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Gathering at thefiresdefor comfort, warmth and
enjoyment isacustom asancient astheuseof fire.
When fireplaceswere devel oped they were animpor-
tant part of human shelter, performing asacooking
center, heating system and rel axing and recreation
area. They used largeamountsof fuel whichwasthen
readily available. Today, fireplacesare till considered
aplaceto gather for warmth and fellowship and also
asasource of supplemental hest.

However, of the homewood-burning units, the open
fireplaceistheleast efficient intermsof fuel consumed
and usabl e heat produced. When nofud isburning, a
modestly sized open fireplace can send 18,000 cubic
feet of expensvely warmed interior air up thechimney
every hour. Whenthefireplaceisin use, approximately
90% of the heat from thefire escapesup the chimney
—and the open draft siphons off 22% of thewarm
roomair aswell. By comparison, asmall airtight stove
will draw only 1/10" of theair, and will furnish several
timesthe heat into the room rather than outdoors.

If the open flameisone of the main reasonsyou want
awood-burning unit, or if afireplaceiswhat you have,
understanding theway they work may helpyou
chooseaunit or increaseitsefficiency.

A fireplace consists of anon-combustiblefire box
wherethefireisbuilt, achimney to vent the combus-
tion products, adamper which regul atesthe amount of
ar drawn fromtheburning fuel and ahearth extending
intotheroom.

Heat Transfer. Heat transfersfromthefireplaceto
the housethree main ways: radiation, conduction and
convection (Figurel).

Radiant energy heatstheroomitisin. Heat inthe hot
flue gasesmay conduct through the chimney wallsor

Figure 1. Graphic demonstration of how heat transfers
from the fireplace to the house.
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fireplacewallsinto the house, and warm houseair is
pulled into thefireplace by convection and goesup the
chimney. Theided fireplacewill maximizetheradiation
and the convected hegat it emits, and minimizethe
amount air escaping up thechimney (Figure 2).

Typesof Fireplaces. Thereare many variationsand
typesof fireplacesand no clear distinction between
fireplacesand stoves. There are openable stovesand
closeablefireplaces, non-metal stovesand metal

Figure2. How heat emitsfrom afireplace.




fireplaces, free standing fireplacesand stoveswith
visblefireboxes. Most of thetime*fireplace” isused
for adeviceintended to be usable open and with the
flamevisible. Inthispublication, fireplacesaredivided
into threetypes: masonry or built-in; manufactured or
modified; free-standing or prefabricated.

Masonry. Masonry or built-infireplacesare con-
structed completely onthesite, generaly whenthe
homeishbuilt. It consistsof the partsshownin cross-
sectioninFigure3.

Two basictheories of fireplace design arethe conven-
tiona and the Rumford. About thetimethat Ben
Franklin wasmodifying the cooking unit, Count
Rumford had become an expert on repairing smoking
fireplacesin Europe. Hismethod wasto construct or

rebuild thefirebox to betall and shallow with doping,
outward flaring sidesand aback with agentleforward
arcleading to anarrow throat. Thisresulted in maxi-
mum direct radiant energy rel ease, increased second-
ary radiant heat from theincreased absorbtive mass
and smaller air lossthroughthe narrow throat. The
Rumford takesgreat skill to design asthe open and
shallow fireplace canrequirerdatively largetotal
arflow to prevent smoking. The conventiona fireplace
doesnot emit asmuch direct radiant energy. However,
it aso doesnot draw out asmuch warmed roomair as
theaveragetdler, shalow onewill (Figure4).

Masonry construction, especidly brick, absorbslarge
amountsof infrared radiation. Thisheat isinturn
radiated (referred to as secondary radiation). To use

Figur e 3. Fireplace cross section.

« Flue and Flue Lining. The chimney flue must be
adequate in size and height to provdide the neces-
sary draft. the area should equal 1/12th to 1/8th the
area of the opening of thefireplace (width x height).

» Smoke Shelf and Smoke Chamber. This areais
important to a smoke-free fire. Both sides slopeto the
flue. The smoke shelf isahorizontal surfacein back
of the damper that prevents downdrafts from reach-
ing thefire and re-directs them back up the chimney.

* Throat and Damper. These are usualy one and the
same. The dampler covers the opening and is closed
gradually to control the draft and keep out cold air
when the fireplaceis not in use.

* Fire Box. Thefire box should be made of fire brick. It
must be correctly proportioned, sealed, vented and
well constructed.

* Hearth. The back hearth iswherethefireisbuilt. The
front hearth extends into the room 8 inches on each
side and 16 inchesin front of the opening. Both must
befireproof material.

* Ash Pit - Ash Dump. The ash pit and ash dump are
used for the removal of ashes from the hearth. This
may be on an outside wall.

» SQupport. The fireplace and chimney must rest on a
solid foundation. Concrete footings are recom-
mended.
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Figure4. Rumford and conventional fireplace designs.
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thissecondary radiation and the conducted heat most
efficiently, afireplace should beonaninsdewall.

Manufactured or M odified. The second type of
fireplaceisthe manufactured or modified unit (Figure
5). Theseunits, constructed of metal, are not finished
and need to be built into the home using masonry or a
material of your choice. Most of these unitsconsist of
multipleair chamberswith doubleor triplewall
construction with air spaces between. On some, the
heated air circulatesaround the heated chamber and is
vented into theroom either by convection or by
blowers. With someunits, warm air can be moved by
ductsinto adjacent roomsal so.

, A manufactured unit
Figure5. A
manufactured known asthe zero
or modified clearancefireplaceis
fireplace. insulated so that it can be

placed directly againgt
combustiblewallsand
floors. Theinsulation
usually consstsof anair
chamber that openstothe
outside by thechimney.

Thecooal air circulating around theunitistheinsulation.
Mobilehomesoften usezero clearance unit sincethey
requirelessbulk and weight toinstall.

Onepoint to keepinmind isthat because of the
insulation, the convected heat will not be stored for
secondary radiant heat even when masonry isused as
afinish. With careful design, themanufacturedfire-
placethat hasroomair circulating capability can
approach the efficiency of some stove units. However,
theseunitsare unfinished shellsthat still needto be
builtinor faced with other materidl.

Free-Standing or Prefabricated. Thereisnot a
clear distinction between fireplacesand stovesinthe
free-standing or prefabricated category (Figure6).
They comeinmany

Figure6. A shapes, sizes, materials
free-standing and styles. Most are

or prefabricated § metal but someare
fireplace. =

pottery, tiled or masonry,
and someareeven made
primarily of glass. Some
havedoorsof glassor
metal that open or
remove. TheFranklin
Fireplace (or stove) isagood example of thistype.
Someare compl etely open aswith the conefunnel or
suspended (firepit) types. Theinverted funnel is
capable of drawing tremendousamountsof warmair
up theflue unlessfitted with glassor meta shields.
Therearetrade-off considerations. For example, the
large areaof heated metal abovethefireiscapable of
agreat deal of radiant heat emission. Another positive
factor isthat open wood burnersdo not generate as
much chimney creosote asdo closed stoves.

Thesefactors, trade offsand considerationsare
presented to you to hel p you decidewhichistheright
wood-burning unit for your particular needs.

Thisinformation first appeared as CIS 493 and was part of the
Wood asa Fuel Series.
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