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You k' n hide deFier,
But w’ at you gw' ne do wid de
smoke?

Jodl Chandler Harris

When any fuel is burned, the dangers of the
flameareobvious. Hazardsfromcombustion prod-
ucts—smoke—area soimportant. For many fuel
burning appliances, theseproductsareexhaustedto
theoutsidethroughaflueor chimney. Someappli-
ances—gasrangesand unvented space heaters, for
example, dischargecombustionproductsdirectlyinto
thelivingspace.

Products of Combustion

What arethesecombustion products, and how
dangerousarethey? Commonhouseholdfuels—
coal,wood, gas, oil, andkerosene—consistmainly
of agroup of chemical scalled hydrocarbons. Under
ideal conditions of temperature, air supply, and
other factors, thehydrocarbonsreact with oxygen
to break down into their simplest components:
carbon dioxide and water. Thisprocessalso re-
leasesenergy, intheformof heat.

Thingsarerarelyided , however. Contaminants
areoftenpresentinthefuel,andcombustionisrarely
complete. Thus, combustionproductsusuallyin-
cludecarbon monoxide, (CO) ahighly toxicgas;
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strongirritantssuchassulfur dioxide, and oxidesof
nitrogen(NQ, ); unburnedfuel, carbon (soot), par-
tially burnedfuel and other irritant or harmful prod-
uctssuchasformaldehyde, PAHs(polycyclicaro-
matic hydrocarbons) andfinesuspended particles
(particulates, “smoke’).

Thesecompoundsareharmful; theproblems
they causedepend on concentrationand degreeof
exposure. For example, low concentrations of
carbonmonoxidecan causeheadache, weakness,
dizziness, andnausea. Larger concentrationscause
death. About 500 Americansdieinthehomeeach
year asaresultof inhaingthisodorlessgas. Oxides
of nitrogenirritatetheeyes, noseandthroat; pro-
longed exposurecan causedrowsiness. Long-term
exposureto PAH canincreasecancer risk. Thus,
the familiar, “Natural” odor of a fireplace or
woodstoveisactually loadedwithharmful ingredi-
ents. Generally speaking, it isbest to minimize
exposuretocombustionproducts: high-level expo-
surescan causedeath.

Care and Use of
Combustion Equipment

Some simpl e precautions, and attention to
routinemai ntenance, will minimizethechancesof
indoor pollution problems from combustion
equipment.
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Furnaces and Boilers

Problemsarisewhen the chimney or fluebe-
comesblocked. Thechimney shouldbeinspected
at the beginning of each heating season. If itis
relatively straight, inspection can bedonewitha
small mirrorinsertedinthechimney clean-out door
(make surethe heater isturned off!). Look for a
clear pathtothetop of thechimney. Also, themetal
fluepipethat connectstheappliancetothechimney
should beinspectedfor rust, holesor weak spots.
Thesepipeseventudly corrode, andif they collapse,
the house can be rapidly filled with deadly gas.
Other equi pmentinthehousemay causechimneys
tobackdraft. Seethebox for informationonthis
important subject.

Combustion equipment needsan adequateair
supply. Furnaceroomsshouldnot betightly sed ed;
al-2" door undercut canhelptoprovideneededair.

Note: Some modern heaters are “direct
vented” ; combustion products are exhausted
through a pipeviaanearbywall or window. No
chimney isused, so some of these recommenda-
tions do not apply. Combustion air may be
provided by a similar pipe to the appliance.

Fireplaces and Woodstoves

Homesinwhichthisequipmentisusedtendto
have highindoor level sof combustion products,
some of which are drawn in from outside as air
drawnupthechimney isreplaced. Pollutantsin-
cludefineparticles(“respirableparticulates’) which
canirritatethethroat and lungs, and PAH’s, de-
scribedearlier.

Avoid slow burning, smoldering fireswhich
produce the largest amounts of these pollutants.
Seasoned wood burns cleaner than green wood.
Woodstovessold after 1990 arerequired to meet
federal emissionsstandards, and should bemore
efficient, aswell ascleaner-burning.

Besidesair quality hazards, spaceheatersal so
produceancther hazard: fire. Statisticsindicatethat
one of the greatest risksfrom thisequipment in-
volveshousefiresstarted becausewoodstovesand/
or fluepipeswerenotinstalled accordingtodirec-
tions, especially with regard to clearances from
combustiblesurfaces.

Note: TreatedIumber shouldnever beburned.
Toxic metals, safely bonded in this wood, are
released by burning. Ash and fumes pose a
serious threat to people and the environment.

Unvented Fuel-Fired Space Heaters

These appliancesareintended to beused in-
doorswithout directly expel lingcombustion prod-
ucts. Athighconcentrations, many of theseprod-
uctscanharmhumanhealth. Whether theseappli-
ances cause problemsfor occupants depends on
how theappliancesareused andonthestatusof the
occupantsthemselves. Theelderly, thevery young,
andthosewhoareinfirm (especialy withbreathing
problems) aremost likely to beharmed by theuse
of thisequi pment.

Severa precautionscanreducehealthrisks. It
isimportanttocarefully follow manufacturers' in-
structions. On kerosene heaters, for example,
settingtheburnertoproduceavery highor very low
flame can cause a big increase in production of
pollutants.

Also, unvented, fuel-fired spaceheatersshould
not be operated in an enclosed space. Heater
operationinaclosedroomwill increasethepollution
level stowhichoccupantsareexposed, increasing
healthrisks.

Gas-fired spaceheaterscan producepollutants
aswell. Serious problemshave arisen after pro-
longed operationinanenclosed space. Astheflame
depletes oxygen in the surrounding atmosphere,
combustion isimpaired, and carbon monoxide



productionincreases. M oderngasheatersshould
beequi ppedwithanautomatic shutoff that reactsto
suchconditions.

GasOvensand Ranges

This equipment also produces pollutants.
However, innormal usetheamountsareusually
negligible. Problems do develop, however if
theseappliancesare used assupplemental heat-
ers. Operationfor many hours, day after day, can
causeunacceptably highlevel sof pollutantssuch
asformaldehyde, oxidesof nitrogen, and particu-
lates.

Carbon Monoxide Detectors

Potentia problemswithcombustionequipment
can be readily detected with carbon monoxide
(CO) detectors, now widely available. Several
differenttypesareavailable. Inexpensive(about
$5) detector cardshaveatreated spot that should
change color if exposed to elevated CO. More
expensivedevices, similar inappearancetosmoke
detectors, use el ectrical power to detect CO, and
soundanaudiblealarm. Thesedevicesarepowered
either by batteriesor house current. (For further
information seeConsumer Reports, May 1994, pp
334-336.)

“Old” homes, including many built prior to the
first energy crisis of the 1970s, were usually built
without much concern about building tightness.
As a result, most of these structures have many
air leaks and are well ventilated.

Not only does this excessive ventilation re-
duce indoor pollution; it also ensures abundant air
for combustion appliances—gas-and oil-fired fur-
naces, fireplaces, clothes dryers, etc. While the
burner is operating, a residential furnace may
consume air at the rate of two thousand cubic feet
per hour (about the volume of air in a medium-
sized room).

Occupants of homes that have been tight-
ened to conserve energy should be aware that
problems can develop if sufficient replacement air
(called “makeup air”) is not available. In the
simplest case of inadequate makeup air, com-

Building Ventilation and Combustion Appliances
Avoiding Backdrafts

bustion will become “starved” and inefficient,
producing excessive soot and poisonous carbon
monoxide. In more serious cases, when several
combustion appliances operate simultaneously,
the suction created by the flue draft of the larger
appliance (a fireplace, for example) can cause a
reverse flow—backdraft—in other flues. Clothes
dryers, exhaust fans, woodstoves, and some
water heaters can also contribute to these prob-
lems. A backdraft introduces poisonous gases
into the home. It can also be caused by using
powerful exhaust devices, such as surface-
mounted exhaust systems on range tops.

Such problems are easily prevented by provid-
ing for makeup air. A window can be slightly
opened when operating exhaust fans or fireplaces.
Windows in furnace rooms can be left slightly open
during the heating season, although these areas
should be protected from freezing temperatures.




Summary

Househol dfuel-burning equipmentisdesigned
tostrict standardsto protect occupantsfromexces-
sive exposure to combustion products that can
irritatetheeyes, noseandthroat, and causeillness,
evendeath. Neverthel ess, problemscanoccur.

Safety featuresand careful design, however,
cannot take the place of common sense. Such
equi pment shoul dbeused accordingto manufactur-
ers instructions. Also, users need to regularly
observetheseappliancesfor proper operation, and
arrangefor regul ar servicingandmai ntenance.
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