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Heat moves through
some materials easily
and through others
with diﬃculty. The
more resistance heat
meets along the way,
the better the insulating value of the
medium it’s passing
through. This resistance is expressed as
an R-value. An inch of
wood has an R-value
of about 1. By comparison, an inch of foam
insulation can have an
R-value of 7. Concrete
is a poor insulator—30
in. of it has the same
R-value as about 1 in.
of ﬁberglass.

Insulation should cover the
tops of the ceiling joists—otherwise, heat from the room below
will be conducted into the attic
in a process called thermal
bridging. Some builders lay
6- or 8-in. batts between joists
and add a second layer across
the ﬁrst. Others add loose ﬁberglass over batts, or use only
loose ﬁberglass or cellulose.
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works as a radiant energy
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BLOCKING WIND, CONTROLLING MOISTURE
Heat loss isn’t the only challenge a house faces in winter. There’s also moisture to contend with.
The indoor environment is warm and humid compared to the outside, and this drives vapor into the
walls where it can condense on cold surfaces. Builders install vapor barriers, usually paper facings
on batts or plastic ﬁlms,
to control the problem.
Special care must be
taken around windows
and other breaks to avoid
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causes rot. To control

LOOSE FIBERGLASS

drafts, house wrap goes on

CELLULOSE

the outside. This material

PAPER-FACED FIBERGLASS BAT T

is waterproof, yet vapor-

UNFACED FIBERGLASS BAT T

permeable so it won’t
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wall cavities.
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BUILDING CODES

Local building codes
used to mandate the
same R-values for all
houses—such as R-13
in walls and R-38 in
attics, even though
high-eﬃciency windows might pay
better returns.
Today, most states
have adopted the
Model Energy Code,
which allows tradeoﬀs
in energy-saving strategies. The Department
of Energy Web site,
energycodes.gov, explains the new system
and oﬀers software for
calculating residential
code compliance.
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CONDENSATION

In many parts of the
country, the “tighthouse” building model
is gaining popularity.
Here, every cavity is
superinsulated and
every gap is plugged.
Ceilings and walls are
swaddled in plastic,
and all perforations—
including furnace
ﬂues—are discouraged. All air is brought
into the house and expelled through a ventilation system equipped
with a heat-recovery
ventilator. Minnesota
and all of Canada require tight-house practices for new homes.

to be well insulated for winter—
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tion where extra insulation

Heat also moves as infra-
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basement walls, 2-in. extruded

A comparison of insulations reveals
broad diﬀerences
in both price and
R-value. Prices also
vary widely by location. Figures here are
based on a 2000-sq.ft. Midwestern home
with a 2000-sq.-ft.
attic, 31⁄2-in. stud
cavities, a ﬂat ceiling and about 1700
sq. ft. of wall area.
Notes: Polyurethane
spray foam ﬁgures
are based on a 2-in.
application. Foam
board prices are for
4 x 8 panels. Material costs are not given
for professionally installed products.

FIBERGLASS
Fiberglass comes in 15- and
23-in.-wide batts and in
several thicknesses, including 3½, 5½, 6 and 8 in.
Various densities are available to meet diﬀerent
R-value requirements. R-11,
R-13 and R-15 are all available in 3½-in. batts. Looseﬁll ﬁberglass has an R-rating
of about 2.5 per inch.

Fiberglass, batt
LOCATION: walls
R-VALUE: R-13
MATERIAL COST: $595
INSTALLED PRICE: $799

Fiberglass, blown
LOCATION: walls
R-VALUE: R-14
INSTALLED PRICE:

$1870

Fiberglass, batt
LOCATION: attic
R-VALUE: R-30
MATERIAL COST: $1220
INSTALLED PRICE:

$2140

Fiberglass, blown
LOCATION: attic
R-VALUE: R-30
MATERIAL COST: $720
INSTALLED PRICE:

$1000

CELLULOSE
Cellulose is made from
recycled paper products with
boric acid added as a ﬁre
retardant and insect repellent. Dry cellulose has an
R-rating of about 3.7 per
inch. It usually costs less
than ﬁberglass and has
greater density, which helps
ﬁll voids. Blown-in wet cellulose seals better, but it needs
48 hours to dry.

Cellulose, blown
LOCATION: attic
R-VALUE: R-30
MATERIAL COST: $700
INSTALLED PRICE:

$1100

Cellulose, blown
LOCATION: walls
R-VALUE: R-14
MATERIAL COST: $425
INSTALLED PRICE:

SPRAY FOAM
Closed-cell polyurethane
foam oﬀers high
R-values—R-7 per inch—but
it’s expensive. It seals all
gaps and doesn’t require a
vapor barrier. Lightweight,
open-cell urethane is
R-3.6 per inch and is also
gap-sealing, but you’ll
need a vapor barrier.

Closed-cell
polyurethane
spray foam
LOCATION: walls
R-VALUE: R-13
INSTALLED PRICE:

$2210

Open-cell
urethane
spray foam

$1190

LOCATION: walls
R-VALUE: R-13
INSTALLED PRICE:

Cellulose, wet

$2380

LOCATION: walls
R-VALUE: R-14
INSTALLED PRICE:

$1275

FOAM BOARD
There are three types of rigid
foam boards. The colored
boards—pink, blue and
green—are extruded polystyrene, while foil-faced boards
are polyisocyanurate. White
beadboard is expanded polystyrene and is used indoors.
Foam boards vary between
R-4 and R-7 per inch.

Expanded
polystyrene
LOCATION: interior
R-VALUE, 1 IN.: R-4
4 X 8 PANEL COST: $9

Extruded
polystyrene
LOCATION: foundations, sheathing
R-VALUE, 1 IN.: R-5
4 X 8 PANEL COST: $11
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all the heat down in the living
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to construct drafty, leaky
houses, but they really
started tightening things
up during the energy
crunch of the 1970s. Then,
as now, fuel costs drove
improvements in insulation and the other parts of
a house’s “envelope,” such
as siding and windows.
Mistakes were made. Ureaformaldehyde foam was
eagerly retroﬁtted into
homes, only to be pulled
out later due to toxic outgassing. Zealous contractors draped rooms in plastic
with little thought about
healthy air and moisture
buildup. Today, practices
have improved. New spray
foams that seal the house
shell are challenging conventional methods, and in
some regions sealed crawlspaces are gaining in popularity. Future advances
promise to cut household
bills in both winter and
summer—and help the environment, too: The average
American home generates
as many fossil-fuel emissions as two cars.
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LOCATION: sheathing
R-VALUE, 1 IN.: R-7
4 X 8 PANEL COST: $15

