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To understand wood stove efficiency, wemust first
understand the three phases of wood burning. First,
thewood is heated to evaporate and drive off mois-
ture, thisoccursunder 500°F. Above 500°F, the
wood startsto break down chemically and volatile
matter isvaporized. These vapors contain 50 to 60%
of the heat valueinthewood. Thethird phase of
wood burning occurs above 1,100°F when these
vaporsand theremaining materid (charcoa) burn.
Thishigh temperature must be maintained for maxi-
mum combustion efficiency.

All three phasesof burning may and usually do occur
at or about the sametime. For efficient burning, the
volatilesmust be mixed with air and kept at 1,100°F
or higher to burn completely within the stove. Wood
burnswithalong, yellow flame. By providingalong
flame path within the stove, heat from these burning
gases can be used before it escapes up the chimney.
Theflame pathislengthenedin moreefficient Sovesin
oneof thefollowingways. by usng aninterior baffle
which causesthegasestotravel inan“S’ pattern
rather than astraight line, by using agascombustion



Figure2. Air supply digtribution.
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stoveshavedual draft syssemswithaprimary air
supply for thewood and asecondary air supply for
the gases. Pre-heating channelsare often provided for
oneor both of theseair supplies. Thesechannels
increasealr temperaturesbeforetheair reaches
combustion zones.

Sincewood burning requiressuch largeamountsof air
and since many homesare now tightly weather-
proofed, asupplemental air source should be provided
tothestove (Figure3). Thisair can besupplied
through aduct fromacrawl spaceor directly from
outside of the house. Theduct should havean outlet as
near tothe stoveaspossible. Thesize of theduct
should beroughly the sameasthat of the stoveflue. A
damper should beinstalled ontheduct to adjust air
flow andto closeit completely whenthestoveisnotin
use. If no ductsare provided, you may need to opena
nearby window dightly in order for thechimney to
draw properly and thefireto burn most efficiently.

Wood stove designs.

« Box or chunk stoves are the simplest and most
commontypesavailable. They comein many forms
including kitchen, Franklin, pot belly, and parlor
stoves (Figure4). Thesegenerally do not have
very positivedraft control and consequently burn
excessiveamounts of wood. Most introduceair
under thefire. Someintroduce additiond air over
thefireto help provide needed oxygen to burn
escaping volatile gases. Unburned gases can carry
large percentages of potentia heat up thechimney.

* Air-tight box stoves (Figure 5) have controlled-
draft damper systems, somewith automatic
thermostats, to give more positive control of both
primary and secondary combustion air. Most
introduceair below and abovethefire. Some
designspreheat incoming air. Othersincorporate

thermogtatically-controlled heat exchangersto
recapture heat for space hegting.

* Base-burning air-tight stovestakethe principles
of the controlled-draft box stove one step further
and add asecond chamber for better combustion
of thegases. These stoveshring secondary air
through apre-heating channel soit will not signifi-
cantly cool thevolatilegases. Inaddition, theflue
outlet islocated at the base of thefirebox, forcing
all exhaust productsto passby the hottest part of
thefirebeforeleaving the stove. Under proper
conditions, these stovescan befairly efficient but
till need frequent tending.

* Down-draft air-tight stovesarerelatively smple
indesign. Air isdrawn down through air portsin
the stovetop, producing ablow torch effect.
Volatilegasesfromfresh fuel aredriventhroughthe
glowing coals. In somedown-draft models,
primary air entersabovethefirebut below the
mainload of wood. Thisprimary draft flowsdown
and outward through the glowing bed of coals,

Figure3. Outsideair supply for wood-burning stoves.
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pulling volatilegaseswithit. Secondary airis
introduced under the cod swhereit can oxidize
these superheated gases. Gasescontinueto burnin
the secondary chamber. Thisdraft pattern prevents
the heat of thefirefromrising up through thefresh
wood |load (isolating it from thefire) until wood has
dropped downinto proper burning position. Thus,
evenafull load of fresh fuelwood will not cool the
firebelow. Volatile gasesfrom the new fuelwood
area soreleased more dowly for more efficient
burning. Some down-draft stovesuse athermo-



stoves have been bolted together rather than
welded in order to reduce warpage problems. In
many cases, cast iron doors, door frames, and cast
iron or firebrick firebox linershavebeen used to
extendthelifeof thestee stove.

« Cast iron haslong been considered the best
materia for wood stoves. Cast iron stoveswarm
up dowly and have good heat-holding capability.
Designsand texture cast into platescan increase
radiating surface by up to 25%. Cast iron holdsup
well under heat, hasalong life, spreadsheat away

Figureb5. Air-tight stoves.
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The characteristicsof agood cast iron stoveare
heavy, smooth castings, fully ground and fitted
plates, tightly sealed seams, and tight-fitting doors
with positivelatches, internal bafflesand sideliners,
tight and easily-adjusted draft controlsand smooth,
pit-freeename finishes. Careshould beusedin
handling cast iron becauseit crackseasily. Inthe
long run, afinely cast, hand-fitted, well-designed
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air-tight cast iron stoveisagood investment.
Lower quality cast iron stovesincreasethelikeli-
hood of warping or breaking and in some cases
may allow gasesto seep through poresintheiron.

Other qudity featuresinclude door and damper
handlesmade of coiled metal sothey don’'t get so
hot, nickel plating on handlesand trim, porcelain or
tiled finishesif something other than baremetal
surfacesthat providesincreased radiating surface
aswell asdecoration.

General Consderations. All wood stovesshould
have sturdy legs, providing at least 4 inches, and
preferably 8to 10inches, of air space between stove
bottom and floor. Glasswindowsinwood stoves
should be special safety glassdesigned to withstand
thermal shock.

A stove designed to burn wood only should not be
used to burn coal. Some stoves are designed to burn
either. Theexcessive hesat of coal will soon burn out
thegrate or bottom of astove designed for wood only.
Burn manufactured logsonly inan openfireplace—
they contain wax that burnsdangeroudly hot.

Many manufacturersratetheir stoveseither by the
number of cubic feet or the number of roomsthe stove
will heat. Any capacity rating must beused judicioudy.
Asagenerd rule, 2.6 squarefeet of firebox bottomis
required for each 1,000 square feet of room area.
Unlesstheroomsarevery open or aforced air duct/
systemisinstalled between rooms, attempting to heat
morethan oneroomwith astovemay well resultin
uneven temperaturesand cold draftsalong floors.

When astove pipe hasbeeninstalled, performthetap
test. Smply tap the pipewith your fingernail and
remember the sound it makes. Repeat thisprocedure
every week during heating season. If the*ting” sound
changestoamuffled“thud”, itistimefor acreosote
ingpection. Creosotetendsto build up morequickly in
efficient air-tight stoves because more heat hasbeen
removed from theflue gasesand theresulting lower
chimney temperature encourages creosote condensa
tion.

Wood Stovel nstallation. Many people purchase
wood stoveswithout considering the necessary steps
or additiona costsfor installation. Temporary expedi-
enciessuch asrunningasingle-wall, unventilated stove
pipethroughwalls, ceilings, roofs, or windows, and
using stove pipe aschimney do not meet fire codes
and may resultinaseriousfireor cancellation of fire
insurance. Install your wood stovein compliancewith
your local building codeor fire department require-
mentsand be saferather than sorry. Then haveyour
insurance company approvetheinstalation.

Special Consderations. Increasinginterestisbeing
showninhome solar heating systems. However, the
unpredictability of adequate periodsof sunshineduring
winter months necessitate either an expensive heat
storageunit or an auxiliary heating system. A combina
tion of solar and wood heating could providethe
benefitsof low cost operationa expenseand total
energy independence.

Many peoplearefinding that an additiona benefit from
awood stoveisthe capability to heat domestic water.
Figure 6 showsaschematic layout of astovewater

Figure6. Water heatingwith awood stove.
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heater supplementing aconventiona hot water tank.

Additiona heat can be extracted from combustion
gasesby using sometype of flue heat exchanger. Two
different kindsareshowninFigure7. Makesureadl
flue connections areresea ed. Remember that exces-
svecooling of gasesdecreasesthe drawing effect of
thechimney andincreasesthelikelihood of creosote
depositsoninterior surfacesof theflueand chimney.
These unitsneed to be cleaned often during the heating

season because of the creosote and soot buildup. Thisinformation first appeared as CIS 53 and was part of the
) | fireol Wood asa Fuel Series.
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Figure7. FlueHeat exchangers.
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