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In North Dakota, 50 percent of energy used
in homes is for heating and air conditioning.
Properly insulating your home not only saves money,
but also makes the home more comfortable.
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Where to Focus First

Air leaks are areas in the home where
air can pass directly from one room to
another or to or from the outside with
little resistance. A gap around a door
is an example, but homes have many
more places that allow heat to escape.
Depending on the construction of
the home, homeowners generally
should concentrate on the air leaks or
infiltration first, and then insulate areas
that are below recommended levels.
Although all building materials have
some insulation value, the term
“insulation” usually refers to materials
with a relatively high resistance to heat
flow that are designed specifically for
that purpose. R-value is a term that
describes the ability of a material
to resist heat flow. The higher the
R-value, the better the insulation.
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Determining what areas in the home
are in greatest need of additional
insulation or energy efficiency
upgrades will take a little investigation.
Using the recommendations from
Table 1, check to see how much
insulation you should have in each
area of your home and determine
where additional insulation would

be most beneficial. For example:
Well insulated walls and 16 inches of
insulation in the attic, but no insulation
on your foundation, concentrate on
the foundation. Another method for
determining if your house is inefficient
is to compare energy use; refer to
Appendix A (page 10).

Table 1. Recommended insulation values based on the
2014 North Dakota State Building Code.
Where basement and crawl space insulation requirements have two different values
(example, 10/13): The first R-value applies to continuous insulation, the second to framing
cavity insulation, such as between 2- by 4-inch studs. Crawl space wall R-value shall apply
only to unventilated crawl spaces; R-5 shall be added to the required slab edge R-values
for heated slabs; and floors exposed to outside air must meet ceiling requirements.

Foundation Types

Ceiling

Wood-framed
wall

Floor over
unheated
space

Basement
wall

Slab
perimeter

Crawl
space wall

R-49

R-19

R-30

R-10/13

R-10, 4ft

R-10/13

How Many Inches
of Insulation
Do You Need?
The installed insulation R-value
depends on a variety of factors,
including the material used,
the density and the evenness
of the insulation. For example,
to achieve the recommended
R-value of R-49 in an attic, you
need about 16 to 20 inches of
loose-ﬁll cellulose or ﬁberglass
insulation (Figure 1).

Insulation Materials

Forms of Insulation

Cellulose or wood fiber insulation
is made from used newsprint, other
paper feedstock or wood. Chemicals
are added to provide fire resistance.
Fiberglass insulation is made from
glass heated and drawn out to form
long fibers. While it can cause skin
irritation, fiberglass is noncorrosive,
has no objectionable odor and does
not burn. Rock wool or slag wool
is similar to fiberglass in the
manufacturing process and properties.

The form of the insulation refers to
the shape it takes as it is applied.
Fiberglass and rock wool insulation
generally come in batts or blankets.
A batt is a precut section of insulation
generally 4 or 8 feet long, while a
blanket is a much longer roll –
up to 100 feet or more.

Polystyrene insulation comes in
either an expanded or extruded form.
Expanded polystyrene (EPS), or
“bead board,” is less expensive but
has a lower R-value per inch. It also
absorbs more moisture than extruded
polystyrene. Extruded polystyrene
(XPS) is fine-textured and moistureresistant. It comes in a variety of
colors, including blue, green and
pink. Both expanded and extruded
polystyrene degrade through time
with exposure to sunlight, so they
need a protective covering. They are
also flammable and will release toxic
substances while burning, so they
need to be covered with gypsum
board or other fire protection.

Comparing
Insulation Costs

Polyurethane insulation is a cellular
plastic that has a high R-value per inch.
It typically is applied as a foam or rigid
board. A similar type to polyurethane is
polyisocyanurate. Both are flammable
and release toxic substances while
burning.

R-value is the ability of a material to
prevent heat transfer. Thicker materials
do not always have higher R-values.
The R-value of a 6-inch rigid piece of
polystyrene has an R-value of 30, while
a 6-inch fiberglass blanket will have an
R-value of about 21. Does that make the
polystyrene a better buy? Not necessarily. The fiberglass may be less expensive or easier to install, or have better
properties for the particular application.
To determine a cost per R-value, simply
divide the cost of the insulation by
the R-value. Then figure in the cost of
installation and other associated costs.

Spray polyurethane foam insulation
comes in two basic types, based on how
densely it is applied. When applied in
densities of .5 pound per cubic foot,
it is considered open-cell foam, and
it is vapor-permeable, has a lower
R-value and is less expensive than
denser applications. If applied at
2 pounds per cubic foot and more
than 2 inches deep, it is considered a
vapor retarder. Two-pound foam also
is known as closed-cell foam, and it has
an R-value close to R-6 per inch. It also
is more costly than open-cell foam.

Figure 1. Measuring attic insulation
thickness.

Batts and blankets may be faced or
unfaced. Faced batts have a paper or
foil backing that should be installed
toward the heated living space.
The backing, a vapor retarder, limits
moisture from entering the insulation
and reducing its effectiveness.
The vapor retarders often are referred
to mistakenly as vapor barriers. While
they do reduce the amount of vapor
that passes through the material, they
are not a complete barrier. Unfaced
batts may be used with a vapor retarder
or to increase insulation levels where
the retarder already exists. Common
thicknesses range from 1 to 9 inches
and widths of 16 or 24 inches to
match stud spacing.
Loose-fill insulation comes in bags
and can be blown in with a machine
or poured. Common loose-fill materials
include cellulose, rock wool, vermiculite, polystyrene beads and fiberglass.
While most commonly used in ceilings,
loose-fill insulation applications include
filling cores in concrete blocks and
insulating stud wall cavities.
Rigid-board insulation may be
made from cellulose fiber, fiberglass,
polystyrene or polyurethanes.
A common size for rigid-board insulation is 4 feet by 8 feet, with thicknesses
ranging from ¼ inch up to 4 inches.
Rigid boards may be used on the
inside or outside of walls and, in some
cases, on exterior below-grade walls.
Most building codes require that
polystyrene and polyurethane boards
be covered with a 15-minute, fire-rated
thermal covering if used on the inside
of a house. This type of covering will
provide a thermal barrier that will
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keep the temperature rise of the
insulation below 250 F for at least
15 minutes in case of a fire.
Some covering materials with the
15-minute rating are at least ½-inch
exterior-grade plywood treated with
fire retardant, ½-inch-thick cement
plaster and fired-rated drywall or
gypsum board. They commonly are
used in remodeling construction,
especially for basement walls.
Sprayed-in-place insulation is applied
during construction to a stud wall
cavity. Spray-on insulation contains
an adhesive that sticks to the surface
being insulated. The most common
materials are cellulose, polyurethane
and fiberglass. Polyurethane insulation
has the ability to expand when applied,
which makes it capable of getting into
cracks and voids other insulations
would miss, which significantly
reduces air infiltration. Polyurethane
commonly is used to insulate the
rim joist in homes.

Doing it Yourself
or Choosing an
Insulation Contractor
After you determine if you
need more insulation, the
next decision to make is
if you are going to hire a
contractor to perform the
installation or do it yourself.
The overriding concern is that while
some insulating jobs are done easily,
others require special skills or equipment. Insulating an easily accessed
attic with blankets of fiberglass or your
exterior foundation may be relatively
simple. Insulating the wall cavity in
living spaces may be quite involved.
If you decide to have the work done
commercially, carefully choose a
qualified, licensed and reputable
contractor for the job. Consult the local
chapter of the National Association of
Home Builders, your local utility or
4
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a trusted real estate agent. Put together
a list of three to four contractors for
comparison. Start by asking each
contractor for references. Reputable
installers gladly will provide references.
Other places to research an installer
are the Chamber of Commerce, Better
Business Bureau and state regulatory
agency. Once you’ve checked their
references, ask the contractors for a
detailed estimate. Never assume that
specific tasks are going to be performed
unless those tasks are stated in writing.
Be sure to compare estimates equally;
one estimate may require the homeowner to perform cleanup while another
may not. Choose the contractor who
best fits your needs and budget.

Applying Insulation
In northern climates, installing a vapor
retarder on the warm side of the insulation is important to prevent moisture
from migrating into the insulation
and reducing its effectiveness.

Attic
Begin in the attic by attempting to
locate air infiltration areas. Sealing
leaks should be accomplished before
insulation is installed or added.
Look for gaps around plumbing or
heating penetrations. Also take note
of interior walls that extend into the
attic. If the tops of these walls are not
sealed, warm air can enter the walls
and escape from the living space.
The walls act like funnels for heat loss.
Recessed lighting also presents a
problem for insulating. The lights
extend into the attic, creating possible
areas for air infiltration, as well as
reduced insulation surrounding the
lights. Modern recessed lights are sealed
to prevent air infiltration. Insulated
boxes can be constructed to surround
recessed lights. Do not forget to
insulate the access area into the attic.
Run weather-stripping around
access doors and cover the door with
insulation. Commercial tents can be

purchased that fit over attic access
doors or one can be made easily
with rigid insulation.
Once the air leaks are sealed, begin the
work of insulating. Batt and loose-fill
insulation are the most common
materials used to insulate attics,
depending on the construction.
Some attics have a floor over the top
of the ceiling joists, but most are open
with exposed joists. If flooring is in
place, loose-fill insulation can be blown
under the floorboards. However,
removing the flooring can make
insulating easier and allow the homeowner to use all types of insulation.
While putting loose-fill insulation
over the floor might be the easiest
installation method, it prevents
storing anything in the attic, so most
homeowners would object to this.
An option is to place rigid-board
insulation on top of the attic floor and
cover it with plywood. If attic storage
cannot be given up, concentrate the
storage next to the attic door to
minimize the insulation losses.
If the attic does not have any insulation,
buy insulation batts or blankets wide
enough to fit between the ceiling joists.
If you already have insulation up to
the top of the joists, you can place
additional material at right angles to
the joists to minimize heat loss due to
seams. Be sure to buy the insulation
without paper or foil backing.
If adding batts or blankets, decide
what thickness should be used.
This depends on a number of things:
the cost of the project, the free space
in the attic and the current R-value.
The Department of Energy recommends
houses in North Dakota have an attic
insulated with an R-value of 49.
This is the least amount of insulation
you should strive to have in place.
The quantity of insulation required
is calculated by dividing the R-value
needed by the insulation R-value.
Using the recommended R-values
per inch for fiberglass insulation

in Table 2, an R- value of 49 would
require at least 16 inches of insulation.
To determine the amount or square
feet to buy, multiply the length of the
attic by its width. If the attic consists
of several oddly shaped areas, figure
each area separately and add the totals.
To reduce the potential for moisture
problems in the attic, provide 1 square
foot of air vent for each 300 square feet
of attic floor. Place one-fourth at each
eave and half at or near the peak.
If working in an attic without a floor,
use temporary flooring to avoid stepping between joists and possibly falling
through the ceiling. A few planks or a
piece of ¾-inch plywood works well.
Be sure to leave clearance between the
insulation and the roof near the edge of
the attic floor (Figure 2). This clearance
is necessary so air from the soffit vents
can enter the attic and enable moist
attic air to leave. This will prevent
moisture problems in the attic.
If you use loose-fill insulation, you
will need to prevent the material
from falling down into the soffit and
covering the vents. You can do this
by using a baffle made of plastic or
rigid insulation. Baffles also can be
purchased at a building supply store.

Table 2. Typical R-value for common building materials.
Most values are from the 2013 American Society of Heating,“Refrigerating and
Air-Conditioning Engineers (ASHRAE) Handbook – Fundamentals” and will vary
depending on construction.

R-value
Material

Per Inch

Batt and blanket
Fiberglass or wool

3.00 to 3.80

Polyurethane
Open-cell
Closed-cell

3.5
6.0

Polyisocyanurate

6.0

Cellulose

3.20 to 3.70

Hay or straw, 20-inch

~1.5

Extruded polystyrene boards (XPS)

5.00

Expanded polystyrene boards (EPS)

~4.0
(bead board)

Solid concrete

0.7

Plywood (½-inch)

0.8

Softwoods, fir and pine

1.0

Hardwoods, maple and oak

30+

~. 0.1

Oriented strand board (½-inch)

0.8*
(windows, insulating glass)

¼-inch air space
Double pane
Triple pane

1.69
2.56

Doors, exterior (includes air space)
Wood, solid core, 1¾-inch
Metal, urethane core, 1¾-inch

3
10

*Glass coatings and gas-filled sealed windows have a slightly higher R-value.

In many homes, getting adequate
insulation depths at the attic edge and
still maintaining a minimum 2-inch
clearance below the roof is difficult.
In this case, you can cut rigid insulation
into pieces to fit snugly between the
rafters. Lay these pieces on top of
the insulation at the edge of the attic.
The rigid insulation has a higher
R-value per inch than other materials,
and a piece of it placed here will
insulate well and still give enough
clearance for ventilation.
Adding insulation to a cathedral
ceiling generally requires a contractor.
The contractor will add insulation over
the roof, then reroof or add insulation
to the inside ceiling and refinish it
(Figure 3, Page 6).

For thickness listed

Clearance
baffle

2’’ Clearance

Air
flow

Figure 2.
A well-insulated attic also
must be a well-ventilated attic.
If you insulate with loose ﬁll,
place a baffle as shown to
prevent insulation material from
falling into the soffit vents.

Siding
(NDSU)

Sheathing
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Walls
Insulating walls is best accomplished
during renovations. If siding is to be
replaced, rigid-board insulation can
be applied to increase the R-value.
Interior walls can be insulated after
removal of wall coverings. Insulate
the wall cavities by using the same
methods used to insulate an attic.
If adding insulation without major
renovations, loose-fill and foam
insulation are the common forms.
For both, a hole must be drilled into
each wall cavity to add insulation.
While the hole may be drilled from
the inside, it most often is drilled
from the outside. The holes can be
hidden by removing a piece of siding,
drilling the holes and then replacing
the siding, which leaves no visible
evidence of the work.
Applying loose-fill insulation requires
drilling a hole at the top or bottom
of the cavity and blowing insulation
into the space. Problems exist with
loose-fill insulation not completely
filling the space due to obstructions,
such as wiring and plumbing.
Foamed-in-place insulation requires
a series of holes drilled into the wall,
with spacing and sequence depending
on the construction.

While foam insulation costs
are higher than for loose-ﬁll
insulation, foam insulation
will not settle. Due to the
difficulty of insulating
behind existing walls,
this is generally best left
to the professionals.

Knee Walls
Knee walls are found in houses with
partially finished attics. The knee wall
is the short wall that reaches from the
sloped ceiling to the floor, Figure 4.
Not only are air leaks common in these
areas, but they frequently are not insulated properly. The knee walls generally
have exposed studs behind them and
can be insulated with batts or blankets.

6
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Insulating outside a cathedral ceiling

Insulating inside a cathedral ceiling

Figure 3. Insulating cathedral ceilings. Both the exterior and interior of a
cathedral ceiling can be insulated. Exterior insulation is applied to the top of
the roof and a new roof is installed over the insulation. To insulate the interior,
furring strips are installed on the ceiling and the insulation is placed between
the strips.
(NDSU)

Figure 4. Insulating attic knee walls.
Seal all air leaks ﬁrst.
Then insulate the back side of the knee wall and
attic ﬂoor behind the knee wall (A) or insulate the
sloped area above the ceiling behind the knee wall (B).

To insulate the knee wall portion of the
wall and ensure the insulation does not
move, you should attach the insulation
to the studs or enclose both the living
space side and the attic side of the
knee wall.
Make sure the vapor retarder-backed
insulation is next to the living space.
If the studs are covered on the backside,
you can insulate the knee wall by
drilling a hole in the covering near
the top of the wall and filling the
cavity with blown insulation.

The sloped area above the ceiling
is more difficult to insulate.
The problem develops when trying
to add insulation and allow the
roof deck to be ventilated properly.
This often requires the removal of the
roof deck or drywall on the inside
of the attic. Insulate the floor behind
the knee wall and the attic above it the
same way you would a regular attic.

Crawl Spaces
Use a 6-mil polyethylene vapor barrier
on top of any bare soil to prevent moisture from getting into the crawl space.
Extend the barrier at least 6 inches up
exterior walls and seal it to the wall.
If the crawl space contains air ducts
or water pipes, assure any wall vents
are closed and then insulate the exterior
wall to at least an R-10 with rigid foam
insulation. The crawl space must
remain above 32 degrees to prevent
pipes from freezing. Frequently, these
crawl spaces are being treated as
minibasements to minimize moisture
problems. Fiberglass batt insulation
is not recommended in crawl spaces
due to the installation difficulty.

the wall with a 15-minute fire-rated
thermal covering. Rigid insulation
is used to insulate the outside of a
basement wall both above and below
the ground level.
Remove the soil from the outside
foundation wall to a depth of at least

4 feet, apply waterproofing, if not
already present, and glue the rigid
insulation to the foundation with
construction adhesive. Make sure
to cover any exposed above-ground
insulation to prevent degradation by
the sun and other elements, Figure 6.

Basement
Either the inside (Figure 5) or outside
of a heated basement can be insulated.
If finishing the basement, insulating
the interior wall surfaces is the
easiest but riskier method due
to potential moisture problems.
If the basement already is finished,
or if you don’t plan to finish it,
insulate the exterior wall surface.
A basement insulated on the outside
of the walls has more heat storage
than those insulated on the inside.
The concrete stays warmer and will
release heat to the house if the home
heating system temporarily fails.
Insulating the outside of the walls
also keeps the footing warm, limiting
the potential for soil movement due
to freezing.
Batt and blanket insulation is
becoming less common in basement
insulation due to moisture problems.
Moisture can enter the insulation from
either side, reducing its R-value and
creating the potential for mold growth.
Rigid foam insulation is becoming the
insulation of choice for basements.
Extruded polystyrene rigid insulation
is the most common basement wall
insulation due to its higher R-value and
better moisture resistance. Simply glue
rigid insulation to the wall and finish

Figure 5. Recommended method for insulating the interior of a basement wall.

Bricks
Stud wall
Caulking
Protective
covering

Foundation

Extruded
polystyrene
insulation

Drip cap

Protective
covering

Figure
Figure6.
6.
Applying insulation
to antoexterior
Applying
insulation
an foundation wall.
exterior foundation wall.

Extruded
polystyrene
insulation

Insulation
Insulation
should exten
extend
at should
least four feet
benea
at
least
ground level.
4 feet beneath
ground level

(NDSU)
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An often overlooked area for air
infiltration and poor insulation is the
rim joist. This is the area where the
wall framing meets the foundation.
Cut rigid insulation to fit these areas
and caulk the seams to ensure the least
amount of air infiltration possible
(Figure 7).

Cover the insulation with a 15-minute
fire barrier. Expanding spray foam
works well in rim joists as long as it
is applied to an appropriate thickness.
Make sure to check local and state
building codes to determine what
is required in your area.

Applying
Insulation
Here are some general
insulation installation tips:
✔ Use a utility knife or large
shears to cut batts or
blankets to fit snugly
between joists and sills.
✔ Use insulated boxes around
recessed light fixtures. Check
local building codes for other
restrictions and regulations.
✔ When using batts and
blankets, place long runs first.
Use the remaining pieces to
fill in the smaller areas.
✔ Adhesives, vapor retarders
and some insulation are
flammable. Be sure to
keep open flames away.
✔ Repair any roof leaks or
damage before insulating.
✔ Make sure the attic has
adequate ventilation to
prevent the buildup of
moisture. Often moisture
freezes during the winter,
then drips into the living
space at the first thaw.

Figure 7. Insulating the rim joist and sealing air leaks with rigid
insulation or expanding spray foam. Insulation needs to be covered
with a 15-minute ﬁre barrier.
Photo courtesy of the Family Handyman Magazine.

✔ Attach a piece of rigid or
batt insulation to attic access
doors and make sure the
door is weather-stripped.
✔ Wear a dust mask, longsleeved shirt and gloves
when handling insulation.
Fibers and chemicals can
be transferred to clothing, so
wash the clothing separately.

8
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Appendix A
Calculate Home Energy Heating Efficiency
The heating energy index shows how efficiently energy is used in a home. The index allows a comparison as improvements
are made or between houses. It takes into account the average winter conditions, types of heating fuels and house construction.
Consisting of two steps, the first involves calculating the overall index for the heated spaces. Knowing this value, you can make
a decision to determine where the largest heat transfer occurs by calculating heating coefficients.
Heating Energy Index Calculations
STEP 1. Determine heating energy use.
The first step calculates the amount of energy the house requires in an average heating season.
Enter the fuel type and quantity of fuel used from October to April for each energy type.
Table 1. Energy usage.
Type of Energy _______________
Month
October _______________
November _______________
December _______________
January _______________
February _______________
March _______________
April _______________
Total

Type of Energy
Month
October
November
December
January
February
March
April

_______________
_______________
_______________
_______________
_______________
_______________
_______________

Total

_______________

_______________

_______________

STEP 2. Convert fuel use to BTUs.
To determine the amount of energy required to heat the home, enter the amounts from Table 1 above into the appropriate
blank below, then multiply it by the number given. This converts energy use to British thermal units (BTU).
Electricity __________ kilowatt-hours (kwh)

X

3,413 = ____________ BTU

Natural gas __________ hundreds of cubic feet (CCF) X

100,000 = ____________ BTU

Natural gas __________ dekatherms

X 1,000,000 = ____________ BTU

Fuel oil __________ gallons

X

140,000 = ____________ BTU

LP gas __________ gallons

X

95,000 = ____________ BTU

STEP 3. Find the degree days.
Using the table, get the best estimate for the heating degree days (HDD) for your area. A HDD is calculated
by subtracting the daily average temperature from 65 F. So if the average outside air temperature is 45 F on a
particular day the HDD would be 20 (65 F minus 45 F). The HDD for the entire year is the sum of the daily HDDs.
STEP 4. Find the area (square feet) of heated space.
To determine the area of heated space, multiply the length of the house by the width. If the house has unheated space,
subtract this from the total. Do not include unheated basements. Square feet (FT2) ____________
STEP 5. Calculate the Heating Energy index.
Use this number to compare the house with other houses. Also use this number to see how
efficiently the house uses energy by comparing before and after upgrades are completed.
A. Begin by dividing the total BTU by the degree days.
This will give the BTU used for each degree day.
BTU
———————— = ____________ BTU/HDD
DEGREE DAYS
B. Next, divide the result of BTU/HDD in step A by the area of your house (STEP 4).
This will give you the heating energy index.
BTU/HDD
———————— = ____________ heating energy index
FT2
C. Now compare this heating energy index to the following ratings:
Excellent – 3, Good – 6, Fair – 10, and Poor – 13.
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Heating Degree Days North Dakota
Climate Normals (1981-2010)
www.instesre.org/ClimateMeans/ClimateMeans.htm

City

Heating
Degree
Days

City

Heating
Degree
Days

BEACH
BEULAH
BISMARCK

8,217
8,572
8,605

LINTON
LISBON
MANDAN

8,610
8,568
8,670

BOTTINEAU
BOWBELLS
BOWMAN

9,922
9,717
8,519

MAYVILLE
MEDORA
MINNEWAUKAN

9,361
8,272
9,784

9,360
8,974
10,007

MINOT EXP STN
MINOT INTL AP
MOHALL

9,324
8,800
9,749

CENTER 4SE
COOPERSTOWN
CROSBY

8,325
9,618
9,136

MOTT
NAPOLEON
NEW ENGLAND

8,569
8,991
8,284

DEVILS LAKE
DICKINSON
EDGELEY

9,239
8,740
8,772

NEW SALEM
OAKES
PARK RIVER

9,019
9,008
8,887

ELLENDALE
ENDERLIN
FARGO

8,584
8,560
8,800

PEMBINA
PETERSBURG
POWERS LAKE

10,168
9,913
9,923

FESSENDEN
FORMAN
GARRISON

8,918
8,735
9,200

ROLETTE
ROLLA
RUGBY

10,141
10,504
9,757

GRAFTON
GRAND FORKS
HANKINSON

8,976
9,370
8,668

STANLEY
STREETER
TIOGA

9,791
9,065
8,951

HARVEY
HETTINGER
HILLSBORO

9,437
8,525
9,036

TOWNER
VALLEY CITY
WAHPETON

9,712
9,279
8,408

JAMESTOWN
KENMARE
LAMOURE

9,059
9,408
8,591

WASHBURN
WATFORD CITY
WILLISTON EXP FARM

8,706
8,937
8,197

LANGDON
LARIMORE
LIDGERWOOD

10,522
9,579
8,525

CARRINGTON
CASSELTON
CAVALIER

WILLISTON SLOULIN FLD
WILLOW CITY
WISHEK

8,996
10,184
9,046

Climatography of the U.S. No. 81 – Supplement 3 Maps of Annual 1961-1990 Normal Temperature, Precipitation and Degree Days
(James Owenby, Richard Heim Jr., Michael Burgin, Devoyd Ezell)
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Example Calculation
This example is included to enable you to understand how to calculate your home‘s heating energy index.
The example home uses natural gas as a fuel for a central heating system, clothes dryer and water heater.
The basement contains an electrically heated room. The electricity used by the electrical appliances
and lights also are included in this analysis because the heat they produce helps to heat the house.
STEP 1. Because the example home uses two types of fuel for heating. Step 1A would be done like this:

Natural Gas
Type of Energy ______________

Electricity
Type of Energy ______________

Month

Month

154
October ______________

303
October ______________

289
November ______________

376
November ______________

439
December ______________

354
December ______________

257
January ______________

412
January ______________

278
February ______________

461
February ______________

185
March ______________

363
March ______________

104
April ______________

325
April ______________

1,706
Total ______________

2,594
Total ______________

STEP 2. In converting the example home’s heating use to BTUs (British Thermal Units), we get:
Electricity

2,594
__________

KWH

X

3,413 =

8,853,322
_______________

Natural Gas

1,706
__________

CCF

X

100,000 =

170,600,000
_______________

Total =

179,453,322
_______________

STEP 3. If the example home is in Minot, its degree days will be approximately:
9,000
Heating Degree Days (D.D.) __________

STEP 4. Find the square footage of the heated parts of the home. In our example, we must remember
to add the square feet of the electrically heated room in the basement.
1,600
Square Feet (FT2) __________

STEP 5. Find the Energy Index for the example home. The calculations would be done like this:
A.

179,453,322
—————— = 19,939 BTU/D.D.
9,000 D.D.

B.

19,939
————— = 12.5 Heating Energy Index
1,600 FT2

The heating energy index of 12.5 is a poor rating. Therefore, the house likely would be
more energy efficient if insulation is added and air infiltration is reduced.

www.ag.ndsu.edu
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More information is available at www.ndsu.edu/energy.
Additional Resources
ASHRAE 2013.
ASHRAE Handbook – Fundamentals.
American Society of Heating Refrigeration and
Air-Conditioning Engineers Inc., Atlanta, Ga.
ICC 2009.
International Energy Conservation Code.
International Code Council Inc., Falls Church, Va.
USDOE 2005.
Your Home: Knee Wall Insulation and Air Sealing.
U.S. Department of Energy, Energy Efficiency and Renewable Energy.
Available at www.eere.energy.gov.
Accessed April 10, 2008.

Published with support from the Office of Renewable Energy and Energy Efficiency
North Dakota Department of Commerce

Disclaimer
The report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty, express or implied, or assume any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof.

Carl Pedersen, former NDSU Extension Service energy educator, contributed to this publication.

For more information on this and other topics, see www.ag.ndsu.edu
NDSU encourages you to use and share this content, but please do so under the conditions of our Creative Commons license.
You may copy, distribute, transmit and adapt this work as long as you give full attribution, don’t use the work for commercial purposes
and share your resulting work similarly. For more information, visit www.ag.ndsu.edu/agcomm/creative-commons.
North Dakota State University does not discriminate on the basis of age, color, disability, gender expression/identity, genetic information, marital status, national origin, public assistance status,
sex, sexual orientation, status as a U.S. veteran, race or religion. Direct inquiries to the Vice President for Equity, Diversity and Global Outreach, 205 Old Main, (701) 231-7708.
County Commissions, NDSU and U.S. Department of Agriculture Cooperating. This publication will be made available in alternative formats for people with disabilities upon request, (701) 231-7881.
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