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Consttuction History
For years, changes jn Norih American housing

constrlrcLiol requiferrents hav€ been jntud ced with the
intpnl In reducc hcat int  rnd ai  -cond: i ,onrre erergy
consumption. Many older homes with hollow exterior
'lvalls did noircceive dedicatcd ah barriet vaPorbarrieror
insulation naterials and experience serious air-leakage.
lllower Door deprcssudzAtion iesis havc l€colded 10 com-
plctc air-chantes / ho!r or more at-50 Pasc.ls (-0 2" wc -

thc stanLlard presslrrc cliifcrence to ambicnt, cstimated to
simulatc peak bLrildint ait-leakage conditions).

During th€ hcatjng season, largc tcmPeraturc diffcr-
enccs between indoor-air  and ambicnt-aj f  causc leaky
buildings to act like chirnncys and this "siack" effect alone
causes significant air-leakage to occur. Wincl also crcatcs
plcssure diffcrcr'\ces thai causc air-leakage Wiih wind and
siack cl lccts calrsing condit ioned ai f  io lcak o!r t ,  any air
leakint in to rcltace it nrust t,c hcaiecL or coolcd as
requird I1r wintet hurnidification is neeclcd as cxcossive
ai}-chantc causes uncourfortably low incloor relative
hu nridi ti, tevels.

Oihef air-quality problcns are Presented as anlbientair
contanrs no1. l . rd rni ld€$'sPores, bactcda, l io l lens, dust,
etc. In adclition, indoor air lcaking through structures car-
f l . s  m n i . L U r e  v  r p o -  u  r l  L . w h c h o f l F r c o n d , r ' . L s  c a u > i n S
wood dccay and contribuies to the set riP of micro-envi-
ronm,"nts that are suitable for the develoPment ol mold

ln these old€r homcs, uncontrolled air lcakage is often
r€sponsible for 50 to 60 % of the heathg and cooling energy
. o r - u m f t i o r  r ' r d  l J r E !  c n p a " i r y  h F . . l i ' r g  a r d  n i r - -
condltioning eqlripmeni is req ired. Durhg times wh€n
small temperature differences exist betwecninside and ihe
ambient and no wind is bloiving, even these lcaky
buildinSs expedence undei-\'entilated condiiions

Figure l illustrates leakage behaviour in rclation to
combined, increashB stack and -ind effccis for an old€r,
2000 sq. ft. home.

ffi
DESIGN NOTES

Figure 1 also shoivs the corect air-change rat€ as reconl-
mended by The American Society ofHeatiJr€i, Rcfrigeration
and Air-conditioninS Engnlacrs (ASHRAE - 15 cfm / Per-
son or 0.35 ajr-changes / hour, whichever is greater)
Noter the Air-Leakate scales for a1l diagrams are
iotarithmic.

Combined lnoreaslng Anbi6nt Std.k & Wind

Figure 1

Wwe We Are Today
With the adoption of air / vaPor barrier and insr ation

requirements, typicai nes' horising air-leakage rates are
now 5 to 7 complete air-.hanges / hour during peak leak-
age tests. B lders who provide nuch atteniion, labor and
many sealing materials provide structurcs that iest for
pe,r l  dir  le- l . ,ge ai  I  lo r  a .h. ,19, ,  l -our

tsuilding Code changes and extra tightening efforts by
cusbm builders are implemented wiih th€ inteni of
improvnrg energy efficiency and comfort Savings on
reduced heating and aii-conditioning eqriPment caPacl
iies and enerSy cosis are lealized bnl as energy efficiency
is improved, more under- ventilaied Periods will n..rt as
shown in Fi8ure 2.


