
Z J 6lo'rauodaulHsv'ir^r in I € !OZ rsn6nv

seloH 'ororu ro looJ srBnbs 
" 

uerJo (e8nq eq uE) surBrp qnr roJ saloq

rql 'dn pp" ler{r pue uror{Uo slol erB erer{l lnq '["rus dlFnsn sr serr^/r

puE sedrd roJ selor{ punor? areds 3r{I'erar{ 
^lra 

e ar" saloH 'ts"al l?
taal ar?nbs ./y\al ? 01 dn ppe u?f, saloq eseql 'sef,Bds PeuorlrPuof,un

PuE sesnor{Jo JorJalur aql ua3^ leq lsrxe seloq duBru aa.og Surzrue s,r1

iueuleg'asnoH {alog

'(srue8e uo Surllar

3o parsur) stuollt urorJ slEJJaJeJ arou le8 ot &Ai\ tEeJB E sr alrru EJtxe

ter{r SuroD 'os Sutop raprsuoo ot tue,l leru nol rnq 'nol ol dn sr suon

-rpuoc adocs-3o-lno asar{t uoltueru nol:eqraq26 'uolttredsul aruor{ E

3o edocs 3o tno asl^,rar{to are ro (ruasard llqeqord er,fegr ,lrou>1 ern

rnq) papacuot rar{tra er? suonrpuof, rer{tO 'sarruerogap ayqerrodar are

'uorl?lnsur Prururru ro luasgP e>lrl 'suonrPuof, asar{rJo aulos 'Flsg Pu"
pcrslqd qroq suorlcea; or8rellt asner tegt suonrpuof, e Eq uauo sesnoH

uolelotollNl9Sl ]]v pue aullsuearcltsvw NvwlvS :5Notlvu$n-nl

'suonf,rHe asaql

ruog raJns osle stuarlr luu141 'ragns oJr,/( InJrepuold srq (or Suruarsrl

pue) Surqotervr ot pu? sllrq lrrlrrn Surded ot f,r8rell? sr prolN arll

'suoncrH? aseql luo5 JeJns sluarTf,

lueyq 'saoedsryrrJf, Pu? sJnt?Jo sluotuof,

uoururof, Jar{ro ot rr8ralle llqrgord sr

pue rsnp ot cr8ralle dlarrugap sr eqg
'Surqrdrala or cr8ralle sr ayrr'r lnJrepuo r
s.prolA. eql e{ll 'seruneruos 'sureas lI

,sa!6lellvz

'f,nr? aql pue acedsyvre.rr arp
:senssr r€llop 8lq atp3o eydnoc e olur ta8 II,e.& 'alun srql 'eruor{ rno
ur punoJ e ! sercuerf,gap 1e:aua8 aqt Jo aruos passnf,srp arvi 'euJn tse-I

'sluJrlf, Jno ol 'uonua|'u tseal tE

ro 'lroder pur JoJ {ool ol tuerrr lg8rru a \ ler{l\Jo sruJat ur alnf,nJlsur
pue Sultseralur eq uer lrors aqr 3o tsar ar{I 'aleol 0.1'r rer3e suaddeq

lEtli!\ ees ot ta8 artr op llareX 'uollf,adsul lxau tql ol uo a^oru PuE eeJ

rno tf,alloc '8urql rno op rsnf lllensn e./d 'sJotf,adsur sy '351 'lle3
ur etuoq qluer 086I rno Surlaporuar alrq./v\ paureol aJIA InJrepuo^\
srq pup prolN eql ter{^\ tnoqe lrors oqr sr srgl 'f.rols eqtJo lser erll
(les or pasn larrrell 1ne4 sr) uo Surtroda.r enunuof, e./d rltuoru srrll

'Surulelralua aprl e aqleru
pup a^ntruroJur dlrr slqr pug ill^\ nol sadoq pro4N or{I 'srorodsur
euoq lg pootsJapunsru serunauros arB t?r{t srcehns3o ruleer {r?p
eqr orul -llAVUr or no^ slJ-lANt ouon lHr NIvDv l)No

utvuvS t)nu8 A8

Z UDd

Atot5 aql ;o lsau eql

n 
"i:i"i,::';,""1il #ru pl om a qI



for HVAC ducts, vents and chimneys can be huge as well. Remember,
too, that the chimneys and vents themselves can be huge holes. There

are also lots ofholes in the walls, especially around penetrarions such
as windows.

These holes provide a passageway for conditioned air to enter and
leave the houde's interior. Dust, pollen, mold and water vapor are some

of the common passengers on this air stream, but other and much
more dangerous passengers can also hitch a ride. Radon comes ro
mind. Vapors given offby chemicals that people often store in attics
and crawlspaces might tag along. How about bacteria from animals
in the crawlspace and afiic (alive and dead), including their wastes?

Uncontrolled ail movement is not ideal for several reasons.

A Hole and a Force
Air movement needs a hole and a force to move ir. Holes in mosr houses

are plentiful. So are forces to move the air. It doesn't take much force
to move air and when you consider that the holes are open 2417, a
lot of air can move between the house and unconditioned areas. So

what are some of these forces?

\Well, one force is our old friend the stack effect. The stack effect is a

fancy way of saying that warm air wanrs to rise. If it were nor for the
stack effect, chimneys and vents wouldn'r work. In the winter, the
house becomes like a chimney. The air in the house is warmer, thus
less dense, than the air outside the house. This warmer air wanrs ro
rise and will escape through any hole that it can find. That escaping
warm air has to be replaced, and that air is probably colder outside
air drawn in through other holes in the house.

News Flash: worm air doesn't always
rise! Pressure differences in the
house can cause worm oir to move
sideways or downwords given the right
conditions.

Blowing in the Wind
\Wind is an interesting force because the air movement between the
house's interior and exterior will be different depending on wind speed

and direction, and depending on where in the house a hole is located.
\7ind can increase the pressure inside the house on the windward side

and decrease the pressure inside the house on the leeward (opposite)

side. Thus, air can flow both from and to the house's interior at the
same moment.

Of course, the wind efFect is not that simple. \7ind is also acting on
the ventilated attic and crawlspace. Areas within the attic and crawl-

space can become pressurized and depressurized depending on the
amount and location of the ventilation openings. Pressure conditions
in the attic and crawlspace can enhance or counteract the pressure

differences inside the house and increase or decrease the amount of
air movement through the holes.

We Do lt to Ourselves
Just to make things interesting, lett throw in the mechanical systems

and the fuel-burning appliances because they usually have an effect
on air movement in the house. Kirchen and bathroom (and any other)
exhaust fans will depressurize the house and draw outside air inside. So

will fuel-burning appliances (including fireplaces) that draw combus-
tion air from inside the house. The combustion air goes right up the
flue or chimney with the combustion products. The air has to come
from somewhere, so it comes through the holes in our holey house.

Powered attic ventilation fans will usually depressurize the attic and
draw air from the house. These ventilation fans are usually installed
without accounting for existing ventilation openings and are often
installed in an attempt to improve perceived ventilation inadequacies.
If the attic ventilation is indeed inadequate, power venrilation won'r
make more outside air magically appear. The power ventilation fan
may, instead, pull air from the house through the many holes between
the houset interior and the attic.

A forced-air HVAC system can pressurize or depressurize areas within
the house. A leaky return air system can pressurize the house because

more air is being supplied than is being withdrawn. Conversely, a
Ieaky supply air system can depressurize the house because more air
is being withdrawn than is being supplied.

A bedroom, or any room with a door, can be pressurized by the
HVAC system if there is no return duct or relief opening to relieve
the pressure from the supply duct. The pressure can force air through
the holes into unconditioned spaces.

Tightening the Ship
So far, we have lots of holes in houses and lots of ways ro move air
and its contents through them. Losing conditioned air is an energy,
eficiency bummer, but energy efficiency is only part of the story.
Because the air probably contains moisture from occupant activity
(cooking, bathing and just breathing) it can creare moisture problems
in the unconditioned areas. This moisture may condense on the cooler
surfaces, damaging materials and providing the moisture that fungus
needs to grow. If condensation occurs somewhere near the insulation,
the insulation will get wet and will tend to rerain the moisture against
nearby materials for a longer time. 'Wet insulation is close to worthless
as an insulating material so we have the potential for a triple whammy
of energy inefficiency, damaged materials and fungal growth.
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) > > The Word: The Rest of the Storv

t2. carbon monoxide problem or if the systems were malfunctioning and
the effects were not apparent because the home was so leaky.

A qualified person (e. g., BPI certified) should perform a blower-door test

on all houses that have been extensively air sealed and should perform
a combustion safety test on houses containing fuel-burning sysrems.

If the tests indicate problems, appropriate remediarion should be per-
formed. At a minimum, carbon monoxide alarms should be installed
in all houses with combustion appliances or with an attached garage.

The Bottom Line
They don't build houses like they used
to, That's true. ln terms of oir sealing
ond insulation, they build them better
now.lt's both possible ond useful
to consider upgroding attics and
crowlspoces to modern standords.

The Word is glod he did.

Memo to crawlspace monsrers: The tVord 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. They
are nor ASHI standards or oolicies. I
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13.

t
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14.

15.

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 I
www. d rea m h o m ec o n s u lta nts.co m.
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Here are o couple other nice-to-hoves. Put an extro layer of vapor retarder on

{
1fi

I'

i
I

I

the path to any equipment in the crowlspace thot requires service, such as on
air handler or a woter heater. The vapor retorder is most likely to teor on these
poths. Have the contractor leave some extra vopor retarder and sealing tape for
vopor retarder repoirs. Repairs will be needed of some point.

Apply an ignition barrier on any foam insulation used, if required.

Check the manufacturert ignition barrier requirements carefully.
Ignition barriers aren't inexpensive and a big fighr might ensue

ifa barrier is required and it's not in the insulation conrracrork
bid.
Provide ventilation to the crawlspace. The tVord chose the condi-
tioned air method which involves supplying conditioned air at 1

cubic foot per minute per 50 square feet of crawlspace area. The
International Residential Code also specifies providing a return
duct or transfer grill into the house, but this is not allowed in
North Carolina.
\Weatherstrip and insulate the crawlspace access door (assuming,

ofcourse, that it's an exterior access door). It's now an exterior
doot so treat it as such.

Ifyoute in a Radon-prone area, consider having the house tested
before sealing the crawlspace. A Radon mitigation system is less

expensive to install before sealing the crawlspace.

Here are a couple other nice-to-haves, Put an extra layer of vapor
retarder on the path to any equipment in the crawlspace that requires
service, such as an air handler or a water heater. The vapor retarder
is most likely to tear on these paths. Have the conrractor leave some

extra vapor retarder and sealing tape for vapor retarder repairs. Repairs
will be needed ar some point.

Danger, Danger Will Robinson!
Air sealing houses is good, but air sealing can cause problems. People

need some "fresh air" from the outside. Ifair sealing causes the air
changes per hour, as measured by a standard blower door test, to fall
below five, mechanical ventilation may need to be added.

The more serious problem can occur when air sealing is performed on
houses where combustion air for fuel-burning systems is drawn from
inside the house. This means fireplaces and fuel-burning stoves as well
as fuel-burning furnaces, boilers and warer hearers. Air sealing these

houses can kill the occupants ifinadequate combustion air creares a
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