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ENERGY STAR Certified Homes, Version 3 (Rev. 07)

Thermal Enclosure System Rater Checklist
Home Address: City: State: Zip Code:
Must | Builder | Rater

1. High-Performance Fenestration Correct| Verified" [verifiad| NIA
1.1 Prescriptive Path: Fenesiration shall meel or exceed ENERGY STAR requirements ~ =] =] =] =]
1.2 Path: shall meet or exceed 2003 IECC raqulnmanls1 [=] [=] a [=]
2. Quality-
2.1 Celling, wall, floor, and slab Insulation levels shall comply with ane of the following options:

2.1.1 Meel or exceed 2009 IECC levels *'" OR; [=] [5]

2.1.2 Achieve £ 133% of the total UA resulting from the U-factors in 2009 IECC Table 402.1.3,

excluding fenestration and per guidance in Footnote 3d, AND hnma shall achieve < 50% of the o o
rate in Exhibit 1 of the National Program Reguirements **

2.2 All celling, wall, floor, and slab insulation shall achieve RESNET-defined Grade | installation or,

alternatively, Grade Il for surfaces that cortain a layer of continuous, air impermeable insulation = R-3 o o a o

in Climate Zones 1to 4, 2 R-5in Climate Zones 5 1o 8

3. Fully-Aligned Air Bamiers”
‘At each insulated location noted below. a complete air barrier shall be provided that is fully aligned with the insulation as follows:
= At interior or exterior surface of cejlings in Climate Zones 1-3; al interior surface of ceilings in Climate Zones 4-8. Also, include barrier at
interior edge of attic eave in all climate zones using a wind baffle thal extends to the full height of the insulation. include a baffle in every
bay or a tabbed baffle in each bay with a Soffit vent that will also prevent wind washing of insulation in adjacent bays
+ At exterior surface of walls in all climate zones: and also a interior surface of walls for Cimate Zones 4-8

= At interior surface of floors in all climate zones, including supports lo ensure permanent contact and blocking at exposed edge il
3.1 Walls

3.1.1 Walls behind showers and lubs
3.1.2 Walls behind fireplaces
3.1.3 Atlic knee walls "'
3.14 Skylight shaft walls
3.1.5_Wall adjoining porch roof
1.6 _Staircase walls
.1.7_Double walls
.1.8_Garage rim / band joist adjoining condilioned space
1.3 _All other exterior walls
3.2 Floors
3.2.1 Floor above garage |
3.2.2 Cantilevered floor |
3.2.3 Floor above unconditioned basement or unconditioned |
3.3 Ceilings"™
3.3.1 Dropped ceiling / soffit below unconditioned attic |
3.3.2 All other ceilings |
4. Reduced Thermal Bridgil
4.1 For insulated ceilings with attic space above (i.e., non-cathedralized), Grﬂdﬂ 1 |nsuldbnn extends fo the o o o o
inside face of the exterior wall balow al these levels: CZ 1-5: 2 R-21: CZ &
4.2 For slabs on grade in CZ 4 and higher, 100% of slab edge Irlsulaad toz R-ﬁ a1 !he depth specified by o o o o
the 2009 IECC and aligned with thermal boundary of the walls >
4.3 Insulation beneath attic plaiforms (e.g., HVAC platforms, walkways) = R-21in CZ 1-5: 2 R-30in CZ 6-8 o o a =]
44 Thadrﬁmhumul qung at above-grade walls separating conditioned from unconditioned space (rim / band joists exempted) using one of
@ following option:
4.4.1 Continuous rigid insulation, insulated siding, or combination of the two;
= R-3in Climate Zones 1104, > R-5 in Climate Zones 5t0 8 '*'""", OR;
4.4.2 Structural Insulated Panels (SIPs) ", OR:
4.4.3Insulated Concrete Forms (ICFs) ', OR;
4.4.4 Double-wall framing """, OR:
4.4.5 Advanced framing, Including all of the ilems below:
4.4.5a All corners insulated = R-6 1o edge |, AND;
4.4.5b All headers above windows & doors Insulaled 2 R-3 for 2x4 fmmin!g or squ!val-rl cavity
widih, and 2 R-5 for all other assemblies (e.g.. with 2x& frami
4.4.5¢ Framing limited at all windows & doors to one pair uf king sluds plus one. pelr of jack studs
per window opening to support the header and sill **, AND:
445d N,Idmrnm f.nanor wal\ intersections insulated to the sama R-value as the rest of the
@
4.4 5e Minimum stud spadng of 16 in. o.c. for 2x4 rraming in all Climate Zones and, in Climate
Zones 5 through 8, 24 in. o.c. for 2x6 framing **
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1. High-Performance Fenestration




Prescriptive Path

(ertl

EMERGY STARWINDOW SPECIFICATIONS

Climate Zone I-Factar! SHGCE
T =0.30 AMNY
oy -k T S
0.29 =0.21 =025
=0.22 =040
orth-Central =0.32 =040
! spyt al =0.35 =020
=080 =027
A. Window doas not meet YWyindow meets ENERGY STAR EMNERGY STAR SKYLIGHT SPECIFICATIONS
EMERGY STAR requirements, regquireaments. .
Climate Zone I-Factor! SHGC:
=055 A
Marth-Central =055 =00
; E=0 =057 =020
=070 =0,20
Northern
EMERGY STAR DOOR SPECIFICATIONS
North-Central Clirmate Zone IJ-Factor! SHGC:
z ue =055 B
i =057 =0.30
South-Central =070 =0.320

1 Btushefes " F
2 Fraction of indident solar radiation

Southern

Lomert Upeedied: 100351 1




Performance Path

2

MAL EN URE EM ER ¢
HIGH-PERFORMANCE FENESTRATION

PEREFORMANCE PATH

2009 IECCWINDOW REQUIREMENTS

CLIMATE ZOME U-FACTOR® SHGC-
. Zonmel 1.2 0.30
mssse 0.65° 0.30
L s 0.508 0.30

Zone 4 0. 35 MR
E Fmess 1 0.35 MR
T Eemem 7| 0.35 MR
[ 0.35 MR

2009 IECC SKYLIGHT REQUIREMENTS

A. Window does not meet Wi ovy meats 2009 |[ECC
2009 |[ECC reguiremen ts, requirements. CLIMATE ZOME U-FACTOR® SHGC-

EsrEsl 0.75 0.30
e 0.75 0.30
L Zenes 0.65 0.30

Fone < &0 MR
[ =wmes ] 0.60 MR
T 0.60 MR
s 0.60 MR

Ufactorsand SHGC are maximumes,

Forimpact-rated fenestration complying with Section R301.2.1.2 of the
International Residential Code or Section 1&08.1.2 of the Internaticonal Building
Code, the maximum U-factor shall be .75 in Zone 2 and 065 in Zone 3.

<. Thereareno SHGC requirements inthe Marine Zone.

Tuw

AN o Aisnks in Lo T awcap! oe B Ralioaing, (Roraughe i Tane B Cafal Clefnghas §actanss 8 Gl Rame Bo Sope, Fo@t At Goasmeast Fatars Wade
FarnEon mre Wy i

P 3 imchuckm: e, Decarrs, Pusmetos s, aret tv Wi dumcnin
Lt e 1003511 44




THERMAL ENCLOSURE SYSTEM RATER C
QUALITY-INSTALLED INSULATION

2. Quality Insulated Insulation

| 1 | INSULATION LEVELS: MEET OR EXCEED 2009 IECC LEVEL

or exceed 2009 IECC levels

consulting the insulator.

¥ Footnotes located on page 49.

DETAIL 2.1 3% 5%
Ceiling, wall, floor, and slab insulation levels shall meet

Install insulation in a home to meet or exceed the levels specified in
the 2009 IECC and located on the back of this page.

A. VWerify insulation meets standards by utilizing the guide below,
looking at printed R-values on the insulation product or

= E

Last Updates 1028411

COMMOMN INSULATION MATERIALS

R-3.5
R-3.5
R-3
R-6.8
R-4.25
R-5.00
R-3.1
R-4.3
R-&
R-3.6

Knowing the exterior boundary of the house is critical for everyone involved

in aligning air barriers with insulation. The Rater should first gather all plans,
elevations and sections of the house. By drawing a boundary around the exterior
barrier, the Rater can see the difficult areas to insulate and better communicate
the required actions in those areas with the insulator and subcontractors.




Quality-Installed Insulation




Quality Insulated Insulation

Meet or Exceed 2009 IECC Levels

ION LEVELS: MEET OR EXCEED 2009 IECC LEV

2009 IECC INSULATION REQUIREMENTS

CLIMATE ZOMNE CEILING FRAME WALL MASS WALL" FLOOR BASEMEMNT WALL* CRAWL SPACEWALL"

R-20 R-13 R-3 R-13 R-O R-0O

R-30 R-13 R-4 R-13 R-0 R-0

R-30 R-13 R-5 R-19 R-5/13" R-5/13
R-38 R-13 R-5 R-19 R-10/13 R-10/13
R-38 R-20 or R-13+R-5% R-13 R-30¢ R-10/13 R-10/13
R-49 R-20 or R-12+R-5" R-15 R-307 R-15/19 R-10/13
R-49 R-21 R-19 R-38¢ R-15/19 R-10/13

»

== a. R-Valuesare minimums.

b, "R-13+R-5" means R-13 cavity insulation plus R-5
insulated sheathing. If structural sheathing covers 25
percent or less of the exterior, insulated sheathing is not
required where structural sheathing is used. If structural
sheathing covers more than 25 percent of the exterior,
structural sheathing shall be supplemeantad with
insulation sheathing of at least R-2.

c. The second R-value applies when more than half of the
insulation is on the interior of the mass wall.

d. Sufficient insulation to fill the cavity, R-12 minimum.

e. “R-15/19"means R-15 continuous insulation sheathing
on the interior or exterior of the home or R-19 cavity
insulation at the interior of the basement wall.“R-10/13"
means R-10 continuous insulated sheathing or R-10
cavity insulation on the interior or exterior of the home
or R-13 cavity insulation at the interior of the basement
wall.

f. Basement wall insulation is not required inwarm-humid
locations defined by Figure 301.1 and Table 301.1 of the
IECC.

Interactive Map:
Al of Alaska in Zene T excopt o0 the iollowing Boroughe in Zone 8- wmm_n Saar, Noma Morm. Slops. Arcnc. W http:/fenergycode.pnl.gow/EnergyCodeReqgs/

Tone 1 includes- Hawai, Guam, Pusrio oo, and the Vigin Isiands
Las Updated 100208511




Quality Insulated Insulation

RESNET Grade | or Grade Il Installation

o

ENEREY STAR

A Insulation has RESMET Grade | installation of batt A Compression and Battwas properly split around wires
- L : : - £ -
misalignment, insulation. misalignment bacause to achiewve RESMET Grade |,
compression, and gaps. insulation is notsplit

around wires,

A Compression and RESMET Grade | installation of A Spray foam installed with RESMET Grade | installation of spraw
®  rhisalignment because blowsin insulation. * woids. foam insulation.
insulation is notsplit

around plumbing.
Lomert et : 1003551 1 52




3. Fully-Aligned Air Barriers

* Complete air barrier shall be provided that is fully aligned with
insulation

O Interior or exterior surface ceilings in Climate 1-3
O Interior surface ceilings in Climate Zones 4-8

O Barrier at interior edge of attic eave in all climate zones
~ Wind baffle that extend to the full height of insulation

O Baffle in every bay or a tabbed baffle in each bay with soffit vent
~ Prevent wind washing of insulation in adjacent bays

O Exterior surface of walls in all climate zones
O Interior surface of walls in Climate Zones 4-8

O Exterior surface of floor in all climate zones
~ Include supports to ensure permanent contact and blocking at exposed edge




Fully-Aligned Air Barriers (cont.)




3 FULLY-ALIGNED AIR BARRIERS -
1| wALLs

DETAIL 2.1.1 7@
Walls behind showers and tubs
Al Install insulation without misalignments, comprassions, gaps, or
wvoids in all exterior wall cavities behind all tubs and showers.

B. Back with a rigid air barrier or other supporting material to
prevent insulation from sagging and create a continuous thermal
barrier.™

C. Seal all seams, gaps. and holes of the air barrier with caulk or foam
before tub/shower installation.

* EPA recommends using a rigid air barmier, but it is not a requirement.

FOOTNOTES

&. For purposes of this checklist, an air barrier is defined as any durable solid
material that blocks air flow between conditioned space and unconditionad
space, including necessary sealing to block excessive air flow at edges and
seams and adeqguate support to resist positive and negative pressures without
displacement or damage. EPA recommends, but does not require, rigid air
barriers. Open-cell or closed-cell foam shall hawve a finished thickness = 5.5"or
157 respaectively, to qualify as an air barrier unless the manufacturer indicates
otherwise. If flexible air barriers such as house wrap are used. thay shall be
fully sealed at all seams and edges and supported using fasteners with caps or
heads = 1" diameter unless otherwise indicated by the manufacturer. Flexible
air barriers shall not be made of kraft paper, paper-based preducts, or other
materials that are easily torn. If polyethylene is used, its thickness shall be =2 6
mil.
7. EPA highly recommends, but does not require, inclusion of an interior air
barrier at band joists in Climate Zone 4 through 8.
10. All insulated wertical surfaces are considered walls (e.g.. exterior walls, knee
walls) and must meet the air barrier requirments for walls. All insulated ceiling TRADES
surfaces, regardless of slope (e.qg., cathedral ceilings, tray ceilings, conditicned e
attic roof decks, flat ceilings. sloped ceilings), must meeat the requiremeants for FRAMER
INSULATOR

ceilings.
PLUMBER

Last Updated 10028411




Walls

THERMAL ENCLOSURE SYSTEM RATER CHECKLI

3 FULLY-ALIGNED AIR BARRIERS

1 Jwaus

DETAIL 2.1.4 571°
Skylight shaft walls

AL If non-rigid insulation is used, install a rigid air barrier to prevent
insulation from sagging and create a continuous thermal barrier®

B. Seal all seams, gaps, and holes of the air barrier with caulk or
foam.

C. Install the insulation without any misalignments, compressions,
gaps, or voids so that it acts as both the air barrier and thermal
boundary. Exarmples include foam board, spray foam or dense pack
insulation.

= EPA highly recommends using a rigid air barrier, but it is not a requirement.

FOOTNOTES

&. For purposes of this checklist, an air barrier is defined as any durable solid
material that blocks air flow between conditioned space and unconditioned
space, including necessary sealing to block excessive air flow at edges and
seams and adequate support to resist positive and negative pressures without
displacement or damage. EPA recommends, but does not require, rigid air
barriers. Open-cell or closed-cell foam shall have a finished thickness = 5 5" or
1.5% respectively, to qualify as an air barrier unless the manufacturer indicates
otherwise. If flexible air barriers such as house wrap are used, they shall be
fully sealed at all seams and edges and supported using fasteners with caps or
heads = 1" diametar unless otherwise indicated by the manufacturer. Flexible
air barriers shall not be made of kraft paper, paper-based products, or other
materials that are easily torn. If polyethylensis used, its thickness shallbe z 6
mil.

7.EPA highly recommends, but does not require, inclusion of an interior air
barrier at band joists in Climate Zone 4 through 8.

1a. All insulated wertical surfaces are considered walls (e.g., exterior walls, knee
wralls) and must meet the air barrier requirments for walls. All insulated ceiling
surfaces, regardless of slope (e.g.. cathedral ceilings, tray ceilings, conditioned
attic roof decks, flat ceilings, sloped ceilings), must meet the requirements for
ceilings.

Last Updatast 102801
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FULLY-ALI

1 Jwaus

DETAIL 2.1.8%7*
Garage rim/band joist adjeoining conditioned space
AL Install a continuous rigid air barrier or other supporting material
to separate the garage from the conditioned space.®

B. Seal all seams, gaps, and holes of the air barrier with caulk or
foam and complete before installing the insulation.

C.  Install insulation without misalignments, compressions, gaps, or
voids in all band joist cavities.

= EPA highly recommends using a rigid air barrier, but it is not a requirement.

FOOTNOTES

6. For purposes of this checklist, an air barrier is defined as any durable solid
material that blocks air flow between conditioned space and unconditioned
space, including necessary sealing to block excessive air flow at edges and
seams and adeguate support to resist positive and negative pressures without
displacement or damage. EPA recommends, but does not require, rigid air
barriers. Open-ceall or closed-cell foam shall hawve a finished thickness = 5.5" or
1.57% respectively, to gualify as an air barrier unless the manufacturer indicates
otherwise. If flexible air barriers such as house wrap are used, they shall be
fully sealed at all seams and edges and supported using fasteners with caps or
heads =z 1" diameter unless otherwise indicated by the manufacturer. Flexible
air barriers shall not be made of kraft paper, paper-based products, or other
materials that are easily torn. If polyethylene is used, its thickness shallbe =6
mmil.

7. EPA highly recommends, but does not require, inclusion of an interior air
barrier at band joists in Climate Zone 4 through &.

10. All insulated vertical surfaces are considered walls (e.g.. exterior walls,
knee walls) and must meet the air barrier requirments for walls. All insulated
ceiling surfaces, regardless of slope (e.g.. cathedral ceilings, tray ceilings,
conditioned attic roof decks, flat ceilings, sloped ceilings), must meet the
requirements for ceilings.

Last Updatast 102801




THEF M
2 FULLY-ALIGNED AIR BARRIERS

N S

A Alr barrier 1s not Continuous air barrier B Electrical box not air sealad. Wiiring penetration s properly air
: -
®  continuous. sealed.

I -

| 1! - ! | |

B Alr barrier 1s air sealad. Air barrier 15 air sealad. C Insulation is misalignead. Insulation is properly installed.
- -

Lot Upeedmriend: 100257 1 7z




Fully-Aligned Air Barrier (cont.)




Floors

2

A Mo air barrier is present Air barrier is present and installed B Penetration through the Penetrations through floor are air
®  between the floor system between thefloor system and ®  flooris notair sealed. saaled.
and unconditioned space. unconditioned spacea.

GOOD PIC OF SUB-FLOOR
INSULATION PROPERLY

SUPPORTED
MNEEDED
C Sub-floor insulation has Sub-floor insulation is properly D Sub-floor insulation is
*  gaps, compression, and installed and supported. ®  rnotproperlyinstalled or
misalignment. supported.
Last et 100251 1 78




Ceilings

E FULLY-ALIGNED AIR BARRIERS

[ 3 | celLinGs

BAD PIC OF WIND BAFFLE
WITHOUT CLEARANCE
FROM ROOF DECK

NEEDED

I

n Wind baffle installation will Wind baffle installation will allow B Wind baffle installation maintains
- -

not allow insulation over proper insulation depth over the necessary code clearance between
the top plate. top plate. baffle and roof deck.

2009 IECC INSULATION REQUIREMENTS
CLIMATE ZONE CEILING
R-30
R-30
R-30
R-38
R-38
R-49
R-49

|“§|||

R-values are minimums.

Interactive Map:
http:/fenergycode.pnl.gov/EnergyCodeReqs/

A s o T T e e T S T — Fartarma R S e R B T R T i, o
b el Pk B

P 1 i, et o Pt B B e bt
Last Updatec 10/2E/11 84




2

Insulated ceiling with attic space above
For slabs on grade in Climate Zone 4 and higher
Insulation beneath attic platforms

Reduce Thermal bridging at above-grade walls separating
conditioned from unconditioned space
Choice in bridging
Rigid insulation
Structural Insulated Panels (SIPs)
Insulated Concrete Forms (ICFs)
Double-wall framing
Advanced framing



Minimum Required Levels

2

ENCLOSURE SYSTEM RATER CHECKLIST _
REDUCED THERMAL BRIDGING
| 1 | PERIMETER OF INSULATED CEILING MEETS REQUIRED LEVEL

DETAIL 4.1 ™

For insulated ceilings with attic space abowve (i.e.,
non-cathedralized ceilings), uncompressed insulation
extends to the inside face of the exterior wall below at
the following levels: CZ 1 to 5: = R-21; CZ 6 to 8: = R-30
A, Install raised-heel trusses or equivalent framing method to allow

the specified attic insulation R-value to be installed at the inside
face of the exterior wall below (extending over the top plate).

FOOTNOTES

11. The minimum designated R-values must be achieved regardless

of the trade-offs determined using an equivalent U-factor or UA
alternative calculation. Note that if the minimum designated values are
used, they must be compensated with higher values elsewhere using
an equivalent U-factor or UA alternative calculation in order to meet
the overall insulation requirements of the 2009 IECC. Also, note that
these requirements can be met by using any available strategy, such

as a raised-heel truss, alternate framing that provides adequate space,
and/or high-density insulation. In Climate Zones 1 through 3, one
option that will work for most homes is to use 2x6 framing. an R-21
high-density batt, and a wind baffle that only requires 0.5" of clearance.

Last Updatast 102801




Slab Edge Insulation
&

4 REDUCED THERMAL BRIDGING
| 2 | SLAB EDGE INSULATION

DETAIL 4.2 45

For slabs on grade in CZ 4 and higher, 100% of slab
edge insulated to = R-5 at the depth specified by the
2009 |IECC and aligned with thermal boundary of the
walls

A, Install slab edge insulation to extend to the top of the slab so it
provides a complete thermal break.

FOOTNOTES

4. Consistent with the 2000 |[ECC, slabk edge insulation is only required
for slab-on-grade floors with a floor surface less than 12 inches below
grade. Slab insulation shall extend to the top of the slab to provide a
complete thermal break. If the top edge of the insulation is installed
between the exterior wall and the edge of the interior slab, it shall be
permitted to be cut at a 45-degree angle away from the exterior wall.

5. Where an insulated wall separates a garage, patio, porch, or other
unconditioned space from the conditioned space of the house,

slab insulation shall also be installed at this interface to provide a
thermal break between the conditioned and unconditioned slab.
Where specific details cannot meet this requirement, partners shall
provide the detail to EPA to request an exemption prior to the home’s
qualification. EPA will compile exempted details and work with
industry to develop feasible details for use in future revisions to the
program. A list of currently exempted details is available at: www.
enegystar.gov/slabedge.

CONTRACTOR

BE

Last Updates 1028411




Slab Edge Insulation
&

aq REDUCED THERMAL BRIDGING

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST @

| 2 ] SLABEDGE INSULATION

- Slab insulation does not Slab insulation extends to the top ﬁ_ Slab insulation does not Slab insulation extends to the top
extend to the top of the of the slab. extend to the top of the of the slab.
slab. slalk.
SLABS
CLIMATE ZOME DEPTH R-VALUE=>®
. zome1l 0
L Zome2 | o
. Zomes o
Zone 4 10, 2 fu.

. Zomes | 10,2t
e e 10,41t
L Zemez 10,4 ft.

R-values are minimums.

k. R-5 shall be added to the reguired slab edge R-values for heated slabs. Insulation
depth shall be the depth of the footing or two feet, whichewver is less in Climate
Zones 1-3 for heated slabs.

[ T Py . [ —— L S ST - Interactive Map:
T g S S P http:ilenergycode.pnl.govi/EnergyCodeReqgs/
Last Updated 1072851 1 a0




Walls: Continuous Rigid Insulation

B

DETAIL 4.4.7121213s 1

Continuous rigid insulation, insulated siding, ori.e.. 1

to 4 combination of the two: = R-2 in Climate Fones 1 to

4, = R-5 in Climate Zones 5 to 8%

A K utilizing insulated siding that is not water-resistant barrier, install
awater-resistant barrier before installing siding.

B. Ifusing steel studs, install continuous rigid insulation of = RB-21in
Fltodor=R-5inCZstog t

. Tapeand seal all seams of continuous rigid insulation if it is being
utilized as a water-resistant barrier.

* Onlwone ivem of 4.4.7-4.4.5 must be installed to comply with ERMERGY STAR, If the
building utilizes ste=l framing, this requirement must be met,

t Footnotes located on page 95,

Lomert Ut 100351 1
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Walls: Structural Insulated Panels (SIPs)




Walls: Insulated Concrete Forms (ICFs)

Insulating Foam

Steel
Reinforcement

Tl

T~

—

Insulating Foam




Walls: Double-Wall Framing




Walls: Advanced Framing




Resources




QUESTIONS




GENE GONZALES

Southwest Regional Director
Housing Assistance Council

7510 Montgomery NE, Suite 205
Albuquerque, NM 87109

Phone: (505) 883-1003
Email:  eugene@ruralhome.org
Web: www.ruralhome.org






