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Fire Physics

For an optimum wood fire, there must be a moisture content of
about 15 percent to 20 percent in the wood, enough oxygen for
sufficient combustion and enough heat to get the process started.
Burning kindling evaporates the water and resins in the wood at
about 200°F and allows the logs to absorb the heat. As the tempera-
ture rises, volatile gases and tar vapor are released from the wood,
a reaction called pyrolysis, and when the gases reach the flash point
at a temperature of 480°F to 500°F, they will burst into flame.

The volatiles (the gases and tar vapor) burn off just above the
surface of the wood, reaching a temperature of 1,100°F to 1,200°F
and releasing about a third of the wood’s potential energy. If the
right amount of oxygen is not present, the temperature won't rise
high enough and many of the volatile gases will be released as
smoke.

The remaining material is charcoal and contains the other two-
thirds of the wood’s energy. The combustion of the charcoal takes
place right at the surface of the charred wood and appears as an
orange or white-hot glow that can reach temperatures of 1,300°F.

[
-

&

) Fire Places
120




PAGE: Two 90-degree
about the limit to the
of twists a stovepipe
nake. Too many slow
ie flow of smoke,

ng the chance for cre-
collect in the flue.

s box stove's stove-
inects to the chimney
vay of a thimble at the
iich protects the sur-

3 framing and acts
sket, creating an air-
il

fi: An oxygen-rich fire
1 faster and keep the
gases moving quick-
Jh the stove and chim-
s even if the pipe is
pletely straight.

124

from stovepipe, in that chimney pipe must be
UL-approved Stainless Steel Class “A™ Insulated
Chimney material, whereas stovepipe is 24-gauge or
22-gauge metal tubing painted black.

Stovepipe is sold in sections of various diameters
—the most common being 6 in. and § in.—and
lengths in straight and bent sections. The sections
are fastened with sheet metal screws and sealed
with black furnace cement. The straightest
configuration from the firebox to the chimney
pipe will give you the best upward draft.

STtovEPIPE CONFIGURATIONS — You can extract
even more heat from your stove if you extend the
length of stovepipe within your home so that heat
can radiate out of the surface of the pipe itself.
However, too many twists and turns slow down
the passage of the hot gases, cooling the smoke and
creating the potential for creosote to form inside
the chimney pipe.

Both single-wall stovepipe and double-wall
stovepipe, which has an insulating air space

between the outer and inner layers, are available.

Fire Places

The insulating space of a double-wall stovepipe

keeps the smoke hotter as it vents, thus improving
the draft, or draw. The tradeoff is that with a
double-wall stovepipe less heat radiates into

the room.

The thimble

Stovepipe should not penetrate a wall, ceiling, or
floor without protection against fire. If the stove-
pipe passes through a stud wall to reach the chim-
ney, a special device called a thimble must be used.
A thimble is an insulated sleeve that will protect the
surrounding materials. When installed there should
be at least a 4-in. gap all the way around the thimble
in which to stuff rock wool, a mineral-based insula-

tion material.



Installing a veneer of brick or stone on drywall
isn’t enough to protect the wall from scorching.
Any kind of heat shield or wall protection must
avoid too much heat transfer to combustible wood
and drywall underneath. The wall will catch fire
unless there is sufficient air circulation or insulation
between it and the heat shield—an inch or so
behind the masonry veneer will do. Sheet metal has
good thermal conductivity so it disperses the heat
quickly, but must also be mounted about an inch

from the wall.

RETROFITTING A FIREPLACE
FOR A WOODSTOVE
By the mid-1800s, the cast iron stove replaced the
open fireplace as a source for heat. Even now it
makes practical sense to retrofit a smoky, inefficient,
and drafty fireplace into a receptacle for a heat-
producing, economical stove. The new stove sits on
the existing hearth, and the stovepipe is connected
to the chimney flue in one of three ways. If the
stove is small enough to sit within the firebox the
stovepipe can exit the stove out its top and go
directly up through the fireplace’s throat. If the
stovessits in front of the fireplace there are two
options: The stovepipe can go back into the fire-
box through the bricked-up fireplace opening or it
can connect to the existing flue above the fireplace
throat straight th rough the chimneybreast.

In some cases the existing ceramic flue may be
damaged and so poses the threat of a chimney fire.
Also, gases may escape into the house. In this case,

the flue must be relined with metal for the new stove.

Fireplace inserts
A fireplace insert operates like a stove in that it con-

sists of a fully enclosed firebox with an adjustable

damper and an air-flow regulator to control the

amount of oxygen reaching the burn chamber. The
insertis an add-on device placed in the mouth of
the fireplace opening. It has shields around the top
and sides that fit tightly against the face of the exist-
ing surround. These make an air-tight seal that pre-
vents any room air from being sucked into the burn
chamber, so the oxygen needed to feed the flames is
drawn from outdoors or under the floor. The face of
the insert can be flush with the surround or can ex-
tend as much as 6 in. into the room.

Insert units have doors, often glass, that prevent
the room’s heat from escaping up the chimney
when there is no fire burning. Some also have
fans that increase heat distribution, pushing more

heated air into the room and less up the chimney.

FINDING THE RIGHT INSERT — You'll never

see some of the working parts of a fireplace insert,
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