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Reflective Insulation 101

INSULATION'S ATTRIBUTES MAKE IT A
GOOD CHOICE FOR METAL BUILDINGS

BY LAURIE BANYAY

FOR ITS APOLLO SPACE program,
the National Aeronautics and Space Ad-
ministration, Washington, D.C., used
reflective foil covering to create a radiant
barrier for spacecrafts and spacesuits. The
foil shielded the astronauts from the sun
by day and reflected internal heat back
inside the space shuttle at night. Today,
reflective insulation brings the same ben-
efits to buildings here on Earth.

Designed for installation between, over
or under framing members for walls,
floors and ceilings, reflective insulation
is thermal insulation consisting of one or
more low-emittance surfaces to form one
or more enclosed air spaces. It is designed
to reduce the movement of radiant ener-
gy across enclosed air spaces and reduce
the radiation from warm surfaces. Metal
buildings especially can benefit from its
qualities, such as energy-saving proper-
ties, easy installation, ability to be used
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with new construction or retrofits, and its
dual role as a vapor barrier.

STANDARD VERSUS REFLECTIVE
INSULATIONS

Standard insulation, such as fiber glass,
open-cell foam and cellulose, has an emit-
tance value of about 0.9 and reduces heat
transfer by trapping air. Reflective insulations
also trap air but use layers of aluminum, pa-
per or plastic, which are effective in reducing
radiant-heat transfer by up to 97 percent, ac-
cording to the Reflective Insulation Manufac-
turers Association International, or RIMA-1,
Olathe, Kan. The outer layers sandwich one
inner layer of inert material, which is used
to create an air gap between the two layers
to trap convective heat as it rises. That inner
layer most commonly is plastic, but materi-
als like fiber glass also can be used. Reflec-
tive insulation is lightweight, has low mois-
ture-transfer and absorption rates, does not

contain substances that will offgas, and has
no risk of change in thermal performance
from compaction or moisture absorption.

“Many of the insulations used in the
metal-building industry are based on the
low thermal conductivity of air” says Dr.
David W. Yarbrough of R&D Services Inc.,
Cookeville, Tenn. “Batts do a very good
job of stopping the movement of air in the
space in which they are installed and do
a fair job of stopping radiation. Reflective
systems do a really good job of stopping
radiation, but only a fair job in stopping
air circulation, Different insulation sys-
tems have different ways of reducing heat
flow”

Recently, combinations of insulation
systems have become available. Hybrid
systems combine the benefits of reflective
insulation with other insulations, such
as fiber glass, to create the most efficient
system possible. Yarbrough likens hybrid
insulation to hybrid cars that combine gas-
oline engines with electrical components.
“You try to capitalize on the benefits of the
two,” Yarbrough says. “It's a matter of cost
benefit. People are scrambling to figure
out how much it would cost to increase the
thermal resistance in a building and deter-
mine whether the energy saved is worth
the added cost of the insulation” Perfor-

mance and cost differences are based on
specific evaluations of a proposed system.
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Association of Homebuilders' Model
Green Home Building Guidelines and En-
ergy Star from the Washington-based U.S.
Environmental Protection Agency.

It can contribute toward earning LEED
points within Energy and Atmosphere
criteria because of its heat-transfer quali-
ties, Materials and Resources because of
its ability to be reused, and Indoor Envi-
ronmental Quality because of its contribu-
tion to increasing thermal comfort. It also
helps qualify for the “Renewable energy/
solar heating and cooling—Using passive
Cooling” credit under NAHBs Model
Green Home Building Guidelines.

Reflective insulation helps meet re-
quirements for the Home Energy Rat-
ing, or HERS, Index requirements,
which are part of Energy Star. The HERS
Index, established by the Residential
Energy Services Network, Oceanside,
Calif,, involves an analysis of a homes
construction plans and an on-site
inspection. A home built to the specifi-
cations of the HERS Reference Home,
based on the 2006 International Energy

Reflective insulation attached below the bottom flange of an 8-inch {203-mm) purlin
produces an enclosed reflective air space. If the space between purlins has R-19
insulation that is 6-inches (152-mm) thick, then there is an air space of approximately
2 inches {51 mm) between the insulation and reflective insulation that has been
added. The added reflective insulation increases the thermal resistance between the
purlins and provides a continuous layer of added insulation. The resulting U-value
estimates are shown in the table. Additional thermal benefit would be realized if the
bottom side of the reflective insulation has a low-E surface.

Estimated U-Values for a hybrid metal-building insulation system consisting of R-19
fiber-glass insulation and a continuous layer of reflective insulation

MATERIAL R-VALUE
OF ADDED

SUMMER R-VALUE
INCREASE

WINTER R-VALUE
INCREASE

INSULATION BETWEEN PURLINS BETWEEN PURLINS
0.052 4.05 0.055
1.5 .25 0.050 0.053
2.0 175 0.048 5.06 0.051

R-value units are ft*-h-°F/Btu
U-value units are Btu/ fF-h-°F

The U-value for this assembly before the reflective insulation is added is 0.065.The
heat loss or gain from the conditioned space is reduced as the U-value is reduced.

Premium Unleaded

Simply your best investment in
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performance — and safety!

Leland's premium powder coated fasteners exceed 3,000 hours in salt
spray testing and 50 cycles, Kesternich SO,-- 2.0 L testing —

with no red rust. Our powder coating is leadHree in compliance with
OSHA and ROHS standards.

With Leland’s 100% North American-made fasteners you can be sure
— of both safety and performance. Powder coating over our base
JS500 plating allows Leland to match your painted panel manufacturer's
long life warranty!

HEXAVALENT
CHROMIUM-FREE
PLATING

OSHA and ROHS
compliant

www.lelandindustries.com

1 800 263-3393
Demand North American Quality!
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