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SYNOPSIS 

The s i t u a t i o n  i n  Canada w i t h  regard t o  bui ld ing regu la t ions  
a f f e c t i n g  the a i r t i g h t n e s s  of bui ld ings  is  reviewed w i t h  
emphasis on a new standard t e s t  method f o r  measuring a i r t i g h t -  
ness which depar ts  somewhat from methods used i n  o the r  coun- 
tries. The purpose of this test  i s  held t o  be primari ly t o  
determine an important a spec t  of buil  ding envel ope qua1 i t y  , 
namely t h e  degree t o  which unintentional  openings have been 
avoi ded, r a t h e r  than t o  determine energy conservation potent i  a1 . 
The procedures used i n  t h e  method, the r a t i o n a l e  behind those  
procedures and the experience t o  da te  i n  using the method a r e  
summarized. The reasons why t h e r e  i s  very 1 i t t l e  r egu la t ion  of 
bui ld ing a i r t i g h t n e s s  i n  Canada a t  present  and the  prospects  f o r  
increased regula t ion  a r e  given. I t  i s  concluded t h a t  i t  i s  
unl ike ly  there w i l l  be widespread regula t ion  i n  this a rea  i n  the 
near f u t u r e .  

1. INTRODUCTION 

The purpose of this paper i s  t o  present  the c u r r e n t  s t a t u s  of 
Canadian bui 1 d i  ng standards re1 a t i  ng t o  a i  rti ghtness and t o  
specu la te  on how the  s i t u a t i o n  might change i n  the fu ture .  

I w i l l  f i rst  e s t a b l i s h  the con tex t  w i t h  a b r i e f  synopsis of the 
s tandards  wr i t ing  and impl ementati on process i n  Canada and then 
concen t ra te  p r inc ipa l ly  on t h e  Canadian General Standards Board 
Standard 149.10, "Determination of Air t ightness  of Buildings by 
the Fan Depressurization ~ e t h o d " 1 .  I will review i t s  main 
f e a t u r e s ,  giving the r a t i o n a l e  f o r  each, and re1 a t e  some of the 
results of i t s  use t o  date.  I will c l o s e  by suggest ing how this 
s tandard  and o the r s  might be used t o  a g r e a t e r  ex ten t  i n  the  
future t o  improve the  a i r t i g h t n e s s  of  Canadian buildings.  

THE CANADIAN STANDARDS WRITING AND IMPLEMENTATION PROCESS 

To understand the cur ren t  s i t u a t i o n  regarding standards a f f e c t -  
i n g  a i r t i g h t n e s s  and o the r  bui ld ing c h a r a c t e r i s t i c s  r e l a t e d  t o  
energy conservation, i t  i s  f i r s t  necessary t o  have an apprecia- 
t i o n  o f  the the process by which standards a r e  developed and 
impl emented i n  Canada. 



V i r t u a l l y  a l l  our s tandards a f f e c t i n g  bui ld ings ,  and most o the r  
products,  a r e  devel oped by the consensus process. Even govern- 
ment agencies  with the mandate t o  do s o  a r e  r e l u c t a n t  t o  simply 
impose s tandards  on the bui ld ing indust ry  without f a i r l y  
thorough p r i o r  consul ta t ion .  The consul ta t ion  process i s  f a c i l -  
i t a t e d  by t h e  exis tence  of f i v e  "Standards Writing Organiza- 
t ions"  recognized by the Standards Council of Canada. The 
Canadian Standards Association (CSA) i s  one of these "Standard 
Writing Organizations" (SWO' s )  you might be famil i a r  w i t h .  The 
Canadian General Standards Board i s  another. 

When t h e  need f o r  a new standard is  i d e n t i f i e d ,  the SWO i n  whose 
area  o f  e x p e r t i s e  o r  experience the  standard is  recognized t o  
f a l l  forms a committee and at tempts t o  e s t a b l i s h  membership on 
t h a t  committee t h a t  will have a balanced matrix of "producers", 
"users" and neutral  t h i r d  p a r t i e s .  The terms "producers" and 
"users" a r e  of ten  not  very appropr ia te ;  but  t h e  general concept 
of balancing those who m i g h t  be expected t o  argue f o r  a less 
s t r i n g e n t  s tandard w i t h  those who m i g h t  be expected t o  argue f o r  
a more s t r i n g e n t  one is  t h e  guiding pr inc ip le .  Usually several  
d r a f t s  a r e  required before a s tandard i s  developed which may 
represen t  a reasonable compromise between these two groups. 

Once developed, the standard has no force  u n t i l  referenced,  
usual ly  i n  a bui ld ing code, by some government agency, normally 
a provincia l  government. The process provides such agencies 
w i t h  some degree of assurance t h a t  t h e  standards they thus  
invoke a r e  not  l i k e l y  t o  be unreasonably s t r i n g e n t  o r  unreason- 
ably l e n i e n t ,  because they know t h e r e  has been some inpu t  by 
those l i k e l y  t o  be a f fec ted  by the s tandard ' s  being imple- 
mented. 

Even our  National Building code2 is developed and updated by a 
s i m i l a r  consensus process and i t  too  has no fo rce  u n t i l  adopted 
o r  adapted by a provincial  government, s ince  our Const i tu t ion  
gives the provinces the  mandate t o  regul a t e  buil  ding. A1 though 
the  National Building Code i s  only a model code, i t  never the less  
has a g r e a t  deal of inf luence  a s  most of the provincial  codes 
a r e  model 1 ed q u i t e  c lose ly  on i t .  

3 .  THE CURRENT SITUATION 

There a r e  cu r ren t ly  two s tandards  i n  Canada r e l a t i n g  t o  the a i r -  
tightness of buildings - t h e  above-mentioned CGSB Standard 
149.10, "Determi nat ion of Ai r t igh tness  of Buildings by the Fan 
nepressur i  z a t i  on Method'' and "Measures f o r  Energy Conservation 
i n  New Buildings", a supplement t o  the F.!ational Building Code. 



3.1 CGSB Standard 149.10 

The CGSB Committee on Ai r t igh tness  and Air Leakage Tes t ing  of 
B u i l  d ings  was formed i n  A p r i l  1982. The committee be1 ieved i t  
had completed work on th is  standard i n  September 1983 bu t  t h e  
f i n a l  d r a f t  was not  approved by the necessary majori t y  on the  
l a s t  b a l l o t  due t o  some l a s t  minute concerns regarding tempera- 
ture c o r r e c t i o n s  and curve f i t t i n g  procedures. Even though i t  
has no t  been publ ished i n  f i n a l  form, t h e  standard i s  being 
f a i r l y  widely used a s  a t e s t i n g  protocol t o  ensure uniformity of 
approach i n  research p ro jec t s  on a i r t i g h t n e s s  of houses and ways 
of improving t h a t  a i r t i g h t n e s s .  An a i r t i g h t n e s s  t e s t i n g  proce- 
dure more-or-less along t h e  1 i n e s  described i n  t h e  CGSB d r a f t  i s  
a1 so being used by the  small bu t  growing number of  a i r  sea l ing  
con t rac to r s ,  who use the before and a f t e r  r e s u l t s  t o  demonstrate 
t o  homeowners what t h e i r  work has accomplished. F i n a l l y ,  this 
t e s t  procedure i s  used i n  a federa l  government program of subsi- 
d i e s  f o r  the const ruct ion  of low energy houses. Among o t h e r  
c r i t e r i a  i n  th is  program, a house m u s t  be demonstrated t o  
experience no more than 1.5 a i r  changes per  hour a t  50 Pa test  
pressure  t o  be e l i g i b l e  f o r  the subsidy. 

I should emphasize t h a t  this standard is  a s tandard test  
procedure only - i t  includes no p a s s l f a i l  c r i t e r i o n  f o r  a i r -  
t i g h t n e s s  nor does i t  even provide any guidance a s  t o  what 
c o n s t i t u t e s  high o r  low, good o r  bad a i r t i g h t n e s s .  I t  merely 
e s t a b l i s h e s  a d e f i n i t i o n  f o r  a i r t i g h t n e s s  (which I will look a t  
more c l o s e l y  below) and a method of t e s t i n g  t o  determine the 
a i r t i g h t n e s s  of a p a r t i c u l a r  building.  I t  i s  l e f t  t o  o the r s  t o  
es tabl  i s h  c r i t e r i a .  

3.2 Fleasures f o r  Energy Conservation i n  New 6ui ld ings3 

T h i s  supplement t o  the hlational Building Code i s  one p lace  where 
one might reasonably expect t o  f i n d  such a c r i t e r i o n .  However, 
the  energy "Measures" (the verbal shorthand name adopted by most 
people who have occasion t o  t a l k  about this  document) was f i r s t  
publ  i shed i n  1978 and revised i n  e a r l y  1983. The committee 
responsi bl e f o r  devel oping and rnaintai n i  ng the  "Measures" was 
r e l u c t a n t  t o  speci fy  such a c r i t e r i o n  u n t i l  a s tandard test  
method was es tabl  i shed - something of a "chicken-and-egg" si tua- 
t ion .  Thus  this  document's only requirements regarding a i r -  
tightness, t h u s  f a r ,  a r e  some r a t h e r  vague statements about the  
need t o  caulk o r  seal l i k e l y  points  of a i r  leakage and i n f i l  t r a -  
t i o n  test  c r i t e r i a  f o r  windows and doors. 



L ike  the  document i t  supplements, the "Measures" i s  another 
model document w i t h  no force unless adopted by some au thor i t y  
w i t h  a mandate t o  regulate bu i ld ings,  such as a p rov inc ia l  
government. Thus f a r  only one province - Quebec - has seen f i t  
t o  do so. However, the federal government's housing agency, 
Canada Mortgage and Housing Corporati  on, appl i e s  the 1978 
e d i t i o n  o f  the "Measures' t o  houses bu i  1 t under i t s  mortgage 
insurance and subsidized housing programs - about one t h i r d  o f  
new housing s tar ts .  

4. A CLOSER LOOK AT CGSB STANDARD 149.10, "DETERMINATION OF AIR-  

TIGHTNESS OF BUILDINGS BY THE FAN DEPRESSURIZATION METHOD" 

Le t  us now look i n  more d e t a i l  a t  the t es t i ng  and repor t ing  
procedure described i n  Standard 149.10. 

4.1 What Does the Test Set Out t o  Measure? 

I n  con t ras t  t o  the pract ice used i n  several other countr ies, i t  
was decided a t  the outset  t h a t  the r e s u l t  o f  the t e s t  should be 
expressed as an "equivalent leakage area" ra ther  than as a i r  
changes per hour a t  some t e s t  pressure. There were two 
p r i nc ipa l  reasons f o r  t h i s  decis ion - 

o One reason was the committee's concern t h a t  an a i r  change per 
hour f i g u r e  would be i nadvertantly o r  del i berate ly  confused 
w i t h  the  natural  a i r  change r a t e  o f  the house under wind and 
buoyancy forces. I mention "del iberately '  because there had 
a1 ready been reports o f  seal ing contractors using the  a i r  
change a t  50 Pa f igures, d iv ided by some unsubstantiated 
f ac to r  (o f ten  f anc i f u l  and sometimes equal t o  1)  t o  exagger- 
a te  claims about the bene f i t s  o f  t h e i r  service. Even the  
honest contractors were look ing f o r  such a f ac to r  t h a t  could 
be used w i th  confidence. Many members o f  the committee were 
skept ica l  t h a t  such a f ac to r  o r  even a more complicated 
co r re la t i on  could be found and wished t o  choose a method o f  
expressing the resul t s  o f  an a i r t i  ghtness t e s t  t h a t  woul d 
discourage t h i s  d i r ec t i on  o f  thinking. 

o The other p r inc ipa l  reason for  avoiding the a i r  change per 
hour approach was t h a t  an a i r t i gh tness  t e s t  was seen as being 
p r ima r i l y  a t e s t  o f  the general q u a l i t y  o f  const ruct ion o f  



t he  bu i ld ing  envelope and not  just a test  of  po ten t i a l  energy 
conservation qual i ti  e s  . Indeed, i t  is  bei ng increas ingly  
recognized t h a t ,  i n  new const ruct ion  a t  l e a s t ,  avoidance of 
i n t e r s t i t i a l  condensation is  probably a more compelling 
i n c e n t i v e  f o r  improved a i r t i g h t n e s s  than energy conservation.  
A r e c e n t  study4 has shown t h a t  the level  of a i r t i g h t n e s s  
a1 ready achieved i n  ordinary new Canadian housing i s  o f t e n  
high enough t h a t  f u r t h e r  improvements will r e s u l t  i n  t h e  need 
f o r  i n s t a l l a t i o n  of mechanical ven t i l a t ion .  T h i s ,  of course,  
i s  n o t  necessar i ly  undesi reabl  e s ince  a pe r fec t ly  a i r t i g h t  
house w i t h  a re1 iabl  e contro l  l e d  v e n t i l a t i o n  system would be 
f r e e  of the risks of both i n t e r s t i t i a l  condensation and poor 
a i r  qua l i ty .  The point  is ,  however, t h a t ,  i f  one s t a r t s  w i t h  
one o f  our ordinary new houses, improving i t s  a i r t i g h t n e s s ,  
on i t s  own, will save 1 i t t l e  i f  any energy s ince  the reduc- 
t i o n  i n  a i r  leakage w i l l  have t o  be replaced by ven t i l a t ion .  
I t  i s  only when hea t  recovery i s  added t o  the v e n t i l a t i o n  
system t h a t  energy i s  saved and this  i s  an addi t ional  c o s t  
wh ich  m u s t  be weighed a g a i n s t  the value of the energy saved. 

Thus, i f  an a i r t i g h t n e s s  test  i s  conducted pr imar i ly  t o  measure 
the qual i t y  of t h e  buil  ding envelope, "equi val e n t  1 eakage area" 
is  a way of  expressing the results of the t e s t  which seems t o  
r e l a t e  more c lose ly  t o  this way of  th inking of  the t e s t .  

Equivalent  leakage area  a1 so  r e l a t e s  b e t t e r  than a i r  change r a t e  
t o  the d e f i n i t i o n  of  a i r t i g h t n e s s  used i n  the standard - 

" t h e  degree t o  which unintent ional  openings i n  the bui ld ing 
envel ope have been avoided" . 

T h i s  i s  an appropr ia te  po in t  t o  emphasize t h e  t i t l e  chosen f o r  
the  standard.  P lease  note t h a t  i t  i s  an " a i r t i g h t n e s s "  tes t  and 
not  an " a i r  leakage" test. The committee chose t o  regard a i r  
leakage a s  the normal acc identa l  exchange of  a i r  between t h e  
i n t e r i o r  and e x t e r i o r  under the ac t ion  of wind and buoyancy 
forces  - the phenomenon which ASHRAE and AIC r e f e r  t o ,  incor- 
r e c t l y  o r  a t  l e a s t  incompletely, a s  " i n f i l t r a t i o n " .  T h i s  is  not 
what the fan depressur iza t ion  test  measures. 

To summarize this point  then,  CGSB Standard 149.10 seeks t o  
measure " the  degree t o  which unintentional  openings i n  the 
b u i l  d i  ng envelope have been avoided" and the resul ts  a r e  
expressed a s  an equivalent  1 eakage area  ( E L A )  . 



4.2 TheTestProcedure 

In establishing a tes t  procedure and a procedure f o r  processing 
the t e s t  data, the committee has strived for precision and 
reproducibility, envisioning the standard being used in a 
context where failure t o  get below some target ELA will have 
negative consequences, such as denial of an occupancy permit or 
withholding of a low energy housing program subsidy. I t  i s  too 
early to  te l l  whether these objectives have been achieved. 

Briefly, the process involves the following steps: 

o All intentional openings i n  the building envelope, such as 
windows or chimney flues, are closed o r  sealed. 

o A variable speed fan w i t h  a t o p  speed flow capacity of from 
1000 t o  3000 L/s i s  sealed into a window or door opening so 
that i t  will blow outwards. The fan will have been previ- 
ously calibrated to obtain a correlation between i t s  speed 
and flow or between the pressure drop a t  i t s  inlet  orifice 
and flow. Sometimes a cal ibrated inlet nozzle i s  used t o  
measure flow through the fan. 

o The fan speed i s  then varied t o  create a number of interior/ 
exterior pressure differences ranging from 10 Pa t o  50 Pa. 
The fan flow required to create each pressure difference i s  
recorded. 

o The flow readings are corrected for differences between the 
atmospheric pressure and interior temperature of the house 
and the pressure and temperature a t  which the fan was cali- 
brated, and for the difference between interior and exterior 
temperatures. This la t te r  correction i s  required because 
interior a i r  flow through the fan i s  being measured b u t  i t  i s  
really exterior a ir  flow through the envelope that we are 
interested i n .  

o To the corrected flow and pressure difference readings, a 
curve i s  fitted t o  the form - 



where: 0 = f low (L/s) ,  
C = a constant, and 

P = i n t e r i  o r /ex te r i  o r  pressure d i f ference (Pa). 
n i s  an exponent between 0.5 and 1.0 

The curve f i t t i n g  i s  done us ing the l e a s t  squares method 
modi f ied t o  g ive less  weight t o  the low pressure d i f ference 
values because these are the most d i f f i c u l t  t o  make accurat- 
e ly .  S t a t i s t i c a l  analysis t es t s  are appl i e d  which i nva l  i da te  
the t e s t  i f  the f i t  o f  the curve i s  no t  w i t h i n  prescribed 
l i m i t s .  

o The regression coe f f i c i en t s  C and n are then used i n  the  
f o l l ow ing  formula t o  ca lcu la te  the equivalent  leakaqe area: 

ELA = 0.001157 o . C . 10n-0.5 

where: ELA = equivalent  leakage area (m2)  
= densi ty o f  the e x t e r i o r  a i r  lkg/m3) 

Committee member Wi l l iam Jones o f  Ontar io Hydro der ived t h i s  
formula5 by equating the f low a t  10 Pa from the f i t t e d  
curve t o  the f low through a sharp-edged o r i f i c e  a t  10 Pa. 10 
Pa i s  used because i t  i s  the t e s t  pressure c loses t  t o  the 
pressures the house w i l l  actual 1 y experience. 

Figure 1 shows a t yp ica l  t e s t  set-up and Figures 2 and 3 show 
t y p i c a l  processed t e s t  resul  ts .  

4 .3  Experience i n  Using the Standard So Far 

Achieving re1 i a b l e  ELA values has been a problem, I n  some cases 
where the  t e s t  i s  being used t o  monitor the resu l t s  o f  sea l ing 
work, the ELA has appeared t o  increase a f t e r  sea l ing even though 
the f l ow  a t  50 Pa has decreased. This i s  a t t r i b u t e d  t o  the f a c t  
t h a t  the  ELA value derived from the above fomu lae  i s  s t rong ly  
in f luenced by the resu l t s  a t  1 ow t e s t  pressures and these, i n  
turn, are  s t rong ly  inf luenced by the wind. Thus ELA' s derived 
from t e s t  r e s u l t s  taken on other than calm days must be regarded 
w i t h  some suspicion even i f  the r e s u l t s  have passed a1 1 the 
requ i red s t a t i s t i c a l  tests.  Often i t  i s  no t  poss ib le  t o  delay 
t e s t i n g  t o  w a i t  f o r  calm condit ions. The committee may have t o  
consider rev is ions t o  the procedure t o  make the r e s u l t s  less  



sensitive to wind influence on 1 ow pressure difference readings. 
Perhaps dropping some of the lower pressure readings would 
accompl i sh thi s. 

Another issue has been the aforementioned quest for a correla- 
tion between the results of an airtightness tes t  and the normal 
air  leakage experienced by the house. While some research- 
e rs6~7 claim t o  have found such a correlation, we are not 
aware of any research into this issue which was both rigor- 
ous, i n  terns of the method and length of time of a i r  leakage 
measurements, and broad-based, i n  terms of the number and 
variety of houses studied. Indeed, we have reason t o  be skep- 
tical about  the derivation of any generalized correlation since, 
in using the fan depressurization test  t o  track the results of 
a i r  sealing work, we have become aware of one shortcoming of the 
method, which seems obvious i n  retrospect. The fan depressur- 
ization t e s t  tests all of the leaks in the envelope i n  parallel ; 
b u t  many of those leaks will act in series under normal wind and 
buoyancy forces. Once one of the leaks in a series i s  sealed, 
seal i n g  the others will have no effect on normal a i r  leakage; 
b u t  each sealing effort shows up as an improvement i n  an air- 
tightness tes t ,  whether or not i t  i s  redundant i n  i t s  effect on 
normal a i r  leakage. Since the arrangement of parallel and 
series leakage paths i s  likely to vary from house to house quite 
randomly, i s  i t  1 ikely that a genera1 ized correlation exists? 

I hasten to add that this la t te r  point does not negate the value 
of the fan depressurization t e s t  as long as one bears i n  mind 
i t s  primary purpose, which i s  to act as a quality control check 
on the envelope. 

POSSIBLE FUTURE APPLICATION OF CGSB STANDARD 149.10 

I mentioned earlier t h a t  improvements in the airtightness of our 
new houses would not likely yield substantial direct reductions 
in energy consumption. This does n o t  mean t h a t  such improve- 
ments should not be strived for. The most important reason t o  
do so i s  to reduce the incidence of intersti t ial  condensation in 
the building envelope - a significant and apparently increasing 
problem, as we increasingly tend t o  operate our houses in a 
"fl uel ess" mode without an active chimney flue to depressurize 
the house and reduce exfiltration. Another i s  t o  make heat 
recovery capabil i t ies  in venti 1 ation systems more effective when 
and i f  i t  becomes economic to incorporate such facil i t ies  on a 
widespread basis. 



There a r e  two ways t o  encourage t h e  bui ld ing indust ry  t o  adopt 
b e t t e r  p r a c t i c e s  i n  opera t ions  a f f e c t i n g  a i r t i g h t n e s s  - t h e  
"ca r ro t "  approach and the " s t i c k "  approach. Both can make use 
of CGSB Standard 149.10. 

The "ca r ro t "  approach i s  a1 ready being used i n  t h e  federa l  
government subsidy program f o r  low energy houses 1 mentioned 
e a r l i e r .  This  is t h e  "R2000" Program, operated by the Depart- 
ment o f  Energy, Mines and Resources, i n  which a bu i lde r  qual i -  
f i e s  f o r  a g r a n t  i f  h i s  house meets c e r t a i n  c r i t e r i a  including 
an a i r t i g h t n e s s  c r i t e r i o n .  However, t h i s  program t h u s  f a r  has 
a f f e c t e d  only a small number of  houses. 

The " s t i c k "  approach - incorporat ion of a i r t i g h t n e s s  require-  
ments i n  bui ld ing regula t ions  - has not  been used y e t  and may 
not be f o r  some time. There i s  re luctance  on the p a r t  of 
provincial  bui ld ing code a u t h o r i t i e s  t o  imp1 ement requirements 
perceived a s  being r e l a t e d  t o  energy conservation and not  t o  t h e  
t r a d i t i o n a l  ob jec t ives  of bui ld ing regula t ions  - hea l th  and 
sa fe ty .  The f a c t  t h a t ,  i n  the s i x  y e a r s  s ince  i t  was pub1 ished, 
only one province i n  t en  has implemented the "Measures f o r  
Energy Conservation i n New B u i  1 dings" i s el oquent testimony t o  
this observation.  Thus, a1 though the "Measures" c o m i  ttee i s  
contemplating incorpora t ing  a requirement f o r  an a i r t i g h t n e s s  
test  according t o  the CGSB Standard ( w i t h  an appropr ia t e  c r i t e r -  
ion) i n  t h e  next  e d i t i o n  of  the "Measures", i t  will have 1 i t t l e  
immediate e f f e c t .  

On the o t h e r  hand, i t  is  being increas ingly  recognized t h a t  the 
vapour b a r r i e r  requirements i n  the National Building Code and 
i t s  provincia l  o f f sp r ing ,  w i t h  t h e i r  emphasis on preventing 
vapour d i f fus ion  and their f a i l u r e  t o  e f f e c t i v e l y  address the  
real  cause of i n t e r s t i t i a l  condensation ( i  .e. outward a i r  1 eak- 
age) ,  a r e  no t  very re1 evant  i n  terms of p ro tec t ing  t h e  s t r u c t u r e  
from this growing menace. Perhaps, therefore ,  we can hope t h a t  
a i r t i g h t n e s s  test  requirements and c r i t e r i a  might be incorpor- 
a t ed  i n  bui ld ing codes proper r a t h e r  than i n  energy conservation 
supplements. I know of no such p lans  a t  present;  bu t  these  
th ings  take  time. Our  consensus approach t o  s tandards  wr i t ing  
and implementation has many advantages; bu t  speed i s  no t  one of 
them. 

6. SUMMARY 

My summary can be q u i t e  b r i e f .  We a r e  very c l o s e  t o  having i n  
p lace  a s tandard method f o r  measuring the  a i r t i g h t n e s s  of  houses 
which we be l i eve  addresses the re levant  issues i n  t h i s  a rea  and, 



wi th  a few refinements, w i l l  y i e l d  accurate, reproducible -.-- 

resu l ts ;  b u t  i t  i s  un l i ke l y  t h a t  t h i s  standard method w i l l  be 
used i n  any broad regu la tory  way i n  the near future.  

The author g r a t e f u l l y  acknowledges the con t r i bu t i on  o f  Energy, 
Mines and Resources Canada towards the cos t  o f  prepar ing and 
del i v e r i n g  t h i s  paper. 
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FIGURE 1 

Depressurization fan i n s t a l  l e d  i n  an ex te r io r  doorway; speed 
control  and gauge u n i t  on l e f t .  Disk i n  fan o r i f i c e  reduces 
flow f o r  t i g h t e r  houses. 



AIRTTGHTNESS TEST RESULTS (as per CGSB D r a f t  6 )  
_______-_---___-------------------------------- 
85 K I N G  ST. 
AUG. 16,1783 Ext.Temp.= 23.8 C 
B a r ,  Press. = 102 KPa Wind Speed = 4 km/h 

PRESS. 
(PA) 

-------------------------------------------- 
T I  FLOW CLJS) RELATIVE  
CC) MEAS'D. ADJ'D. FITTED ERROR (%  1 __________-__-_--------_------------------- 

24.0 675-00 678.11 670.18 1.17 
24.2 850.00 853.63 865.42 1.38 
24-2 1050.00 1054.49 1037.56 % - & I  
24-2 1300.00 1305.55 1339.83 2.63 
24,2 1625.00 1631.94 1606.32 1,57 
24.2 1835.00 1842.84 1849.02 0-34 

E,L.A. = 0,2682 mA2 Volume = 4&1 m"3 

A i r  Change per  Hour @ 50Pa = 14.439 

Carrel ati an Coef f ic ient=  .9P8588337 

He1 ati ve  Standard E r r o r  = 2.16% 

FIGURE 2 

Processed data from a typical  a i r t igh tness  t e s t  of a 
2-storey, pre-war house. 



FIGURE 3 

Plots  o f  typical  resul ts  from an air t ightness t e s t  o f  a  
2-storey, pre-war house. 


