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Continuous Rigid Insulation Sheathing/Siding

Last Updated: 08/15/2013

TRADES =
FRAMER
IS LILATOR

Reduced Thermal Bridging

Continuous rigid insulation, insulated siding, or combination of the two; >= R-3 in Climate Zones 1 to 4, >= R-5 in Climate
Zones 5t0 8

A. If utilizing insulated siding that is not water-resistant barrier, install a water-resistant barrier before installing siding.
B. If using steel studs, install continuous rigid insulation of >= R-3 in Climate Zones 1 to 4 or >= R-5 in Climate Zones 5 to 8.

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

ENERGY STAR Notes:

Only one item from 4.4.1 through 4.4.5 on the ENERGY STAR checklist must be installed to comply with ENERGY STAR. If the
building utilizes steel framing, this requirement must be met.

Mass walls utilized as the thermal mass component of a passive solar design (e.g., a Trombe wall) are exempt from this ltem. To
be eligible for this exemption, the passive solar design shall be comprised of the following five components: an aperture or
collector, an absorber, thermal mass, a distribution system, and a control system. See DOE's guidance for passive solar home

design.

Mass walls that are not part of a passive solar design (e.g., CMU block or log home enclosure) shall either utilize the strategies
outlined in Item 4.4 (of the ENERGY STAR Thermal Enclosure System Rater Checklist). Or, the pathway in the assembly with
the least thermal resistance, as determined using a method consistent with the 2009 ASHRAE Handbook of Fundamentals, shall
provide >= 50% of the applicable assembly resistance, defined as the reciprocal of the mass wall equivalent U-factor in the 2009
IECC — Table 402.1.3. Documentation identifying the pathway with the least thermal resistance and its resistance value shall be
collected by the rater and any Builder Verified or Rater Verified box under Item 4.4 (of the ENERGY STAR Thermal Enclosure
System Rater Checklist) shall be checked.

Up to 10% of the total exterior wall surface area is exempted from the reduced thermal bridging requirements to accommodate
intentional designed details (e.g., architectural details such as thermal fins, wing walls, or masonry fireplaces; structural details,
such as steel columns). It shall be apparent to the Rater that the exempted areas are intentional designed details or the
exempted area shall be documented in a plan provided by the builder, architect, designer, or engineer. The Rater need not
evaluate the necessity of the designed detail to certify the home.

If used, insulated siding shall be attached directly over a water-resistive barrier and sheathing. In addition, it shall provide the
required R- value as demonstrated through either testing in accordance with ASTM C 1363 or by attaining the required R-value at
its minimum thickness. Insulated sheathing rated for water protection can be used as a water resistant barrier if all seams are
taped and sealed. If non- insulated structural sheathing is used at corners, advanced framing details listed under ltem 4.4.5 shall
be met for those wall sections.
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Steel framing shall meet the reduced thermal bridging requirements by complying with ltem 4.4.1 of the ENERGY STAR Thermal
Enclosure System Rater Checklist.
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Description

Continuous rigid insulation is a construction solution that provides a thermally efficient building enclosure. Rigid insulation
sheathing is made of a rigid plastic foam that is typically sold in 4x8- or 4x10-foot boards. The boards are available in several
thicknesses and R-values; 1-inch and 2-inch thicknesses are common. Rigid insulation provides thermal protection and it can
also serve as an air and moisture barrier.

Continuous rigid insulation provides an effective solution to thermal bridging. Thermal bridging occurs wherever assembly
components with low R-values (such as wood or steel span from the interior to the exterior of the building). Steel framing has an
R-value of 0.04 per inch and wood has an R-value of 1 per inch. In comparison, rigid insulation has an R-value 3.2 to 6.5 per
inch, depending on whether it is low-density or high-density (BSC 2007). In traditional building construction, while the wall
cavities are filled with insulation, there is no insulation at the window frames, door frames, studs, top plates and bottom plates;
together this framing comprises nearly one-fourth of the wall area. Rigid insulation can be attached to the exterior side of the
framing to provide a continuous insulating layer that reduces thermal losses through thermal bridging.

Rigid insulation can also function to mitigate moisture problems in building construction. Rigid insulation can act as an integral
part of the wall’'s wind-driven rain screen and vapor and condensation management systems (see climate-specific factors).

There are three primary types of rigid insulation: expanded polystyrene (EPS), extruded polystyrene (XPS), and polyisocyanurate
(polyiso). EPS and XPS are thermoplastics, which are non-cross-linked polymers so they are susceptible to deterioration in high
temperatures (BSC 2007). Polyiso is a thermoset, which is made up of cross-linked polymers so it has a much higher melting
temperature. While properties can vary among specific products, XPS and polyiso tend to be higher density, higher R-value, and
lower permeance than EPS (see Table 1).

Table 1. Insulated Sheathing R-Value, Density, Permeance, and other Properties

When using foam insulation, you’ll need to decide whether you intend to use OSB in addition to the rigid foam to serve as the
building sheathing or if the rigid foam layer will itself serve as the sheathing, and you’ll need to determine what will serve as the
drainage plane and where this layer will be. These decisions are determined somewhat by climate.

The wall sections in Figure 1 (BSC 2007) show four options for the drainage plane based on climate factors:

o Wall Section 1 - Insulating sheathing over house wrap over plywood or OSB — for regions with high winds and high rainfall. This
strategy is the most durable assembly because the drainage plane (building paper or house wrap) is supported by the plywood
sheathing and is protected against wind loading and other environmental factors by the insulating sheathing.

¢ Wall Section 2 - Insulation sheathing over house wrap over studs — for most rainfall zones but not best in high-wind regions.

o Wall Section 3 — House wrap installed over insulating sheathing over wood studs — ok for most rainfall zones but don’t use in
high-wind regions. Fasteners used to install house wrap must reach through foam into studs.

o Wall Section 4 - Insulating sheathing as the drainage plane — ok in areas of limited rainfall and exposure. All vertical joints and
penetrations must be sealed.

Figure 1 - The rigid foam insulated sheathing can be placed exterior of the house wrap, interior of the house wrap, or it can take
the place of the house wrap as the wall’s drainage plane &

If rigid foam insulation will be used without OSB or plywood wall sheathing, determine what approach will be taken to meet local
wind and earthquake code requirements. A common approach is to install exterior structural wood sheathing at the corners and
at regular intervals as needed to meet code requirements for lateral load resistance. However, because the wood takes the place
of the foam sheathing, it can create problems with drainage plane continuity and it leaves opportunities for thermal bridging.

Three recommended alternatives are allowed: metal cross bracing, inset shear panels, or structural insulated sheathing products.
With metal cross bracing, the metal braces are thin straps that do not interfere with the installation of the insulating sheathing, for
example, diagonal 1x4 let-in braces or diagonal T profile steel strapping. The capacity of the metal cross bracing, however, may
not be adequate for areas with high-wind loads and/or seismic activity. In these locations, a more robust form of lateral load
resistance may be needed. Inset shear panels can provide for high levels of lateral load resistance and can be used in all wind
and seismic zones. Inset shear panels are wood-framed panels that fit within the stud spacing of the wall assembly, so the
exterior face of the panel is flush with the exterior face of the wood studs. Another option is to use a structural insulated
sheathing. It must be installed following the manufacturer’s installation recommendations and certified to meet structural
requirements. When using any of these options, check the plans with local code officials before finalizing wall-sheathing layout.

Extruded polystyrene (XPS) and foil-faced polyisocyanurate (polyiso) are high-density rigid-foam insulations that can be used as
exterior insulation and are generally approved to be used as a drainage plane if the joints are sealed. Insulation sheathing
membranes rely on tape to complete the air barrier; the tapes should be applied on a clean, dry, warm surface. For the rigid
insulation to be used as a water-resistive barrier, the vertical plane of the exterior face of the sheathing must be as smooth and
continuous as possible.

One of the complications of foam plastic insulation is that it typically is less thermally stable and will expand and contract more
than standard structural sheathing. This is why two layers of foam are often specified with joints offsetting, so if gaps open up
they do not span the entire thickness of the foam insulation.

If you are using a structural insulated sheathing, then following the nail schedule provided by the manufacturer is very important
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to obtain the structural properties such as racking resistance that are mandated by codes. If a nonstructural insulated sheathing
is used, nailing patterns become less important because the exterior cladding will be fastened through to the framing. Button cap
nails are recommended by most sheathing manufacturers to maintain the holding strength and to avoid blow off during high
winds before cladding installation.

Furring strips can adequately support the weight of the cladding and resist wind and seismic forces if the right fasteners and
spacing are used. The following is recommended:

e Furring — wood 1x4s or 20-gauge steel
e Fasteners - long enough to penetrate studs by at least 12 inch if wood, by three threads if steel.

e Foam Density. Use one of the following foams or foam with a greater density than these: Type Il EPS or Type X XPS (per
ASTM C578); Type 1 polyisocyanurate (per ASTM C1289) or Type IVB mineral fiber board (per ASTM C 612).

e Fastener Schedule — as specified by the foam manufacturer, see examples in Table 2 for walls with studs spaced 16 in. on
center and Table 3 for walls with studs spaced 24 in. on center (Holladay 2012).

Table 2. Fastener spacing for attaching furring strips if wall studs are 16 inch on center
Table 3. Fastener spacing for attaching furring strips if studs are 24 inch on center

Installing siding over rigid foam resembles standard installation, yet requires longer fasteners if fastening to the framing. With
thicker insulating sheathing, longer and stronger fasteners will be needed to avoid cladding creep.

Stainless steel nails are the best choice, especially if the siding is to be finished with transparent or semitransparent stain. Use
No. 304 stainless for general siding applications and No. 316 for seacoast exposures. Hot-dipped galvanized steel (per ASTM A
153), aluminum, and stainless steel fasteners are all corrosion-resistant and are acceptable. Electroplated and mechanically
galvanized fasteners are not recommended. For best results, use “splitless” ring shank siding nails. These have thin shanks and
blunt points to reduce splitting. Textured heads should be used to reduce the glossy appearance of the nail head. Hand nailing is
preferred. The size of nails to use depends on the type and thickness of the siding. Use nails long enough to penetrate solid
wood (sheathing and blocking or studs) a minimum of 1.5 inches. However if you use ring shank rather than smooth shank nails,
% in. penetration into solid wood should be adequate, unless you are building in high-coastal wind areas (Holladay 2012).

Insulated Siding

Some brands of vinyl siding are manufactured with a layer of rigid foam adhered to the back. In order for insulated siding to

qualify as home insulation, it must be installed directly over a water-resistive barrier and sheathing. When insulated siding is
installed over furring strips, the space between the furring strips must be filled in with rigid insulation or another appropriate

building material. Insulated siding installed over furring strips alone would not be considered home insulation.
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How to Install Rigid Foam

A. Lay Out
1. Lay out the insulating sheathing panels so that vertical joints do not occur at the corners of window and door openings
or over window heads if possible (BSC 2007).

2. Install rigid insulating sheathing vertically with long joints in contact with one another per manufacturer’s specifications.
This is particularly important when the sheathing is structural.

3. Install the rigid insulation so that it extends down to cover the sill plate on the foundation wall and up to the underside of
the roof truss. If desired, the insulating sheathing can extend above the top plate (notch around the roof trusses) to act
as a wind shield for the attic insulation (BSC 2007).

4. When rigid insulating sheathing is installed directly on the framing, apply a continuous bead of manufacturer-approved
caulk sealant (solvent-based sealants are typically not approved by the sheathing manufacturer) to the top and bottom
plates to reduce air leakage into the wall cavity.

5. If you are installing more than one layer of rigid foam, then stagger the seams of the second layer to improve
airtightness and reduce the chance of thermal bridging. Seams between foam sheets should be sealed with caulk,
canned foam, or a compatible tape (Smegal and Lstiburek 2012).

6. If housewrap is installed, it is preferable to install it to the exterior of the rigid foam insulation.
Figure 2 - Lay out the rigid foam sheathing joints so they do not align with the window and door edges -g}

Figure 3 - Two layers of XPS are installed with staggered seams over a liquid-applied membrane on the structural
sheathing &

B. Fastening
1. Follow the nail schedule provided by the manufacturer.

2. Drive the nail through the foam board and into a stud until the nail's cap rests flush against the foam board's exposed
surface. Fasteners should penetrate framing at least three-quarters of an inch.

3. If furring strips are not specified, then drive nails every 12 inches around the foam board's edges.
4. Drive nails every 16 inches into studs that run through the center of the board.

5. Measure and cut subsequent rigid foam boards to precisely fit against previous boards.

C. Taping
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. When rigid foam is used as the weather-resistive barrier and/or the air barrier, tape all seams using manufacturer-

recommended tape per the manufacturer’s instructions. Wipe the surface of the foam with a clean dry cloth before
taping to ensure good adhesion by removing dirt or oil residue which is common on foil-faced polyiso (Smegal and
Lstiburek 2012).

. When rigid foam is used as the weather-resistive barrier, apply flashing shingle fashion around all openings for doors,

windows, etc., to reduce bulk moisture intrusion and air infiltration.

Center the tape over the joint to cover the fasteners. Fasteners located in the center areas of the boards do not need to
be taped. Use a shingle fashion technique when taping joints. Avoid taping during extremes in temperature; install tape
per the manufacturer’s instructions, which is generally between 15°F and 120°F.

Apply pressure along the entire surface for a good bond. Remove all wrinkles and bubbles by smoothing the surface
and, if necessary, repositioning.

Figure 4 - With a quality installation, tape can last a long time. This sheathing tape was applied 15 years ago. &

Figure 5 - This tape was applied poorly and is not sticking properly even during construction &

D. Flashing

1.

Seal all mechanical penetrations in exterior walls using a compatible tape as shown in Figure 6. If the gap around the
pipe is larger than Yz inch, it can be filled from the inside with spray foam that is trimmed flush on the outside then
covered with tape.

Figure 6 - Use flashing tape to seal around any pipes or vents that penetrate through the foam sheathing. Tape should be
applied in an overlapping, shingle fashion. Use a flashing product that is compatible with the foam. &3

Figure 7 - Proper flashing around windows is especially important when the rigid foam serves as the drainage plane in
the wall &3

E. Windows and Doors
These instructions describe how to install foam sheathing around a window when no housewrap or OSB structural
sheathing is used (for more on these instructions and additional instructions on installing foam on walls that have
OSB sheathing, see BSC 2007).

1.
2.
3.

Install foam sheathing up to rough framing on frame wall.
Install a backdam on the window sill to prevent any water that leaks around frame from running to the interior.

Install adhesive-backed sill flashing in one piece if flexible or in two pieces as shown if not flexible. Install corner flashing
patches at sill if not using flexible flashing.

Install adhesive-backed jamb flashings (jamb flashing is adhered to foam and stapled to frame).

Apply sealant at jambs, head and sill. Alternatively, sealant can be applied to the back side of the nailing flange
(sealants, housewraps, and flashings must be chemically compatible).

Install window plumb, level, and square as per manufacturer’s instructions.
Install jamb flashing.

Install drip cap (if applicable). Install head flashing. Tape head flashing. Air seal around the perimeter on the interior with
sealant or low-expanding foam.

F. Furring
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. Determine the appropriate fastener for the project’s wind-load requirements.

Select the appropriate furring (strapping) material. For metal framing, use metal furring that is at least 20 gauge metal.
For wood framing, use 1x4 lumber. The wood furring specific gravity should be equivalent to typical reference wood
stud specific gravity.

Locate the framing members by transferring the frame layout directly from the wall framing to each attachment of rigid
foam insulation or snap vertical chalk lines onto the foam insulation at each stud location after foam has been installed.
(Some foam products may be available with pre-marked fastener lines.)

Install the furring strips (strapping) over the foam following the installation guidance provided by the furring fastener
manufacturer (or the Foam Sheathing Coalition). The fastener must fully engage the framing or stud. Install fasteners
prior to utilities to avoid potential damage. Correct any irregularities and unevenness in framing, sheathing, foam and
other wall assembly components, including under driven nails, as these can telegraph through to the finished siding and
trim. Avoid overdriving fasteners but make snug enough to remove gaps between the connected parts.

When installing trim on inside corners, outside corners, and around wall penetrations (e.g., windows, doors, vents), use
a wider furring strip if needed to accommodate the trim width and accommodate the wall framing offset that the foam
thickness creates.

An insect screen should be installed at the top and bottom of the furring strips. Place it on the insulated sheathing where
the strips will start and end. After the strips are installed, fold the screen over the strip ends and fasten to the top
surface of the furring before installing the cladding.

G. Cladding
There are many types of cladding. Wood lap fastening is described below as an example (WRCLA 2012). Follow your
specific cladding manufacturer’s recommendations.

1.

Choose a siding pattern with narrower boards (8 inches or less) that are thicker. Thick, narrow siding is more stable
than thinner, wider patterns and better able to resist dimensional changes. Use kiln-dried siding for more dimensional
stability.

Before installing siding, back prime all surfaces of wood siding (including ends) with 100% acrylic-latex primer that is
allowed to cure above 50°F. Prime all field cuts. The end grain of all wood products absorbs liquid up to 250 times faster
than other wood surfaces.

3. Pre-drill holes at mitered corners, near edges and near ends to avoid splitting, if needed.

Make sure the fastener length satisfies the wind pressure ratings requirements for your area.
= For wood studs:
= For foam sheathing up to 1 inch thick, add the foam thickness to the code-required fastener length to
penetrate the framing by at least one inch.

= For foam sheathing 1.25 to 1.5 inches thick, add the thickness of the sheathing to the fastener length to
determine adequate length to penetrate the wood stud by a minimum of 1.25 inches.

= For metal studs (with screws):
= For foam sheathing up to 1.5 inches thick, use #8 screws that penetrate through the 20-gauge metal
studs by 3 full threads; the screw head diameter shall be as required to meet code without the sheathing
thickness.

= For foam sheathing that is more than 1.5 inches thick, use furring strips:
= Attach siding to furring strip with nails spaced at a maximum of 24 inches on center.

Fasten each piece of siding independently. Do not nail overlapping pieces together as this restricts the natural
movement of each piece and may cause splitting.

Apply fasteners snug to surface but avoid overdriving fasteners, which can result in dimpling of the siding due to the
compressible nature of the foam sheathing. Heavy nailing distorts the wood and may cause splitting. Hand nailing is
preferred. Avoid the use of pneumatic nailers, if possible. If a pneumatic nailer must be used, reduce the air pressure
and tap nails flush.

Fill overdriven nail holes with exterior-grade wood putty specifically designed for filling exterior nail holes.

Use light-colored finish coats to maximize heat reflection and reduce dimensional movement.

How to Install Insulated Siding ( Vinyl Siding Institute 2012)

Always consult the manufacturer’s instructions, but the following general insulated siding installation instructions apply:

1. A water-resistive barrier should be installed under all insulated siding. Insulated siding is not a watertight covering. It functions
as an initial barrier to rain and reduces the amount of water that reaches the underlying water-resistive barrier.
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10.

11.

Be sure to use accessories that will accommodate the full thickness of the insulated siding. Consult the manufacturer’s
instructions for specific accessories (e.g., J-channel, corner posts) or techniques that work best with a given product. Use the
starter strip specified by the insulated siding manufacturer to ensure proper performance.

When installing a panel, it is critical that the lock is fully engaged with the piece below it. Without stretching the panel, reach up
and fasten it into place.

On the factory-cut ends of insulated siding panels, the foam is set back from both ends of the panel. This set-back is required to
ensure correct overlapping of adjacent panels. To correctly overlap the panels, insert the vinyl tab at the end of one panel in
between the foam and the vinyl of the adjacent panel. Slide the panels together until the ends of the foam touch. It is
recommended to have a gap of 1/8” during installation under cold weather conditions (i.e., 40°F or 4.4°C). For best
appearance, lap factory ends only. If you must lap a non-factory end, create the required foam set-back and siding panel
notches following the siding manufacturer’s instructions.

When determining the length of the final panel of a course, measure from the edge of the foam on the installed panel to the
corner, allowing 1/4” for expansion. Apply this measurement to the final panel, measuring the foam instead of the panel. This
will ensure foam-to-foam contact, with the necessary amount of room for expansion of the siding.

Using a circular saw with the fine-toothed plywood blade turned backwards, cut slowly with the vinyl face up. Be sure to cut all
the way through the foam.

Avoid using panels shorter than 24 inches long.

When cutting insulated siding, use a circular saw with a fine-toothed (plywood) blade inserted backwards and cut slowly with
the vinyl face up. Be sure to cut through the frame. Do not attempt to cut materials other than vinyl siding or insulated siding
with a reversed direction saw blade.

Fasten nails or other fasteners in the center of the nailing slot; make sure the fastener penetrates a minimum of 3/4” into
framing, furring or another approved nailable surface. Do not drive the head of the fastener tightly against the siding nail hem;
allow approximately 1/32"clearance (the thickness of a dime) between the fastener head and the vinyl siding. Consult
manufacturer’s instructions for fastener specifications.

Around windows and doors, because insulated siding is thicker than vinyl siding, use wood shims and either aluminum trim coil
or vinyl lineals to build out door and window openings if needed.

To complete the final course of insulated siding at the top of a wall, take the height measurement of the remaining open section
in several locations and subtract 1/4” from each location to allow for movement. Cut the panel to the required measurement and
cut back the foam 2 inches. Using a snap lock punch, punch the vinyl siding along the cut edge every 6 inches, so the raised
lug is on the outside face. Install utility trim along the top of the wall to receive the top edge of the siding. Use shims under the
utility trim to match the angle or distance from the wall of the siding edge. Push the siding into the utility trim. The raised lugs
will catch and hold the siding firmly in place.
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Ensuring Success

The HERS rater will inspect to determine if the total amount of wall insulation installed meets the minimum R-value requirement
for the climate where the house is located. ENERGY STAR Version 3 (Rev. 6) requires that continuous rigid insulation, insulated

siding, or a combination of the two provide >= R-3 in Climate Zones 1 to 4 or >= R-5 in Climate Zones 5 to 8. The rater should

also verify that the wall is designed to provide adequate shear resistance if the foam insulation also serves as the exterior
sheathing.
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Climate
ENERGY STAR Version 3, (Rev. 07)

Thermal Enclosure Checklist, Reduced Thermal Bridging. Continuous rigid insulation, insulated siding, or combination of the two;
>= R-3 in Climate Zones 1 to 4, >= R-5 in Climate Zones 5 to 8.

Marine (C) Dry (B) Moist (A)
| 11 1t

Warm-Humik
below white line

All of Alaska is in Jone 7 except for
the following boroughs in Zone 8:

Bethel, Morthwest Arctic. Clingaham,

Southeast Fairbanks, Fairbanks N, Star, Fone 1 includes Hawaili,
Wade Hamptaon, Nome, Yukon=-Koyukuk, Guam, Puerta Rico, and
Morth Slope the Virgin Islands

International Energy Conservation Code (IECC) Climate Regions

Rigid insulation sheathing can provide a vapor-resisting layer, depending on the thickness and whether the foam is open cell or
closed cell. As a general rule for framed construction, the vapor-retarding layer should be placed in the interior of the assembly in
cold climates (to prevent water vapor from the higher humidity interior air from diffusing into the assembly). In hot, humid
climates, the vapor-retarding layer should be placed to the exterior of the assembly to prevent moisture-laden outside air from
coming into contact with the back surface of the interior wall, which may have a temperature below the dew point of the air,
resulting in condensation on the interior wall. Year-round dew point temperatures should be taken into account when designing

the building’s wall assemblies.
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Right and Wrong Images

Display Image: ES_TESRC 4.4.1 PG94 167c_102811.jpg

Reference: Thermal Enclosure System Rater Checklist Guidebook

Author(s): EPA

Organization(s): EPA
Guide describing details that serve as a visual reference for each of the line items in the Thermal Enclosure System Rater
Checklist.

Display Image: ES_TESRC 4.4.1_PG94 168d_102811.jpg

Reference: Thermal Enclosure System Rater Checklist Guidebook

Author(s): EPA

Organization(s): EPA
Guide describing details that serve as a visual reference for each of the line items in the Thermal Enclosure System Rater
Checklist.
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Display Image: ES_TESRC 4.4.1_PG94 169e_102811.jpg

Reference: Thermal Enclosure System Rater Checklist Guidebook

Author(s): EPA

Organization(s): EPA
Guide describing details that serve as a visual reference for each of the line items in the Thermal Enclosure System Rater
Checklist.
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Compliance
ENERGY STAR Version 3, (Rev. 07)

Thermal Enclosure Checklist, Reduced Thermal Bridging. Mass walls utilized as the thermal mass component of a passive solar
design (e.g., a Trombe wall) are exempt from this ltem. To be eligible for this exemption, the passive solar design shall be
comprised of the following five components: an aperture or collector, an absorber, thermal mass, a distribution system, and a
control system. See DOE's guidance for passive solar home design. Mass walls that are not part of a passive solar design
(e.g., CMU block or log home enclosure) shall either utilize the strategies outlined in ltem 4.4 (of the ENERGY STAR Thermal
Enclosure System Rater Checklist). Or, the pathway in the assembly with the least thermal resistance, as determined using a
method consistent with the 2009 ASHRAE Handbook of Fundamentals, shall provide >= 50% of the applicable assembly
resistance, defined as the reciprocal of the mass wall equivalent U-factor in the 2009 IECC — Table 402.1.3. Documentation
identifying the pathway with the least thermal resistance and its resistance value shall be collected by the rater and any Builder
Verified or Rater Verified box under ltem 4.4 (of the ENERGY STAR Thermal Enclosure System Rater Checklist) shall be
checked.

Up to 10% of the total exterior wall surface area is exempted from the reduced thermal bridging requirements to accommodate
intentional designed details (e.g., architectural details such as thermal fins, wing walls, or masonry fireplaces; structural details,
such as steel columns). It shall be apparent to the Rater that the exempted areas are intentional designed details or the
exempted area shall be documented in a plan provided by the builder, architect, designer, or engineer. The Rater need not
evaluate the necessity of the designed detail to certify the home. If used, insulated siding shall be attached directly over a water-
resistive barrier and sheathing. In addition, it shall provide the required R- value as demonstrated through either testing in
accordance with ASTM C 1363 or by attaining the required R-value at its minimum thickness. Insulated sheathing rated for water
protection can be used as a water resistant barrier if all seams are taped and sealed. If non- insulated structural sheathing is
used at corners, advanced framing details listed under ltem 4.4.5 shall be met for those wall sections. Steel framing shall meet
the reduced thermal bridging requirements by complying with Item 4.4.1 of the ENERGY STAR Thermal Enclosure System Rater
Checklist.

DOE Zero Energy Ready Home

Exhibit 1: Mandatory Requirements. Certified under ENERGY STAR Qualified Homes Version 3. Ceiling, wall, floor, and slab
insulation shall meet or exceed 2012 IECC levels and achieve Grade 1 installation, per RESNET standards.

ASTM C 1363 - 11

Standard Test Method for Thermal Performance of Building Materials and Envelope Assemblies by Means of a Hot Box
Apparatus. “This test method establishes the principles for the design of a hot box apparatus and the minimum requirements for
the determination of the steady state thermal performance of building assemblies when exposed to controlled laboratory
conditions. This method is also used to measure the thermal performance of a building material at standardized test conditions.”
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http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Inspection_Checklists.pdf
http://energy.gov/sites/prod/files/guide_to_passive_solar_home_design.pdf
https://basc.pnnl.gov/node/793
http://www.astm.org/Standards/C1363.htm

More Info.

Case Studies

1. New Whole-House Solutions Case Study: Pine Mountain Builders, Pine Mountain, Georgia
(1011 KB)
Author(s): PNNL
Organization(s): PNNL
Publication Date: January, 2013
Case study about a builder in Georgia that designs energy-efficient homes for a green community, yielding homes with
HERS scores as lowas 59 and electric bills as low as $50 a month.

2. Technology Solutions Case Study: Preventing Thermal Bypass
(2 MB)
Author(s): PNNL
Organization(s): PNNL
Publication Date: October, 2012
Case study detailing techniques used to prevent thermal bypass in new homes.

References and Resources*

1. DOE Zero Energy Ready Home National Program Requirements
Author(s): DOE
Organization(s): DOE
Publication Date: April, 2014
Standard requirements for DOE's Zero Energy Ready Home national program certification.

2. ENERGY STAR Certified Homes, Version 3 (Rev. 07) Inspection Checklist for National Program Requirements
Author(s): EPA
Organization(s): EPA
Publication Date: June, 2013
Standard document containing the rater checklists and national program requirements for ENERGY STAR Certified
Homes, Version 3 (Rev. 7).

3. Fastening Furring Strips to a Foam-Sheathed Wall
Author(s): Holladay
Organization(s): Green Building Advisor
Publication Date: March, 2012
Information sheet about what length screws should be used, and how closely to space the screws when fastening furring
strips to a foam-sheathed wall.

4. Guide to Insulated Sheathing
Author(s): BSC
Organization(s): BSC
Publication Date: October, 2007
Guide provides information about enhanced thermal enclosures and performance.

5. How to Install Western Red Cedar Siding
Author(s): Western Red Cedar Lumber Association
Organization(s): Western Red Cedar Lumber Association

6. Insulated Siding as Home Insulation: Guide for Users and Energy Raters
Author(s): Vinyl Siding Institute
Organization(s): Vinyl Siding Institute

7. Rigid Insulating Sheathing Assumed Order of Work
Author(s): NAHB Research Center
Organization(s): NAHB Research Center
Publication Date: January, 2006
Document presenting step-by-step process for installing rigid insulating sheathing over wood studs or house wrap.
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https://basc.pnnl.gov/sites/default/files/case-studies/Final_BA_NewResidentialCS_PineMountain_022813.pdf
https://basc.pnnl.gov/sites/default/files/case-studies/Preventing_Thermal_Bypass.pdf
http://www.energy.gov/sites/prod/files/2014/04/f15/doe_zero_energy_ready_home_requirements_rev04.pdf
http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Inspection_Checklists.pdf
http://www.greenbuildingadvisor.com/book/export/html/18732
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/guide_insulating_sheathing.pdf
http://www.wrcla.org/pdf/WRCLA_Installing_Siding.pdf
http://www.vinylsiding.org/aboutsiding/insulated/guide/Insulated_Siding_as_Home_Insulation_Guide.pdf
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDgQFjAC&url=http://www.toolbase.org/DOCS/BestPractices/RigidInsulatingSheathingAssumedOrderofWork.doc&ei=wXGzUsmmDcP0yQHTuoHQBg&usg=AFQjCNHik2RsQnkGEsu9yeGH-qeQowri1Q&sig2=KUWsuYg0uMZEDcbuZeh3Wg&bvm=bv.58187178,d.aWc&cad=rja

Tennessee Valley Authority’s Campbell Creek Energy Efficient Homes Project: 2010 First Year Performance Report
Author(s): Christian, Gehl, Boudreaux, New, Dockery
Organization(s): ORNL
Publication Date: November, 2010
Research study exploring retrofit procedures and simulated post-occupancy data for three homes in an effort to determine
the effectiveness of retrofit packages.

9. Thermal Enclosure System Rater Checklist Guidebook
Author(s): EPA
Organization(s): EPA
Publication Date: October, 2011
Guide describing details that serve as a visual reference for each of the line items in the Thermal Enclosure System Rater
Checklist.

10. Water Management of Noninsulating and Insulating Sheathings
Author(s): Smegal, Lstiburek
Organization(s): BSC
Publication Date: April, 2012
Report summarizing current research, summarizes issues that have been experienced with current best practices, and
recommends ways in which the best practices can be improved for water managing sheathings.

*Publication dates are shown for formal documents. Dates are not shown for non-dated media. Access dates for referenced, non-
dated media, such as web sites, are shown in the measure guide text.
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sheathingsiding

Continuous Rigid Insulation Sheathing/Siding
Building America Solution Center (https://basc.pnnl.gov) Page 18 of 18
Last Updated: 08/15/13
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