Bad Ducts
= Bad Air
Higher energy bills and lower comfort levels
aren’t the worst effects of faulty ducts
ALLISON A. BAILES III
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t’s well known that leaky, poorly
same amount of air flows through the
designed duct systems cost their
supply ducts as goes back through the
owners money and comfort in mulreturn ducts.
tiple ways. However, such systems
If your duct system is leaky or unbalcan also make the air inside the houses
anced, air from spaces such as the attic,
unsafe to breathe. Indoor-air quality
crawlspace, or garage is likely to find its
(IAQ) doesn’t get nearly as much attenway to your living areas. Think about
tion as other green-building concerns
what’s found in those places: insulation
such as energy efficiency, but it should
fibers, rodent and insect feces (cockbe one of the highest priorities for anyroach feces are a major asthma trigger),
one who breathes air and spends time
mold, pesticides, radon, and fuel vapors.
indoors. I grew up with really bad
In one case, a HERS (home-energy ratasthma, which was often triggered by
ing system) company I work with, E3
indoor pollutants. I know the imporInnovate in Nashville, Tenn., found a
tance of good IAQ. I’ve also learned a
disconnected return duct sucking up
good bit of building science and know
air in a nasty, vented crawlspace. That’s
that these issues are interconnected.
bad enough by itself, but this particular
Ducts in forced-air heating-andcrawlspace also had a dead possum lying
It’s what’s in the air that matters. A disconnected
cooling systems do one of two things:
close to that open return duct (photo
return duct in most any crawlspace is bad news. In
addition to sucking in mold and pesticide residue,
They either supply conditioned (heated
left). Even the best filtration system
this one spices the air with the aroma of dead possum.
or cooled) air to the house, or they return
would be hard-pressed to remove that
house air to be conditioned. Both supply
putrefaction from the air.
and return ducts connect to the air handler, which is essentially a big
Ducts are a critical component in maintaining IAQ. When installfan. Supply ducts connect to the side of the air handler that blows air, ing an HVAC system, you’d be much better off getting less-expensive,
so they’re under positive pressure. Between the air handler and the less-efficient equipment and spending extra to get the tightest, most
supply ducts is the furnace heat exchanger and/or the air conditioner’s balanced duct system you can. Your lungs and your overall health will
or heat pump’s coils. Return ducts attach to the intake side of the benefit, and you’ll still probably win when it comes to saving energy
air handler and run under negative pressure. Ideally, ducts should and being more comfortable because your home won’t be sucking in
not leak. You also want them sized properly and installed well so cold winter air or blowing out conditioned air.
that air moves through them efficiently. They should also be commissioned—that is, checked and adjusted at initial startup—by an Allison A. Bailes III, Ph.D., is a GreenBuildingAdvisor.com
expert to ensure that the system is balanced. In a balanced system, the contributor and an energy consultant in Decatur, Ga.
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LEAKY RETURN DUCTS

CAN CAUSE FIREPLACES
AND WATER HEATERS
TO BACKDRAFT
Duct leakage near a fireplace
or a combustion appliance such
as a water heater, furnace,
or boiler can cause enough
negative pressure to keep
exhaust gases from rising up
a flue. When flue gases can’t
exit, they backdraft into the
house’s air. Similarly, a clothes
dryer (which forces indoor air
to the outside by design) in the
same room as the combustion

Return
duct

appliance greatly increases the
risk of backdrafting. Naturaldraft appliances are more
susceptible to backdrafting
than power-vented appliances.
Making matters worse, a
backdrafting combustion
appliance may not burn its fuel
efficiently and is more likely
to produce carbon monoxide.
Leaks in
ductwork
suck in air.

Backdrafting
flue gasses

Carbon monoxide can kill.
Lower levels can cause chronic
health problems such as
headaches and fatigue.

Water heater
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LEAKY RETURN DUCTS
SUCK UP BAD STUFF

The most obvious way for a duct system to draw in bad air is
through leaky return ducts, which often are placed in attics
and crawlspaces. Leaks in ducts occur at unsealed joints and
disconnected branches. Joints in ducts should be screwed
together and sealed with mastic or with UL-181-listed butyl
or oriented polypropylene (OPP) tape. Traditional cloth duct
tape doesn’t last and shouldn’t be used. Panned returns,
which are created by nailing pieces of sheet metal to the
bottoms of adjacent floor joists, are another source of leaks.
It’s practically impossible to seal the sheet metal to the joists,

Return duct

never mind all the cracks and holes typically found in joists
and floors. Panned returns are common in older homes.
Bad air can be pulled in at the air handler or furnace as well.

Supply duct

Air-handler cabinets are notoriously leaky and are usually
installed in an attic, basement, or crawlspace. Filter housings
and filters are often worse. Taping over the seams and
penetrations in the air-handler cabinet is an excellent practice
that can reduce leakage. Upgrading to a thicker, pleated filter
instead of using the standard 1-in. filter also helps reduce
leakage because the housing for those larger filters is tighter
and has weatherstripping at the door.
High indoor humidity, which can lead to mold growth, is a

Supply duct

common consequence of leaky ducts in a damp crawlspace
or basement. In humid climates, vented crawlspaces are
especially bad places to draw air from, as that air is replaced
with limitless quantities of humid outside air. Oversize air
conditioners in particular are often overwhelmed by extra
humidity. For an air conditioner to dehumidify, it’s got to run
long enough for the cold coil to condense moisture from
the air passing over it. The longer an air conditioner runs,
the more humidity it removes. Oversize air conditioners cool
the air in the house quickly but shut down before they can
dehumidify the air sufficiently. Despite that, oversizing is
common. No HVAC contractor wants a callback for a system
that doesn’t cool the house sufficiently. In my experience, the
typical new home gets a heating and air-conditioning system
that’s about two times too large.
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Where ducts leak
Attic: insulation fibers, dust,
rodent and insect waste

Return duct

All panned
return ducts
leak. Made with
sheet metal
nailed to the
bottoms of joists,
panned ducts are
common in older
homes.

Standard filter
housings leak.
There are
usually big gaps
around the filter
that allow air
from the space
housing the air
handler to enter
the ducts.

Return duct

Expensive filters
can leak, too.
Although they’re
usually sealed
better than the
cheap ones,
high-efficiency
filters can leak
when improperly
installed.
Crawlspace and basement: moisture,
pesticides, dead animals
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LEAKY SUPPLY DUCTS CAN MAKE YOUR HOUSE SUCK
Not all the bad stuff happens in the return ducts; supply-side

and take away 1000, you’ve got a negative amount. In this

leaks can create IAQ problems as well. If a system’s return

case, the conditioned space will be under negative pressure

ducts pull 1000 cu. ft. of air from the conditioned space, then

due to the unbalanced duct leakage. That negative pressure

the supply ducts should put 1000 cu. ft. back in. However,

will suck those 300 missing cu. ft. of supply air from outside

it’s common for ducts to run outside the conditioned space

the conditioned space. The replacement air may be from the

in places such as attics or crawlspaces. If the supply ducts

crawlspace. It may come from the attached garage. It may
come from the attic. Somehow, some way, the house will

outside the conditioned space leak, maybe only 700 cu. ft.

get more air. And it may well be the kind of air you’d

of air make it all the way back to the conditioned

rather not breathe.

space. But if you add 700 cu. ft. of air to a space

Attic: insulation
fibers, dust, rodent
and insect waste

Garage:
exhaust, fuel
vapors

Return duct takes
in 1000 cu. ft. of air.

Negative
pressure

Crawlspace and basement: moisture,
pesticides, dead animals

Supply duct leaks 300 cu. ft. of air and supplies 700 cu. ft.

Commissioning an HVAC system
To be certain a new HVAC

to start is with a local HERS

supply vents and the airflow

posed to. Measure the airflow

system (including the equip-

rater. Here’s a rundown of

on the return side, which

to be sure the system is work-

ment and the ducts) works

what commissioning entails.

should be equal. In addition

ing as it’s designed to.

correctly, the contractor needs

There’s a lot of measuring

to measuring, finding and fix-

to test it, measure the results,

to be done: the temperature

ing any big leaks is a key part

problems, corrects them, and

and tweak the system appro-

drop across the air condition-

of commissioning.

then makes sure the fixes

priately. From what I’ve seen,

er’s evaporator coil to be sure

If there’s a mechanical ven-

work. Some contractors may

this step is usually skipped.

it’s within the manufacturer’s

tilation system that draws in

object to this step, but they

Some special tools and skills

specs; the total static pressure

outside air, be sure there’s an

won’t live in your house. You

are required, so finding a con-

to see if the ducts are too

electronic damper to prevent

will. Protect your health by

tractor to do the work might

restrictive; the total duct leak-

the air handler from pulling in

making sure your HVAC sys-

be a challenge. A good place

age; the airflow from all of the

outside air when it’s not sup-

tem is properly commissioned.
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