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Select application method:

New Construction:

¢ Specify decking with a radiant barrier laminated to one surface

¢ Install foil product to underside of decking prior to decking installation

¢ Install foil product to underside of roof trusses after decking is installed prior to ceiling drywall installation

« Install radiant barrier over trusses prior to installation of decking

Retrofit:

¢ Install Radiant barrier to underside of roof trusses or decking

Specify product type:

¢ Pre-laminated radiant barrier decking

¢ Single- or double-sided foil

o Various materials used as laminate (kraft paper, polyester, Mylar, etc.)

o Scrim reinforcement or not

¢ Foil faced insulation (usually used as wall insulation)

¢ Multi-layered foil products (usually used as wall insulation)

“Blown in” product installed on attic floor installed A radiant barrier is defined as a product with a long-wave infrared emittance of

less than 0.1, as measured by ASTM C1371.

A related product, interior radiation control coatings (ircc) has an emittance of less than 0.25 as measured by ASTM C1371.

ENERGY STAR Certified Homes Notes

ENERGY STAR Qualified Homes, Version 3 (Rev. 07) National Program Requirements, Exhibit 1 : ENERGY STAR Reference

Design: (2009 IECC Zones 1,2,3) If more than 10 linear feet of ductwork is located in an unconditioned attic, a radiant barrier or
ENERGY STAR-qualified roof product shall be installed (EPA).
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Description

A radiant barrier is typically a layer of aluminum foil-reflecting material placed in the attic next to an air space to block radiant heat
transfer between a heat-radiating surface (such as a hot roof) and a heat-absorbing surface (such as conventional attic
insulation). Figure 1 illustrates the locations in which a radiant barrier may be installed in an attic. Only locations 1 and 2 are
recommended for sheet radiant barriers because dust will accumulate on the radiant barrier if it is installed at location 3. Other
types of radiant barriers, “chips”, foil faced air bubble-packing and multi-layer products, are acceptable for location 3 (more
below).
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Figure 1. There are three potential locations faranattic fiadiant barrier — adhered to the underside of the roof decking, hanging
from the rafters, or on the ceiling insulation. Refer@nee pnnl.gov/sites/all/themes/pnnl_btp/images/REF_icon.png

Aluminum foil, the operative material in attic radiant barriers, has three physical properties of interest here. First, it reflects
thermal (long-wave infrared) radiation very well. Second, it emits (gives off) very little heat. Third, its vapor permeability is very
low.

Two things affect the performance of a radiant barrier system: the level of insulation in the attic and the geographic location of the
home. A radiant barrier system can reduce the heat flow into the house from the attic by approximately 40%. This does not mean
a radiant barrier will reduce the homes’ energy use by 40%, as many advertisers claim. This means that the portion of the cooling
load represented by the attic is reduced by 40%, which typically equates to 8% to 12% of the annual cooling costs.

Further clouding the savings question is the impact of attic insulation levels and geographic location. Attic insulation levels have a
large impact on the amount of heat flow that is reduced by 40%; in other words, if you have little or no insulation in your attic, a
40% reduction is very significant, but if your attic is insulated to R-30 or better, there is very little heat flow to reduce. However, if
the HVAC duct work is in the attic, a radiant barrier keeps it cooler during the summer. In climates where summer heat gain from
the attic is minimal, the advantages of a radiant barrier diminish. A simple savings calculator tool is available here: Oak Ridge
National Laboratory's Radiant Barrier Calculator.

Four generic types of radiant barrier are most common:

¢ Foil products: these products are available perforated (vapor permeable) and unperforated (vapor retarder). These products are
available as single-sided or double-sided foils with another material as backing, such as craft paper, mylar, or polypropylene.
Some products are further strengthened by fiber webbing sandwiched between the foil and the backing. The strength of the
backing material is important since unreinforced foil tears very easily. In an attic ceiling or roof deck application (locations 1 and
2 in Figure 1) there is no significant performance difference found between single-sided foil and double-sided foil. The first layer
of foil will reduce radiant heat gain by at least 90%, making the reduction provided by the second layer of foil insignificant.

¢ Foil-faced roof sheathing materials (decking): these product come from the manufacturer with a foil facing adhered to one side
of the sheathing. The main difference between these products is if and how the laminated foil surface is perforated. Some
products laminate a non-perforated radiant barrier, some products laminate perforated radiant barrier, and some products
perforate the product after the foil is laminated to the decking, penetrating the foil, glue, and substrate. The perforations are
intended to allow the decking to “breath” allowing the passage of moisture. The efficacy of the decking’s ability to pass moisture
is more important in humid climates.
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o Radiant barrier "chips": unlike sheet-type radiant barriers, these "chips" are blown onto the floor of the attic — typically to a
depth of 3 or more inches and act as a multi-layer product with many "trapped" air pockets. These air pockets cause this
product to function somewhat like traditional fibrous insulation products. Even though this product may collect dust on its
uppermost layer, the remaining layers and air spaces work to significantly reduce heat transfer through the ceiling assembly.

* Foil-faced insulation: These products are best deployed as wall insulation. Foil-faced insulation products should not be installed
at the roof deck unless the attic is sealed construction. If the attic space is vented, the thermal insulation will be separated from
the attics’ air barrier, typically located at the interior ceiling drywall. Due to this, foil-faced insulations installed at the roof plane
of a vented attic will not derive any advantage from their R-value. They will still preform as a radiant barrier; however they are
more costly than single- and double-sided foil products. The insulating material may be

o polyisocyanurate

o polyethylene "air-bubble" packing

o multilayered foil systems.

How to install a Roof Truss-Mounted Single- or Double-Sided Foil Radiant Barrier in an Existing House (retrofit):
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Figure 2. Radiant barrier sheeting can be stapled to the underside of the rafters or along the inside edge of the rafters. Referenee pnnl.g

In attics, single-sided radiant barrier material should be installed with the foil side facing down.

The radiant barrier acts as a barrier against radiated, not convected, heat so there is no need to cut off air flow in the attic. In fact,
to facilitate attic ventilation under a radiant barrier attached to the rafters, a gap should be left at the soffit and at the ridge. Small
tears and holes will not significantly lessen the performance of the radiant barrier, so don't worry if you must cut and patch around
obstructions such as vent stacks and truss supports.

To install a foil radiant barrier in an existing attic, staple the foil material to the underside of the top chord of the roof trusses or to
the underside of the roof decking (Figure 1). The air space above the radiant barrier is not critical to the system’s performance, so
attaching directly to the underside of the decking is acceptable. An air space can be provided by allowing the radiant barrier to
sag, as illustrated in the circled “Alternative Method” shown in Figure 1 above; this will allow the roof decking and shingles to be
slightly cooler during the day.

How to Install a Radiant Barrier in an Existing Home

This work should be done with two people, for ease as well as safety.

1. Measure the length of the attic roof from peak to soffit.

2. Return to a stable surface to measure and cut the radiant barrier material to size. The material usually comes in rolls of 50 to
several hundred feet. It's easiest to cut and reroll all the lengths you'll need before returning to the attic.

3. Take pre-cut radiant barrier material back to the attic.

4. Starting at one end of the attic, place the plywood or 1x12 as a stable surface across two of the attic truss members. Try to
minimize compression of existing insulation. Provide one work platform at the peak and one at the soffit end so that both
installers can work together. Safety reminder: Be extremely careful at the sides of your support surface. If you step on an
edge, the surface can tilt and drop you through the ceiling drywall below.

5. Unroll one length of the radiant barrier material from soffit to peak.
6. Leaving one or two inches of free space at the roof peak to allow attic ridge-vent ventilation, staple one corner of the material to
the underside of the top chord of the first roof truss.
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7. Continue stapling the edge of the radiant barrier material down the truss at 6- to 12-inch intervals, stopping 2 to 3 inches above
the ceiling insulation to facilitate attic ventilation via the soffit vents.

8. Next, staple the other edge of the material to the underside of the adjacent roof truss.

9. Continue the process at adjoining trusses until the underside of the roof is no longer visible except for a one- or two-inch strip at
the roof peak.

As an alternative, you may staple the radiant barrier material to the underside of the roof decking, adjacent to the top chord of the
truss. The air space above the radiant barrier is not critical to the system’s performance, so attaching directly to the underside of
the decking is acceptable. If an air space is provided above the radiant barrier, as illustrated, the roof decking and shingles will be
slightly cooler during the day.
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Figure 3. This:fipisheghretuofit installation of radiant barrier in attic shows the air spaces at the soffit and ridge to promote attic
ventilation. Reference pnnl.gov/sites/all/themes/pnnl_btp/images/REF_icon.png

It is not very easy to work in any attic, even one with a steep pitch. Always keep in mind that a misstep could be disastrous, since
most attic "floors" are not floors at all, but rather 2x4s holding ceiling drywall topped by conventional insulation. You should
consider safety first (see installation safety tips listed below).

Take care to avoid compressing existing insulation in the attic.
How to install an Attic Radiant Barrier in New Construction:
There are four widely accepted methods of installing attic radiant barrier systems in new construction:

Method 1 — Install foil-faced radiant sheathing. Perhaps the easiest way to install a radiant barrier in a new house is to use one of
the foil-faced roof sheathing materials on the market (Figure 5-“Method 3" and Figure 4).

¢ The main difference between these products is if and how the laminated foil surface is perforated. Some products laminate a
non-perforated radiant barrier, some products laminate perforated radiant barrier, and some products perforate the product
after the foil is laminated to the decking, penetrating the foil, glue and substrate. The perforations are intended to allow the
decking to “breath,” allowing the passage of moisture. The efficacy of the decking’s’ ability to pass moisture is more important in
humid climates as the potential for moisture damage is more severe.

e The price increase for products should be minimal compared to nonradiant sheathing, and the installation does not differ from
regular decking, except for a little additional care in the handling of the product.
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Figure 4. Roof decking has adhered radiant barrier that is perforated, in addition to the nail holes (image courtesy of Florida
Solar Energy Center).

Method 2 - Attach the radiant barrier to the roof decking before it is installed on the trusses (Figure 5 - “Method 3).

¢ The decking must be handled carefully to avoid damaging the radiant barrier, often involving flipping the decking over on the
roof.

Method 3 - Attach the radiant barrier to the roof deck or truss chords after the roof decking is installed, but prior to the installation
of the ceiling drywall (Figure 5, “Method 1 or 2"). The radiant barrier could be a sheet product or a low-emittance paint, also
known as an interior radiation control coating that is roller or sprayer applied.

Method 4 - Drape foil across the trusses prior to installing the decking on the roof (Figure 5-“Method 27).

¢ Although quick, this approach is fraught with potential disasters; a small breeze at an inappropriate time can wreak havoc with
the job. It also effectively hides the trusses as seen from above, possibly interfering with decking nailing.
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Figure 5. Three locations and methods for installing a roof deck radiant barrier in new construction. Refergnee pnnl.gov/sites/all/themes/p
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Ensuring Success

When selecting a radiant barrier, look for a few common-sense characteristics:

Suitable material for application.
Emissivity (the lower the better)

Fire rating (Uniform Building Code (UBC) Class I, or National Fire Protection Association (NFPA) Class A, as required by
building codes)

Ease of handling
Strength of reinforcement
Width appropriate for installation

Low cost.

Shingle warranties should not be subject to cancellation by the manufacturer on the basis of radiant barrier installation. However,
it may be wise to review the warranty to be sure that work of this nature will not void it. You may want to inquire directly of the
manufacturer. Any changes in warranty should be substantiated in writing.

Safety tips for installing an attic radiant barrier system:

If you use a ladder for access to the attic, make sure it is stable and tall enough for easy entry and exit.

Work in the attic only when temperatures are reasonable. Attic daytime temperatures can rise far above 100°F during much of
the year in the Sunbelt. Install your radiant barrier system early in the morning or wait until cool weather sets in.

Work with a partner. Not only does it make the job go faster, it also means that you'll have aid should a problem occur.

Watch where you walk and use a movable support surface. Step only on the attic trusses or rafters and your working surface.
Never step on the attic insulation or the ceiling drywall below it.

Step and stand only on the center of your movable working surface. Don't step on the edge; it can cause the surface to tip.

Watch your head. In most attics, roofing nails penetrate through the underside of the roof. If you bump your head, it can cause
a serious cut or puncture. If your skin is punctured by a nail, an up-to-date tetanus vaccination is a must. Avoid potential
problems by wearing a hard hat.

Be especially careful around electrical wiring, particularly around junction boxes and older wiring. Never staple through or over
electrical wiring.

Make sure that the attic space is well ventilated and well lighted. Bring in fans and extra work lights if necessary.
If your attic has blown-in insulation, direct fans upward, away from the insulation material.

Avoid exposure to mineral fiber insulation. Wear goggles, long pants, a long-sleeved shirt, and a particle mask or kerchief over
your nose and mouth. Wear gloves if you are sensitive to fiberglass.

Wear a tool belt or utility apron to carry staples, staple gun, scissors, measuring tape, etc.

Take frequent breaks and pace yourself. It's better to get the job done over a longer period than to risk an accident due to
fatigue or to end up with a poor-quality installation.
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Climate

A simple savings calculator tool is available here: Oak Ridge National Laboratory's Radiant Barrier Calculator.
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Training

Right and Wrong Images

None Available
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CAD

None Available
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Compliance

The Compliance tab contains both program and code information. Exact code language is
copyrighted and may require purchase from the publisher. While we continually update our
database, links may have changed since posting. Please contact our webmaster if you find broken
links.

ENERGY STAR Certified Homes Version 3 Notes

ENERGY STAR Qualified Homes, Version 3 (Rev. 07) National Program Requirements, Exhibit 1 : ENERGY STAR Reference
Design: (2009 IECC Zones 1,2,3) If more than 10 linear feet of ductwork is located in an unconditioned attic, a radiant barrier or
ENERGY STAR-qualified roof product shall be installed (EPA).

Florida Building Code, 5th Edition 2014, Energy Conservation

Comply with the installation criteria for the radiant barrier option as described in Section R405.7.1.
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More Info.

Access to some references may require purchase from the publisher. While we continually update
our database, links may have changed since posting. Please contact our webmaster if you find
broken links.

Case Studies

None Available
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