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HVAC
Forced-Air
Ducts
BY BRUCE BARKER

ONCE AGAIN THE WORD INVITES YOU TO TRAVEL into the
dark realm of subjects that are sometimes misunderstood by home
inspectors. The \Word hopes you will find this trip informative and
maybe a little entertaining.

The Word's topic this month is the
HVAC forced-air ducts. It's been about
eight years since The Word's last rant
on this topic. In the interim, people are
paying more attention to problems
with these ducts. Leaky and improperly
installed forced-air ducts are inefficient
and problematic on several levels.

Excess energy Ltse, higher HVAC

system operating costs, and reduced
occupant comfort ore some of the
wel l-known proble ms. Lesser-known,
but serious, problems can include
moisture damoge and mold in attics,

crawlspaces, and wall cavities.

l\e 2012International Residential Code (IRC) requires testing
new forced-air HVAC equipment and ducts for leakage. Thar's a

good start. The IRC also requires using ACCA Manual D to design

the duct system. Enforcement of this requirement, in terms of on-
site inspections, appears sporadic at best. Unfortunately, there's

still nothing in the IRC about duct installation beyond the general
requirement about installing components in compliance with
manufacturer's instructions. Of course, none of this addresses prob-
lems that occur after initial installation. Damage, deterioration and
improper repair of existing s'ork also create problems.

\X/ithout consistenr on-sire enforcement of good HVAC duct design
and installation pracrices. a lot of questionable work gets by. This
lack of enforcemenr. hou-ever, creates an opportunity for home
inspectors r,r.ho perform predrt'wall inspections. The ASHI Stan-
dard of Professional Practice for Predrywall Inspections requires
inspection of H\',{C ducrs. The \Word almost always finds improp-
erly installed H\'-{C ducrs during these inspections and during
other home inspecrions.

Home inspectors are nor going to hook up a Duct Blaster' ro resr

ducts. Nor are u'e going ro check the ducts against Manual D.
\7e can, horvever. ser\-e our clients by understanding correct duct
installation practices and the effects of incorrectly installed ducts.

Stealth Problems
Homeowners are often una\\'are of HVAC duct problems. \Why

should they be, unless the problem manifests itself with a symptom
like uncomfortable rooms or self-closing doors? Even awareness

often doesn't always morir-are action. Th.y may believe the cost

to cure is too great. Thel'mav be told by some "professional" that
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)>) HVAC Forced-Air Ducts

A similar effect can occur in exterior wall cavities, especially around
penetrations such as electrical boxes. Negative pressure inside can

suck air and water vapor from outside into the cavity. Positive

pressure inside can force air and water vapor from inside into the
cavity. If enough water vapor condenses in the wall and doesn't dry,
hidden damlge and mold can occur.

Vapor Drive
Now that The \ford has opened the door to condensation in the
wall cavity, somebody is going to bring up vapor drive. \7hile unre-
lated to this discussion, we might as well briefly deal with it.

Vapor drive occurs when exterior wall coverings, such as brick, get

wet and then are heated by the sun. Since energy fows from hot
to cold, the water vapor in the wall covering can be driven into the

wall cavity. This water vapor can condense in the wall cavity, espe-

cially during air conditioning season.

Duct Sealing
Air leakage in forced-air duct systems ranges from not too bad in
new systems to very leaky in older systems. Seams between duct
sections, collars where ducts attach to plenums, and connections
at supply and return boots are the most likely places to find leaks

(and sometimes completely disconnected ducts). Duct mastic is by
far the best way to seal seams and attachment collars. Foil tape is

acceptable. Flexible ducts should be attached to collars and boots

using foil tape around the inner core and collar then strapped to
the collar using azip tie.

Flexible Duct Installation
Air moves best when it moves in a straight line, but straight lines

are an unrealistic expectation in real-world flex-duct installation.
Bends and dips in flex ducts are going to occur. \7hen done gently,

theywill reduce air fow somewhat. Sharp bends,'however, create

two problems. The duct area is usually reduced at a sharp bend. Air
flow through a duct is only as good as its smallest point. Air fow
in a duct that's reduced in size at a sharp bend can be significantly
reduced.

Sharp bends also create disturbances (currents and eddies) that
further disrupt the air flow and can further reduce the number of
cubic feet per minute that the duct can provide. Duct compression

can also disrupt air flow. The duct system is usually designed to
supply a room with the cubic feet per minute provided by a prop-
erly installed duct. The room will get less air than it needs through
an improperly installed duct. Occupant comfort may suffer, pres-

sure problems may occur, and in some cases, equipment problems

can result.

Figure 1

The maximum bend radius in flexible duct is one duct diameter.
Figure -l demonstrates this rule. You can find other flexible duct
installation rules at www.fexibleduct.org. You might also want to
look at The \7ordt last rant on the subject in the November 2005
Rep orter. It's available at www.ashireporter.org.

The Bottom Line
Poorly installed forced air ducts cost

our clients money and comfort every
minute the system runs. We perform a
valuable service both to our clients and
to the environment by looking for and
reporting deficiencies in the forced air
distribution system.

Memo to Aeolus (god of the wind): The \7ord does not reside on
Mt. Olympus (just at its base) and welcomes other viewpoints. Send

your lightning bolts or emails to Bruce@DreamHomeConsultants.
com. The thoughts contained herein are those of The \7ord. Th.y
are not ASHI standards or policies

Bruce Barker operates Dream Home Consultants. He
has been building and inspecting homes since 1987.
He is the author of "Everybody's Building Code"
and currently serves as chair of the ASHI Standards
Committee. To read more of Barker's articles, go to
www. d rea m ho meco n s u lta nts.com.

MAXIMUMACCEPTABLE UNACGEPTABLE
DUCTBEND DUCTBEND

Flexible Duct Bends
@ 2013 Dream Home Consultants. LLC

RADIUS OF CURVE
> 1 DUCT DICMETER

RADIUS OFCURVE
< 1 DUCTDIAMETER
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