
Selecting and
installing a stove

Chimneys and
stovepipes

Operating a stove
properly

The purpose of this guide is to describe the neces-
sary steps to achieve an efficient and safe wood fire.
They start with the basic decision on the type of
equipment to use, followed by instructions on prop-
er installation, maintenance, and operation. The
guide deals only with stoves and does not address
wood burning furnaces, boilers, or open fireplaces.

A few words of caution: If you are considering
becoming a first-time user of a wood stove, you
should examine your own expectations of what a
wood stove will provide. Although the new stoves
on the market are much improved over previous
models, they are not a substitute for a central
heating furnace.

Types of wood stoves
A variety of wood stoves are in use today, but
anyone who wants to heat efficiently and cleanly
with wood will want a model that meets
Environmental Protection Agency (EPA) standards.
Most new stoves sold today must meet these effi-
ciency and emission standards (some small manu-
facturers are not required to meet EPA standards),
which represent considerable progress over the
standards of stoves sold just a little more than a
decade ago. The certified wood stoves of today
have efficiencies ranging from 63 to 78 percent,
compared to 40 to 50 percent for stoves sold in
the 1970s and ‘80s. They also emit less than one-
tenth the amount of smoke.

Three types of residential stoves meet these stan-
dards: catalytic, high tech non-catalytic, and pellet
burners.

Catalytic stoves. These stoves use a catalytic
combustor that operates on the same principle as
the catalytic converter in your car. In a conven-
tional wood stove, as much as 30 percent of the
fuel can go up the chimney as unburned fuel
when the unit operates at moderate temperatures
– between 500º and 600ªF. For complete combus-
tion, the conventional stove must burn at nearly
1,000°F. The catalytic stove, in contrast, obtains
complete combustion at approximately 500°F. This
increased combustion gives more “mileage” from
the fuel and produces less air pollution, particular-
ly on mild autumn and spring days when the
chimney’s natural draft is reduced and the build-
ing heat loss is low.

In operating a catalytic stove, make sure that the
combustor is ignited. The stove should burn mod-
erately for 10 to 30 minutes until it reaches the
500° required for ignition. It is best to check the
temperature using a catalyst temperature probe
(see Figure 1), which may come with the stove or
be purchased for $15 to $45. Maintain the temper-
ature within 1,200° to 1,400°F; significant damage
will occur above 1,800°F.

Only untreated, well seasoned wood should be
used and the combustor should never be scraped,
jarred, or blown out with an air compressor. If
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Wood is a widely used heating fuel: approximately a third of all Minnesota homes use wood at
least occasionally to provide space heat. Wood can be an effective and economical source of
heat, provided all necessary steps are taken to ensure efficiency, environmental health, and fire
safety.



these guidelines are followed, the combustor
should be effective for up to 12,000 hours (about
three to six years). If increased smoke comes out
of the chimney at low burning temperatures, or if
the unit has difficulty maintaining a temperature
of 900 to 1,000°, the combustor probably needs
replacing. The EPA requires that combustors
should be easy to inspect and replace and that
they be guaranteed for at least two years. The cost
of replacing a combustor ranges from $60 to
$200, but in a two year period, the combustor
should save more than that in fuel savings.

It is possible to retrofit a stove with a catalytic
combustor, but the add-on devices are usually
only about half as effective as a new unit with a
built-in combustor.

A well designed catalytic stove (Figure 2) costs from
$900 to $1,700 and offers the following benefits:

• Produces 80 to 90 percent less pollution at low
to moderate temperatures.

• Provides combustion efficiency of at least 72
percent when the stove is new.

• Uses 25 to 30 percent less firewood.

• Requires less frequent chimney cleaning
because the clean burn produces less creosote.

• Provides increased safety because less creosote
means less chance of chimney fire.

• Allows the user to throttle down the fire manually.

High tech non-catalytic wood stoves. Many EPA
certified stoves achieve high rates of combustion
without a catalytic combustor. Non-catalytic stoves
(Figure 3) are slightly less efficient, with ratings
from 63 to 75 percent, and they often require
more frequent refueling. They offer advantages,
however: a wider choice of fuel can be used and
there is no need to replace a catalytic combustor.
A “non-cat” stove costs from $500 to $2,000,
depending on size and style, and offers the follow-
ing features:

• Preheats incoming air to keep combustion tem-
peratures higher for more complete combustion.

• Stationary baffles direct gases back to the com-
bustion zone for more complete burning.
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Figure 1
Catalytic combustors come in a variety of shapes and sizes; bottom right is a
typical temperature probe with an operating range of 500° to 1800°F.

Figure 2
Catalytic stoves are highly efficient and allow the most user control.
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• Pre-heats secondary air to reignite gases and
reduce fuel loss up the chimney.

• Stationary air inlets ensure adequate air for
combustion.

• Small fireboxes lined with firebricks maintain
high temperatures in the combustion zone.

Pellet stoves. Some EPA certified stoves burn fuel
pellets manufactured from wood or other biomass.
With a pellet stove (Figure 4), you load batches of
fuel into a hopper. A motorized auger, controlled
by a dial or thermostat, then moves the pellets
into the stove as needed. A small fan controls air
flow in the combustion process.

When buying wood pellets, pay attention to the
ash content, making sure the particular ash level
is compatible with your stove. Most stove dealers
should be able to give you information on where
to obtain the appropriate pellets.

Pellet stoves, like the other stove types, have
advantages and disadvantages. The fans and
augers consume only about 150 watts of electrici-
ty, but they can’t provide heat during power out-
ages. Fuel must be obtained from a dealer, rather
than a local wood lot (pellet prices, however, have
remained fairly stable). Pellet stoves are more
expensive than most wood stoves, costing from
$1,500 to $2,000, but they don’t require expensive
chimney systems. They also have controlled air-to-
fuel ratios that allow them to achieve nearly com-
plete combustion, and their excellent heat transfer
ranks them among the lowest in smoke emissions
and highest in efficiency.

Basically, pellet stoves are a good choice if you do
not have a reliable wood supply or if you want to
avoid installing a more expensive chimney system.

Selecting a wood stove
In deciding which of the three types of stove is
right for you, consider the initial cost, the operating
cost (including fuel and electricity for fans), avail-
ability of fuel, appearance, and insurance company
requirements. Talk with your instance agent before
buying a stove. Some insurance companies will not
provide coverage for a home that is heated by a
wood stove. Others will, but some charge very high
rates. You may need to have your installation
inspected by the insurance company before your
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Figure 3
High tech non-catalytic stoves are slightly less efficient than catalytic
stoves, but are also less expensive and will adapt to a wider choice of fuel.
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Figure 4
In pellet stoves, a fan pulls air into the firebox through a two-part pipe sys-
tem that also acts as a heat exchanger as the outgoing exhaust air warms
the incoming air for combustion.
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Tip
Wood stoves must be
installed to meet fire
protection standards.

coverage begins. Before buying a stove, you should
also check with your local municipality regarding
required permits and inspections.

Emissions, efficiency and safety certification.
Make sure the stove you are buying meets effi-
ciency, emissions and safety standards. As previ-
ously noted, all new stoves from major
manufacturers sold today must meet EPA efficien-
cy and emissions standards. The stoves carry both
a permanent and temporary label. The temporary
label compares the stove’s average performance
with the emissions standards, allowing you to
compare one stove to another. The permanent
label (Figure 5) shows emissions and efficiency
levels for a range of heat output. Use this infor-
mation to select the proper size unit for the space
you will be heating (see section, “Sizing a stove,”
below).

The Minnesota Uniform Fire Code requires solid
fuel burning appliances to be listed and installed
in accordance with the terms of their listing.
Unlisted appliances can be approved by your local
authority, but they must be installed in accor-
dance with standards of the National Fire
Protection Association (NFPA) Standard 221.

A listed stove has been tested to meet standards
established by organizations such as the
International Council of Building Officials (ICBO)
and Underwriters Laboratory (UL). Safety labels
must be permanently affixed to a “listed” stove.
The label must state the name of the laboratory
that conducted the safety test, the test standards

that were applied, and basic installation require-
ments for the stove. If there is no label perma-
nently attached, the stove has not been tested and
is not listed for safety.

Features promoting efficiency, clean-burning.
Whatever type of stove you buy, look for features
that promote clean, efficient burning, such as:

• Air supply ducts that allow incoming air to be
preheated and directed into the active flames,
increasing combustion efficiency.

• Baffle plates designed to regulate the flow with-
in the stove, directing incompletely burned
gases to the active fire, resulting in better com-
bustion efficiency.

• Firebox insulation sufficient to maintain an
average firebox temperature slightly above the
1,000°F. required for clean combustion and to
protect the metal surfaces of the firebox.
Without firebox insulation, the fire is continu-
ously cooled as the heat escapes to the room air
surrounding the stove.

• Secondary air supply that allows for the com-
bustion of unburned gases that would otherwise
escape up the chimney and pollute the air.

Other design features. These design features do
not affect efficiency of the stove, but should be
kept in mind for your own convenience.

• An ash pan eases removal of ashes.
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Before buying and installing a wood stove
• Check first with your insurance agent to make sure you can continue to have house insurance and what the rates will be.

• Next, apply for a permit from your local building inspection department. The Minnesota Uniform Fire Code requires solid
fuel burning appliances to be listed and installed in accordance with the terms of their listing. If your appliance is not
listed, it can be approved provided it is installed in accordance with the Minnesota Fire Code. Your local building
inspector can provide you with the specific requirements of the Fire Code.

• If you reside in rural Minnesota or in a community that does not have a building inspector, you can discuss the specific
installation procedures, clearances from combustible materials, and other requirements of the Minnesota Fire Code by
consulting with your insurance company or local fire department or by writing the State Fire Marshal Division,
Minnesota Department of Public Safety, 444 Cedar Street, Suite 100M, St. Paul,, MN 55101-2156.



• A circulating stove, which uses fans to circulate
warm air, is safer for households with children,
since its hot stove surfaces are covered by an
outer jacket. A radiant stove has no outer jacket
and heats principally by infrared radiation (heat
moving by long wavelength from one surface to
another), considered by some to be a more com-
fortable form of heating.

• Door location and size determine how easily
the wood fuel can be loaded.

• Firebox size determines how big the wood
pieces can be.

• A cast iron stove versus plate steel is largely a
matter of preference. Cast iron may crack, plate
steel may warp, and both may corrode, but nei-
ther has been proven more efficient than the
other. Top quality tight-fitting construction,
rather than material, is the key to a good stove.

• There are two types of automatic damper con-
trols – one type completely opens or shuts the
damper and the other makes gradual adjust-
ments. Each has its own characteristics, but
average room temperatures are the same for
comparable systems.

• Liners, either firebrick or steel, extend the life of
the firebox and are much less expensive to
replace than the stove itself. They also provide
thermal mass to store heat.

Sizing a stove. The most common mistake in siz-
ing a stove is selecting a stove that is too large for
the area to be heated. The primary factors
involved in sizing a stove are:

• Volume of open area to be heated.

• Your home’s insulation and weatherization level.

• Rate of infiltration.

• Average outside temperature during the heating
season.

• Location of stove within the building.

• Volume and placement of combustion air/draft
air inlet.

Call the Energy Information Center and talk to
one of our energy specialists for advice on the
proper size stove. Then contact a wood dealer or

contractor with experience in your area, and with
your style of home.

Installing a wood stove
Proper installation of a wood stove is necessary
for clean and efficient operation and – even more
important – for safety. Improperly installed wood
stoves and chimneys are the major cause of house
fires. As previously noted, Minnesota has a
statewide fire code requiring wood stoves to be
installed according to certain standards. Always
follow manufacturer’s instructions, paying partic-
ular attention to clearance from combustible sur-
faces. It is advisable to have professional help in
installing a stove.

Location. Your stove should be located in a fre-
quently used area such as the living room or family
room. When you have decided on a location, inspect
the structural support under the floor on which the
stove will be placed to make sure it is adequate.

The best place for a stove is in the center of the
room, where it can radiate heat in all directions.
The worst place to put a stove is in a closet or
alcove. Stoves are often placed in the middle of
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Figure 5
A permanent label relating emissions and efficiency to heat output is required by the EPA and helps in sizing the
stove.



Tip
Cheating 

on clearances 
means a certainty 

of a fire!

an outside wall and vented straight up through
the roof. In any case, installation requires proper
clearance between stove system surfaces and their
surroundings to keep your home safe from fire.
Remember, heat transfer from the walls of the
stovepipe and chimney, as well as from the stove,
must be considered.

Clearances from combustible materials.
Constant exposure to heat lowers the temperature
at which a material will begin to burn. A joist or
rafter too close to the chimney walls, or a wall
stud too close to the stove and its stovepipe, will
overheat and ignite. Clearances are specified by
safety codes to prevent overheating of com-
bustible materials by keeping them at a safe dis-
tance. Cheating on these clearances means a
certainty of a fire!

Each manufacturer of listed stoves is required to
specify minimum clearances. These clearances
vary, depending on the construction of the stove.
When installing your wood heating system, you
must follow the manufacturer’s instructions. If you
install a stove for which there are no instructions,
you should observe the clearances listed in the
section on Clearances later in this guide.

A noncombustible material is defined as that
which will not ignite or burn when subjected to
flame or intense heat for long periods of time.
Steel, iron, brick, tile, concrete, slate, and glass are
noncombustible.

All walls containing wood framing are combustible,
including plaster and sheetrock walls on wood lath
or wood studs. Nearly every wall and ceiling in res-
idential buildings contains wood. If you are unsure
about your home, assume that the wall or ceiling is
combustible and maintain proper clearance.

A floor is considered noncombustible if it is con-
crete, slab-on-grade design, or solid concrete with
steel or concrete—but not wood—supports. An exist-
ing masonry hearth extension is noncombustible if
no wood forms have been left in place below it,
and if stove placement allows at least 18 inches of
hearth extension in front of the loading door.

All wood floors, carpets and synthetic materials
are considered combustible and must be protected
in an approved manner. Other combustible mate-
rials include furniture, draperies and newspaper.

All stoves and stovepipes require a minimum
clearance to unprotected combustibles on top and
on all sides of the wood stove.

No clearance is needed for stoves or stovepipes to
noncombustible walls (i.e., concrete walls or dirt
floors). It is a good practice, however, to allow six
inches or more for good air circulation and heat
dissipation.

Protective or clearance reduction systems.
Installing a clearance reduction system will reduce
heat transferred to the combustible surface, allow-
ing specific clearances to be lowered. See the sec-
tion on Clearances later in this guide.

A variety of prefabricated clearance reduction sys-
tems are available through wood stove and fire-
place dealers. Always look for the safety listing
and make sure the system is designed to be used
with a wood stove. The manufacturers of these
tested and listed accessories provide specific
installation instructions that must be followed.

Floor protection. All combustible floors must be
protected. The only base on which a stove can be
installed without special protection is a noncom-
bustible floor or properly built hearth extension.
Manufacturers of listed stoves usually specify the
type of material required for floor protection and
these materials should be used. If the manufactur-
er does not specify a material, you may purchase
one or more of the safety tested and listed prefab-
ricated stove boards on the market.

Chimneys and stovepipes
A chimney is a critical part of your wood heating
system. It carriers smoke out of the house, and
creates the suction or draft necessary to draw air
to the fire. A well designed chimney allows the
stove to operate cleanly, producing a minimum
amount of smoke and creosote. Chimneys used
with wood stoves must meet “all fuel” standards,
also called “Class A.”

The chimney connector or vent connector is com-
monly known as the stovepipe. It connects the
stove to the chimney. A stovepipe has a single
metal wall and may not pass through a well, ceil-
ing, attic, closet, or any concealed area.

Studies show that most house fires related to
wood heaters originate around the chimney or
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stovepipe. According to the U.S. consumer Product
Safety Commission, house fires involving chim-
neys are caused primarily by creosote buildup in
the chimney (creosote is soot and tar produced as
a by-product of wood burning), metal chimneys
too close to combustibles, chimney failure,
improper construction or deterioration of a
masonry chimney, and improper installation of a
chimney connector (stovepipe). Before building or
installing a chimney and stovepipe, therefore, it is
very important to contact the fire marshal’s office
and the local building code officials for informa-
tion on making your system safe.

Chimney height is critical to creating proper draft
and meeting fire codes. The chimney should
extend at least three feet above the point where it
exits the roof, and should be a minimum of two
feet higher than any part of the roof within ten
feet. (See The 3-2-10 rule.)

For safety reasons, the stovepipe should be as short
as possible, but installations with five feet or so of
pipe are acceptable. Keep in mind that the most
trouble-free system will have few, if any, horizontal

pipe sections and elbows. A vertical stovepipe gives
the best possible draft and allows creosote and soot
to fall back into the stove to be burned. Long runs
of stovepipe should be avoided because they
inevitably fill up with soot, ash, and creosote.

Thimbles. Use a metal or fire clay thimble when
passing a stovepipe through noncombustible walls.
The thimble should be permanently cemented into
the masonry chimney and extend through the
chimney wall to the inner face or liner, but not
beyond. Push the short section of stovepipe,
crimped on both ends, into the thimble and secure
it with high temperature sealant. The stovepipe
should extend as far as possible into the thimble,
but should not stick out into the chimney.

If you must vent through a combustible interior
or exterior wall, contact the fire marshal for
instructions. A stovepipe may never pass through
a ceiling, closet, or concealed area. For these situa-
tions a “Class A” chimney is required. Once the
stovepipe connects to the chimney, it must remain
a chimney from that point on. No further use of
stovepipe is allowed.
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Thimbles must be used to connect
the stovepipe to the chimney.

Smoke and carbon monoxide detectors
Smoke detectors should be installed on every level of your home. If you burn wood, it is even more important to have
working smoke detectors. Fires can smolder for hours, long after flames have gone out.

The majority (75 percent) of fatal fires occur in residences. Most fatal fires occur between midnight and 6 a.m., when
people are asleep. Smoke detectors are designed as an early warning device to awaken sleeping residents.

Test all smoke detectors monthly and change batteries once a year. Make sure you and your family have an early warning
that allows you time to escape in the event of a fire.

A backdrafting stove can be as lethal as an actual fire. The Energy Information Center recommends installing a CO
detector alarm. Make sure it has a UL listing.

Stovepipe
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Tip
All chimneys need to be
regularly inspected for

deterioration and 
creosote buildup

Masonry or metal chimney. Whether to have a
metal or masonry chimney depends on a number
of factors: both types have advantages and disad-
vantages.

Metal chimneys are often less expensive than
masonry chimneys and are more adaptable to
installation in existing houses. (Some insurance
companies, however, will not approve coverage
for homes with a metal chimney; be sure to check
with your insurance company before installing a
metal chimney.) Most masonry chimneys require
the work of an experienced mason and are usual-
ly built at the same time as the house.

A chimney cap is often added to keep out rain.
On masonry chimneys, a flat plate of steel or con-
crete is most often used, but more stylish ceramic
and metal caps are available. Caps for safety test-
ed and listed manufactured chimneys are also
available.

Masonry chimneys are very durable, and some
homeowners consider them more attractive than
prefabricated chimneys. In addition, massive inte-
rior masonry chimneys will store heat longer and
continue to release this heat to the room long
after the wood fire has subsided.

Masonry chimneys also have disadvantages. They
are expensive to build and more difficult to
inspect and maintain than prefabricated chimneys.
In addition, masonry chimneys are often built on
an exterior wall, reducing heating efficiency. This
exposure to cold outdoor temperatures leads to
greater heat loss and higher accumulations of cre-
osote deposits.

Whether you have a masonry chimney built or
plan to use an existing one, safety should be your
prime consideration. A masonry chimney is a very
heavy structure that must be able to withstand
many years of use, including occasional chimney
fires in which temperatures may reach 2,700°F.

Safety do’s and don’ts when connecting a wood
stove to a masonry chimney:

• Make sure the stove will have enough air for com-
bustion and proper draft for that size chimney.

• Check the general condition of an existing
chimney. Look for loose bricks and cracks in
the mortar that might allow creosote to leak out

or sparks to escape and ignite creosote or dry
structural wood. Have a competent mason do
any needed repairs.

• Many older homes have chimneys that are in
good structural shape but do not meet “all fuel”
or “Class A” requirements. A typical example is
a chimney constructed of four-inch brick without
a fire clay liner. These chimneys can be made
safe by lining them with safety listed liners.

• Each wood burning appliance must have its
own flue (a fireplace is considered an appli-
ance). If you have more than one fireplace,
check the chimney to make sure that a flue
exists for each appliance.

• Frequently in older homes an existing masonry
chimney may have served more than one appli-
ance in various rooms. It is critical to locate and
seal these unused entry ports or breachings.
Unused breachings are often covered with a
thin metal “pie plate” cover. They may be hid-
den by paneling or plaster, especially if the
house has been remodeled. Unused breachings
should be sealed using masonry and fire clay
mortar to make the former entry port as sound
as the rest of the chimney.

Chimney inspection and cleaning. All chimneys
require regular inspection for deterioration and
creosote buildup. A correctly built chimney can
settle and require repair within time – a poorly
built chimney is dangerous from the start. The
chimney should be inspected and cleaned at least
once a year, as often as biweekly if you use your
wood stove daily. Remember that a cleanout
opening is required and provides a convenient
way to remove creosote after a cleaning. The
opening should be more than two feet below the
stovepipe entry port, should be made of ferrous
metal frame, and must have a door designed to
remain airtight when the stove is in use. Also, dis-
assemble the smokepipe and inspect it.

Clean the chimney when creosote deposits are
one-quarter inch thick. Inspect the flue at both the
stove end and chimney top. Remember that cooler
surfaces will have the thickest creosote deposits
(these are usually near the top).

You can have a professional clean your chimney
or you may choose to clean it yourself. Wear a
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protective mask and goggles and gloves and use a
quality steel-bristle brush. You’ll also need to clean
the inside of the stove and stovepipe. If you sus-
pect leaks or cracks in your stove system, call in a
professional to perform a leak test. If any leaks
are found, have them repaired immediately.

Chimney fires. Chimney fires occur when creosote
on the inside of a chimney wall burns. Chimney
fires most likely occur during a very hot fire, as
when cardboard is burned or when normal wood
is burned at a very high rate. A crackling sound is
often the first sign of the over-firing of a stove that
precedes a chimney fire. As intensity grows, the
stovepipe may shake violently, air will be forceful-
ly drawn in through the stove, and the stovepipe
will glow red hot. Another symptom of overfiring
a stove is “back-puffing” – small puffs of smoke
come out of the combustion chamber making a
sound similar to a heavily muffled backfire from a
car. A tall plume of flame and sparks will rise
from the top of uncapped chimneys.

When a chimney fire starts:

• Close the dampers. This limits the air supply.

• Call the fire department immediately.

• Wet down the roof and other outside com-
bustibles to prevent fires started by shooting
sparks and flames.

• Keep a close watch on all surfaces near the
chimney.

• Have the chimney inspected before using it
again. Cracks or openings caused by the fire
may allow creosote to leak out. The next chim-
ney fire may include your attic or interior walls
near the chimney.

Combustion air
Minnesota building codes require an outdoor air
inlet to ensure adequate air for combustion. The
size of the inlet required depends on a number of
variables, such as type and height of chimney and
heating size of the stove. Check with your build-
ing code officials. Without an outdoor air supply,

The 3-2-10 Rule
Chimney height is critical to creating proper draft. The chimney must extend at least three feet up from the roof and be at least two feet higher than any

part of the roof within ten feet, measured horizontally. Measurements are made from the high side of the roof to the top of the chimney wall.

If your chimney is 10 feet or more from the roof ridge, you may use Table 1 directly. If the ridge is closer than ten feet, calculate the proper height by using
the numbers from Table 1 in the following formula: Roof slope x Distance to ridge + 2 feet = Required height above the roof.

For example, a chimney on a 5/12-slope roof located 6 feet from the ridge requires: (5/12 x 6 ft.) + 2 feet = 4 feet, 6 inches above roof.

Table 1
Minimum Chimney Heights

Roof slope* Height above the roof ridge
10 feet or more from chimney

Flat 3’
1/12 3’
2/12 3’8”
3/12 4’6”
4/12 5’4”
5/12 6”2”
6/12 7’
7/12 7’10”
8/12 8’8”
10/12 10’4”
12/12 12’

* Roof slopes are given in feet of rise per 12 feet of run. A 6.12 slope rises 6 feet per 12 feet of horizontal run.
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your stove will take combustion air from the
room, creating the potential for dangerous back-
drafting of noxious gases and smoke into the
house. With inadequate combustion air, your cen-
tral furnace or water heater may backdraft toxic
gases, even if the fireplace or stove appears to
work properly.

Some wood stoves draw outdoor air directly into
the stove, ensuring an adequate combustion air
supply and reducing unwanted infiltration. If your
stove does not have this feature, call the Energy
Information Center and ask for a copy of
“Combustion Air.” This guide provides suggestions
on how to install an air inlet. For a new home
built to meet energy codes, an air inlet is
absolutely necessary.

Fuel
The kind of wood you burn affects the amount of
heat you receive. Density and moisture content of
the wood affect combustion. Dense species, such as
white oak, that are well seasoned or dried have
higher energy content per volume. Burning “green”
wood, which contains as much as 50 percent water,
consumes a large amount of heat energy simply to
dry the wood prior to combustion. “Dry” wood has
15 to 20 percent moisture by volume.

Wood fuel is measured in cords, with one stan-
dard cord equaling 128 cubic feet (4x4x8), assum-
ing the wood is cut into four-foot lengths and
ranked. If the sale is of sawed wood, a cord is 100
cubic feet when ranked, or 160 cubic feet when
thrown irregularly or loosely into a truck. If the
wood is sawed and split, a cord is 120 cubic feet
when ranked and 175 cubic feet when thrown
loosely into a truck.

Sometimes wood is measured in “face cords,” or
by other definitions often smaller than a standard
cord, so make sure you know what you are buy-
ing. You should get a bill of sale with clearly
defined volumes.

What not to burn:

• Household garbage can produce noxious and cor-
rosive gases and can foul a catalytic combustor.

• Newspaper and magazines cannot be used in
catalytic stoves because the lead and other met-
als in the ink can foul the combustor.

• Plastics and junk mail can cause lethal fumes.

• Treated or painted wood can produce very toxic
and sometimes explosive gases.

Operating a stove properly
To ensure that you operate your stove efficiently
and safely, observe the following guidelines.

• Start the fire with dry kindling and with air
inlets and dampers wide open for maximum air.

• Add two or three pieces of dry wood, keeping
air inlets and dampers open.

• Never light or rekindle a stove fire with
kerosene, gasoline, or charcoal lighter fluid –
the result can be fatal.

• In 15 or 20 minutes, when the fire is burning
well, adjust air inlets and dampers to control
the speed of burn.

• Add only one or two pieces of firewood at a time
and provide more air each time fuel is added.

• Determine if you have the proper air supply by
checking what’s coming out of the chimney –
dark smoke indicates that more air is needed. A
note of caution: most manufacturers of cast iron
stoves recommend keeping the first fires small
to break in new stoves gradually. New stoves
always smoke on start-up as the paint and
sealants are heated. Be prepared to open win-
dows and doors for ventilation.

• Always keep a fire extinguisher and a bucket of
sand nearby. Use water on wood stove fires only
in extreme emergencies: the water turns to
steam, scatters hot ash everywhere, and can
crack cast iron stove parts and damage chimneys.

• When refueling, open the damper and air inlet
fully a minute before opening and loading. For
airtight stoves, this is especially important
because a sudden rush of air into the chamber
can trigger a small explosion. Escaping gases
can seriously burn anyone standing nearby. All
openings in operating stoves should be opened
slowly, and the operator’s face should be kept
well back from the stove for a few minutes
after opening.

• When refueling a non-catalytic stove, allow the
fire to die down some before adding fuel. For effi-
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ciency and safety you are better off burning many
small hot fires rather than one slow-burning fire.

• Don’t overfire the stove: red hot stovepipes and
overheated fuels will warp and damage the
metal and can cause chimney fires.

• Watch out for handles and surfaces too hot to
touch with bare hands.

• Before going to bed or leaving the house,
always check to see that the stovepipe damper
is open, the stove door securely fastened, and
combustibles a safe distance from the stove.

• Ashes that seem cool may contain hot embers,
so always place ashes in a metal container with
a tight fitting lid. (Leave an inch or more of
ashes to protect the bottom of the firebox.)

Place the container on a noncombustible floor
or on the ground, 15 feet away from com-
bustible materials or buildings until final dis-
posal. Embers/ashes can remain hot for up to
48 hours.

• Do not put green or wet wood on top of the
stove to dry it. Such a practice is very danger-
ous. Do not, in fact, put anything on top of the
stove unless it is absolutely fireproof.

• Do not store flammable liquids near the stove,
especially in workshops, basements, and
garages.

• If you suspect you have a problem, call the fire
department as soon as possible. Don’t take a
chance with fire.
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Creosote
The perfect fire would result in complete combustion, leaving only water
and carbon dioxide as by-products. In reality, combustion is never
complete. Hot unburned gases, solid particles, and tar-like liquids go up
the flue as smoke. As these substances contact the cooler flue surface,
they condense. When the water evaporates, it leaves behind a tar called
creosote, which builds up fire after fire into a crusty black layer.

Creosote is the enemy of wood stove users and should be feared because
it causes chimney fires. It is highly flammable. Large deposits can block the
flue and make the stove smoke.

The amount of creosote formed in the flue depends upon a number of
factors. The smokier the fire, the bigger the creosote problem. When the
fire is hot enough, creosote burns along with the other organic compounds
in the wood. A good hot fire is a cleaner fire. It is easier to make a small
fire hot. Don’t overload the stove; it will smoke.

High moisture wood leads to higher creosote formation because the water
vapor inhibits combustion, making the fire cooler and smokier. The more
smoke, the more creosote. The cooler temperatures result in more
condensation on the flue walls.

With any type of wood, smoke production is greatest when fresh wood is
added or when air supply is turned low. At these times, combustion
efficiency is lowered, and heavier smoking results.

Increased levels of creosote are associated with soft woods because of
their high resin contents. Dry hardwoods have a reputation of generating
the least amount of creosote. Seasoned softwood fires will not produce
large amounts of creosote.

To cut down on creosote deposits:

• Burn well-seasoned hardwood.

• Keep a brisk burning small fire and maintain a good draft.

• Add small loads of wood frequently rather than fewer large loads.

• Don’t ever add a full charge of green wood—this will generate large
amounts of creosote.

• A wood stove fire should not be allowed to smolder all night long, with
exception of a catalytic stove fire. For the catalytic stove, add the last
charge of wood an hour before retiring, reducing the wood to cleaner
burning charcoal.

• Minimize the length of stovepipe connecting the stove to the chimney.

• The only way to remove creosote safely is by a traditional chimney
cleaning that includes scraping the creosote from the inside of the flue.



Clearances for Wood Stoves and
Stovepipes
(Clearances listed in this section should be
observed when manufacturer’s installation instruc-
tions are not available. When manufacturer’s
instructions are available, compare the recom-
mended clearances with those listed here. Using the
larger clearance will provide a margin of safety.)

Unprotected floors, walls and ceilings. All
stoves require a minimum 36-inch clearance to
unprotected combustibles above and on all sides
of the stove. A single wall stovepipe must have an
18-inch clearance to combustible walls and ceil-
ings, measured at right angles to the pipe.

No clearance is needed to noncombustible walls
(i.e., concrete). It is good practice, however, to
allow six inches or more for good air circulation
and dissipation of heat.

The only base on which a stove can be installed
without special protection is a noncombustible
floor or properly built hearth extension. Such a
base should extend at least 18 inches on all sides
of the stove.

Protected walls and ceilings. A wood stove and
stovepipe may be placed closer than 18 inches to
a combustible material if the material is protected
in an approved manner with either a home-built
or a prefabricated clearance reduction system.

The two most common types of home-built clear-
ance reduction systems use 24 gauge sheet metal
(galvanized steel, aluminum, copper) or 3-1/2-inch
(4-inch nominal) thick masonry wall. Either of
these materials must be spaced out one inch from
the combustible surface; that is, they must be
anchored to the combustible surface so that there
is a one-inch air space between the sheet metal or
masonry and the combustible material. (Diagram
1) With sheet metal, noncombustible spacers are
used to maintain the one-inch air space. With a
masonry wall, metal wall ties and furring strips, if
needed, are used to anchor the brick to the wall.
Do not place the spacers or wall ties directly
behind the stove or stovepipe. The one-inch air
space must be maintained around the entire
perimeter of the clearance reduction system so
that air flows freely and removes heat. This pre-
vents the combustible surface from catching fire.

Sheet metal or masonry attached to the wall with-
out this air space offers no protection and cannot
be considered a clearance reduction system.

A variety of prefabricated clearance reduction sys-
tems are available through wood stove and fire-
place dealers. Always look for the safety listing
and make sure the system is designed to be used
with a good stove. The manufacturers of these
tested and listed accessories provide specific
installation instructions that must be followed.

Table 2 shows some clearances required using
clearance reduction systems on walls and ceilings.
These clearances are also depicted in Diagrams 2,
3, 4, and 5. (Masonry clearance reduction systems
are used only on walls, not ceilings.)

The clearance reduction system must be centered
behind or above the stovepipe to protect the wall
or ceiling. The system should extend 36 inches
past the stove in height and width, measured
diagonally. If the stove is placed farther from the
wall than the minimum distance required, the
width and height of the clearance system can be
determined by measuring from the side and top
edge of the stove to the unprotected wall. This dis-
tance should be no less than 36 inches. The larger
the distance between the stove or stovepipe and
the wall, the smaller the clearance reduction sys-
tem needs to be.

Some manufacturers may specify greater clear-
ances. For a complete listing of clearances using
clearance reduction systems, contact the fire mar-
shal’s office.

Protected floors. All combustible floors must be
protected, and many types of materials are avail-
able for floor protection. Manufacturers of listed
stoves usually specify the type of material
required and, if available, these materials should
be used. If the manufacturer does not specify a
material, you may purchase one or more of the
safety tested and listed prefabricated stove boards
on the market.

Floor protection should extend 18 inches in front
of the loading door to prevent damage to the floor
from sparks, embers, ash or radiant heat. It should
also extend 18 inches or more on the remaining
sides of listed stoves, unless the manufacturer
specifies a greater amount. (Diagram 6) An unlist-
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Diagram 1
Noncombustible spacers such as
stacked washers, small pipe, tub-
ing, or electrical conduit can be
used to create the 1" air space.
Masonry walls may be attached to
combustible walls using wall ties.
Do not use fasteners directly
behind stovepipe or stove.

Combustible
wall

1" airspace from
all surfaces for
ventilation

Nail or
screw
anchor

28 gauge
sheet
metal



Energy Information Center 13

Wall studs

Heavy gauge steel
(for added support)

Bottom course of brick
staggered for ventilation

4" nominal
brick wall

1" minimum air-
space between
masonry and
combustible wall

28 gauge
sheet metal

Noncombustible
spacers

Wallboard
Top view

1" airspace from all
surfaces for ventilation

Air circulation

1" clearance to floor, adjacent walls, ceiling for air
circulation

Wall

Clearance
reduction
system

Clearance reduction system

Front View

Front View

Diagram 2

Diagram 3
A clearance reduction system using sheet metal or masonry can be used to safely shorten the distance from stove
to combustibles.

Clearance reduction system

12"

12"

12"

24" 36"

36"36"

Diagram 4
For a 6-inch stovepipe, the protec-
tion must be 35 inches wide; 37
inches for an 8-inch stovepipe.

Diagram 5
Without protection, a stovepipe can be no closer than 18 inches to combustible ceilings and walls. By using a mason-
ry wall or sheet metal, spaced out 1 inch from the combustible wall, the distance from stovepipe to combustible sur-
faces can be shortened to 9 inches.

Combustible ceiling

Combustible
wall

Combustible
wall

3 1/2" masonry
wall or 28 gauge
sheet metal
spaced out 1"

Approved
thimble Approved

thimble

28 gauge
sheet metal

9"

9"

18"

18"

3 1/2" Masonry wall or 28 gauge
sheet metal spaced out 1"

35" wide for 6" stovepipe
37" wide for 8" stovepipe

Combustible wall

Stovepipe

9"
18" 18"

9"

Stovepipe



ed stove requires 18 inches of floor protection on
all sides, including the loading and ash doors.

If more than one safety listed prefabricated stove
board is needed to meet the clearance require-
ments, the junction between the stove boards
should be made using either a safety tested and
listed stove board adapter or a strip of 24 gauge
sheet metal four to six inches wide.

The type of floor protection recommended
depends on stove leg length. Stoves with legs less
than two inches in height must rest only on floor
protection as specified by the manufacturer, safety
tested and listed prefabricated stove boards, or a
noncombustible floor.

If your stove has legs two inches or greater in
height, you are also allowed to use a combination
of sheet metal and masonry. The arrangement of
sheet metal and masonry for floor protection
depends upon the length of the stove legs:

• Stoves with legs two inches to six inches: Floor
protection can consist of four-inch (nominal)
hollow masonry laid to provide air circulation
through the layer and covered with 24 gauge
sheet metal. Another layer of masonry may be
laid over the sheet metal for aesthetic appeal.

• Stoves with legs higher than six inches: Floor
protection can consist of closely spaced masonry
units of brick, concrete or stone that provide a
thickness of not less than two inches. Such
masonry must be covered by or placed over 24
gauge sheet metal.

If you use a combination of sheet metal and
masonry for floor protection, be sure that each
stove leg has a firm, solid footing.
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Table 2: Clearances Using Clearance Reduction Systems
TYPE OF PROTECTION WOOD STOVEPIPE

3-1/2” masonry wall spaced out 1” 12” —

24 gauge sheet metal spaced out 1” 12” 9”

Prefabricated system per manufacturer’s
specifications

Notes:
1. These clearances are from the side of the stove or stovepipe to a parallel

combustible surface.
2. Loading doors require at least a 24-inch clearance, even with clearance reduction

systems or noncombustible surfaces, to allow room for loading the stove..
3. There must be at least a 36-inch clearance from the top of the stove to any

unprotected combustible surface.
4. Use these clearances or those contained in the manufacturer’s instructions,

whichever is greater.
5. Masonry clearance reduction systems are used on walls, not ceilings.

Diagram 6
Floor protection must extend 18 inches in all directions. For stoves with 2-
6 inch legs, you must protect a combustible floor with 4-inch masonry
arranged to allow air flow, and 24 gauge sheet metal.

18"

18"

18"

18"

Legs 2-6"Hallow
masonry

4" nominal

24 gauge
sheet
metal

Stove



Bringing a new wood stove into your home is like
welcoming a new member to the family.  Your hearth will
quickly become the heart of your home, where everyone,
including the cat and the dog, will gather on winter
evenings. You’ll soon be wondering how you got along
without it.  Creating a successful installation that not only
performs to your expectations, and that’s safe and attrac-
tive as well, requires making the right decisions ahead of
time. 

There are a few key issues you’ll need to address
early in the planning stages.  These include the location of
the stove in the home, the chimney (whether existing or
new), sizing the stove to the heat demand, and, most
importantly, proper clearances to combustibles.  An instal-
lation that conforms to fire codes and manufacturer’s
requirements will safely provide years of warmth and help
everyone sleep better at night.

1. Location
Ideally, a wood stove should be located in a central

part of the house so its heating capability can be maxi-
mized.  Living rooms and family rooms are often centrally
located as well, so they become an obvious choice for a
hearth.  If possible, situate the stove near a room with a
stairwell to take advantage of heat’s natural tendency to
rise.  If this is not an option, heat registers can be installed
in the ceiling to let the warm air up into the second floor.
If the home is spread out, or rectangular, as many ranch-
style homes are, ceiling and doorway fans can be used to
help distribute warm air.

The ideal layout for a woodstove is where the
rooms are all connected to each other so that air can circu-
late.  In this respect, traditional colonials are ideal for
woodstoves.  They often have a central staircase surround-
ed by four connected rooms – living room, dining room,
kitchen and sitting room.  A ranch house, on the other
hand, presents more of a challenge.  The open area is easy
to heat, but the bedrooms can be difficult.  The bedrooms
in a ranch-style layout are difficult to heat because they are
usually not connected to each other, and circulation is
poor.

It’s also worth thinking about how you plan to get
your firewood to the stove.  Again, this argues for a central
location, which usually has a short route to the outside.  If
you’ve always wanted a wood stove in your bedroom, or
on the second floor, remember, you’ll have to get the stove
up there and then keep it supplied with firewood.
Whether you are planning for your stove to be the primary
source of heat or simply a back up can also affect your
choice of its location.  Maybe the stove’s purpose is only to
provide atmosphere – a place for the family to gather on
cold nights, instead of in front of the TV.  These choices
should all be considered ahead of time.

Woodstove
Preliminary Installation Guide

Woodstock Soapstone Company, Inc.
66 Airpark Road, West Lebanon, NH 03784  •  Toll Free:  1-800-866-4344  •  Fax:  603-298-5958  • Email:  info@woodstove.com

A centrally located stove will easily allow heat to flow from
room to room.  

Moving heat down long hallways and into the rooms furthest
from the stove is more difficult. Sometimes cold air returns or
doorway fans can help.

    



2. The Chimney

In some cases, the decision of where to place a
stove is already made.  If there is a fireplace in the house,
or if you’re replacing an old stove, the hearth will already
be in place. If you’re bringing a wood stove into an exist-
ing home, there are chimney options available that allow
flexibility for almost every house style or layout.  Some
installations have more restrictions than others, but, if
you’re willing to make some accommodations, a suitable
location can almost always be found. If you are building or
remodeling, you’ll be in a position right from the start to
decide exactly where and how the stove will fit in with
your design plans.  

A. Adding a New Chimney

The stove and the chimney
work together.  You can’t plan for
one without the other. It’s helpful if
the stove location allows for an
interior chimney (illus.), which will
draw better than an exterior chim-
ney.  If you route a chimney up
through the house in a way that it
can be concealed or boxed in satis-
factorily, and meet clearance
requirements, it is preferable to an
outside chimney.  Prefabricated
chimney components can’t come in
contact with combustible building
materials but they only require a
clearance of two inches and are
easy to install.  Chimney location
requires careful planning and is
discussed in more depth elsewhere,
but it has to be considered as early
in the planning process as possible.
See “What Makes A Good
Chimney” for more details.

B. Existing Fireplace

If there is already a fireplace in the house, this may
be where you would like to locate the stove. Fireplace
installations make beautiful backdrops for Woodstock
Soapstone Stoves.  If you are planning to use your fireplace
as your hearth, we recommend that the wood stove be
placed in front of the fireplace, rather than set back into it.
The beauty of a soapstone stove is its even, radiant heat.
You don’t want to heat the inside of your fireplace instead
of the house.  In addition, the loading door is on the side
and the air intake and bypass controls are on the back of
the stove, making it impossible to set the stove back inside
most fireplaces.

The National Fire Code requires a “positive con-
nection” from the stove to the bottom of the chimney
above the damper.  This means that stovepipe, usually
flexible pipe, must run from the stove through the fireplace
and up beyond the damper, preferably to the top of the
chimney.  The connection between stove and chimney
must be such that the chimney can only draw air through
the stove.  The “positive connection” means that there are
no leaks in the system that allow the chimney to draw air
from the room, rather than the stove.  

For example, if you run a flex liner only to the bot-
tom of a fireplace flue, the area around the flex pipe must
be tightly sealed at the damper, or chimney draft will be
reduced and stove performance will suffer.  This is a com-
mon installation problem.  Flexible liner kits are readily
available and can be installed by chimney sweeps, or you
can do it yourself if you are handy.  It is not acceptable to
simply run a pipe from the stove into the fireplace and
leave it at that (see illustration A above).  It’s against the
fire code, it will soot up your fireplace, and you won’t get
the draft you need to run the stove properly.   Chimney
liners are described in more detail in “Masonry
Chimneys”.

C. Basement Installations

If your plan is to put the stove in the basement, we
caution you to insulate it well.  Foundation materials like
concrete, cinder block, and stone all absorb heat and have
no “R” value.  If the basement is left unfinished, or un-
insulated, the stove will be losing heat to the foundation
instead of the house.  If you do plan to put the stove in the
basement, be sure to consider how the chimney will be
installed.  Will you have a clear path for it all the way up
and out through the roof?  Will you have to elbow out
through an exterior wall at some point?  How will a chim-
ney affect the rooms that it passes through?

Woodstock Soapstone Company, Inc.
66 Airpark Road, West Lebanon, NH 03784  •  Toll Free:  1-800-866-4344  •  Fax:  603-298-5958  • Email:  info@woodstove.com

A chimney that stays
inside the house as
long as possible will
perform better than
one that runs
through the wall and
along the outside of

Illustration A above depicts the worst possible fireplace
installation - leading to creosote and backpuffing. B is a
halfway point - a flexible pipe runs just up to the point where
the chimney’s tile liner starts.  C is the best fireplace installa-
tion - one full liner from top to bottom. These liners come in
kits complete with cap, top plate, tee and flexible stainless
steel liner.

CA B



No matter what your choice for the stove’s loca-
tion, the most important consideration is safety, and that is
largely determined by proper clearances to combustible
materials.

3. Clearance to Combustibles

A wood stove generates quite a bit of heat in all
directions, and over a long period of time.  Accidents
involving fire are rarely caused by wood stoves them-
selves. They are almost always caused by improper instal-
lations.  The importance of protecting nearby combustibles
cannot be overstated.  This protection will prevent sparks
and hot embers from coming in contact with floorboards,
carpet, drapes, and furniture. It will also provide thermal
protection as well.  The steady heat from the stove will
gradually cause chemical changes in nearby walls and
floors that lowers their ignition point.  This could, at some
point, cause a fire by way of spontaneous combustion.  The
argument that “the stove has been there for years with no
problem” may be sadly proven wrong next year or the
year after that.

Fortunately, test labs, working with manufacturers
and fire protection experts, have established guidelines
that are simple to follow and that will ensure safe stove
installations.  Never try to shortcut clearances because it
seems like “overkill”.  Everyone in the household will
enjoy the stove for years to come if it has been installed
according to the recommended clearances and standards.

A. Clearance to Walls

Most stoves require at least thirty inches of clear-
ance to combustible walls, furniture, etc.  This distance can
be reduced by heat shields on either the stove or the wall.
At Woodstock Soapstone we offer a rear heat shield for the
stove that fits right on the
back of the stove, is painted
to match the casting color of
the stove and is barely visi-
ble from the front.  We also
make a shield for the back
of the stovepipe.  These
shields reduce the clearance
for our stoves to fifteen or
eighteen inches, depending
on the stove model.  If you
are planning on installing
the stove in the corner of a
room, the rear corners of the
stove can be within twelve
inches if our heat shield kit
is used (eighteen inches oth-
erwise). 

Another
option for protecting
walls is to construct a
heat shield directly on
the wall itself.
Effective wall shields
are built with an air-
space between the
shield and the wall to
allow for ventilation.
A wall is still consid-
ered combustible if
it’s in direct contact
with the shield,
regardless of material
(brick, tile, stone,
metal, etc.). A table
with detailed infor-
mation on  clearances
is included in
“Planning Your
Hearth”.

B. Floor Protection

Floor protection is not only a requirement for a
wood burning stove, it can be a beautiful foundation for
your hearth area.  A wood stove cannot be placed directly
on wood, carpet, vinyl or any other combustible material.
The stove will have to sit on a non-combustible surface,
which extends beyond the perimeter of the stove at least
eight inches on three sides, and at least sixteen inches on
the loading door side.  The purpose is to provide spark
and ember protection as well as to prevent heat from being
conducted over time to the floor materials.  We prefer larg-
er hearths, about 4’ by 5’, to allow plenty of room for stor-
ing wood and hearth tools, re-loading the firebox safely,
drying boots, or just sitting near the stove to warm up. 

Hearth pads can be raised several inches above the
floor or can be flush with it, depending on location and
preference.  You can build one on site or purchase pre-fab-
ricated pads made from different materials such as stone,
brick, and ceramic tile. Several styles are pictured in our
accessories brochure.  Again, masonry materials conduct
heat, so they will need to be insulated from the floor with a
non-conductive material such as half-inch cement backer
board. More detailed instructions and specifications on
hearth pads are included in “Planning Your Hearth”.

Woodstock Soapstone Company, Inc.
66 Airpark Road, West Lebanon, NH 03784  •  Toll Free:  1-800-866-4344  •  Fax:  603-298-5958  • Email:  info@woodstove.com

Wall shields should be open on at least
three sides to allow for air flow.

1/4” tile, stone, brick, etc.

1/2” cement board Plywood backing

Rear heat shields are unobtrusive,
and attach to easily to the back of
the stove. 



4. Sizing the stove

Choosing the right size stove can prove to be more
of an art than science.  A stove that is too big may heat you
out of the room.  A stove that’s too small might leave parts
of your home unheated.  The old wood burner’s wisdom
that it’s better to undersize a stove and burn it hot than to
oversize it and burn it low and slow doesn’t really hold up
with catalytic stoves such as ours.  A stove with a catalytic
combuster does best with a low to moderate fire.  This
gives the combuster time to do its job of allowing the
smoke to re-ignite before going up the chimney.  The soap-
stone will continue to radiate heat even after the fire has
dwindled to just a few coals, a phenomenon some refer to
as “coasting”.  Burning too hot, or “over firing”, can dam-
age the combuster or other stove parts.  Wood stoves, and
especially soapstone stoves, can’t be quickly turned up or
down to adjust to the room temperature.  Soapstone heats
gently and evenly, rather than spiking up or down with
the size of the fire.

Most stoves have a btu rating and a suggested
square footage of heated area. It’s a good idea to know the
square footage of your home, or the area you plan on heat-

ing when you make your stove purchase.  A well insulated
home with tight window and door construction will hold
heat much better than a drafty house with poor insulation.
If it’s possible to make improvements in this area your
stove will perform more efficiently.

Our Fireview and Classic Stoves will comfortably
heat an area from 900 to 1600 square feet.  The Keystone
and Palladian models will heat an area from 800 to 1400
square feet.  The range in square footage is determined by
type of wood available for fuel, climate, weather, insula-
tion and, again, how well the house holds heat. Rather
than burning the stove hot or burning it low, size it to the
square footage you’d like to heat, keeping the above fac-
tors of insulation and draftiness in mind, and then burn
the stove at a moderate range throughout the heating sea-
son.

We love talking about our stoves and have helped
many a customer plan and execute beautiful and safe
installations.  If you’d like to talk to us about your stove
installation  – give us a call. We are happy to help.  Our
hours are 9am to 5pm Monday through Saturday at our
factory and showroom in West Lebanon, NH or by phone,
toll-free 1-800-866-4344.

Woodstock Soapstone Company, Inc.
66 Airpark Road, West Lebanon, NH 03784  •  Toll Free:  1-800-866-4344  •  Fax:  603-298-5958  • Email:  info@woodstove.com



Making a decision about what size wood stove
you need can be as simple or as complex as you’d like to
make it. The main factors that should be considered are
(1) space, (2) heat loss, and (3) fuel. In other words, how

large an area are you trying to heat, how well insulated is
your home, how cold is your climate, and what is the qual-
ity of your wood supply?  The final factor, though more
difficult to define, is your expectation of the stove’s per-
formance. In other words, are you a shorts and t-shirt per-
son, or are you happy wearing sheepskin slippers and a
warm sweater while puttering around the house?

1. How Much Space?
When you shop for a wood stove, you’ll find that

most stoves list the square footage they are designed to
heat. Choosing a stove on that basis is the easiest, though
not necessarily the most accurate, way to go. That being
said, it is a good idea to know the total square footage of
your home. The simplest way to arrive at this figure is to
measure the length and width of your home and multiply
those two figures to get the square footage. Don’t forget to
add any additions or ells if they are open to the heated
space.

Next, consider your ceiling height. Most stove
companies list an area heated assuming the space has 8
foot high ceilings. If your ceilings are higher than 8 feet,
you can still use the area heated listed by simply convert-
ing it to a cubic measurement. If you multiply the square
footage listed as “area heated” by 8, you will come out
with the cubic space the stove can heat. Then multiply
your own square footage by your own ceiling height and
compare the two cubic areas. Cathedral ceilings are in their
own category and deserve special consideration because
heat can collect above the living area and get trapped
where it is of little use. Paddle fans can be installed for
rooms with cathedral ceilings to move warm air down to
the level where it’s most needed.

The final factor in evaluating your heating area is
to consider where the stove will be located. If your goal is
to heat the whole house, the best location for the stove
would be in the central part of the house. Wood stoves are
radiant heaters. The closer you get to them, the warmer
you are. Heat will flow easily to adjacent rooms and up
stairways, but will not easily find its way down narrow
hallways and into back rooms. Heat tends to dam up
behind door headers until enough has accumulated at the
ceiling to spill down through the doorway. A small box fan
in the upper corner of the header can facilitate getting heat
from room to room.

You might want to size your stove to heat a given 
area within your home, rather than sizing it to heat your
entire home. If the area you’d like to heat is largely closed
off from the rest of the house, you will want to select a
stove that will not overheat the space.  If the area has open
access to the rest of the house - you’ll need to consider that
heat will naturally “spill over” into the rest of the house.
A small stove may work fine for a small room, but if the
room opens onto the rest of the house and air flows freely -
your heat will dissipate over the larger area.  This will
reduce the heat you feel in the room you intended to heat.
Of course you can impact how the heat moves in the house
by opening or closing doors around the house. For exam-
ple, you’ll feel more heat in the downstairs area if you
close doors upstairs.

2. How Much Heat Loss?

Knowing the heating area of your house is one
part of the sizing equation. The other part is how much
heat you actually need, or, to put it another way, how
much heat your home loses over a given period of time. In
theory, a structure can be built so you could heat it with a
light bulb. But in the real world, heat loss is just a fact of
life. Whether you use oil, gas, electricity or wood, factors
such as climate, wind, solar gain, and how your home is
built and insulated play a very large role in determining
the heating demand of your home.

The single most important factor affecting heat loss
is the difference in temperature between the inside and the
outside of the building. As you’d expect, the greater the
difference, the greater the heat loss. If you are building a
new home, you can compensate for heat loss by (1) siting
the house to take advantage of passive solar gain, and 
(2) using building materials to absorb and store that heat.

What Size Woodstove?
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Locating a stove in the center of the house will allow for easy
air flow between roooms and maximize comfort.



You might also be able to site the structure to protect it
from wind. Wind accelerates heat loss. It also can infiltrate
your home through cracks around windows, doors, electri-
cal outlets, and other wall and roof penetrations.

Existing homes can always be made more energy
efficient by adding or improving insulation, sealing up
cracks, and improving the quality of windows and doors.
Trees and shrubs can be planted to serve as windbreaks.

A. Calculate Your Heat Loss

For a truly accurate picture of how many BTU’s
you’ll need to heat your house, you need to identify how
much heat you lose. This is not always an easy figure for
the average homeowner to come up with. Heating and
cooling engineers have developed fairly accurate methods
for determining building heat loss by measuring the net
area of wall, window, and roof surfaces and calculating
their heat transfer coefficients. Design temperatures for a
particular geographical site are included in the calculations
to come up with the heat loss for the building in question.
Many gas and electric utility companies will do an energy
audit at no cost, but they may be reluctant to do it unless
you’re planning on installing a conventional heating appli-
ance.

Short of calling in an energy auditor, you can get a
good idea of the BTU’s you’ll need to offset your own heat
loss by comparing your home to “The Average New
Home”. Calculations based on an EPA study show that an
average 1600 square foot home in the colder northern cli-
mates of the United States requires from 24,000 BTU/HR
up to a high of 48,000 BTU/HR during a typical winter. 
This result is based on an “average” new home. It is a sin-
gle-story wood frame house with 8 foot ceilings, double-
paned windows, 3 1/2 inches of insulation in the walls, 9
inches in the ceiling, and six inches in the floor. (R-11, R-
30, and R-19 respectively). If your home is poorly insulat-
ed and drafty, you will have to increase your result by 20,
30, or even 50 percent, depending on how it compares to
the sample home. If your home is super-insulated, with
tight construction and energy-efficient windows and
doors, you will have to deduct a percentage from the sam-
ple home. We’ve included some information below to
help you evaluate where your home stands compared to
“The Average New Home”.

R-value of Common Building Materials:

R-value of 8” concrete block:…………... 1.11
R value of 8” poured concrete:………..... 0.64
R-value of 4”brick………………………... 0.80
R-value of 1⁄2” sheetrock………………....  0.45
R-value of 1⁄2” plywood............................   1.25
R-value of single pane glass…………..... 0.91
R-value of 8” log wall............................... 11.00

R-Value Of Common Insulating Materials

R-value of 3-1/2” Fiberglass Batt…….... 11.00
R-value of 6” Fiberglass Batt...................  19.00
R-value of 6” Blown-in Cellulose............ 19.00
R-value of 1⁄2” Polyisocyanurate

Foil-Faced Foam(Thermax™)….........   3.30
R-value of 2” of Expanded Polystyrene 

(beadboard)………............................... 8.00
R-value of 2” of Extruded Polystyrene

(Stryofoam™, blueboard)...................  10.00

Determining how your home compares to the
“average” home is basically an educated guess. You will
have to compare the insulation values in your walls and
ceilings to the sample home, and also allow for window
and door area and the relative tightness or draftiness of
your house.  If your walls and ceilings have R-8 and R-19,
respectively, you should figure that your home will need
about 25% more BTU’s than “The Average New Home”.  If
your home has R-19 walls and passive solar gain, you’ll
probably want to scale  your BTU’s down about 25% from
“The Average New Home”.  Once you’ve got a sense of
how your house compares to “The Average New Home”,
you can use refer to the Climate Map and Heat
Requirements Table on the next page.

Woodstock Soapstone Company, Inc.
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Heat loss occurs through windows, doors, electrical outlets,
uninsulated walls and ceilings, recessed lighting, and other
unsealed building penetrations.

Attic Ceiling Losses

Heat loss from fire-
place chimney
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Recessed Lights

Dryer
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Door & Window Losses

Uninsulated Basement
Walls
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B. Determine your BTU’s needed

The Climate Map above and the Heat
Requirements Table on the left were designed by the EPA
to show BTU requirements for “The Average New Home”
in different parts of the country.  You can use these tools
for determining BTU requirements for your own home by
scaling the BTU’s needed up up or down based on how
your home compares to “The Average New Home”.  For
example, the high BTU need within Zone 1 can vary from
27,000 for a tight, well-insulated home to 67,000 for a poor-
ly insulated, drafty home.   By finding where you are
located on the Climate Zone Map, you can determine the
heat requirements in btu’s for the Average New Home by
referring to the Heat Requirement Calculations in the
table.  Then just scale that number up or down based on
how your house compares to “The Average New Home”.

3. What Are You Burning?
Oil, Gas, and Electric appliances burn at a set rate

because of the type of fuel they use. A gallon is a gallon, a
therm is a therm, a kilowatt is a kilowatt. And the unit is
either on or off. When evaluating the heat output of a
woodstove, you’ll have to consider two factors: 1) the dif-
ferent BTU potential of different types of wood, and 2) the
inherent rise and fall cycle of a wood fire. 

The heat content of wood varies from one species
to another, and in moisture content from one armload to
another. Burning dry, seasoned hardwoods can minimize

Woodstock Soapstone Company, Inc.
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Step 1: Find the zone for your home on the Climate Map above
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most of the irregularities of fuel wood, but there will
always be variations in heat output throughout the heating
season. In fact, this is part of the appeal of wood burning
for many stove owners. Keeping the home fires burning is 
an organic process. It requires getting to know your wood
supplier, or, in many cases, your own wood lot. Picking
the right trees to cut (or finding a trustworthy supplier),
splitting the wood, and storing it in a way that it can sea-
son and stay dry until you load up the stove can be a very
satisfying experience.

Whether you buy wood or cut your own, you’ll
want to know what to expect in terms of meeting your
heating requirements and what type and size stove you
will need to accomplish that. Below are some examples to
show you just how much the type of wood and the mois-
ture content can affect your heat output. 

Every woodburner is intimately familiar with the
cycle of a wood fire. The blaze of start up, the glow of a
mature fire, and finally the bed of ash and hot coals at the
end of a burn cycle. This cycle is part of the magic and
allure of a real wood fire, but it makes the production of
constant heat levels difficult over the course of a burn. A
stove that is rated at 50,000 BTU/hr may drop to one-tenth
of that amount toward the end of a burn cycle, and will
probably average an output of about 25,000 BTU per hour
over the course of one burn cycle. When shopping for a
stove, be sure to check the stove’s overall BTU/hr range,
not just for high heat output.  Woodstock Soapstone’s
Fireview is EPA rated at a low of 14,100 to a high of 55,000
BTU/HR. The Keystone and Palladian stoves are rated at
11,000 to 45,000 BTU/HR.  These are the BTU’s produced
over the course of one complete burn cycle (typically 8-12
hours for a Woodstock Soapstone stove).

In general, if the mid-range of a stove will fulfill
your BTU needs, you are in good shape.  If you buy a
stove that will produce the BTU’s you need only at the top
of it’s range, you should expect to fill the stove more often
in order to keep the fire at the high end of the burn cycle.
This will reduce your burn time (time between loads) and
increase the amount of wood that you burn.

If you have additional questions about wood stove
sizing, woodburning, or other installation questions,
please let us know. Our Customer Service reps help stove
buyers choose the right size stove every day. By having an
estimate of your home’s size, its construction and insula-
tion quality, and, most importantly, your expectations, we
can help you select the right size stove for your home. We
are available by phone at 800-866-4344 from 9-5 ET
Monday - Saturday. E-mail us anytime at info@wood-
stove.com.   Or stop by our factory, take a tour, and look at
our bulletin board filled with photos from stove owners.       

SPECIES FUEL
VALUE

MILLION
BTU’S PER

CORD

DENSITY
LB/CU.FT

AT
20%H2O

ASH High 20 43.4

SUGAR
MAPLE High 21.3 44.2

RED
OAK High 21.3 44.2

AMERICAN
ELM Medium 17.2 35.9

WHITE
PINE Low 12 26.3

How Dry is Dry?
In the firewood industry, wood is usually sold as green, sea-

soned, or kiln-dried.  Knowing the difference and buying the right
wood can mean the difference between a great heating season and a
miserable one.

Green wood is freshly cut and contains 35-65% moisture on
average.  Most of the energy in a fire made with green wood goes into
driving the moisture out of the wood, with very little left over for
usable heat!  Seasoned wood has usually been allowed to dry outdoors
for at least six months. The best seasoned wood has been allowed to
dry - split, stacked, and covered on top - for 6 to 12 months. On aver-
age, seasoned wood will contain between 20 to 30% moisture.  Kiln-
dried firewood is wood that has been split and dried in a kiln by mov-
ing 150° air over it for hours on end.  Kiln-dried wood contains 15 to
20% moisture.  Super kiln-dried wood (used for furniture) is dried to
just 6% moisture content.  This wood is not suitable for a wood stove
because it burns too hot and short for heat to be captured effectively.

The higher the moisture content, the less heat produced since
energy is used to burn off the water in the wood. In addition, wood
with higher moisture content burns cooler, resulting in more creosote
in your stove and chimney.  Moisture content for heating fuel should
be between 15 to 25% with the low end of the range being most ideal. 

TABLE 2.
HEATING CHARACTERISTICS OF DIFFERENT

WOODS

The heat content of your fuel wood varies from one species to
another and the amount of moisture in the wood.



When you think about installing a wood stove,
your next thought should be about the chimney.  The best,
most well built stove, can only perform as well as the
chimney that it’s connected to.  They work together as a
system. The chimney drives the system by exhausting flue
gases from the stove and simultaneously pulling fresh
combustion air into the stove.  A continuous supply of air
is crucial to maintaining a steady, hot fire.  That supply of
air is dependent on the ability of the chimney to exhaust
flue gases as they are created by the combustion occurring
in the stove.  Air supply, combustion, and exhaust are all
part of the same balanced process in a well-designed sys-
tem.  A lazy, smoldering fire, back puffing, sooting, and
down drafting are all symptoms of a poorly designed
chimney, or one that wasn’t intended for the stove it is
being used with.

So what makes the system work?  And how can
you feel confident that your installation is going to per-
form well?  The good news is by understanding a few
basic principles of draft and flow, not to mention safety,
you will be well on your way to understanding good
chimney design.  There are excellent products on the mar-
ket to install a pre-fabricated chimney from scratch, or to
adapt an existing chimney or fireplace to a new wood
stove.  The design principles are essentially the same for
each.

A. Draft and Flow
The most basic principle of chimney design is one

that we are all familiar with: hot air rises.  In this case we
actually mean hot gases.  The greater the temperature dif-
ference between the gases in the chimney and the outside
air, the faster the gases rise.  This natural movement of

gases up the chimney is draft.  For there to be adequate
draft to maintain proper combustion, a certain volume of
gases has to move through the chimney.  This volume of
gases is the flow.  The stronger the draft, the greater the
flow.  

The other important design principle is the suction
effect: air (or gas) always moves from a zone of higher
pressure to a zone of lower pressure.  As the warm, buoy-
ant gases exit the stove and move up the chimney (draft),
they create a low-pressure zone, pulling the lower temper-
ature air near the opening of the stove in behind it. Fresh
air for combustion is drawn into the stove at the same rate
that exhaust flows out of the stove and up the chimney.
This is what makes for a balanced system.

B. The Perfect Chimney

Whether you have an existing chimney or are
thinking of adding a new one, it helps to know what
makes “The Perfect Chimney”.  That way you can compare
your existing chimney or chimney plan to the perfect
model and know what to expect for performance.  

1. Keep the chimney inside the house
The difference in temperature (and therefore pres-

sure) between the flue gases and the outdoors determines
draft.  By locating the stove and chimney inside the house
you ensure warm exhaust, resulting in better draft.   A cold
exterior chimney will not draw as well and will be subject
to down drafting caused by cold, heavy air working
against the warm exhaust.  It will also be subject to heavier
creosote build up than an interior chimney.  

What Makes A Good Chimney
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An inside chimney stays warm and smoke rises quickly out of
the stove and up the chimney.  An outside chimney is a cold
chimney.  The smoke cools quickly and slows down. This slows
down the amount of air brought into the firebox and makes it
harder for the stove to produce heat in the home. 

Hot air rises up the chim-
ney pulling fresh air into
the stove in its wake.

The amount of fresh
air being pulled into
the stove depends on
how quickly smoke is
being pulled up the
chimney.

   



Creosote is the tarry substance created when warm
smoke condenses on a cold surface. When an exterior
chimney cannot be avoided, it should be located on the
gable end of the home and insulated, either by using insu-
lated chimney pipe or building an insulated chase (simply,
a framed box, sided to match the house siding) around an
existing masonry chimney. 

2. Match the flue size of the stove
The flue is the opening in the chimney that allows

for the passage of exhaust.  The size of the flue is mainly
determined by the size of the flue collar on the stove.
Wood stoves are designed and tested for the flue size that
maximizes combustion.  A flue that is too small will con-
strict the flow.  A flue that is too large will cause a drop in
pressure, and therefore a decrease of flow.  Picture water
flowing in a stream.  When the stream bed is narrow, the
water flows quickly.  If the streambed becomes wider, the
water slows down.  The same thing happens to smoke as it
flows through a chimney.  An oversized flue allows the
smoke to slow down and condense inside the chimney -
resulting in water, creosote, and sluggish draft. 

A six or seven inch flue is ideal for our stoves.  A
chimney that is either 8” in diameter if round, or 8” x 8”
square, will still provide good draft for our stoves, as well
as for most wood stoves available today.  If you are design-
ing a new chimney, it’s better to go with a round flue.
They create less resistance to flow and are easier to clean.
Creosote tends to build up in corners of rectangular flues.

3. Give yourself enough height
A tall chimney performs better than a short one.

The taller the column of warm gases the greater the differ-
ence between its pressure and that of the outdoor air.  We
recommend a minimum chimney height of fourteen feet
for our stoves.  Additionally, all chimneys must conform to
the “3 foot, 2 foot, 10 foot rule”.  This means it must be a
minimum of three feet above the roof on the uphill side of
the chimney, and at least two feet higher than any part of
the roof within 10 feet (measured horizontally).  Where
possible, the chimney should be located as close as possi-
ble to the highest point in the house. 

In some cases, a chimney can be too tall, possibly
resulting in over drafting which, in turn, can cause a fire to
burn too hot.  Over drafting can usually be controlled with
the stove damper or a pipe damper, or a combination of
the two.

4. Limit the bends
Resistance can be caused by elbows, tees, offsets,

obstructions, or long horizontal runs in the chimney.
Many chimneys will require some elbows, tees, or other
restrictions, but the best performing chimneys will have a
limit to how many.  Generally, a rear-vented stove should
have no more than three elbows, and a top-vented stove
 should have no more than two.  

5.  One per flue, please
There is a lot of contradictory information regard-

ing using a chimney flue for more than one appliance,
especially if they use different types of fuel.  State and local
codes differ on the subject from one place to another and
are always changing and being updated.  It is our recom-
mendation that a wood stove have its own flue, both for
safety and to ensure good draft.

C. How Will Your Chimney Measure Up?
If by now you’ve gotten the impression that the

ideal chimney is one that runs straight up from the stove
through the center of the house and out the roof, with no
elbows or bends, you’d be right.  However, your house
layout or other factors simply may not allow for “the per-
fect chimney”.  This does not mean you can’t install a
wood stove with a chimney that performs well.  There is
latitude in most of the guidelines above.  In fact, there are
very few installations that meet all of the “perfect” charac-
teristics.  Our hope is that by understanding the principles
of what makes a good chimney work you can avoid some
obvious mistakes right from the start.

For more information on venting your stove into
an existing brick or stone chimney, check out our article
“Masonry Chimneys”.  If you are planning to install a pre-
fabricated metal chimney you may want to read our article
“Prefabricated Chimneys”.  Or give us a call at 1-800-866-
4344.  We would be happy to help you plan a safe and
effective chimney system.

Woodstock Soapstone Company, Inc.
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Venting into a chimney that is too large allows smoke to cool
quickly resulting in creosote, condensation, and sluggish draft.  

3’min

2’min
10’

The chimney must extend a mini-
mum of 3’ above the roofline, and a
minimum of 2’ above anything
within a 10’ radius.  The minimum
height for good draft is 14’ above the
flue exit of the stove.

12” 12”
6”



Prefabricated metal chimneys provide a wide vari-
ety of options for anyone considering a wood stove instal-
lation.  Homeowners are no longer restricted to the tradi-
tional brick or stone chimney, which are often prohibitive
because of cost or design considerations.  Metal chimneys
allow for a lot of flexibility for locating a stove in either an
existing or new home, and are relatively inexpensive and
easy to install.

Metal chimneys are most commonly fabricated
with double or triple wall galvanized or stainless steel.
Double walled chimneys have mineral wool insulation
packed in between the two walls.  Triple wall chimneys
rely on air ventilation between the two outer layers to keep
the exterior of the chimney cool.  In either case, they must
be rated “UL Class A - All Fuel Approved to 2100° F”.  The
2100° test standard will be indicated on the chimney label.
A Class A chimney is needed to be safe in the event of a
chimney fire or other period of excessive heat.  Woodstock
Soapstone carries Selkirk’s Metalbestos Platinum Series of
stainless steel Class A chimney pipe.  It has a twist-lock
system that is safe, durable, and comes with a limited life-
time guarantee.  Metalbestos chimney pipe has a 2” clear-
ance to combustible building components.

Woodstock Soapstone’s Fireview and Classic
Models have a six-inch flue collar and six-inch stovepipe
and chimney pipe is recommended.  The Keystone and
Palladian models have a seven-inch flue collar but can be
used with either six or seven inch pipe (six inch pipe
requires a reducer).

A. Quick Pipe Primer
When installing a metal chimney system it is

important to understand the difference between stovepipe
and chimney pipe.

1. Stovepipe

Stovepipe is also referred to as con-
nector pipe because it connects the wood
stove to the chimney pipe.  It can be single or
double walled, but is neither insulated nor
air-cooled and it has greater clearance

requirements.  Stovepipe cannot penetrate either a ceiling
or wall.  It must transition to chimney pipe.  Once it makes
the transition, you will have to run chimney pipe from that
point forward.

2. Double Wall Pipe

Double-walled stovepipe (or Close
Clearance pipe) is another type of connector
pipe that allows for reduced clearances to
combustible surfaces.  Typically, double wall
pipe can be installed within 6” of a com-
bustible surface.  Double-wall pipe cannot
penetrate a ceiling or a wall.  Single wall and
double wall stovepipe cannot be combined in
the same installation. 

3. Class A Chimney Pipe

Class A chimney pipe is UL rated to
2100° and is approved for passing through
walls and ceilings in conjunction with other
components such as wall thimbles or firestops.

Critical Component: The Chimney Pipe Adapter
Any prefabricated chimney needs to have a
way to convert the thick stainless steel Class
A pipe to the standard single or double wall
stove pipe that connects the chimney to the
stove.  In the Metalbestos system, that piece
is the Chimney Pipe Adapter.  On one end it
has the same twist lock feature as the chim-
ney pipe, and the other end fits inside single
or doublewall stovepipe.

B. Three Common Chimney Designs
Choosing where your stove will sit in the house

has to be considered in conjunction with how the chimney
will be installed.  There are typically three options for
where to install a chimney: 1) run the chimney through a
flat ceiling and up through the roof, 2) go up through  a
cathedral or pitched ceiling and roof, or 3) go through the
wall and up along the outside of your house.  In each
instance, the chimney for a wood burning stove must end
high enough above your roof to meet safety codes and
ensure good performance.

If your stove location gives you a choice of going
through the ceiling or out through the wall, it is always
better to go through the ceiling.  An interior chimney is
vastly better for ensuring good draft because the pipe stays
inside the heated part of the house longer - keeping smoke
hotter.  (See “What Makes a Good Chimney”)

Prefabricated Chimneys
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Tapping into an existing metal chimney?
If you are replacing a stove and plan to use the existing prefabri-
cated metal chimney, it is a good idea to check a few things out
first.  1) Make sure the chimney is labeled for 2100°.  2) Check
to make sure the chimney has been installed properly and meets
all clearance requirements.  3) Compare the flue size to the stove
you will be installing.  (See “What Makes a Good Chimney”). 

    



Installing a chimney in a room with a flat ceiling is
quite straightforward.  Your stovepipe will start at the
stove’s flue collar and go up to the ceiling.  The Finish
Ceiling Support  will be installed in the ceiling to provide
the necessary clearance and structural support for up to
fifty feet of chimney pipe.  

The upper bucket of the Finish Ceiling Support is
nailed or screwed into a 121⁄4”x 121⁄4” rough opening
between the ceiling  joists. This framing will be concealed
by a trim plate on the kit that mounts flush to the finished
ceiling.  The lower bucket provides the support for the
chimney pipe.  A Chimney Pipe Adapter is attached to the
bottom piece of chimney pipe and extends down through
the lower bucket into the room.  The Adapter makes the
connection from the chimney pipe to the stovepipe.  If
there is insulation above the ceiling, you will need to have
an Attic Insulation Shield to prevent the insulation from
coming in contact with the chimney pipe.  

From the ceiling level, Class A chimney pipe con-
tinues up through any attic or second floor space and
through the roof.  The  Adjustable Flashing and Storm
Collar provide lateral support and protect against rain and
snow leakage.  A Round Top chimney cap is added to the
last section of chimney pipe to keep out rain and snow as
well as birds or other small animals that might be tempted
to nest in the chimney.

Since stove placement determines chimney place-

ment, it is helpful to know exactly where you want the
stove and that it meets all clearance requirements.  The
stove doesn’t have to be in place to begin installing your
chimney, but the location of the flue collar should be veri-
fied before you begin.  It is helpful to make a cardboard
template the same width and depth as the stove in order to

“lay out” your installation and make sure pipe will be
straight and plumb.

Once you’ve got your location laid out, you just
need to determine the pipe you need.  You’ll find instruc-
tions for figuring pipe lengths at the end of this article.  

Woodstock Soapstone Company, Inc.
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Installation 1  - Flat Ceiling Through the Roof
Round Top

Class A Chimney Pipe

Flashing and Storm Collar

Roof
Brace

Single or
Double Wall
Stove Pipe

Finish Ceiling
Support 

The upper bucket
allows you to nail
the support to your
ceiling joists.

The lower bucket
supports the chim-
ney pipe. 

The trim plate pro-
vides a neat finished
look at the ceiling.

In a flat ceiling installation, the Class A chimney pipe can pass
through attic space with just an insulation shield.  If the pipe is to
pass through living space, it must be enclosed.



When you have a pitched ceiling, your chimney
pipe will be supported by the ceiling joists and hang down
into the room 3-12 inches.  There are two support options
for this type of installation - the Support Box or the Roof
Support Package.  The key differentiator for most people is
style. The Support Box conceals the stainless steel pipe
that penetrates below the ceiling and the Roof Support
would allow that stainless steel pipe to be visible in the
room.

The Support Box is a metal box (painted to match
the casting color of your stove) that hangs down from the
ceiling and conceals the stainless steel chimney pipe.  It is
surrounded by a piece of metal trim to create a finished
look on the ceiling.  

We recommend the Support Box for folks who pre-
fer not to see any of the stainless steel pipe in the living
space.  It is typically used in A-frame construction, mobile
homes, or scissor truss systems.  The Support Box can sup-
port up to 20 feet of chimney pipe.  The box is sized to fit
between 16” on-center rafters or trusses and provides a fin-
ished connection with the stove pipe at the ceiling level.  A
Chimney Pipe Adapter is attached to the bottom piece of
chimney pipe and extends down through the flange on the
bottom of the Support Box into the room.  The Adapter
makes the connection from the chimney pipe to the
stovepipe.

The Support Box can also be used in a Cathedral

ceiling where there is no space between the ceiling and
roof deck.  In this case, you will have to use tin snips to cut
the corners of the box where it protrudes through the roof
and fold the sides down flat onto the roof deck (see above).

The Roof Support Package provides for a clean,
simple installation where having a short length of stainless
steel chimney pipe (about three to twelve inches) visible at
the ceiling is acceptable.  It consists of an 18” length of
chimney pipe supported by two brackets that sit flat on the
roof joists.  The bracket system provides the necessary two-
inch clearance to combustible materials and can support
pipe above and below  (up to thirty feet total).  

With a Roof Support, the opening in the ceiling is
trimmed with a Pitched Ceiling Plate.  This metal trim cre-
ates a frame around the stainless steel chimney pipe as it
descends from the ceiling.  The trim is 16.5” wide and can
be painted to match the color of your stove’s castings.
Single or Double Wall Stove pipe is attached to the chim-
ney with a Chimney Pipe Adapter and trimmed with a
Finishing Collar at the connection.  

Where the chimney pipe passes through the open-
ing in the roof, an Adjustable Flashing and Storm Collar
provide lateral support and protect against rain and snow.
A Round Top chimney cap is added to the last section of
chimney pipe to keep out rain, as well as birds or other
small animals that might be tempted to nest in the chim-
ney.
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Installation 2  - Pitched (or Cathedral) Ceiling Through the Roof
Round Top

Class A Chimney Pipe

Flashing and Storm Collar

Roof
Brace

Single or
Double Wall
Stove Pipe

Support Box
or 
Roof Support

The Support Box
A support box can
hold up to 20’ of chim-
ney pipe.  It is a metal
box that can be paint-
ed to match the color
of the castings on your
stove.  The box is cut
and the flaps laid back
and secured to roof
joists.  The box effec-
tively hides the stain-
less steel pipe from
view inside the room.

The Roof Support
A roof support kit is
an 18” section of
Class A chimney pipe
with two “wings”
attached.  The wings
are secured to the roof
joists and provide sup-
port for up to 30’ of
pipe.  Several inches of
the stainless steel pipe
will extend down into
the room. 



If your stove location requires your chimney to
pass through an exterior wall and run vertically up the
side of the house, Metalbestos has a kit to get you through
the wall safely.   While the Metalbestos system is com-
pletely safe to “stand alone” we would highly recommend
building an insulated chase around the pipe on the out-
side of the house to help keep it warm.  This will help pro-
mote good chimney performance and reduce creosote for-
mation.  (See “What makes a good chimney”).  

The support for a thru-the-wall kit includes a
Class A Insulated Wall Thimble framed in a 12 1⁄4” x 12 1⁄4”
opening in the wall with Class A pipe running through it.
The Wall Thimble ensures the clearances needed for safety.
The Wall Thimble telescopes from 6” to 11” to accommo-
date walls of various thickness.  It also provides a
trimmed appearance to cover the wall cutout.  

A 9” or 12” section of Class A chimney pipe is typ-
ically used to pass through the wall thimble and the wall.
Several inches of this stainless steel pipe will be visible in
the room.   You will need a piece of stove pipe to connect
the chimney pipe with the stove.  There should be a 1⁄4”
rise for every foot of pipe to keep the flue gases moving
upward.  The stove pipe connects to the chimney pipe
with a Chimney Pipe Adapter.  A Finishing Collar pro-
vides a trimmed appearance at this connection.

Once through the exterior wall, the chimney pipe

connects to an Insulated Tee.  The Tee provides a 90° turn
and a clean-out.  The tee rests in the Wall Support Kit, a
structural support that is usually lag-screwed to the side
of the building.  It can support up to sixty feet of chimney
pipe.  Wall Bands are collars that attach the chimney pipe
to the side of the building every eight feet for stability and
to maintain the required 2” clearance.

If you have to run your pipe through an over-
hanging eave, you will also need an Adjustable Flashing
and a Storm Collar to provide lateral support and protect
against rain and snow leakage.  You will need to know
your roof pitch to select the correct Adjustable Flashing.  A
Pitched Ceiling Plate can be used to trim the cutout at the
underside of the overhang.

If you choose to jog around the overhang, you will have to
add a 15 or 30-Degree Elbow Kit and a piece of pipe
between them to provide the correct offset.  Thirty-degree
elbows are the maximum allowed.  This method is costly
and cumbersome and not generally recommended.  If at
all possible, try to plan your chimney to run up a gable
end, which in most cases will have a minimal overhang, if
any.

A Round Top chimney cap should be added to the last
piece of chimney pipe to keep out rain and snow, as well
as birds or other small animals that might be tempted to
nest in the chimney.
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Installation 3  - Through the Wall
Round Top

Class A Chimney Pipe

Roof
Brace

Single Wall
Stove Pipe con-
nects to Class A
chimney pipe
going through
the wall Insulated

Tee and
Cap

Wall
Support Kit

Insulated
Wall
Thimble The insulated tee

rests on a wall sup-
port kit mounted to
the outside wall of
the house.  The tee is
constructed to pro-
vide the required 2”
cvlearance to com-
bustible materials.

The wall support kit is designed to hold up
to 60’ of chimney pipe.

The insulated wall thimble creates a
safe passage for the chimney pipe to
pass through a combustible wall.
The inside trim piece can be painted
to match your stove’s casting color.

Wall Band



How Much Pipe?
For any of the three common chimney designs

we’ve described, your job isn’t complete until you figure
out the total length of chimney pipe you need. There are
two parts to this calculation: 1) measuring the pipe you’ll
need to penetrate the roof, and 2) calculating how much
pipe you will need to extend above your roofline.

For interior systems, your Class A pipe begins at
the support component.  For a flat ceiling, you will need to
measure from the ceiling in the room with the stove right
up through upper floors, eaves, and attic to the roof.  For
pitched ceilings, your measurement begins at the ceiling
and should include any attic space.

For exterior chimneys, your insulated tee will pro-
vide 6” of vertical rise outside the house.  You’ll need to
measure from the centerline of the wall pass through to the
roof and then subtract the 6” for the tee.  From the roofline,
follow the directions below to determine how much more
pipe you’ll need.  Remember to include a length of pipe for
passing through the Wall Thimble and a Wall Band for
every eight feet of vertical pipe.

Once you have your measurements to the roof,
you are ready to calculate the amount of pipe extending
above the roofline.  This calculation is based on the pitch of
your roof and the oft quoted “3-foot, 2-foot, 10-foot rule”.
This is a long-standing design requirement established by
tradition (look around at brick chimneys in old colonial
homes) and research, and it’s required by the National Fire
Protection Code.  It means that the chimney must rise at
least three feet higher than the roof where it passes
through on the uphill side, and it must be at least two feet

higher than any part of the roof within ten feet (measured
horizontally).  

This is where knowing your roof pitch comes in.  Roof
pitch is the number of inches the roof rises vertically for
every twelve inches it runs horizontally.   It is expressed as
inches of rise/inches of run, such as 3/12, 4/12, 5/12.  To
figure out how much pipe you will need above your roof
line, multiply the rise or numerator of your roof pitch (3 or
4 or 5, etc.) times ten and add 24 inches.  This is the total
number of inches of pipe you will need above where you
penetrate the roof.

If your chimney will be less than ten feet away
from the peak (measured horizontally), simply  multiply
the rise or numerator of your roof pitch  by that number
rather than by ten.  Add 24 inches as before.  If the chim-
ney is close to the peak, your math might give you a total
height that is less than 36”.  If it does, add what you will
need to meet the minimum 36” requirement.

If you will have six feet or more of chimney pipe
above the roof opening, you will need a Roof Brace Kit to
stabilize the chimney in windy conditions.  Steeper pitched
roofs require higher chimneys, and often require at least
one Roof Brace Kit.

Ninety-five percent of the chimneys we see fall into one of
the three common designs above.  If your installation is
making you scratch your head or if you’d just like some
help figuring out what your options are, just give us a call.
We are happy to help talk through and design safe and
effective chimney installations to go with our woodburn-
ing stoves.  Our hours are 9am to 5pm Monday through
Saturday at our factory and showroom in West Lebanon,
NH or by phone, toll-free 1-800-866-4344.
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Four Key Measurements for Interior Chimneys
A -- The floor to ceiling height where the stove will be
located.  If there are two stories, you will also need the
floor to ceiling height of the second floor.
B -- The distance from the floor of the eave or attic to the
roof (where the chimney passes through).  In some types
of construction, this will be the height of roof trusses.
C -- The distance from the chimney to the peak of the
roof (measured horizontally).
D -- The pitch of the roof (rise over run). 

Four Key Measurements for Exterior Chimneys
A – The distance from the floor to the centerline of the
wall pass-through. (223⁄4” or higher for our stoves)
B – The distance from the centerline of the wall pass-
through to the roof line.  (If offsetting around an over-
hang, you will also need to measure the width of the
overhang.)
C - The distance from the chimney to the peak of the roof
(measured horizontally).
D – The pitch of the roof (rise over run). 

3’min

2’min
10’

The chimney must extend a
minimum of 3’ above the
roofline, and a minimum of 2’
above anything within a 10’
radius



Woodstock Soapstone Company, Inc.
66 Airpark Road, West Lebanon, NH 03784  •  Toll Free:  1-800-866-4344  •  Fax:  603-298-5958  • Email:  info@woodstove.com



Stovepipe is the single wall pipe that connects the
stove with the chimney.  Often, the length of pipe that you
need between the stove and the chimney does not match
the lengths of pipe (12”, 24”, 36” etc.) that are available.
Rather than having to cut pipe,  we offer an adjustable
pipe that can fit where regular pipe sections cannot.

Below are instructions for installing the 6” diame-
ter 38” to 70” adjustable pipe kit. The kit is made up of
two pipes, each 36” long.  One of the sections is tapered all
the way down its length so that it will slide down inside
the other pipe.  You can slide it down as much or as little
as you need to fit the area you have.  Together, these two
pipes can be adjusted from a minimum length of 38”  to a
maximum length of 70”.

A. Tools Needed
Cordless Drill
1/8” Drill Bit
Phillips Screwdriver

B. Instructions
Stand the two 36” long sections of pipe next to

each other so that the top end of each pipe is the end with

the pre-drilled screw holes.  Notice that the top of one pipe
has the pre-drilled screw holes below a ridge.  We will call
this Pipe #1.  The other pipe has the pre-drilled screw
holes above a ridge.  This will be Pipe #2.  Pipe #2 will slip
into the top of Pipe #1.  The end of Pipe #2 without the
pre-drilled screw holes will slide down inside the top of
Pipe #1.  

When you have found the right length for your
installation, use the holes in the top of Pipe #1 to align and
drill through Pipe #2.  Then install the 4 sheet metal screws
provided.  

You may notice that installing the pipe in this way
leaves you with the crimped end of the pipe pointing
down.  This is the correct alignment for stove pipe.
Installing pipe with the smaller (or crimped) end pointing
down allows condensation to run down the inside of the
pipe and back to the stove instead of running outside the
pipe, creating ugly drip marks.  Many people think that
installing stovepipe with the crimped end down will allow
smoke to leak out.  This is not true.  Provided your chim-
ney system has sufficient draft, smoke will not escape
through the joints with the crimped ends pointing down.   

Installing Adjustable Stovepipe
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Using an existing masonry chimney is the obvious
first choice for venting a wood stove.  Many homes are
built with traditional masonry fireplaces or freestanding
masonry chimneys.  The convenience of an existing chim-
ney can make for an installation that is quick and simple.
But chimneys need to be inspected closely to be sure the
installation will be safe and perform to your expectations.
In this article, we review the components of a masonry
chimney that should be checked to ensure safe and effec-
tive installation.  We also discuss solutions for chimneys
that do not meet these standards.

1. Checking Out An Existing Chimney
Making use of an existing chimney can be a safe

and convenient way to vent a wood stove.  However, an
out-of-use or abandoned chimney may not be up to code
or suitable for use with a high-efficiency wood burning
appliance.  Even a chimney that has been in use for years
may have flaws that make it unsafe for use now.  This
doesn’t necessarily mean that the chimney in your home
can’t be used.  It just means that all chimneys should be
inspected by a professional and needed repairs should be
made before you hook up your stove. Even chimneys in
newer homes should be inspected for soundness and prop-
er clearances to combustibles.  A good source for finding a
chimney professional in your area is the Chimney Safety
Institute of America.  This trade organization keeps a
“searchable” list of certified chimney sweeps on their web-
site, www.csia.org.

In addition to making sure the chimney meets all
of the safety specifications, it is important to evaluate how
well your chimney will perform with your new stove.  For
that, you need to consider the height of the chimney and
the size of the flue.   In general, a chimney should be at
least 14’ high to provide adequate draft for a wood burn-
ing stove.  Taller chimneys typically produce greater draft
and increased performance.  However, a chimney that is
too tall can produce excessive draft and require an addi-
tional damper in the flue pipe.

The flue is the opening in the chimney that allows
for the passage of exhaust.  Flues come in all shapes and
sizes.  Fireplace flues can be as large as 12” x 12”.  Other
flues can be a simple 6” or 8” round.   The flue size is
important because it helps determine how much draft your
chimney will have, thus how well your stove will perform.
Picture water flowing in a stream.  When the stream bed is
narrow, the water flows quickly. If the stream bed
becomes wider, the water slows down.  The same thing
happens to smoke as it flows through a chimney. An over-
sized flue allows the smoke to slow down and condense
inside the chimney - resulting in water, creosote, and slug-
gish draft.   (See the article What Makes A Good Chimney).

2.  The Re-Line Solution
If your masonry chimney doesn’t meet the safety

or sizing requirements described above, it can still be used.
In many cases, chimneys can be re-lined fairly easily and
inexpensively ($475 to $650 for materials), and doing so
will improve your chimney to a completely safe and reli-
able condition.  The most popular type for wood stove use
is a flexible stainless steel liner that runs up the entire
length of the chimney.  These liners are tested to UL
Standard 1777 and should only be used in a chimney with
at least a 4” thickness of masonry all around the liner.
They are not meant for use in a combustible chase.

Masonry Chimneys
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What Makes A Chimney Safe?

The National Fire Protection code has identified certain
requirements for masonry chimney safety:

• Chimneys should have a fireclay flue liner 5/8 “ thick
• There should be a 1/2” air space between the  flue liner

and the inside face of the chimney walls
• The mortar joints on the inside surface of the flue tiles

should be smooth 
• There should be a crown of concrete or non-water 

soluble refractory cement sloping away from the 
chimney and sealed with a flexible material

• The chimneys walls should be no less than 4” nominal
thickness

• The chimney should have a cap to keep out moisture, 
birds, or other pests

• Interior chimneys should have a minimum 2” clearance
to combustible materials

• Exterior chimneys should have a minimum 1” clearance
to combustible materials The Forever Flex Liner Kit includes a stainless steel cap, top

plate, flexible liner, and a tee with removable cap.

 



The advantage to re-lining is improvement in both
safety and performance.  The flexible liners have been test-
ed to the same high-temperature standards as Class A pre-
fabricated chimneys and can be purchased in sizes that
match the flue collar on the stove.  A flexible liner is also
easy to clean and maintain.  They are sold as a kit, and
include a tee (for connection to stovepipe), a top flashing
to seal the opening of the chimney, and a cap.  They are a
listed system, which means that no components can be
substituted unless approved by the manufacturer.  

If your chimney is unlined, or the liner is in poor condi-
tion, you will need to wrap the flexible stainless steel liner
in a special insulation.  The insulation, which is made
specifically for the liner, provides for zero clearance from
the chimney’s masonry exterior to combustibles.  It will
also assure proper draft for the best performance of a high-
efficiency wood stove.

Woodstock Soapstone carries the Forever Flex
brand liner.  This is a high quality system that comes with
a limited lifetime warranty.  These can be installed by a
professional, but you can do it yourself if you are mechani-
cally inclined and don’t mind working on a rooftop or
scaffolding.  The Forever Flex Liner kit comes with com-
plete instructions, but we have outlined the basic method
here in order to help you decide if installing the kit is a job
you’d like to tackle yourself.

A.  Fireplace Installations

Installing a woodstove in front of a fireplace is one
of the most common installation scenarios we hear about.
Fireplaces are typically located in a central part of the
house or in a common area, and an existing hearth and
chimney make a natural choice for a wood stove installa-
tion.  Plus, you will be replacing an energy-wasting fire-
place with an energy-producing wood stove.  

There are a few things to be aware of for this type
of installation.  For example, it is not acceptable to simply
run a pipe from the stove into the fireplace and leave it at
that.  This type of installation is against the fire code, it will
soot up your fireplace with creosote, and you won’t get the
draft you need to run the stove properly.

Fire codes requires a “positive connection” from
the stove to the bottom of the chimney above the damper.
This means that stovepipe, usually the flexible pipe that
we just described, must run from the stove through the
fireplace and up beyond the damper, preferably to the top
of the chimney. The connection between stove and chim-
ney must be such that the chimney can only draw air
through the stove to assure proper draft and flow.  The
“positive connection” means that there are no leaks in the
system that would allow the chimney to draw air from the
room, rather than the stove.

Flex liner kits are available that extend only from
the stove up to the bottom of the existing flue liner above
the fireplace damper, but we discourage their use.  The
area around this type of kit must be tightly sealed at the
damper, or chimney draft will be reduced and stove per-
formance will suffer.  They are more difficult to install and
cleaning the chimney around them is also difficult.

B.  Freestanding Chimney Installations

If you have a chimney in your home that once
served another wood stove or other type of heating unit it
may have a breach, or a hole to accept stovepipe.   If the
chimney is in good shape, appropriately sized,  and not
being used to vent any other appliance, you may be able to
use it as is.  Connecting a stove to an existing chimney is as
simple as running pipe from the stove to the chimney
opening, or thimble.   

If the chimney is already lined with a fireclay flue
it will probably have a fireclay or steel thimble.   A thimble
can be either directly behind the stove (allowing for 1⁄4” rise
for each foot of connector pipe) or anywhere in the chim-
ney above the stove.  Three or four feet above the stove is
typical.  Stove pipe should penetrate into the thimble to
depth of at least 1 1⁄2”.    An adapter  may be necessary if
the thimble size does not match the stove’s flue size. 
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Illustration A above depicts the worst possible fireplace
installation - leading to creosote and backpuffing. B is an
acceptable halfway point - a flexible pipe runs just up to the
point where the chimney’s tile liner starts.  C is the best fire-
place installation - one full liner from top to bottom.

CA B

An insulating blanket is available to wrap around the stainless
steel liner. The insulation is required for chimneys with no liner
or liner in poor condition.



If your chimney is not lined, you will have to
install an approved liner.  Again, our recommendation for
cost and ease of installation is a flexible stainless steel liner.
If you are working with an unlined chimney, chances are
pretty good that it won’t have an approved thimble.  The
snout of the tee on the Flex Liner will serve this purpose.

3.  Installing A Liner Kit

Before you order your liner kit, you will need to
collect a few measurements: the height of the chimney
from top to where the stove will be located, the size of the
flue (best measured from the top of the chimney), and (for
fireplace installations) the size of the damper in the top of
your fireplace.   Many dampers are narrow, usually a
width of 4 1/2”.  If your damper is less than the 6 or 7”
diameter of the liner, you will either need to remove the
damper and part of its frame or order your liner kit with
the end “ovalized”.  Forever Flex can “ovalize” the last
four feet of the liner to help it fit through the damper
frame.  The kits come in lengths of 20’, 25’, 30’, etc.  You
will want to order a long enough kit to give you about a
foot of extra liner.  The extra foot of liner allows for some
bending within the chimney and gives you a small  margin
of error. 

If the existing chimney is not lined or is cracked,
you should wrap the liner with the insulating blanket
according to the directions that come with the kit.  You can
now install the liner from the top of the chimney.  It’s a
good idea to attach a pulling chain or rope to the bottom of
the liner so a helper can grab it from inside to help pull it
down and guide it through the damper opening.  Do not
force the liner into a chimney.  Although it’s acceptable for
the liner to touch the chimney sides when in use, it may
snag on mortar joints or obstructions and damage the liner.

Once the liner is in place you should trim the top
of the liner to four inches above the crown.  Run a heavy
bead of silicone caulk around the chimney crown or top of
flue tile.  Place the top plate over the liner and press it
firmly down onto the caulk.  Tighten the hose clamp on the
top plate to the liner using a 5/16” nut driver.  Set the cap
on top and use the hose clamp to secure it in place.

Inside the fireplace, you will now attach the tee to
the end of the liner.  If your liner was ovalized in order to
fit through a narrow damper, you will have to squeeze the
liner back into round in order to fit the end into the tee.
The easiest way to do this is with a belt or strap or with a
rubber mallet.  Once it is round, use a 5/16” nut driver to
attach the tee body to the flex liner with the hose clamp
provided.   You can now finish the bottom termination by
attaching the snout to the tee, again by using the 5/16” nut
driver to secure the locking band.  A piece of stovepipe of
the appropriate length finishes the installation by connect-
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The last four feet of the liner can be “ovalized” in order to fit
through a narrow damper. The end will have to be squeezed
back into round in order to connect to the tee.

It is easiest to pass the liner down from the top of the chimney.
Position a helper inside at the fireplace or thimble to help guide
the liner into final position.

The top plate both seals off the top of the chimney and provides
the support for the stainless steel liner. The cap ensures rain,
snow, and small animals stay out of the chimney system.  



ing the stove’s flue collar to the snout of the tee.  Use the
self-tapping screws provided with your stove pipe to
secure the connection.  The end of the tee’s snout should
fit inside the stovepipe so that any creosote or condensa-
tion stays in the pipe.  The stovepipe should have a slight
rise of 1⁄4” per foot for proper flow of exhaust.

The installation for a freestanding chimney is the
same as for the fireplace installation described above.  The
only difference is that you will not be threading the liner
through a damper. For installations where you will be
connecting to the tee through a thimble, you should attach
the tee body to the end of the liner before you pass the
liner down from the top of the chimney.  

Next, you will install the liner from the top, again
with a helper guiding from below.  The liner and tee body
should extend down to the thimble opening.  Push the
locking clamp for the snout through the breach in the
chimney so the tee body can be pulled down through it.
You will then reach through the inside of the snout to
tighten the clamp with the nut driver.  The nut is conve-
niently located inside the snout for ease of access.  When
the nut is tightened, the snout and tee body make a secure
seal.  The snout will extend out through the chimney wall
and the elbow or pipe from the stove can be attached with
three self-tapping screws.  The snout should be mortared
into place.

Once all the connections are made it’s a good idea
to test the draft by lighting a crumpled piece of newspaper
in the stove.  If the paper burns fast and the smoke goes
up the liner, pat yourself on the back for a job well done.
You are now ready to fire up the stove and enjoy the cozy
warmth of a soapstone stove knowing that your chimney
is in ship shape.

If you have questions about whether or not your
masonry chimney can be used for venting a woodstove,
want more detail on stainless steel liner kits, or have any
other questions about woodstove installation, just let us
know. Our customer service team members are all NFI
Certified Woodstove Specialists and have had years of
experience helping customers plan and install stoves.  We
are available by phone at 800-866-4344 from 9-5 ET,
Monday through Saturday. You can also reach us via
email: info @woodstove.com.  Or if you are in the New
England area, feel free to swing by our factory and show-
room in West Lebanon, NH.  We’ll give you a factory tour
and help you determine the best installation for your
stove!

Woodstock Soapstone Company, Inc.
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The snout and the body of the tee are two individual pieces.  The
snout is packed inside of the tee body when the kit is shipped.
The locking band is adjusted from inside the snout in order to
provide access to the hardware when the snout is protruding
through a thimble.  



One of the words we repeat often when speaking
with customers about wood stove installation is “clear-
ances“.  To talk about clearances,  we need to define two
words: clearance and combustible.  Clearance is the open
space between your stove (or stove pipe) and a com-
bustible surface.  A combustible surface is a surface that
burns (like wood, sheetrock, etc.).  Obviously, wood stoves
get hot - hot enough to heat an entire home.  All that heat
can be a wonderful thing, but too much in the wrong place
can lead to a dangerous situation, often without your
knowledge.  A wood stove itself isn’t dangerous, but a
poor installation is.  It is a good idea to take a careful look
at the walls in the area where you’d like to install a wood
stove.  In many cases, combustible walls covered by brick,
stone, tile, etc. are still considered combustible because the
stone or brick transfers the heat right through to the com-
bustible wall.   Your stove installation needs to conform to
certain clearances for safety, not just around it, but under it
as well.   The focus of this article is to help you determine
how close you can safely install your stove to a wall and
what should go under it.

1. How Close To The Wall?
With no protection, Woodstock Soapstone wood

stoves require at least 30 inches of clearance between the
stove and combustible walls, furniture, etc. both in front of
and behind the stove.  Clearance must be 18 inches from
each side.  The distance from the back of the stove to the
wall is of greatest interest.  This distance can be reduced in
one of two ways: by putting a heat shield on the back of
the stove or by  putting a heat shield on the wall.  The
clearance table below shows the various options at a
glance and the clearance to combustibles for each option.  

A. Heat Shields on the Stove

At Woodstock Soapstone, we make a rear heat
shield kit to reduce clearance to combustibles.  The kit con-
sists of a rear heat shield that mounts to the back of the
stove and a half moon shaped pipe shield that mounts to
the back of the pipe.   They are attached to the stove and
pipe with spacers, which provides a cooling effect and also
reflects heat into the room.  Once installed, the shields are
barely visible from the front and sides and provides an
easy and inexpensive way to install your stove closer to
the wall.  The heat shield kit reduces the clearance behind
the stove to 18 inches for the Fireview and Classic, and to
14 1⁄2 inches for the Keystone and Palladian.  The pipe
shield reduces the pipe clearance to 10 inches.   

Planning Your Hearth
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The rear heat shield mounts right to the back of the stove
reflecting heat forward, and providing a significant reduction in
clearances to combustible walls.  It is painted to match the cast-
ings of the stove and is very inconspicuous.

The Clearance Table
Flat Wall Installation (Parallel to Wall)
The clearances below are the minimum distance between the back of the stove (or stove pipe) and a combustible wall.  The Fireview
and Classic stoves are rear vent only.  The Keystone and Palladian stoves can be vented from the top or the rear.

Stove Back Stove Pipe
No Protection on Wall or Stove 30” 20”
Rear Heat Shield Kit on Stove (rear vent) 18” 10”
Heat Shield Directly on Wall 20” 16”
Heat Shield with 1” Ventilated Airspace 12” 12”
Rear Heat Shield Kit on Stove (top vent*) 14 1⁄2” 14 1⁄2” * Keystone & Palladian stoves only

Corner Installation
The clearances below are for stoves installed “kitty corner” to the walls.  In a corner installation, clearances are measured from the
back corners of the stove to the nearest walls.  These clearances apply to the Fireview, Classic, Keystone, and Palladian stoves. 

Back Stove Corners
No Protection on Wall or Stove 18”
Rear Heat Shield Kit on Stove 12”



In a corner installation, the rear corners of the
stove would require 18” of clearance from each wall with
no protection.  This would put the center of the pipe 30”
from the corner of the room for the Fireview and Classic or
33” from the corner of the room for a rear vented Keystone
and Palladian stoves.  Mounting the rear heat shield and
pipe shield on the back of the stove and pipe, respectively,
allows you to reduce this clearance to 12” from the back
corners of the stove to the wall.  At this reduced clearance,
the center of the pipe on the Fireview or Classic would be
22” from the corner of the room, 24” for the rear vented
Keystone or Palladian stoves.

B. Heat Shields on the Wall

Another option for protecting walls is to construct
a heat shield on the wall itself.  Constructing a non-com-
bustible shield on the wall can reduce clearances and pro-
vide a beautiful backdrop for the stove.  Before you
embrace this option, it is important to understand the dif-
ferent waysthat  wall shield construction affects clearances.

The most effective wall shields are built with an
airspace between the shield and the wall to allow for venti-
lation.  If you simply mount non-combustible material
(brick, stone, tile, etc.) directly onto a combustible wall, the
wall is still considered combustible.  This is a common
mistake.  Most walls have some combustible material in
them, typically sheetrock or wood studs.  Even plaster on
metal lath is considered combustible if the lath is fastened
to wood framing.  The reason these walls are still consid-
ered combustible is that the heat shields themselves con-
duct heat.  Over the long term, enough heat can be trans-
mitted to building materials to lower their ignition point.
The ignition point refers to the point at which combustible
material can spontaneously combust - meaning catch on
fire without direct flame contact!  This doesn’t happen
overnight.  It can take years of exposure to excessive heat
for spontaneous combustion.  It is for this reason the argu-
ment “We’ve had a stove installed next to that wall for 20
years and never had a problem” is so dangerously wrong.

The conduction problem is solved, and approved
by fire codes, if a noncombustible shield is mounted to the
wall with a 1 inch airspace behind it.  If you are venting
straight back through the wall, this will reduce the
required clearance from the back of the stove to 12 inches
to the combustible wall.  The space taken up by the shield
itself does not need to be included in the measurement.  

A wall shield can be  made of many different
materials (stone, brick, tile mounted on cement backer-
board, sheet metal, etc.).  The air space is created between
the wall and the shield by using one inch spacers.   Non-
conductive ceramic spacers are available from Woodstock
Soapstone Company or can also be found at building sup-
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The wall shield is attached to the wall with noncombustible
wall spacers or wall ties.  These spacers maintain the 1” air-
space and provide adequate support for the wall shield. 

Wall shields should be open on top and bottom or both sides
and top in order to provide adequate ventilation.

Using the heat shield on the back of the stove and pipe allows
you to place the stove 12” from the back corners of the stove to
the closest walls in a “kitty corner” installation.  

12”

12”



ply stores. If you choose to build a masonry wall shield,
you’ll need metal strips, called “wall ties”, laid between
the courses of brick or stone at regular intervals, usually
from 18 to 24”.  Several inches of the tie extend out from
the masonry and are bent up, to be fastened to the wall at
stud locations.  These will provide structural stability.   

The top of the shield and either the sides or bot-
tom must be left open to allow for air flow behind the
shield.  The free movement of air provides the cooling nec-
essary to reduce the clearances.  Bottom ventilation can be
achieved by alternating each brick in the bottom row with
an airspace.  The second row bridges the alternating bricks
to allow for a solid wall from there on up.  Again, the brick
or stone wall itself does not need to be included in the 12
inch clearance measurement to the combustible wall.

Building a wall shield that is mounted directly to a
combustible wall will reduce your clearance from the back
of the stove to 20”.  The rear heat shield that goes on the
back of the stove reduces the clearance to the back wall to
18” (14 1⁄2” for a top vented Keystone or Palladian).
Building a wall shield with the 1” ventilated airspace will
allow you to place the stove within 12” of a combustible
wall as long as you can meet the clearance requirements on
the pipe.  Single wall pipe alone has an 18” clearance to
combustibles.  Single wall pipe with the pipe shield
reduces the clearance to 10”.  The only way to get your
pipe closer to the wall is to use double wall or “close clear-
ance pipe.”  Close clearance pipe can be within 6” of a
combustible wall.  You always need to consider the clear-
ance requirements of both the stove and the stovepipe. 

Note:  Clearances cannot be further reduced by
combining methods.  For example, installing brick directly
on a combustible wall and installing a rear heat shield on
the back of the stove doesn’t allow you to reduce the clear-
ance beyond the 18” provided by the rear heat shield kit.  

2. What Does The Stove Sit On?

All of our wood stoves come with a sheet metal
bottom heat shield.  Although this provides a good
amount of thermal protection underneath the stove, no
stove should be placed directly on wood, carpet, vinyl or
any other combustible material.  The stove needs to sit on
a non-combustible surface that will provide both spark and
ember protection and prevent heat from being conducted
over time to the floor materials.   We call this floor protec-
tion a hearth.  Hearths are easy to build or can be pur-
chased and really add to the decor of your installation.  If
your stove will be sitting on a concrete slab, it will meet
safety standards without any additional protection,
although you might want to add tile or brick under and
around the stove for a more attractive installation.

The National Fire Protection Agency (NFPA) has
established standards for floor protection.  These standards
vary, depending on the height of the stove legs and the
type of surface under the stove.  Based on these standards,
and independent testing of our own stoves, we have deter-
mined the minimum accepted clearances and hearth con-
struction for our stoves.  

Once you have determined how close to the wall
your stove can be, you can start to plan out the size of your
hearth pad.  The hearth pad should extend beyond the
perimeter of the stove at least: 16” on the loading door
side, 8” on the left hand side (non-door side), and 8” in
front of the stove.  The extra space on the loading door
side is to catch any hot embers or ashes that may escape
during re-loading of the stove or ash removal.  You may
want to extend the pad 16” on both the right and the left
so the stove will be centered.  Again, the purpose is to pro-
vide spark and ember protection as well as to prevent heat
from being conducted to the floor materials.  These meas-
urements are minimums.  We actually prefer larger
hearths, about 4’ by 5’, to allow plenty of room for storing
wood and hearth tools, re-loading the firebox safely, dry-
ing boots, or just sitting near the stove to warm up after
being outside on a cold winter day. A larger hearth also
provides a visual cue so children and other members of the
household give it a wide berth when passing by.

Hearth pads can be raised up above the floor or
can be flush with it, depending on location and your per-
sonal preference.  You can build one on site or purchase
pre-fab pads directly from us.  These are made from differ-
ent materials such as mica, brick, and ceramic tile.  Several
styles are pictured in our accessories brochure, all of which
meet the UL 1482 test for floor protection.  If you choose to
build your own hearth pad, there are a few important
things you’ll need to know.

Woodstock Soapstone Company, Inc.
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Staggering the bottom row of bricks allows air to enter the bot-
tom of the wall shield, travel up through the 1” air space and
vent through the top.



A. Building A Hearth Pad

Hearth pads provide a non-combustible surface
directly under the stove, most commonly a masonry mate-
rial.  All masonry materials conduct heat however, so they
will need to be insulated from the floor with a low conduc-
tivity material, such as cement backer board at least a half-
inch thick.  Two of the best, readily available brands of
cement board are Durock and Wonderboard.  Cement
backer board was specifically designed to serve as under-
layment for ceramic tile to provide a stable surface for
adhesion of tile cement.  Other masonry materials can also
be used over it, such as brick or flagstone.  Backer board is
available in most home supply centers.  It is inexpensive
and can be cut to size with a utility knife or circular saw.

Your hearth pad will be an open-faced “sandwich”
composed of plywood or subfloor, 1⁄2” of approved floor
protection (cement board), and then 1⁄4” or more of the dec-
orative noncombustible finishing material of your choice.

Begin your project by determining the finished
size of the hearth.  You’ll have to choose your non-com-
bustible finish material ahead of time so you can use its
dimensions to arrive at the correct number of tiles, etc. for
the planned size.  For example, five 10”(nominal) tiles x six
10”(nominal) tiles will provide a final product of 50” x 60”.
The tiles will actually measure slightly smaller than their
nominal size, which is compensated for by the joints
between them.  You can then cut your cement board to this
overall dimension.  The cement board should be nailed to
a base of 3⁄4” plywood of the same dimensions.  Trowel out
the cement or mortar onto the cement board to provide a
smooth bed for the finishing material and set it into the
wet cement, using spacers to keep even rows, if necessary.
After the masonry has set hard, usually overnight, the tile
should be thoroughly grouted. Brick, flagstone, or stone
should be mortared at all joints to prevent sparks and
embers from falling through cracks.  After grouting and
sealing is complete, you can finish the pad by adding

wood trim around the perimeter, nailing it to the plywood
base.  Your finished product can be laid directly on your
existing floor.   If you are building a new home or addition,
you can construct the hearth pad directly on the subfloor,
and lay your finished floor or carpet right up to it for a
flush installation.

If the finishing materials are simply fitted together
“dry”, with no mortar or grout, the NFPA requires that a
piece of at least 24 gauge sheet metal be placed under the
cement board in order to prevent embers from making
their way down to the plywood base. 

Many stove owners enjoy having their stove on a
raised hearth.  A raised pad provides elevation to the
stove, which makes it easier to load the stove and easier to
view the fire.  It’s also nice to have a place to sit close to
the stove.   

The frame can be built with 2 x 4’s, 2 x 6’s, 2 x 8’s, etc.
nailed together to the same size as your finished pad.  You
can also frame it with cut corners in the front for a better
appearance and to minimize a possible tripping hazard.
A purchased pad can then be placed on top of the frame-
work and trimmed.  A homemade hearth pad can be con-
structed directly on top of the frame, starting with the ply-
wood base.  Again, trim the finished product with stained
or varnished pine, oak, or other wood of your choice, so
that it’s flush with the top of the finishing material. 

If you have additional questions about clearances,
hearth pad requirements, or other installation questions,
please let us know. Our customer service team members
are all NFI Certified Woodstove Specialists and have years
of experience planning safe, beautiful stove installations.
We are available by phone at 800-866-4344 from 9-5 ET
Monday - Saturday.  E-mail us anytime at info@wood-
stove.com.    Or stop by our factory, take a tour, and look at
our bulletin board filled with photos from stove owners.       

Woodstock Soapstone Company, Inc.
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Technical Note:  Conductivity
Cement backer board is an ideal  material for a hearth pad because of
its low “k”, or conductivity value.  Conductivity is the ability to con-
duct heat.  The lower the “K” factor, the less heat is conducted through
the material.  For example, Durock has a k-value of 1.92 per inch, as
compared to the k-value of common brick, which is 5.00 per inch, or
marble, which has a k-value of 15.00 to 20.00 per inch. 

1⁄4” tile, stone, brick, etc.

1⁄2” cement board 3⁄4” plywood backing

Building a raised hearth is just a matter of constructing a sim-
ple framework to put under your purchased or homemade
hearth pad.  Framing should be 16” on center or closer to sup-
port the weight of the stove and hearth pad.



Mobile Home Installations
Requirements for Wood Stoves

While all stove installations have to meet National
Fire Safety codes, mobile homes are given special consider-
ation when it comes to installing a wood burning stove.
These additional regulations were established by the De-
partment of Housing and Urban Development (HUD), and
result in six additional requirements:

1.  “Close Clearance” Connector Pipe
2.  Outside Air for Combustion
3.  Tie Downs for the Stove
4.  Spark Arrestor on the Chimney Cap
5.  Stove Grounded to Chassis
6.  Stoves Not Installed in Bedroom

“Close Clearance” pipe must be used to connect the stove
to the chimney.  This is stove
pipe that is constructed with
two walls, usually with the
inner wall made of stainless
steel.  It reduces the required
clearance to combustible build-
ing materials and furnishings
from eighteen inches to as little
as six inches, depending on the
brand.  (See “Pre-fabricated
Chimneys” on our web site for
more information about stove
pipe).

Outside Air must be used for combustion.  Be-
cause of the tight construction of mobile homes, wood
stoves need a way to get adequate air for complete com-
bustion from outside the home in order to avoid the risk of
depleting oxygen in the living space.  Having outside air
for combustion is a requirement for all woodburning
stoves in the state of Washington and is recommended for
woodstoves in “super tight” new construction.

Woodstock Soapstone Company manufactures an
Outside Air Adapter that fastens directly over the air
damper inlet on the back of our Fireview, Keystone, and
Palladian stoves.  It has a four-inch collar which allows

you to attach a four inch pipe, usually flexible dryer duct,
from the stove to the outside.  For long runs, the flexible
pipe can transition to PVC or aluminum pipe, if you wish.

If possible, it’s a good idea to route the fresh air duct
through a heated space so it is warmed a bit before the
combustion air is drawn into the stove.  Warmer air results
in more efficient combustion.

The stove must be attached to the floor.  This is to
prevent tipping in the event the home is moved.  We can
provide tie downs for our stoves at no extra charge.  The
chimney cap must have a spark arrestor screen.  These are
available with most pre-fabricated chimney systems.  The
stove should be grounded to the home chassis.  Finally,
wood stoves are not permitted for installation in bedrooms
in mobile homes.

Because mobile homes are also referred to by HUD
as “Manufactured” homes, regulations present a grey area.
Many “mobile” homes are set on a permanent foundation
and connected to public utilities. If you are installing a
stove in a mobile or manufactured home, check out the re-
quirements above and check with your local code officials.
More questions?  Give us a call Monday through Saturday
from 9 to 5 Eastern time at 1-800-866-4344.

The Outside Air Adapter attaches to rear of stove over the air
damper inlet.  The four inch round outlet allows you to connect
ducting from the stove to the outdoors.

Woodstock Soapstone Company, Inc.
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Basement Installations
Uninsulated basements are subject to massive heat loss

- Keep the Heat in your House -
Woodstove in the Basement?

At first glance, the basement seems like the perfect
spot for a woodstove.  You don’t have to worry about
cleaning up woodchips and dust in your living room, the
floor of the level above will be toasty warm, and your base-
ment installation might put your stove closer to your
woodpile - for less hauling!  Unfortunately, many stove
owners are sorely disappointed when they find themselves
continually feeding the basement stove without getting
much heat upstairs in the living area.   

If your basement is truly part of your living area
and is insulated and finished, it can be treated like any
other area of your home concerning stove placement.
Many basements, however, are either partially finished or
not finished at all.  If this is your situation and you plan to
install a woodstove in the basement in order to heat the up-
stairs, this article is for you.  The focus of the article is on
how to make the basement an effective and efficient spot
for a woodstove installation. 

A. Measuring Heat Loss
No matter what the BTU rating of your stove may

be, the other half of the heating equation is the amount of
heat loss out from your home over a given period of time.
There are two critical factors in determining how much
heat you’ll keep in your home.  The first is the difference in
temperature between the inside and the outside of the
building.  As you’d expect, the greater the difference, the
greater the heat loss. The second factor is the degree of
heat retention in your walls, floors, and ceilings.  To keep
things relatively simple, we will focus on heat retention in
the walls.

When looking at heat retention in a basement wall,
we have to consider three portions of the wall:  the part
that is above ground, the part that is below ground but
above the frostline, and the part that is below the frostline.
Obviously, the portion of the basement wall that is below
the frost line will stay warmer than the portions that are ex-
posed or within the frost line.  In cold climates, the frost
line is typically 2-3’ below grade.  If you are heating an
uninsulated basement with concrete walls, the heat loss
through the concrete that is above the frost line is astro-
nomical.  Consider the following example.

Imagine a 20’ x 30’ x 8’high basement with 8” thick
concrete walls and two feet exposed (above grade).  If the

The heat loss from an uninsulated beasement is similar to heat
loss from a shed built with 1/2” particleboard walls (R-1.31) and
no insulation.  You are heating the great outdoors.

Frost Line

4’ Below Frost Line

Temperatures below the frost line are relatively stable at 50°.
Heat loss is rapid right down to the frost line.
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If you had a 20’ x 30’  basement with concrete or
concrete block walls, your heat loss could easily
be over 1 million BTUs per day through the
walls (see page 3).  Concrete or concrete block
walls have the same R-value as a 3/4” thick par-
ticle board.

2’ Above Grade

2’ Above Frost Line, Below Grade

The entire area above the frost
line is subject huge heat losses.
Below the frost line, heat loss is
significant but not as extreme.

 



temperature inside is 70° and the temperature outside is
20°, the heat loss through just the 2’ exposed portion of the
wall is 15,625 BTUs per hour (370,000 BTUs per day).

Let’s further imagine that the house is located in a
cold winter climate where frost extends 2’ below grade.
This means that the 2’ above grade and the 2’ feet in the
frost zone will all essentially be exposed to the 20° outdoor
temperature.  The 4’ that is below the frost line will be ex-
posed to a relatively balmy ground temperature of 50°.
With the upper 4’ of the basement wall exposed to 20°, and
the bottom 4’ exposed to 50°, the total heat loss through the
cement walls would be 43,750  BTUs per hour (1,050,000
BTUs per day!).  This equates to over four cords of oak or
sugar maple firewood (at 20% moisture content) to warm
only the basement over three winter months.

B.  Keeping the Heat In the House
The R-value of a material is a measure of its ther-

mal resistance.  The higher the number, the greater the re-
sistance and the better the insulating value.  Concrete has a
very low R-value.  

For example: 
R-value of 8” concrete block:………….... 1.11
R-value of 12” concrete block…………....1.28
R value of 8” poured concrete:………...... 0.64
R-value of 4”brick………………………... 0.80
R-value of 1/2” sheetrock……………….....  0.45
R-value of 1/2” sheathing............................  1.31

For comparison: 
R-value of single pane glass…………....  0.91
R-value of 2” of Expanded Polystyrene 
(beadboard)………..................................... 8.00
R-value of 3 1/2” Fiberglass Batt……….... 11.00
R-value of 1/2” Polyisocyanurate
Foil-Faced Foam(Thermax™)…..............   3.30

R-values are cumulative.  For example, if you were
to insulate a wall with R-11 fiberglass batts and sheath it
with 1/2” sheets of Thermax™  and 1/2” sheetrock, the total R
value would be 14.75.  The minimum insulation (R-value)
recommended by the Department of Energy for horizontal
below grade surfaces in cold climates is R-10 to R-15.  In
addition, the DOE recommends R-10 to  R-20 insulation for
under a slab, which we have not taken into consideration
for this article.

If you are building your house, you have the ad-
vantage of being able to insulate properly right from the
start.  There are many excellent methods for creating a well
insulated basement.  One method is to install rigid-board
Styrofoam® on the outside of the walls, which will include
the concrete or block in the “thermal envelope”.  Insulated
concrete forms provide another option, one which incorpo-
rates the rigid foam insulation into the basement wall
structure when the foundation is poured.  But even if you
are working with an existing basement, you can do won-
ders by adding insulation inside or out, wherever and
however you can.

Insulating your basement walls to R-12 will reduce wood con-
sumption by as much as 16 times in addition to allowing more of
your hard won heat to move up into the living areas.

Uninsulated basements make for overworked stoves that con-
sume mass quantities of cordwood and provide little useful heat
in the living area.
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C.  An Insulated House Makes a Happy Stove
Let’s return to our 20’ x 30’ x 8’high basement with

8” thick concrete walls and two feet exposed (above grade).
If you were to insulate this basement with 2” of expanded
polystyrene “bead board” (R-8), the heat loss at 20°F out-
doors would be decreased from 43,750 BTUsto 3,240 BTUs
per hour. At 0° outdoors, the loss would be reduced from
56,250 BTUs to about 4,200 BTUs per hour. If you were to
build 2” x 4” stud walls against the concrete walls, insulate
them with 31/2” fiberglass batts, and finish them with 1/2”
sheetrock, you would increase the R value to 12.  Going
back to our 20° outdoor temperature, you now reduce the
heat loss even further, from 43,750 BTUs to 2,334 BTUs per
hour. At 0° outdoors, the loss would be reduced from
56,250 BTUs to 3,000 BTUs per hour.  Your wood usage
during periods of 20° weather would be reduced from over
4 cords for a cold three month period to about 1/4 cord,
that’s a decrease of 16 times!

Adding insulation is one of the most cost-effective 
improvements you can make to your home.  The benefits
are immediate,  both in terms of economics and comfort, 
no matter what fuel you use to heat.  With a wood stove,
these benefits are even more noticeable because you aren’t
depending on a central heating system that uses energy to
move energy.  No circulators, blowers, ductwork, or plumb-
ing are required to enjoy the radiant warmth from a soap-
stone stove.  Just be sure to make the most of it by keeping
the heat inside, especially in a basement.

Additional Resources:
www.eere.energy.gov:  The U.S. Department of Energy’s
website on energy efficiency
www.doityourself.com:  An independent home improve-
ment and repair website
www.ColoradoENERGY.org: A coalition of Colorado En-
ergy organizations.

Heat Loss from 20’ x 30’ Basement at 20° F Outdoor Temperature

Concrete with no insulation (R-1.11):  20’ x 30’ basement has an
average heat loss of 43,750 btu/hr or 1,050,000 btu/day.

Insulate basement with two inches beadboard (R-8.0):  20’ x 30’
basement has an average heat loss of 3,240 btu/hr or 77,760
btu/day  (93% decrease in heat loss from concrete wall)

Insulate basement with 3 1/2” fiberglass batting (R-11.0):   20’ x
30’ basement has an average heat loss of 2,334 btu/hr or 56,016
btu/day (95% decrease in heat loss from concrete wall)

Adding even a modest layer of insulation to your basement walls will result in an incredible reduction in heat lost through
the concrete walls.  The results will be felt immediately - both in less fuel used and in more heat in the home.

Woodstock Soapstone Company, Inc.
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A few words about wood and efficiency...

Because different types of wood have different densi-
ties, weight matters more than volume.  A cord of good hard-
wood at 20% moisture content contains a potential of
21,500,000 BTUs. A cord of a soft wood such as white pine
weighs less, and has about 30% fewer BTUs (or 30% less heat
value) than a cord of oak or sugar maple.  

When wood is first cut, 50% or more of its weight is
water.  If wood is stored and allowed to dry, this “moisture con-
tent” gets reduced to about 20%.  If wood is not allowed to dry,
much of the heat value is wasted evaporating water from the
wood.  The difference in heat value between a cord of wood that
is “wet” and one that is “dry” is considerable - about 20%.

Thus, simply by getting firewood that is (1) dry and
(2) hardwood, you can increase efficiency by up to 50%.    

For comparison purposes, a gallon of propane contains
91,500 BTUs. A gallon of heating oil contains 139,000 BTUs.

The calculations below assume a 20’ x 30’ basement with 2’ above
grade and uniform 8’ concrete walls.  Doors or windows in poorly
insulated homes would generally make the heat loss calculations
worse.  The calculations are averaged to take into consideration the
fact that outside temperatures are warmer below grade.

An uninsulated basement in a cold climate can lose over 1 mil-
lion BTUs/day.  Insulation can reduce this heat loss by 95 %.



Stovepipe is the pipe that connects the stove with
the chimney.  It is typically single walled and comes in var-
ious lengths.  Here at Woodstock Soapstone Company, we
carry only  22 gauge, welded seam pipe manufactured by
Heat-Fab, Inc. of Turners Falls, MA.  We have been selling
Heat-Fab pipe for almost as long as we have been making
stoves because of its quality and durability. It's a bit more
expensive than "hardware store" pipe but in this case the
old adage "you get what you pay for" holds very true.

Hardware store pipe is typically 24 or 26 gauge
steel (the higher the number, the thinner the steel) with a
snap-lock seam. It's shipped flat and the snap-lock seam
allows retailers to stack pieces of pipe and conserve shelf
space. This is great for retailers and potentially disastrous
for homeowners. Snap-lock seams can fail and burst apart
in the event of a chimney fire. Heat-Fab pipe is 22 gauge
steel (lower number, thicker steel) with a welded seam that

will not fail in the event of a chimney fire. The thicker steel
lasts longer and the welded seam is safer. 

1.  How much pipe?
The first step in determining how much stove pipe

you need is to measure the distance from the floor where
the stove will sit to the chimney opening.  The chimney
opening could be in the ceiling or in the wall.  If the chim-
ney opening is in the wall - measure the distance to the top
of the opening and then measure the diameter of the hole
from top to bottom.

Next, get out your calculator.  Take the distance
from the floor to the chimney opening and subtract 28”.
This is the height of the stove.  Conveniently, for rear-vent-
ing stoves, it is also the height from the floor to the top of
the of the elbow coming off the back of the stove.  The
number remaining is the length of stovepipe you need.
There are two other pieces of information that are helpful
for calculating which sections of stovepipe you need to
complete your length.  The first bit of helpful information
is that a 90° elbow is about 8” tall.  The second is that for
each section of pipe you’ll have to subtract two inches
from the length.  Because each pipe overlaps with the next,
the installed length of a pipe section is about two inches
less than it’s stated length.  

Even if you have very carefully pre-planned, and
pre-measured, very few installations work exactly using

Which End Is Up?
A Guide to Installing Stove Connector Pipe
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Stovepipe comes in 6", 7", and 8" diameters, in lengths of 12", 18", 24", 36",
and 48". There are 90° elbows (fixed and adjustable), a 90° tee with cap,  45°
elbows (fixed only), several slip/adjustable lengths, and a variety of diameter
adapters. Each pipe comes with a set of 4 screws for a securing connections.
Stovepipe can be painted to match the cast iron color of your stove.

Chimney in Ceiling:
Floor to ceiling height          108”
(minus stove height)              -28”
Stovepipe needed 80”
Recommended sections:

Two 36”sections and one 18” slip pipe 
(plus a 90° elbow for rear vented stoves)

Chimney in Wall:
Floor to top of opening 70”
(minus stove height) -28”
(minus 90° elbow height)  -8”
Stovepipe needed 32”
Recommended sections:

One 24” and one 18” slip pipe
(plus a 2nd 90° elbow for rear vented stoves)

Note: A slip pipe is tapered all the way down its length in order to slide
inside another straight piece of pipe and provide an adjustable length.

The Math Corner

A. Measure from
the floor to the
chimney opening

B. Measure the
diameter of the
chimney opening

    



the fixed lengths of pipe available. You need "wiggle"
room. Since the heavy gauge of Heat-Fab pipe makes it dif-
ficult to cut, they created two “adjustable” options-  an 18"
slip pipe and a 38"-70" adjustable kit.   These pipes are
tapered all the way down their length so that they can slip
inside another straight section of pipe.  The 18" slip pipe
will not work with an elbow, tee, or as a stand alone piece.
The 18" slip pipe gives you between 2” and 16” of length
depending on how far you slip it inside the pipe section
below. The 38"-70" adjustable kit works in the same man-
ner except it starts with a 36" fixed length and a longer slip
pipe to allow for fewer joints.  To install the adjustable sec-
tions, just slip the tapered end inside the pipe below then
slide it up to the required height.  Once you have reached
the proper height, pre-drill and install the 4 screws to hold
it in place. 

2. Which end is up?
Each piece of pipe has a crimped end (male) and a

non-crimped end (female). With elbows, it's easy to tell
which is which because the crimped end is, well, crimped
(has ridges). Straight lengths of pipe are a little different.
One end of the pipe has 4 pre-drilled holes for the screws.
This is the non-crimped (female) end. The end without the
pre-drilled holes is the crimped (male) end.  Heat-Fab
stovepipe is designed so that the crimped (male) end of the
pipe always points toward the stove. You may be thinking
that this connection will allow smoke to leak out.  This is
simply NOT TRUE. If your chimney is designed to provide
sufficient draft for the stove,  the joint will suck air in, not
let smoke out. The reason to have the crimped end of the
pipe pointing toward the stove is so that any condensation
inside the pipe will flow harmlessly back to the stove,
rather than leak out the joint and on to your hearth.  

Making the connection between two pieces of pipe

is, admittedly, a tight fit, but intentionally so for safety.
First, be sure you are trying to mate a crimped end with a
non-crimped end. Two crimped ends, or two non-crimped
ends, will simply not go together no matter how hard you
try.  Second, check to see that both ends are truly round.  If
one or both ends is slightly out of  round you may require
a second person (or a rubber mallet) to help you squeeze
one or both ends to make the connection.  If necessary, you
can apply a light spray of silicone on one or both ends to
make the connection. Just be aware that the silicone will
give off an odor during the first few firings of your stove,
just as the paint will.  Once you have made the connection,
use the pre-drilled holes as a guide to drill a 1/8" hole in
the crimped end of the mating piece and install the 4
screws.

If you have any questions, or are having difficulty
installing your stovepipe, we would be happy to help. Our
customer service team members are all NFI Certified
Woodstove Specialists and have had years of experience
helping customers plan and install stoves.  We are avail-
able by phone at 800-866-4344 from 9-5 ET, Mon-Sat. You
can also reach us via email: info @woodstove.com.
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Installing pipe with the crimped end pointing down allows condensa-
tion to run inside the pipe.  If the non-crimped end is pointing down,
any condesation will run on the outside of the pipe leaving drip marks.

Quick & Easy Adjustable Pipe Instructions
Stand the two 36” long sections of pipe next

to each other so that the top end of each pipe is the
end with the pre-drilled screw holes.  

Notice that the top of one pipe has the pre-
drilled screw holes below a ridge.  We will call this
Pipe #1.  The other pipe has the pre-drilled screw
holes above a ridge.  This will be Pipe #2.  Pipe #2
will slip into the top of Pipe #1.  The end of Pipe #2
without the pre-drilled screw holes will slide down
inside the top of Pipe #1.  

When you have found the right length for
your installation, use the holes in the top of Pipe #1 to
align and drill through Pipe #2.  Then install the 4
sheet metal screws provided.  

The adjustable pipe kit adjusts to provide between
38” and  70” of length.



There can be many different reasons for a a stove
“backpuffing”. Often, the best clue we have in diagnosing
the root cause of backpuffing is to determine when during
the burn cycle the smoking occurs.  A stove that backpuffs
only at start up will generally have a very different root
cause than a stove that smokes only when the catalyst is
engaged or only at the end of the burning cycle, or one
that backpuffs in a seemingly random fashion.  Over the
years we have seen and heard almost everything and
sometimes the answer ends up being what you least expect
(for example,  the clean out door was left ajar in the base-
ment, or there was a birds nest in the chimney). 

A. Smoking At Start-Up
Stoves that backpuff or smoke at start-up are

extremely annoying, but fortunately the cure is simple.
You need positive draft in your chimney when you light
the fire.  Without positive draft to pull smoke up the chim-
ney, the smoke from your fire will just build in the firebox
until it eventually spills into the room.  Lighting a fire if
there is either no draft or a downdraft in the chimney is a
sure-fire recipe for filling the house with smoke. 

The Three Step Cure For Light Up:

You should perform these three steps every time you light
a cold stove, and you’ll never have to deal with back-puff-
ing at start-up:

1. Check The Draft.

Open the side door of the stove and hold a lit match inside
the stove near the flue exit. A flame pulled into the flue
exit and toward the chimney pipe indicates good positive
draft.  This is good!  You can go ahead and light the stove.  

If the match flame hovers near vertical without leaning to
one side or the other, it indicates neutral draft and may
require a bit of encouragement to create positive draft.
If the flame is pushed away from the flue exit and the
chimney, it indicates negative draft.  This is a problem.
You will need to reverse the draft before you light a fire.

2. Get Some Heat In The Chimney To Establish Draft

If your draft is “neutral”, the best way to encourage posi-
tive draft is to send some heat up the chimney.  Upen the
draft damper and the catalytic bypass damper.  Take a sin-
gle sheet of newspaper, twist it into a knot, list it, and hold
it in the flue exit of the stove.  The heat will warm up a
cold chimney and induce positive draft.  As the paper
burns, drop it in the firebox, and close the loading door.

After the paper burns  up, light another match and check
the draft again.  You should have positive draft.

You can do the same thing with a hair dryer or a
heat gun.  Simply aim the warm air up the chimney for a
few minutes and then re-test your draft with a match. 

3. Equalize Pressure If Necessary

If your draft is “negative” (air is coming down the chim-
ney into your house), you will probably have to equalize
the pressure between the inside and outside.  Turn off
anyexhaust ventilation devices (kitchen exhaust fan or
bathroom exhaust fan, for example). Open an outside door
or window in the room where the stove is installed.  Wait a
few minutes and test with a match again.  Hopefully, the
draft has become neutral.  Send some heat up the chimney
using either of the methods described above.  Once the
chimney begins to pull the match flame into the flue exit,
you have positive draft and can light the stove without
any backpuffing. 

If your match test shows that you have strong positive
draft and your stove still smokes at start up, do the follow-
ing:  First, check to make sure you have both your catalytic
combustor bypass door open and that your primary air
draft is completely open.  Second, try cracking the loading
door of your stove about a half inch.  If both of these con-
trols are at their full open position, your match test shows
good positive draft, and your stove still smokes when you
light a fire – then call us!  You may have an unusual draft

Cures For Backpuffing
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Always check the
draft before you
light your stove!

Light a match in the
flue outlet of the
stove.  If the flame is
pulled into the flue
outlet, you have posi -
tive draft.

Light a match
inside the stove to
check the Palladian or
Keystove (above).  Lift
the top lid to check the
draft on a Fireview of
Classic.



problem, but we haven’t found many that we couldn’t
remedy.  Call us toll free at 1-800-866-4344 from 9am to
5pm Monday through Saturday and talk to one of our
experienced customer service specialists at the factory  in
West Lebanon, NH.

B. Smoking When The Combustor Is
Engaged
On occasion, we hear from folks who say that their stove
performs great until they engage the catalytic combustor.
At that point, one of two things begins to happen.  First
the fire may seem to die and they begin to get a smoky
odor near the stove.   Alternatively, the smoky smell starts
about 20 minutes after they have engaged the combustor
and reduced the primary air into the stove.  

The Two Step Cure For Backpuffing After The
Combustor Has Been Engaged:
In most of these cases, there are two potential causes, or a
combination of the two.

1.  Be Sure The Combustor Is Ignited

If you engage the combustor before the exhaust gasses
have reached 500 degrees, the combustor can act like an in-
line damper and reduce the draft.  After it is ignited, the
combustor acts like an incinerator, producing heat and
increasing draft.  It is critical that temperatures be high
enough to ignite the catalytic combustor when you close
the bypass.  A slow, smoldering fire with wet wood can
also reduce or terminate catalytic activity (see Catalytic
Combustor Tips PDF)

2. Be Sure The Combustor Is Clean

When was the last time you inspected and/or cleaned the
catalytic combustor?  If the catalytic combustor gets par-
tially plugged with airborne fly ash, then the air flow
through the stove is restricted.  Restricted flow can cause
smoke and combustible gas to accumulate in the firebox,
rather than go up the chimney.  If enough smoke and gas
builds up, it will leak into the room.   Sometimes small
pockets of combustible gas will ignite inside the firebox
and create a small “poof” inside the stove, with enough
pressure to force very small amounts of smoke or odor into
the room.  

The short term solution to this type of problem is to open
your primary air supply a bit more and create more heat,
more draft, and a somewhat more active fire with less
smoke.

Long term, the catalytic combustor should be cleaned
about once every 6 weeks or once per cord of wood,
whichever comes first.  It takes just a few minutes with a

soft-bristled paint brush or vacuum to clean the catalyst.
Putting your combustor on a regular cleaning regimen will
give your combustor longer life and keep your stove oper-
ating at prime efficiency.

C. Backpuffing As The Stove Cools,
At The End Of The Burning Cycle
Generally if a stove backpuffs only at the end of the burn-
ing cycle, it is because the chimney draft starts to reverse
as the stove and chimney cool.  Flow reversal at the end of
the burning cycle is often caused by negative house pres-
sure.

If the house itself has negative pressure, it will want to pull
air down the chimney, rather than letting air from the
house go up the chimney.  Negative pressure is a common
problem in houses that are new, very well insulated, and
lack a balanced ventilation plan.  In a balanced ventilation
plan, all of the exhaust devices (including bathroom and
kitchen fans, ranges, dryers and other appliances) are “bal-
anced” by equal amounts of fresh, make-up air entering
the house.

The Cure For Negative Pressure

Generally, stove performance problems caused by negative
pressure can be corrected by introducing make-up air into

the room where the stove is installed.  A greater supply of
combustion air will balance out negative pressure, and
allow the stove’s chimney to draw.

Before investing in a permanent solution, try opening
slightly an outside door or window near where the stove is
installed.  If house tightness or negative pressure is a prob-
lem, the stove will burn better with a door or window
slightly ajar than it will with the outside doors and win-
dows closed.

Opening a door or window is not a long-term solution, but
it can help diagnose the problem.  A good long term solu-
tion will bring air into the house without creating cold
drafts or wasting energy.  The two best options are an out-
side air duct to supply fresh combustion air to the stove or,
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Adding an outside air duct for your woodstove will help if your
house is very tight, or if you have negative pressure.



if you are building, a Heat Recovery Ventilator which will
maintain positive or neutral pre s s u re throughout the house,
as well as maintain good air quality.  Fixing the pro b l e m
will do more than just insure that the stove will work better:
p roper house ventilation will improve indoor air quality;
reduce odors, condensation and mold; and act as pre v e n t i v e
medicine against runny noses and headaches.   

Intermittent Backpuffing
Sudden and/or intermittent backpuffing can be the most
difficult problems to diagnose.  Here are four factors to
consider

1. Weather.  If your stove backpuffs on high wind days, or
when the wind blows from a particular direction, you may
want to invest in a special chimney cap that actually cre-
ates more draft in your chimney when the wind blows
rather than allowing the wind to come down your chim-
ney.  Mild, low pressure days can also wreak havoc with

chimney draft.  The smaller the difference between the
inside and outside temperatures and the heavier the air,
the more difficult it is to encourage positive chimney draft.
Warm, damp days in the 50’s or 60’s can sometimes be
very difficult for maintaining good draft.  These cases are
best served by getting some heat in the chimney by burn-
ing newspaper or with a hair dryer before starting the
stove, and then burning short, hot
fires and letting the fire go out
rather than long smoldering fires,
with uncertain draft. 

3. Obstructions.  Check to be sure
that the combustor, the stovepipe,
and the chimney are all clean and
free of obstructions.

3.Chimney specifications.  Be sure
your chimney meets minimum
specifications.  It must rise at least
14 feet above the flue collar of the
stove.  It must also rise at least
three feet above the roofline, and
be at least two feet above anything
within a ten foor radius of the
chimney (usually an upper story of
the house or nearby trees).  If the

chimney does
not meet these
minimum
specifications,
then it may not
draw properly.

4. Stack Effect
Of The House.
“Stack Effect”
can influence
the perform-
ance of a stove
installed on the bottom floor, or in the basement, of a
multi-story house.  “Stack effect” is the house itself acting
like a chimney. All houses are subject to a certain amount
of stack effect.  The entire house is warmer than the out-
side air.  Warm air rises inside the house from lower to
upper floors.  The rising warm air tends to create a nega-
tive pressure on the lowest levels of the house (where the
woodstove is often installed), and a slight positive pressure
at the top of the house.  The negative pressure at the low-
est levels of the house can cause the stove to backpuff.

When the stove is installed on a lower floor of the house,
the house “stack” competes with the chimney “stack”.  The
house tries to draw
air into the house
through any open-
ing, including down
the stove chimney.
A simple draft
gauge is an easy
way to diagnose this
condition.

You can minimize
stack effect by being
sure that upper level
windows and doors,
and attic doors, are
not left open.
Recessed lights in cathedral ceilings are often poorly insu-
lated, and act as little stacks.  These, and any other open-
ings, should be insulated so uncontrolled exhaust cannot
occur.

Backpuffing isn’t always easy to diagnose.  Sometimes two
or three factors can combine to cause backpuffing, and it
can be hard to make a proper diagnosis and treat the prob-
lem.  If you’ve checked our suggestions but are still having
problems  – give us a call. We are happy to help trou-
bleshoot any problems with our stoves.  Our hours are
9am to 5pm Monday through Saturday at our factory and
showroom in West Lebanon, NH or by phone, toll-free 1-
800-866-4344.

A wind cap (right) can eliminate downdrafts and backpuffing
caused by wind.

3’min

2’min
10’

The chimney must extend a
minimum of 3’ above the
roofline, and a minimum of 2’
above anything within a 10’
radius

Illustration of “Stack
Effect”, where house
competing with chim -
ney to act as stack.
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The catalytic combustor in your stove is designed to
clean the smoke that leaves your chimney, reduce cre o s o t e ,
and enable you to get more heat from each piece of wood.
Most of the chemical compounds in wood smoke are com-
bustible. High temperatures (in excess of 1000° F) can loosen
the bonds of these chemical compounds and “burn” both
combustible gasses and particles in wood smoke.  However,
most stoves cannot consistently produce temperatures in
excess of 1000 degrees, particularly during long burning
times.  A catalytic combustor lowers the temperature at
which particles and gasses begin to burn.  With a Catalyst,
wood smoke begins burning at 500° F instead of 1000°F.  

The catalytic combustor is a ceramic honeycomb,
filled with long rectangular tubes, or “cells”. The inside
walls of each cell are rough, with many minute nooks and
crannies. This creates the largest possible surface area to
interact with the wood smoke as it passes through the hon-
eycomb.  Precious metals, such as platinum and palladium,
are sprayed on the inside of these cells, and coat all of the
surface area in each cell. The catalytic converter in your

stove is very similar to the one that is in the exhaust sys-
tem of your automobile and works to achieve the same
results.

The Three T’s:  Temperature, Turbulence
And Time

Your catalytic combustor can get the most heat out
of each piece of wood and the cleanest burning if it has
three things: temperature, turbulence, and time.

1. Temperature: The catalytic combuster starts burning the
gasses and particles in wood smoke when the smoke
reaches approximately  500° F. At temperatures lower
than 500° there is very little catalytic activity.  When you
are starting a fire in a cold stove, you will need to get the
firebox up to 500°  before the combustor will ignite.  This
takes about 30 minutes, unless the stove has already been
burning, in which case the time is much shorter.  When
you are re-loading the stove, you just need to get the fire-
box back up to 500° to keep the combustor ignited, and
this takes about 10 minutes.  The drier your wood, the
quicker the catalyst will ignite, whether you are kindling a
fire, or just reloading.

2. Turbulence: The wood smoke can reacts best with the
precious metals inside the honeycomb cells if there is some
turbulence in the air-flow. Turbulence enables more of the
wood smoke to come into contact with more of the surface
area in the honeycomb cells. An expanded metal screen
that sits in front of the catalytic combustor in your
Woodstock Soapstone Stove to creates this turbulence in
the exhaust stream as it enters the catalyst. It also protects
the catalytic combustor from direct flame contact.

3. Time: Once temperature and turbulence are achieved,
the catalytic combustor just needs to have enough time to
burn all the gasses in the wood smoke as they pass
through the cells. For this reason, the catalyst works best
on a slow to moderate burn, which is also the most effi-
cient rate of burning if you are using your stove as a pri-
mary souce of heat.  

The smoke from a catalytic
stove almost looks like steam -
clear, white, and clean.

Older, non-catalytic stoves 
generate smoke that is black 
or brown, and dirty.

Catalytic Combustor Tips

Note for Woodstock Soapstone Stove owners:  
Each stove comes with a surface thermometer.  The tem -

perature on top of the stove is roughly half the temperature
inside the stove – so when the stove top thermometer read
250° your firebox temperature is 500° and the combustor has
ignited.

The thermometer is only a guide.  The soapstone takes
time to absorb heat and then retains that heat for a while so if
anything the firebox will be hot and the catalyst will ignite
before the top thermometer reaches  250°!
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A high damper
setting can allow too
much air into the fire-
box, speed up the rate
at which the fire
burns, and send more
wood smoke through
the combustor than it
can handle at one
time. A high damper
setting (too much air)
also allows unburned
wood smoke (and
heat) to go up the chimney. The ideal air setting is one that
allows enough air to keep the wood burning and produc-
ing smoke, but not so much that the smoke is racing
through the combustor without being burned. 

If you have excessive draft, you may not be able to
completely control the burn rate with the stove damper,
and you may need to add a pipe damper.  The most com-
mon symptom of excessive draft is a fire that does not
readily die down when the damper is closed and the air
flow is significantly diminished.

How To Get The Best Performance And
Longest Life From Your Catalyst

With proper care, a new catalytic combustor will give
years of fuel savings, increased efficiency and lowered
emissions. By following some simple guidelines, you can
ensure maximum combustor performance and longevity.
Your catalytic converter is designed to last for 12-14,000
hours of use. You can get the maximum life from your
combustor by following these simple guidelines:

1) Burn only natural well-seasoned wood.  If wood is not
seasoned, the moisture will (1) cool the catalyst, (2) reduce
efficiency, and (3) condense in the chimney when it is bitter
cold.  Burn dry wood and avoid using your stove as an
evaporator! 

2) Wait until the thermometer on the stove top reaches 250
degrees (500 degrees inside of firebox) to engage the com-
bustor.

3) Bypass the combustor before opening the door and
reloading.  Leave bypass open for a short time after adding
wood to allow moisture in wood to burn off and the
exhaust stream to return to 500° inside the stove.

4) Don't overfire the stove.  Excessive heat can damage the
combustor, and a “raging fire” will also produce an
exhaust velocity that reduces the effectiveness of the com-
bustor (see “Time”, above).

5) Clean the combustor regularly. We recommend cleaning
the combustor with a vacuum cleaner or soft bristled brush
every 6 weeks or every cord of wood, whichever comes
first.

Troubleshooting and FAQ’s:
Q. Can I leave the combustor engaged overnight even
though by morning the temperature will be below the cat-
alytic range on the thermometer?

A. Yes.  Once the wood smoke is up to 500° and the com-
bustor is “ignited” it will continue to burn smoke for as
long as there is smoke to be burned.  By the time the fire
has died down to coals in the morning, there is very little
smoke remaining so the combustor is not becoming
plugged with lots of too-cool smoke.

Q. How do I clean my catalytic combustor?

A. The best way to clean your catalytic combustor is to
simply vacuum off both sides.  You can also use a soft bris-
tled brush (like a paint brush).  If your combustor seems
plugged with ash even after brushing or vacuuming, you
can gently clean the cells with a pipe cleaner.

Q. Can I clean my combustor with my air compressor?

A. It is not a good idea to clean your combustor with an air
compressor unless you can ensure very low pressure.
Using high pressure air to blow the cell free of fly ash
build up can also blow off the precious metal coating
inside the cells.  However, the compressed air that comes
in a can (for cleaning camera and computer parts) can be
used very effectively.

Store your firewood off the ground on 2 x 4’s or 2 x 6’s.  Cover it with
plastic, or metal roofing.  Leave the sides open for ventilation.

A catalytic combustor is a ceramic honey -
comb.  As smoke passes through it, both
gases and small particles are burned, which
i n c reases efficiency and reduces pollution. 

Woodstock Soapstone Company, Inc.
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Q. I went to clean my catalytic combustor and noticed that
the surface is damaged.   What happened?

A. The 2 most common reasons for the ceramic substrate to
crack, crumble, or break apart are thermal shock or flame
impingement.

Thermal Shock happens when the catalytic combustor
goes from hot to cold very quickly.  The most common
cause of thermal shock is engaging the combustor too soon
after adding new wood to an already hot fire.  If you use
wet wood, or wood with snow and ice attached to it, you
can be inviting this problem to occur.

When you add wood to the firebox you drastically change
the temperature inside the firebox.  The first stage in the
wood burning process is the release of moisture as steam.
If your combustor was working at 800° (400° on top of the
stove) and you engage the combustor too early, you send
212° steam through the 800° catalytic combustor.  It is the
same effect as taking a glass pie plate out of a hot oven
and into the freezer.  The symptoms start with hairline
cracks on the cell walls and progress to entire chunks of
combustor substrate crumbling away.

The single biggest thing you can do to prevent thermal
shock is to use dry wood.

Flame Impingement happens when flames directly enter
the combustor for long periods of time.  The most common
reason for flame impingement is overfiring the stove;
burning the stove for long periods with a wide open
damper setting and allowing too much air into the firebox,
and too hot a fire after the combustor has been engaged.  

The other way to overfire the stove is to burn large quanti-
ties of very small pieces of wood - dowels, for example.
When you fill the firebox with many small pieces of very
dry wood, the amount of exposed surface area is very
large and all the wood tends to ignite at once, creating an
extremely hot fire even if the damper isn’t all the way
open.  It’s OK to burn a steady diet of small pieces of
wood,  lumberyard scraps and the like, as long as you
don’t fill the firebox full of them!

Direct flame contact will eat away at the ceramic substrate
of the catalyst, often looking like someone scooped out sec-
tions of the combustor with a spoon (see photo, upper
right).

Q. What about non-catalytic stoves?  How do they com-
pare with catalytic stoves?

A. There are a number of good non-catalytic stoves on the
market, and some of them achieve clean burning that is
almost as good as the clean burn that you’ll get with a cat-
alyst.   Our only reservation about these stoves is the way
they are built.

To meet the EPA standards and achieve truly clean burn-
ing, the non-catalytic stoves have to burn regularly at tem-
peratures of about 1,000 degrees - i.e. the temperature that
gasses and particles in the smoke will burn without a cata-
lyst.  In other words, non-catalytic stoves have to operate
with very hot firebox temperatures to meet the EPA stan-
dards - much hotter than catalytic stoves.

Rather than recommend specific models of non-catalytic
stoves made by competitors, we offer this advice:  If you
are considering a purchase of one of these stoves, look
carefully at the firebox and the way the inside of the stove
is constructed, keeping in mind that all materials and any
moving parts are subject to very high heat.  If any of the
materials seem to be lightweight or insubstantial, steer
clear and keep looking.  You will want to invest in a stove
that is durable, and able to withstand high heat and heat
cycling.  

The catalytic combustor in your stove will have to be
replaced every 4-5 years.  Its replacement cost (about $100)
is a small price to pay for the increased efficiency, clean-
burning, and peace-of-mind it offers.  And, it’s much easier
to replace a catalyst than a warped firebox.

Q. How do I know when my catalytic combustor needs to
be replaced?

A. It’s pretty straightforward.  You will notice two things:
(1) your stove will produce less heat, and (2) the smoke
coming out the chimney will be noticeably darker, and will
have some “woodsmoke odor”.

When your catalyst is working properly, it produces lots of
heat.  As it wears out the decline in heat output will be
noticeable.  And when the catalyst is working properly, the
“smoke” is almost all carbon dioxide and water vapor, so it
appears to be white, or light grey. As the combustor’s per-
formance declines over time, the smoke will appear notice-
ably darker.

Woodstock Soapstone Company, Inc.
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The photo above left shows a combustor with a cracked sur -
face, which is usually the result of thermal shock.  Thermal shock is
can be caused by burning wood that is wet, or wood that is covered by
snow and ice.

The photo at the right shows a combustor that has suffered
from flame impingement, which is usually caused by overfiring the
stove.



For some of our customers, the concept of being
able to sit in front of a cheerful fire without having to split
or stack firewood is wonderful, but mysterious;  especially
when the fireplace works “off the grid” and during power
outages.  Yet, it really is possible to enjoy the radiant
warmth of a real fire without the work of wood or
dependence on the electric company.  If you are a new
owner of a Woodstock Soapstone gas stove, or thinking of
purchasing one, and have found yourself asking “How do
they do that?” the following guide is designed to help you
understand how it all works.

1. Radiant Heat 101

Radiant heat is transfered directly from warm
objects to colder objects through invisible wavelengths of
energy (infra-red waves).  It is easy to imagine how radi-
ant heat works when you think about standing in front of
a campfire.  In the case of a radiant stove, the outer sur-
faces of the stove get hot and transfer that heat to other
objects in the room - furniture, people, walls, ceilings, etc.
The end result is that same soul-satisfying feeling of
warmth that only comes from radiant heat.

Both our wood stoves and our gas stoves burn
fuel and generate heat inside a firebox.  The soapstone
that surrounds the firebox absorbs the heat and radiates it
outward to objects in the living space.  Soapstone has a
very high specific heat (or heat capacity per pound of mate-
rial).  The soapstone slowly releases heat and re-charges
itself from the fire in a fairly even and continuous cycle.  

While the radiant heat from our gas stoves feels
very much like the heat from our woodstoves, there are a
few substantial differences.  In a wood stove, the fuel,
wood, has to be loaded and re-loaded by hand.  A wood
fire has a natural cycle - from start up to a period of high
burn, fading out to a gradual bed of coals and ash. In a
gas stove, the fuel is delivered automatically to the stove

and the burn rate is much more constant.   The maximum
heat output of a woodstove is much greater than that of a
gas stove but the overall heat output over a twenty-four
period is actually about the same.  The output of a gas
stove stays relatively constant over a given period of time,
enabling it to heat the same size space as a wood stove.

The automatic delivery of fuel to the firebox
opens up a world of possibilities that don’t exist for
woodstoves.  A gas stove can be connected to a thermostat
that can regulate the amount of heat produced through
the use of temperature settings, or timers, or both! 

2. How It Works When the Power Goes Out

The gas used in the stove is delivered under pressure.
If you have natural gas, the amount of pressure is con-
trolled by your utility company at the source.  If you have
propane, the tank itself is pressurized and controlled by a
regulator located in the piping between the tank and your
home.  It is adjusted for your particular appliance by
another regulator in the appliance itself.  No pumps or
other electrical devices are necessary, which is why a gas
stove can operate without electrical power.

The wall thermostat and remote control actually do
require some electrical power, but such a small amount
that it can be generated by household batteries.  Aside
from the thermostat, the controller in the stove generates
its own millivoltage from the pilot flame itself, and oper-
ates the valves to the pilot and main burner, shutting
them off in the event that the pilot goes out.

3.  Direct Vent For Safety & Indoor Air Quality

The flue for direct vent stoves is made up of con-
centric pipes.  The inner pipe carries hot flue gasses out-
side. The outer ring draws fresh air from the outdoors
into the stove for combustion.  

As the hot exhaust and the cold outside air pass
by each other, the incoming air is warmed and the outgo-

Gas Stove Basics
How A Direct-Vent Gas Stove Works
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ing exhaust is cooled.  This heat
exchange is the reason that direct vent
gas stoves do not need chimneys.  A
direct vent gas stove can be vented
directly through an outside wall.  See
our article “Direct Vent System” for
complete details about planning and
installing a direct vent system.

4. Meet the Controls
Several components work together in a gas stove

to make up a safe, efficient system that is simple to oper-
ate.  First we’ll give you an overview of how the system
works, then we’ll break down the components for you.  

Gas stoves rely on a
valve to control the flow of natural gas or propane into the
stove.  In our stoves, there are two ports for the gas.  One
port leads to a pilot light. The other leads to the main
burner. The pilot is lit by a piezo ignitor and must be on
for the main burner to turn on.  The pilot flame heats up a
thermocouple and a thermopile (two important safety fea-
tures of your gas stove).  As long as the pilot is lit, the
main burner can be turned off or on as needed and the
flame height can be adjusted.  As the gas burns in the main
burner, the flames rise up through a ceramic log set to cre-
ate the look of a real wood fire.  The flames create the heat
that is radiated out from the firebox and absorbed by the
soapstone.  The air that’s required for combustion is
drawn in through a direct vent system that also exhausts
flue gases at the same time.

Now let’s look at each of the components one by
one to get an idea of how the system works.  A complete
step-by-step guide to stove operation can be found in the
Owner’s Manual that is included with every new stove.

Piezo: This is an igniter that lights the pilot by creating a
spark.  It is the same type of lighter that’s found on home
barbecue grills.  A match or flame is not required to light
the pilot.

High-Low Knob: A knob to adjust the flame height and
heat output from High (100% power) down to Low (70%).

Gas Control Knob: A knob that controls gas flow to the
pilot and the main burner. It is turned to the “pilot” posi-
tion to light the pilot, and then turned the rest of the way

to the “on” position to allow flow of gas to the main burn-
er.  The main burner can be operated manually by simply
pressing an “On-Off” rocker switch, or automatically, by
means of a pre-set thermostat.

On-Off Switch: A toggle switch that will allow (or inter-
rupt) the flow of gas to the main burner.  When turned
“off”, the pilot will remain lit and the burner will go out.

Main Burner (or Burner Pan): A stainless steel pan located
under the log set where the gas and air are mixed and
ignited.  Flames rise up through the log set that sits on top
of the Main Burner.

Pilot: A small flame that burns continuously once lit. The
pilot must be lit for the stove to operate.

Thermocouple and Thermopile: Small bi-metal devices
that produce DC voltage when heated by the pilot.  While
the pilot is on, low voltage activates an electromagnet
which keeps the gas supply valve open.  Should the pilot
go out, the supply of gas to the stove is shut off  — an
important safety feature.

Wall Thermostat (Optional—Fireside Franklin only): A
battery-operated, wireless controller that opens the gas
control valve by means of a radio signal.  Set the tempera-
ture you want on the thermostat and that’s it.  The main
burner will come on and off based on your setting.

Remote Control (Optional): A battery-operated, wireless
controller that can be placed anywhere in the room to
operate the stove.  Unlike the wall thermostat, it contains a
programmable timer to allow the user to set the stove to
come on or shut off at certain times of the day. On certain
models, the remote control can also adjust the flame height
- bringing the flame height down as it nears the set tem-
perature, and up when the temperature of the room drops
below your comfort zone.

All of the components that go into our gas stoves are
designed to create radiant heat and a life-like flame that
mimics a real wood fire.  Questions?  Just give us a call at
1-800-866-4344 Monday through Friday from 9 am to 5 pm
Eastern Time.
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Introduction:
Your Fireside Franklin gas stove is surprisingly

simple and inexpensive to install.  Direct vent pipe can be
installed virtually anywhere, through a wall or ceiling.
Whether you’re a do-it-yourselfer or hire an outside
installer, this guide will allow you to begin planning the
installation that best suits your needs.  There are always
exceptions, and should you need assistance or advice at
any time in the process, please call our expert and experi-
enced staff at (800) 866- 4344.

What You Can Do Before You Purchase
A Fireside Franklin Gas Stove 

You can, and should, figure out how and where
you are going to install your stove before it arrives.  Use
this guide to help determine where you will run the vent
pipe.  The termination cap is hot, so you will want to keep
it away from places where there is heavy traffic.  Clearance
requirements don’t allow the termination cap to be within
12 inches of a window that opens or ventilation air supply
inlets, for example.  Use this guide to determine whether
your intended location will work.

I. Choice of 6 Different Ways To Vent
The Fireside Franklin

The Fireside Franklin gas stove is approved for
venting in SIX (6) configurations.  See Gas Stove Brochure
PDF for illustrated examples of venting installations and
the parts required for each installation.

1. Straight up vertically through the roof with a maxi-
mum height of 24 feet.

2. Up and out, with a horizontal run of 4’ or less. The
maximum horizontal run is four feet in all cases.  You
must also ensure a 1/4 inch rise per foot of horizontal
run (1 inch of rise for 4 feet of run). If you have 4 feet
of horizontal run, the maximum allowable chimney
height is 20’

3. Straight back,
through an exterior
wall, and into a
“snorkel termination
cap.”  The “snorkel”
goes up the outside
of the building a total
of three feet, and pro-
vides draft.   

4. Into a masonry chim-
ney with an existing
single flue and a maxi-
mum height of 24 feet

and minimum inner flue diameter of 6”.
5. Into an existing fireplace with a maximum height of

24 feet and a minimum inner flue diameter of 6”.
6. Into an existing prefabricated metal chimney with a

maximum height of 24 feet and a minimum inner
diameter of 6”.

System Requirements:
A. The venting system must have two (2) feet of vertical

rise for every one (1) foot of horizontal run. 
B. The total length of the venting system must be calculat-

ed to plan your installation. Deduct 3 feet for each 90-
degree elbow and 1.5 feet for every 45-degree elbow
from the total amount of lineal travel allowed by an
installation (excluding the 90  or 45 attached as the
first piece of venting to the fireplace).  

II. Plan Stove Location and Clearances
The Fireside Franklin gas fireplace is designed to

have close clearances to the rear and sides of the appli-
ance.  To ensure your safety and proper functioning of the
fireplace, these clearances must be maintained.  Below are
the minimum clearances allowed:
4 Installing the Fireplace in the corner of a room, the rear

corners of the fireplace must sit a minimum of 2 inches
from the corner walls on both sides of the fireplace.

4 In installations other than a corner, the rear of the fire-
place must be a minimum of 10 inches from the wall
behind it and the sidewalls of the fireplace must be a
minimum of 8 inches from any adjacent walls.
(Clearance to the wall in an “up and out” installation
will be determined by the combined radii of the two
elbows, and will be approximately 12”.)

4 In the case of an alcove installation the minimum
height from the top of the stove to the ceiling is 56
inches (or 84 inches from floor to ceiling). 

4 Direct vent pipe for your fireplace must at no time be
any closer to a wall than 2 inches, or closer to a ceiling
than 6 inches.

4 Your Fireside Franklin must also be placed on a non-com-
bustible surface, such as ceramic tile, stone, brick, or metal.
The surface must be 24 inches by 30 inches (we recommend
a hearth of 36 inches by 36 inches) or greater to provide ade-
quate safety and protection to you and your home.

Preliminary Installation Guide
for the Fireside Franklin Gas Stove

How to calculate lineal footage:
For example, if you need to travel 4 feet
vertically and 2 feet horizontally to a ter-
mination cap, your lineal footage is 9 feet.
9’ is the sum of the following: 0’ (elbow at
stove) + 4’ (straight venting) + 3’ (elbow)
+ 2’ (straight venting) = 9’.

An outside "snorkel"
allows straight-back 
venting, with a 36" rise
outside of the  building.



III. Termination Clearances:
The vent pipe must terminate outside the home with

clearances adequate to protect against heat and against
exhaust re-entering the house.  Below are the approved
minimum clearances for the termination cap of your
Fireside Franklin gas fireplace:
uFor vertical terminations the direct vent pipe must

extend 1.5 to 2 feet above the roof surface.
u A minimum of 12 inches must be maintained from:

; Permanently closed window (RIGHT “A”)
; Door or window that may be opened (RIGHT “B”)
; Clearance above grade (RIGHT “C”)
; Below deck, veranda, or balcony (RIGHT “C”)
; Non-mechanical air supply inlet, combustion inlet

or any other appliance inlet (RIGHT “D”)
; Inside corner or adjacent wall (RIGHT “E”)
; Non-ventilated soffit (BELOW “F”)

u A minimum of 18 inches must be maintained from:
; Deck, porch, veranda, balcony in a vertical direction

(RIGHT “G”)
; Ventilated soffit located above the termination cap

(RIGHT “H”)
u A minimum of 3 feet must be maintained from:

; Centerline of a service regulator (BELOW LEFT “I”)
; Vegetation (BELOW LEFT “J”)

Minimum Clearances: Corner Installation

22""

22""

Minimum Clearances: Parallel Installation
* 2” clearance can only be achieved with a
straight-up vertical vent configuration.

22""**

88""
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+VERY IMPORTANT NOTE:
Connections Betwen Components
Simpson Dura-Vent GS system 6 5/8” venting is the
only approved system for use with your Fireside
Franklin gas fireplace.  These venting systems have
an interconnection locking system built into each
vent piece allowing a safe and secure connection
without need for additional hardware or tools.  It is
critical to the effective heating, proper flame pattern
and your safety to ensure that each connection is
completely secure.  This is accomplished by assem-
bling the venting with the female end toward the
stove, pushing them together and twisting the piece
to be connected in a clockwise direction 1/8 of a turn
until it comes to a positive stop in the locked posi-
tion. During the initial connection, you’ll need to
ensure that the inner pipes are overlapping, as this
cannot be checked from the outside of assembled sec-
tions.

Horizontal termination caps must be positioned 12-18 inches above
grade, and 12-18 inches away from windows, decks, soffits, and non-
mechanical air supplies.

Service regulators and vents should be located away from vegetation,
driveways, sidewalks, and other high traffic areas.

u A minimum of 6 feet must be main-
tained from:
; Service regulator vent outlet

(BELOW LEFT “K”)
; Mechanical air supply (BELOW

LEFT “L”)
u A minimum of 7 feet must be main-

tained above:
; A paved driveway or sidewalk on

public property  (BELOW
LEFT “M”)

Venting may NEVER terminate above a
sidewalk or driveway that is between
two single-family dwellings and services
both.
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