 m?) or 20
Table 402.1.3 shall

tor equal to or less than that specified jn

402.2 Specific insulation requiremen

2R

be permitted as an alternative to | th

402.1.1.

402.1.4 Total UA alternative. If the
envelope UA (sum of U-factor times |

than or equal to the total UA resu

U-factors in Table 402.1.3 (multipli

bly area as in the proposed building)j t
considered in comphance with Tablef
culation shall be done using a methg

ASHRAE Handbook of Fundamen

the thermal bridging effects of frg
SHGC requirements shall be met in

pliance.

402.2.1 Ceilings with attic spaces.

would require R-38 in the ceiling, Rt

satisfy the requirement for R-38 wh

uncompressed R-30 insulation exte]

~

e R-value in Table

tal building thermal
ssembly area) is less
%mg from using the

=5

by the same assem-
he building shall be
102.1.1. The UA cal-
1 consistent with the
[s and shall include
ning materials. The
1ddition to UA com-

hﬁ"_\

(Prescriptive).
When Section 402.1.1

———

0 shall be deemed to
xr ever the full height of
s over the wall top

plate at the eaves. Similarly, R-38 sh
the requirement for R-49 wherevert
pressed R-38 insulation extends over,
eaves. This reduction shall not apply

| be deemed to satisfy
full height of uncom-

o

the wall top plate at the
[

» the U-factor alterna-

tive approach in Section 402.1.3 and

he total UA alternative

in Section 402.1.4.

402.2.2 Ceilings without attic s
402.1.1 would require insulation le
design of the roof/ceiling assembly d
space for the required insulation,
insulation for such roof/ceiling ass
This reduction of insulation from th

s above R-30 and the
Des not allow sufficient

lJ:?ces Where Section

he minimum required

blies shall be R-30.
requirements of Sec-

o2

T

percent of the total insulated ceiling area, whichever is less.
This reduction shall not apply to the U-factor alternative
approach in Section 402.1.3 and the total UA alternative in
Section 402.1.4. o

402.2.3 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 sur-
faces. Access shall be provided to all equipment that pre-
vents 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 purpose
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.

402.2.4 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.

402.2.5 Steel-frame ceilings, walls, and floors. Steel-
frame ceilings, walls and floors shall meet the insulation
requirements of Table 402.2.5 or shall meet the U-factor
requirements in Table 402.1.3. _The calculation of the U-fac-
tor for a steel-frame envelope assembly shall use a series-
parallel path calculation method.

Exception: In Climate Zones 1 and 2, the continuous
insulation requirements in Table 402.2.4 shall be permit-
ted to be reduced to R-3 for steel frame wall assemblies
with studs spaced at 24 inches (610 mm) on center.

Q

%
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|
TABLE 402.2.5
STEEL-FRAME CEILINq,; ALL AND FLOOR INSULATION
(R-VALUE)
WOOD FRAME 1
R-VALUE | ‘ COLD-FORMED STEEL
REQUIREMENT | ‘EQUIVALENT R-VALUE“_
Steel Truss Ceilings®
R-30 R-38 or R-30 + 3 or R-26 + 5
R-38 R-49 or R-38 + 3
R-49 R-38 + 5 u
Steel Joist Ceilings® _
R:38lin 2 x4 0r2x60r2x8
R-30 i e
| R-49 in any framing o
R-38 R-49in 2% 40r2x6o0r2x 8or2x10
Steel ; amed Wall e ]
R-13 R-13+50r\F~-15+40rR-21+30r&()+10
R-19 R-I3‘+9orR-l9+80rR-25+7~__ N
R-21 R-l?Hr]OorR~l9+90rR-25+8 ]
Steel|Joist Floor

R-13 R-l'9m2><6

R-19+6in2x80r2x 10
R-19 R-19+6in2x6

) Ril9+12in2x80r2x 10

a. Cavity insulation R-value is listef
R-value.

first, followed by continuous insulation

the framing shall cover the framing,

b. Insulation exceeding the heighL(]I

402.2.6 Floors. Floor ins il
tain permanent contact wj

decking.

402.2.7 Basement walls!
basements shall be insula
wall down to 10 feet (304
ment floor, whichever is |
ditioned basements shall

floor overhead is insulaté

402.1.1 and 402.2.6.

402.2.8 Slab-on-grade fld

floor surface less than 12

shall be insulated in acco

insulation shall extend dow
the outside or inside off

ation shall be installed to main-

d from the top of the basement
m) below grade or to the base-
. Walls associated with uncon-
neet this requirement unless the
in accordance with Sections

rs. Slab-on-grade floors with a
nches (305 mm) below grade
ance with Table 402.1.1. The
ward from the top of the slab on

located below grade shall

in Table 402.1.1 by any cop
insulation extending under
out from the building. Insy
building shall be protected
10 inches (254 mm) of soi
installed between the exterj

rior slab shall be permitted
angle away from the exte
not required in jurisdictio

as having a very heavy terf

402.2.9 Crawl space wall

floors over crawl spaces, ¢

ted to be insulated when th

outside. Crawl space wall

fastened to the wall and ex
the finished grade level an

2009 INTERNATIONAL ENERG

e foundation wall. Insulation
> extended the distance provided
bination of vertical insulation,
he slab or insulation extending
ation extending away from the
pavement or by a minimum of
The top edge of the insulation
rwall and the edge of the inte-
be cutata45-degree (0.79 rad)
jgr wall. Slab-edge insulation is
s designated by the code official
nite infestation.

1.
:

As an alternative to insulating
Lﬁw] space walls shall be permit-
¢ crawl space is not vented to the
nsulation shall be permanently
nd downward from the floor to
then vertically and/or horizon-

|
)

<
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tally for at least an additional 24 inches (610 mm). Exposed
earth in unvented crawl space foundations shall be covered
with a continuous Class | vapor retarder in accordance with
the International Building Code. All joints of the vapor
retarder shall overlap by 6 inches (153 mm) and be sealed or
taped. The edges of the vapor retarder shall extend at least 6

inches (153 mm) up the stem wall and shall be attached to
the stem wall.

402.2.10 Masonry veneer. Insulation shall not be required

on the horizontal portion of the foundation that supports a
masonry veneer.

402.2.11 Thermally isolated sunroom insulation. The
minimum ceiling insulation R-values shall be R-19 in Zones
I through 4 and R-24 in Zones 5 through 8. The minimum
wall R-value shall be R-13 in all zones. New wall(s) separat-
ing a sunroom from conditioned space shall meet the build-
ing thermal énvelope requirements.

402.3 Fenestration. (Prescriptive).

402.3.1 U-factor. An area-weighted average of fenestration

products shall be permitted to satisfy the U-factor require-
ments.

402.3.2 Glazed fenestration SHGC. An area-weighted
average of fenestration products more than 50 percent
glazed shall be permitted to satisfy the SHGC requirements.

402.3.3 Glazed fenestration exemption. Up to 15 square
feet (1.4 m?) of glazed fenestration per dwelling unit shall be
permitted to be exempt from U-factor and SHGC require-
ments in Section 402.1.]. This exemption shall not apply to
the U-factor alternative approach in Section 402.1.3 and the
Total UA alternative in Section 402.1.4.

402.3.4 Opaque door exemption. One side-hinged opaque
door assembly up to 24 Square feet (2.22 m?) in area is
exempted from the U-factor requirement in Section 402,11
This exemption shall not apply to the U-factor alternative
approach in Section 402.1.3 and the total UA alternative in

Section 402.1 4.

402.3.5 Thermally isolated sunroom U-factor. For Zones
4 through 8, the maximum fenestration U-factor shall be
0.50 and the maximum skylight U-factor shall be 0.75. New
windows and doors separating the sunroom from condi-

tioned space shall meet the building thermal envelope
requirements.

402.3.6 Replacement fenestration. Where some or all of
an existing fenestration unit is replaced with a new fenestra-
tion product, including sash and glazing, the replacement
fenestration unit shall meet the applicable requirements for
U-factor and SHGC in Table 402.1.1.

402.4 Air leakage(landatory).

402.4.1 Building thermal envelope. The building thermal
envelope shall be durably sealed to limit infiltration. The
sealing methods between dissimilar materials shall allow
for differential expansion and contraction. The following
shall be caulked, gasketed, weatherstripped or otherwise
sealed with an air barrier material, suitable film or solid
material:

I All joints, seams and penetrations.
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2. Site-built windows, doors|a
|

3. Openings between window
their respective jambs and

4. Utility penetrations.

5. Dropped ceilings or chases|

envelope.
6. Knee walls.

7. Walls and ceilings separati
tioned spaces.

8. Behind tubs and showers o

d skylights.

and door assemblies and
raming.

adjacent to the thermal

|
ng a garage from condi-

nlexterior walls.

9. Common walls between dwelling units.

10. Attic access openings.

11. Rim joist junction.

12. Other sources of infiltratiof

more than 0.3 ¢fm per square foot (1.5 L/s/m?), and swing-
ing doors no more than 0.5 cfm per square foot (2.6 L/s/m?),
when tested according to NFRC 400 or AAMA/WDMA/
CSA 101/1.S.2/A440 by an accredited, independent labora-
tory and listed and labeled by the manufacturer.

Exceptions: Site-built windows, skylights and doors.

402.4.5 Recessed lighting. Recessed luminaires installed in
the building thermal envelope shall be sealed to limit air
leakage between conditioned and unconditioned spaces. All
recessed luminaires shall be IC-rated and labeled as meet-

ing ASTM E 283 when tested at 1.57 psf (75 Pa) pressure
differential with no more than 2.0 cfm (0.944 L/s) of air
movement from the conditioned space to the ceiling cavity.
All recessed luminaires shall be sealed with a gasket or
caulk between the housing and the interior wall or ceiling

covering.

e
402.5 Maximum fenestration U-factor and SHGC (Manda-
tory). The area-weighted average maximum fenestration
U-factor permitted using trade-offs from Section 402.1.4 or \g‘y
404 shall be 0.48 in Zones 4 and 5 and 0.40 in Zones 6 through .,
8 for vertical fenestration, and 0.75 in Zones 4 through 8 for <3,
skylights. The area-weighted average maximum fenestration
SHGC permitted using trade-offs from Section 405 in Zones 1
through 3 shall be 0.50.

402.4.2 Air sealing and insulatio
¢ tightness and insulation installati!o
to comply with one of the followiry

<~
tion 402.4.2.1 or 402.4.2.2:

402.4.2.1 Testing option. Buli]'.} ng envelope tightness
and insulation installation shall be considered acceptable
when tested air leakage is less % an seven air changes per

lower door at a pressure

Building envelope air
shall be demonstrated
options given by Sec-

hour (ACH) when tested with a

of 33.5 psf (50 Pa). Testing shal
after installation of pena‘mtié

lope, including penetrations for'

trical, ventilation and combusti
During testing:

1. Exterior windows and dq
doors shall be closed, but

2. Dampers shall be closed,
exhaust, intake, makeup
dampers; '

3. Interior doors shall be op

ccur after rough in and
of the building enve-
ilities, plumbing, elec-
appliances.

rs, fireplace and stove
ot sealed;

t not sealed, including
ir, backdraft and flue

(g2

n;

4. Exterior openings for continuous ventilation sys-

tems and heat recovery v

entilators shall be closed

SECTION 403
SYSTEMS

403.1 Controls (Mandatory). At least one thermostat shall be
provided for each separate heating and cooling system.

403.1.1 Programmable thermostat. Where the primary
heating system is a forced-air furnace, at least one thermo-
stat per dwelling unit shall be capable of controlling the
heating and cooling system on a daily schedule to maintain
different temperature set points at different times of the day.
This thermostat shall include the capability to set back or
temporarily operate the system to maintain zone tempera-
tures down to 55°F (13°C) or up to 85°F (29°C). The ther-
mostat shall initially be programmed with a heating

and sealed; . ; temperature set point no higher than 70°F (21°C) and a
5. Heatingand cooling systam(s) shall be turned off; cooling temperature set point no lower than 78°F (26°C).
6. HVAC ducts shall not be% ealed; and 403.1.2 Heat pump supplementary heat (Mandatory).
i

7. Supply and return regis;te

shall not be sealed.

402.4.2.2 Visual inspection 0
tightness and insulation install
acceptable when the items list

ion. Building envelope
ion shall be considered
in Table 402.4.2, appli-

cable to the method of const{rj tion, are field verified.

Where required by the code b
independent from the installe
inspect the air barrier and insu

cial, an approved party
r of the insulation shall
tion.

402.4.3 Fireplaces. New woodt

have gasketed doors and outdoor

402.4.4 Fenestration air leakage

urning fireplaces shall
mbustion air.

Windows, skylights and

sliding glass doors shall have an

iir infiltration rate of no

30

Heat pumps having supplementary electric-resistance heat
shall have controls that, except during defrost, prevent sup-
plemental heat operation when the heat pump compressor
can meet the heating load.

403.2 Ducts.

403.2.1 Insulation (Prescriptive). Supply ducts in attics
shall be insulated to a minimum of R-8. All other ducts shall
be insulated to a minimum of R-6.

Exception: Ducts or portions thereof located completely
inside the building thermal envelope.

403.2.2 Sealing (Mandatory). All ducts, air handlers, filter
boxes and building cavities used as ducts shall be sealed.

2009 INTERNATIONAL ENERGY CONSERVATION CODE®




Joints and seams shall conﬂ
the International Residenti

Duct tightness shall be \Je

1 1. Postconstruction test
less than or equal tq
(9.29 m?) of conditit

P
N

less than or equal
(9.29 m?) of cond
pressure differenti
the entire system,
handler enclosure.
otherwise sealed d

| Code.

f0.1 inches w.g. (25 Pa) across
ncluding the manufacturer’s air
1 register boots shall be taped or

-t —

ng the test.

ply with Section M1601.4.1 of

fied by either of the following:

Leakage to outdoors shall be
8 cfm (226.5 L/min) per 100 ft?
ned floor area or a total leakage
12 cfm (12 L/min) per 100 ft?
ed floor area when tested at a

RESIDENTIAL ENERGY EFFICIENCY

2. Rough-in test: Total leakage shall be less than or
equal to 6 c¢fm (169.9 L/min) per 100 ft2 (9.29 m?) of
conditioned floor area when tested at a pressure dif-
ferential of 0.1 inches w.g. (25 Pa) across the roughed
in system, including the manufacturer’s air handler
enclosure. All register boots shall be taped or other-
wise sealed during the test. If the air handler is not
installed at the time of the test, total leakage shall be
less than or equal to 4 cfm (113.3 L/min) per 100 ft2
(9.29 m?) of conditioned floor area.

Exceptions: Duct tightness test is not required if the air
handler and all ducts are located within conditioned
space..

V&

<,  TABLE 402.4.2

AIR BARRIER AND INSULATION INSPECTION COMPONENT CRITERIA

COMPONENT

CRITERIA

Air barrier and thermal barrier

Exterior thermal envelope insulation for framed walls is installed in substantial contact
and continuous alignment with building envelope air barrier.

Breaks or joints in the air barrier are filled or repaired.

Air-permeable insulation is not used as a sealing material.

Air-permeable insulation is inside of an air barrier. ~ Wot '\ Trec

Air barrier in any dropped ceiling/soffit is substantially aligned with insulation and any

Ceiling/attic gaps are sealed.
Attic access (except unvented attic), knee wall door, or drop down stair is sealed.
Corners and headers are insulated.

Walls

Junction of foundation and sill plate is sealed.

Windows and doors

Space between window/door jambs and framing is sealed.

Rim joists

Rim joists are insulated and include an air barrier.

Floors
(including above-garage and ¢

tilevered floors)

Insulation is installed to maintain permanent contact with underside of subfloor decking.
Air barrier is installed at any exposed edge of insulation.

Crawl space walls

Insulation is permanently attached to walls.

Exposed earth in unvented crawl spaces is covered with Class I vapor retarder with
overlapping joints taped.

Shafts, penetrations

Duct shafts, utility penetrations, knee walls and flue shafts opening to exterior or
unconditioned space are sealed.

Narrow cavities

Batts in narrow cavities are cut to fit, or narrow cavities are filled by sprayed/blown
insulation.

Garage separation

Air sealing is provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures are air tight, IC rated, and sealed to drywall.
Exception—fixtures in conditioned space.

Plumbing and wiring

Insulation is placed between outside and pipes. Batt insulation is cut to fit around wiring
and plumbing, or sprayed/blown insulation extends behind piping and wiring.

Shower/tub on exterior wall

Showers and tubs on exterior walls have insulation and an air barrier separating them
from the exterior wall.

Electrical/phone box on exte

Q1

walls

Air barrier extends behind boxes or air sealed-type boxes are installed.

Common wall

Air barrier is installed in common wall between dwelling units.

HVAC register boots

HVAC register boots that penetrate building envelope are sealed to subfloor or drywall.

Fireplace

Fireplace walls include an air barrier.
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Cts.

|
\

403.2.3 Building cavitiesi(Mandatory). Building framing
u

cavities shall not be used as supply d

403.3 Mechanical system piping insu
Mechanical system piping capable of ¢
105°F (41°C) or below 55°F (13°C) shal
imum of R-3.

403.4 Circulating hot water systems
culating service hot water piping shall
R-2. Circulating hot water systems shal
or readily accessible manual switch th
water circulating pump when the systen)

|

403.5 Mechanical ventilation (Ma
intakes and exhausts shall have automat

that close when the ventilation system|i$

403.6 Equipment sizing (Mandatory)}
equipment shall be sized in accordance
of the International Residential Code.

——
—

- —

e insulated to at least

tion ;g’gM, andatory).
arrying fluids above
ve insulated to a min-

andatory). All cir-

ﬂnclude an automatic

| can turn off the hot-

\ "
rs not in use.

tory). Outdoor air
or gravity dampers

‘ Lot operating.
|

Heating and cooling
ith Section M1401.3

403.7 Systems serving multiple dwelliné units (Mandatory).

Systems serving multiple dwelling units
tions 503 and 504 in lieu of Section 403]

403.8 Snow melt system controlsi(M
ice-melting systems, supplied through
building, shall include automatic contr
off the system when the pavement tem
and no precipitation is falling and an aut
trol that will allow shutoff when the o}
above 40°F.

—
=

hall comply with Sec-

ndatory). Snow- and

ergy service to the
capable of shutting
rature is above 50°F,

atic or manual con-
door temperature is

403.9 Pools (Mandatory). Pools shall be provided with

energy-conserving measures in acco
403.9.1 through 403.9.3.

403.9.1 Pool heaters. All pool heate
with a readily accessible on-off swit
the heater without adjusting the th
heaters fired by natural gas shall |
burning pilot lights.

dance with Sections

‘s shall be equipped

1 to allow shutting off
rmostat setting. Pool
ot have continuously

403.9.2 Time switches. Time switc
cally turn off and on heaters and pum
schedule shall be installed on swim
pumps.

Exceptions: |

es that can automati-

‘ according to a preset
ing pool heaters and

1. Where public health standl\rds require 24-hour

pump operation.

2. Where pumps are required|to operate solar- and

waste-heat-recovery pool he

ting systems.

403.9.3 Pool covers. Heated pools sl"izﬁ]l be equipped with a
vapor-retardant pool cover on or at the water surface. Pools

heated to more than 90°F (32°C) sH

Exception: Pools deriving over 6

Hll have a pool cover
with a minimum insulation value of(1;12.
)

ercent of the energy

for heating from site-recovered gnergy or solar energy

source.
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SECTION 404
ELECTRICAL POWER AND LIGHTING SYSTEMS

404.1 Lighting equipment (Prescriptive). A minimum of 50

. : : )
§ percent of the lamps in permanently installed lighting fixtures
<

shall be high-efficacy lamps.

SECTION 405 - ~ob v T
SIMULATED PERFORMANCE ALTERNATIVE
(Performance)

405.1 Scope. This section establishes criteria for compliance
using simulated energy performance analysis. Such analysis
shall include heating, cooling, and service water heating
energy only.

405.2 Mandatory requirements. Compliance with this sec-
tion requires that the mandatory provisions identified in Sec-

tion 401.2 be met. All supply and return ducts not completely
inside the building thermal envelope shall be insulated to a

minimum of R-6

405.3 Performance-based compliance. Compliance based on
simulated energy performance requires that a proposed resi-
dence (proposed design) be shown to have an annual energy
cost that is less than or equal to the annual energy cost of the
standard reference design. Energy prices shall be taken from a
source approved by the code official, such as the Department of
Energy, Energy Information Administration’s State Energy
Price and Expenditure Report. Code officials shall be permit-
ted to require time-of-use pricing in energy cost calculations.

Exception: The energy use based on source energy

1, expressed in Btu or Btu per square foot of conditioned floor

€ area shall be permitted to be substituted for the energy cost.

” The source energy multiplier for electricity shall be 3.16.

The source energy multiplier for fuels other than electricity
shall be 1.1.

405.4 Documentation.

405.4.1 Compliance software tools. Documentation veri-
fying that the methods and accuracy of the compliance soft-
ware tools conform to the provisions of this section shall be
provided to the code official.

405.4.2 Compliance report. Compliance software tools
shall generate a report that documents that the proposed
design complies with Section 405.3. The compliance docu-
mentation shall include the following information:

1. Address or other identification of the residence:

2. An inspection checklist documenting the building
component characteristics of the proposed design as
listed in Table 405.5.2(1). The inspection checklist
shall show results for both the standard reference
design and the proposed design, and shall document

all inputs entered by the user necessary to reproduce

the results;

3. Name of individual completing the compliance
report; and
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405.6 Calculation softw

4. Name and version lcf the compliance software tool.

Exception: Multiple orientations. When an other-

, Wwiseidentical bpilding model s offered in multiple
52 orientations, cgmpliance for any orientation shall
” be permitted By documenting that the building
meets the perfo‘ ance requirements in each of the
four cardinal ( rth, east, south and west) orienta-
tions.
405.4.3 Additional dociimentation. The code official shall

be permitted to require the following documents:

1. Documentation 0 ‘ he building component character-
istics of the standj

d reference design.
2. A certification si
building compon
design as given i

ed by the builder providing the
t characteristics of the proposed
] F‘able 405.5.2(1).

the actual values used in the soft-
ﬁor the proposed design.

] 3. Documentation
B ware calculationg

405.5 Calculation procedure.

405.5.1 General. Except as specified by this section, the
standard reference dejign and proposed design shall be
configured and analyzgd using identical methods and tech-
niques.

405.5.2 Residence spé
design and proposed|d
lyzed as specified by
shall include by refer
402.1.1.

ifications. The standard reference
sign shall be configured and ana-
able 405.5.2(1). Table 405.5.2(1)
nce all notes contained in Table

(O — ]

e tools.

405.6.1 Minimum ¢ pabilities. Calculation procedures
used to comply with [this section shall be software tools
capable of calculating the annual energy consumption of all
building elements that differ between the standard refer-
ence design and the ploposed design and shall include the
following capabilities|

ration of the standard reference
the input for the proposed design.

hole-building (as a single zone) sizing

in cooling equipment in the standard
esidence in accordance with Section
I ternational Residential Code.

2. Calculation of
for the heating
reference desigl
M1401.3 of the

3. Calculations th ;‘ account for the effects of indoor and
outdoor tempergtures and part-load ratios on the per-
formance of heating, ventilating and air-conditioning

; 1] . 5 A
equipment bas ﬂ on climate and equipment sizing.

4. Printed code offi
of the propos ‘
from Table 40 i
provide compliance, along with their respective per-
formance rati 1g‘s (e.g., R-value, U-factor, SHGC,
HSPF, AFUE, S‘EER EF, etc.).

ial inspection checklist listing each
design component characteristics
‘.5.2(1) determined by the analysis to
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405.6.2 Specific approval. Performance analysis tools
meeting the applicable sections of Section 405 shall be per-
mitted to be approved. Tools are permitted to be approved
based on meeting a specified threshold for a jurisdiction.
The code official shall be permitted to approve tools for a
specified application or limited scope.

405.6.3 Input values. When calculations require input val-
ues not specified by Sections 402, 403, 404 and 405, those
input values shall be taken from an approved source.



