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IgBII, B a l l  

When w e  speak o f  i n s u l a t i o n  w e  are concerned w i t h  
hea t  l o s s  and t h e  r e d u c t i o n  of t h e  r a t e  of hea t  l o s s  from a 
house. When we speak of vapour b a r r f e r s  w e  a r e  concerned w i t h  
t h e  p reven t ion  of condensa t ion  o f  water  vapour i n  t h e  w a l l s  
and a t t f c s  o f  b u l l d i n g s  and t h e  p r o t s c t f o n o f '  Xnsula t ion,  
V e n t i l a t i o n  of spaces  over  insulati . i?,l  1 s  a l s o  a s s o c i a t e d  w i t h  
t h e  p reven t ion  of condenss t ion ,  Th i s  i s ,  t h e r e f o r e ,  a  r a t h e r  
complicated s u b j e c t  For d i s c u s s i o n  a s  a s i n g l e  t o p i c .  

The use o f  inuusa",..o:: h2.s now become so gene ra l  i n  
new house c o n s t r u c t i o n  t h a t  t h e  g e n e r a l  a s p e c t s  of  what i n s u l -  
a t i o n  i s ,  how i t  W O T ~ T S ,  ar,< what it, does, w i l l  no t  b e  d i s cus sed  
i n  t h i s  a r t i c l e ,  

The use  o f  s u b s t a n t i a l  tkj .cknesses o f  i n s u l a t i o n  has  
ve ry  r e a l  a d v a n t ~ g e s  for t 1 2 ~  home owner o r  t e n a n t  in h e a t i n g  
econmy and comfor t ,  Prom t h e  b u i l d e r P  s vf ewpoin t  Ensu l a t i on  
I s  t o o  o f t e n  regarde?  a s  a n u f s m c e ,  However, t he r e  are ad- 
van tages  f o r  t h e  b u i l d e r  through t h e  use of  f n s u b a t i o n  i n  
t e rms  of customer s a t i s f a c t i o n  r e s u l t i n g  from low h e a t i n g  
c o s t s  and comfort ,  as well a s  s av ings  i n  h s a t i n g  equipment, 
i f  advantage i s  caken Iri the  design of t h e  system. With 
t h i s  must be coupled 8 no te  of cau t ion ,  The advantages  of 
i n s u l a t i o n  may nc t  o3 qch ieved  ~ E t h o u k  czref 'u l  s e l e c t i o n  of 
I .nsu la t ion  and , > a r e f u l  i n s t aP ia . c%oi~  o f  it, It h a s  been o w  
experfezice i n  t h e  "tr i?ubleshoot4ngtP t h a t  t h i s  D iv i s ion  has  
done t h a t  l a c k  of  f n f c ~ . ~ . s t i . c ? n  and good judgmm J; a s  t o  a  s u i t a b l e  
i n s u l a t i o n  and l a c k  of c s r e  i n  ITS i n s t a l l a t i o n  has  sometimes 
r e s u l t e d  i n  c o n d i t i o n s  i n  houses  whl.ch were worse t h a n  if no 
i n s u l a t i o n  had been used, A s  a ~ e s u l t  of t h i s  w e  sometimes 
hear t h e  rrgumsnt t h a ,  it i s  b e t t e r  not  t o  use i n s u l a t i o n .  
Surely t h i s  would be a beckwerd s t e p ,  

It i s  f o r  t h e s e  reasons that t h e  fo l lowing  remarks 
on i n s u l a t i o n  are conf ined  t c  a f'ew comments about t h e  sele-  
c t i o n  of i n s u l a t i o n  and c h i e f l : ; ~  t o  co~x;r,ents on i n s t a l l a t i o n  
details which we cons ide r  i ; ~  be l?~r)r~thy o f  c a r e o  

Bungal.or~., - The bunpalow pr-oljablg p rov ides  us w i t h  the  fewes t  
g e n e r a l  i n s t a l l a t i o n  prcblems, F i l l - t y p e  i n s . ~ l a t f  on i s  a 
n a t u r a l  m a t e r i a l  f o r  il3e ovl?r c e i l i n g s ,  Ra t t  and. b l a n k e t  
i n s u l a t i o n s  may a l s o  be used. su-cccossfu1L-y b:1: w h e r e  p o s s i b l e  



t h e y  should be a p p l i e d  Prom tho  t o p  a f t e r  a s e p a r a t e  vapour 
b a r r i e r  and t h e  p l a s t e r  base, o r  o t h e r  i n t e r l o r  f i n i s h ,  has 
been app l i ed  t o  t h e  c e i l i n g ,  The junc t fon  of t h e  i n ~ u l s t i o n  
on t h e  c e i l i n g  w i th  t h e  t o p  o f  t h e  w a l l  shoilld be c a r e f u l l y  
made so t h a t  t h e r e  i s  no t h i n n i n g  of t h e  LnsuPatfon a t  t h i s  
p o i n t  and s o  t h a t  t h e  p rov is f  an of  v e n t i l a i . i o l ~  a t  t h e  eaves  
i s  no t  complicated,  This  means t h a t  i n s u i a t f o n  should no% be 
p laced  i n  such a  manner as t o  c o n t a c t  t h e  roof shea th ing ,  The 
use  of  p l a t f o r n - t y p e  c o n s t r u c t i o n  i s  f avourab l e  from t h e  Ensul- 
a t i o n  viewpoint  s i n c e  t h e  i n s u l a t i o n  can be  contfnued ovzr  t h e  
t o p  of t h e  w a l l  p l a t e  a-nd b u t t e d  a g a i n s t  t h e  header  a t  t h e  ends 
of t h e  c e i l j n g  j o i s t s ,  

The q u e s t i o n  i s  sometimes asked whether i t  i s  ad- 
v i s a b l e  t o  I n s u l a t e  betweon t h e  f l o o r  j o i s t s ,  This is one 
case  where i t  mav be S e s t  %o l e a v e  ou t  t h e  i n s u l a t f o n ,  I n  
most basements the te i rpera ture  w i l l  be low enough so t h a t  
t h e  hea t  l o s s  a t  t h i s  poent  w i l l  ~ o t  be h igh ,  The protrjlarn 
i s  t h a t  i t  w i l l  be dii'f1cul.b t o  p r o t e c t  t h e  b z s u l a t i o n  a g a f n s t  
condensat ion.  However, i f  no i n s u l a t i o n  I s  t o  be used, i t  i s  
wise t o  ensure  t h a t  t h e  shea th ing  paper  and shea th ing  a r e  w e l l  
f a s t s n e d  ~ z a i n s t  t h e  s i l l  p l a t e  t o  reduce air leakage t o  a  
mlnirnwn a t  t h i s  p o i n t ,  

Two-storey Tlouse, - - The  two-s torey ho-use hes  6 e t a f l s  almost  
i d e n t i c a l  wf th  tho  b.;xn?a.low bu t ,  I n  nddf t i o n ,  t i l e r s  i s  t h e  
j unc t ion  between s t o r e y s  t o  consi?.er ,  1nsule . t fon o f  .the 
heaeer  be-tween j o i s t s  at; mid-s torey 1 3  s imi la ra  t o  s bunga- 
low. The a r~swer  i s  d i f f e r e n t  i n  t h i s  c a s e ,  howaver, and 
i t s  use  i s  recommended a t  tG1i.s l o c a t i o n ,  It  i s  poss ible  
t o  c a r r y  t h e  vapour b a r r i e r  a p p l i e d  t o  t h e  w a l l  up between the 
j o i s t s  t o  p rov ide  p r o t e c t f o n  f o r  the  i n s u l a t i o n ,  I n s u l a t i o n  
a"r,hts pofn t ,  if w e l l  sppliecl., w i l l  ass is t ;  4.1: the c o r i t ~ ~ o i ,  of 
a9 r  rn.>vew.entbetween the jaf s t s  under wind cgnc~.t , l .ons,  We 
have seen houses wf th  due t  markings between ce j . l fng  j o i s t s  
whi eh  sugges t  low t e n p e r a t u r e s  betwean tb.e ,Qo:sts r e s u l t i n g  
from a i r  movement from t h e  o u t s i d e  wa l l ,  

l a - s t o r e y  House, - The 14 - s to reg  house  provL6es a  h o s t  of' 
insulation prcblsms and f a  p r~abab ly  ..!;he most d l  f f i c u l t  or' 
s t anda rd  c o n s t r u c t i a n s  t o  i r l s u l a t e ;  Thc f i r s t  recon~;iendation 
i s  t h a t  one should  no t  a t tempt  t o  I n s u l a t e  between r a f t e r s  
frorn t h e  eavos  t o  t h e  uFper f l o o r - c e i l i n g  l i n e .  If t h i s  is 
done a c r e a t e r  volume o f  space t han  i s  neces sa ry  i s  hen t ed  
and it  i s  d i f f i c u l t  with t h i s  a p p l i c a t i o n  t o  p rov ide  v e n t i -  
l a t i o n  over  t h e  i n s u l a t i o n ,  It i s  so~neti.rnc.s Cone -in t h i s  
way because people want more a t t i c  s t o r a g e  space,  It E s  
ques t i onab le  whether t h e  space needs t o  be hea t ed  even If it  
is t o  be used f o r  s t o r a g e .  7d5ercver t h e  i n s u l a t i o n  must be 
placbd Setween t h e  rg - f t e r s ,  as i n  areas  over  s l op ing  c e i l f n g s ,  
t h e r o  should always be an nir-way l e f t  ovep t h e  i n s u l a t i o n ,  The 
need f o r  t h i s  r ~ i l l  be ev iden t  l a t e r  when v e n t i l a t i o n  r e q u i r e -  
ments a r e  ? i s c u s s e d .  



The d e t a i l  a t  the  junct ion of the dwarf wa l l  and 
t h e  f l o o r  j o i s t s  i s  a l s o  of some importance, Here wood 
blocking, which i s  cenera l ly  placed und-er t h e  p l a t e  of 
t h e  dwarf wal l ,  1 s  a very u s e f u l  f e a t u r e ,  Insul-at ion shuuLd 
be placed a g a i n s t  it on the  ou t s ide  f o r  i t s  f u l l  depth arid 
the  vapour b a r r i e r  on t he  c e f l i n g  below can be c a r r i e d  up 
between the j o i s t s  and fastened t o  t h e  blocking a-nd t h e  
subf loor  above, 

Here zgain f f l l  arid b a t t  o r  b lanket  i n s u l a t i o n  can 
be used i n  combination - fill i n s u l a t i o n  on the  hor izon ta l  
sur faces  and b a t t  o r  blanket  i n s u l a t i o n s  on t h e  v e r t i c a l  
and s loping suri'aaes, 

The d a t a i l  a t  the junct ion of the  upper storaey cc.5 l i n g  
j o f s i ; ~  and. t h e  roof r a f t e r s  may a l s o  be a problex, There 
wfil h e  a  c e r t a i n  amount o f  i n t e r f e r e n c e  w f t h  t h e  batt o r  
b lanket  becween the  r a f t e r s ,  and t h e  c e i l i n r  j o i s t  which 
extends Lnto the space between she  r a f t e r s ,  I suggest that 
it would be best t o  make a t u r n  t o  the h o i ~ i z o n t a l  between the 
ca i lbng  j o i s t s  without breakin!: t h e  i n s u l a t i o n  a t  the  anyre,  
The end of the  b a t t  o r  blanket  w i l l  then provide a s t o p  f o r  
f i l l  i n s u l a t i o n  if it  i s  t o  be u ~ e c ' ~ ,  I n  many cases  che space 

O-- ~e t h e  c e i l i n g  j o i s t s  v ~ i l P  be quZte smcll  and i n  these cases  
I t ;  w i l l  be s i n p l e s t  t o  cor,t,ln;e the  3t:ki; 01, 31 23-ket i n s ~ ~ l a t  2 on 
across  the  c e i l i n c ,  

The ques t ion  i s  o f t en  zsked ?~!iether i t  i s  b e s t  t o  apply 
t h e  i n s u l a t i o n  on the warm s i d e  of the wall betweep 3tcds o r  
on t h e  cold s i d e  up aga ins t  the  outs ide  sheathEnp, 1 do not 
t h i n k  %here i s  any d i r e c t  2.rr;wer t o  t h i s  ques t ion  'o>lt 1 w w o l d  
Jake  t o  mention some of the  f a c t o r s  involvad, F i r s t ,  w e  can 
sucgest  t h z t  I f  one is going t o  eepend on t h e  batt-bzck a s  a 
vapour b a r r i e r  that i t  f s  b s ~ t  t o  apply t h e  i n s u l a t i o n  on ths 
% a r m  s ide  of t h e  wall s o  t h a t  an e f f e c t i v e  vapour sedl can be 
xad-e over t h c  s tuds .  T h i s  method of application a l s c  i ; ~ y  have 
an advantage i n  t h a t  t h e  a f r  spece i s  on the  ou th ide  of  the  
i n s u l a t i o n  and i f  condensation does form i n  Xhe ~ , r a i Z  f t  has 
a chance t o  run t o  t h e  bottom and out of t h e  w a l l  space t r i thout  
wet t ing t h e  insu la t ion .  The a p p l i c a t i o n  of thc: ~ n s u l a t f  on 
t h e  cold s ide  places t h e  Ins:riatfolz so  tha t  it may be weteed 
by condensa?;Lori and i t  i s  necessary t o  apply a separa te  vapotir 
b a r r i e r  over the i n t e r i o r  f a c e  of the s t c d s  t o  c o n t r o l  ccncleur- 
s a t i o n ,  The advantage of t h i s  a p p l i c a t i o n  i s  t h a t  f t  w i l l  
pr~ovfde more uniform i n t e r f  or  sur face  temperatures than t h e  
a l t e r n a t i v e  i n s t a l l a t i o n ,  Thers w i l l ,  t he re fo re ,  be l e s s  
tendency toward d u s t  l;iarl:iny over  f ~ a r ? i n g  mer15ers, Thi-s flust 
marking w i l l  be f a m i l i a r  t o  you all, especially i n  the o lder  
houses where p l a s t e r  was ussd on wood l a t h  without any Insula-  
t i o n  behind i t ,  Dust tends t o  s e t t l e  out on cool  su r faces  
and thus  I t  i s  an advantage t o  attempt t o  maintafn waLl s : ~ r f a c e s  
a t  u n i f o r ~ .  temperatures,  



Anoi;her method o f  f n s t a l l a t f  on Es sometimes proposed, 
i , e ,  t h o  i n s t a l l a t i o n  of a b lanke t  midway i n  t h e  space between 
f raming members. Th is  method of  a p p l i c a t i o n  i s  o f t e n  cons ide red  
because i t  looks  l i k e  an e a s y  bia~ t o  ~ a i n  an ar!ditiona.l a i r  
space  and so  i n c r e a s e  t h e  i n s u l a t i o n  va lue  o f  t h e  wa l l .  But 
i t  should be  noted t h a t  unleb3s t'qe b l anke t  can be i n s t a l l e d  
wi thout  gaps a t  t o p  nnc! bottom, t ho  i n s u l a t f o n  can become i n e f -  
f e c t f v e  because a i r  movement w i i l  cause h e a t  t o  bypass t he  
i n s u l a t i o n .  

These remarks about  i n s u l a t i o n  i n  spaces  have assumed 
an i d e a l  i n s u l a t i o n  which i s  of uniform t h i c k n e s s  and f i t s  t h e  
framing members snu%ly  a t  cach s l d e ,  If t h e  i n s u l a t i o n  does 
no t  f i t  t h e  snace and e s p e c i a l l y  i f  i t  does  n o t  c o n t a c t  t h e  
f r m i n g  members o v e r  most of  i t s  depth ,  t h e  i n t e r i o r  s u r f a c e  
t empera tures  over  t h e  framing dembors w i l l  be low i n  r e l a t i o n  
t o  t hose  over t h e  c e n t r a l  p o r t i o n  o f  t h e  i n s u l a t i o n  i n  c o l d  
weather. This  h a ~ p e n s  because t h e  s i d e s  o f  t h e  f raming members 
a r e  exposed  t o  t empera tures  which a r e  1-ower t h a n  t h e y  would be 
i f  no i n s u l a t i o n  was used,  The i n s u l a t i o n  should  f f t  snugly  
a g a i n s t  t h e  f raming.  

If t h e  space i s  t o o  wide f o r  t h e  insulation a l a p  
w i l l  ! * e s u l t  and a z a i n  v a r i a t f  on i n  s u r f a c e  t e m p e ~ a t u r e s  may 
c r e a t e  problems. 

If t h e  snace i s  t oo  narrow f o r  t h e  wid th  of t h e  
i n s u l a t i o n  t heye  may be a double s i r  space and, i n  c e i l i n g s ,  
c o l d  n l r  m a y  move a c r o s s  f r o m  w a l l  t o  w a l l  unc:'er t h e  i n s u l ~ t i o n ,  

The fo rego ing  d i s c u s s i o r ~  supges t s  two th fnps :  f i r s t ,  
t h e r e  i s  t h e  s e l e c t i o n  of  an i n s u l a t i o n  t h a t  f s of a  .c~niform 
t h l c k n e s s  and a t  t h e  sf?me t ime one t h a t  can be e ~ s i l y  c u t  t o  
f l t  s p a c r s  o f  non-standard width :  secondly,  .f'r?.rning members 
must be a t  u n l f o r n  snacin,gs so  t h a t  f n s u l n t i o n s  nade t o  f i t  such 
s - q a c i n ~ s  c sn  be a ~ n l f e c !  i n  t ' le  d e s i r e d  manner, A slxrvs:r mnde 
by t h i s  D iv i s ion  i n  1951 cover ing 77 houses I n  9 Canadian 
c i t i e s  i n ? i c a t e d  t h a t  a p ~ r o x f m a t e l y  one - th i rd  of the  a r e a  of 
house w a l l s ,  excXusive o f  window and door openi.nps, had s t u d s  
spaced so :hat  t h e  spaces  forzncd. were u n s u i t a b l e  f o r  t h e  use 
of b a t t  o r  b l anke t  i n s ~ l a t f o n s  of  s t anda rd  width. This i n d i -  
c a t e s  t h e  need f o r  c a r e  by b u f l d e r s  i n  p l a c i n g  f r m i n g  members, 
The u se  of t e a p l a t e s  f o r  markifig tho l o c a t i o n  of s t u d s  on 
p l o t e s ,  o r  t h e  n o t c l - j i n ~  of p l a t e s  t o  r e c e i v e  s tuds ,  might be 
a maans o f  improving the  s i t u a t i o n .  

I n  t h e  foregoin,;  a number of d e t a i l s  have been 
f ' e sc r ibed  concern ing  the  i n s t a l l a t i o n  of i n s u l a t i o n  which 
wc i n  t h e  i l i v i s i o n  of Bui1::ing Research,  have found t o  be i m -  
p o r t a n t  i n  h e l p i n g  fnsula?ion do i t s  job, We t h i n k  t h a t  t h e  
recornmendations made w e l l  h e lp  t o  d o  t h i s ,  i-iost of them have 
bcen v c r f f i e d  i n  terms of  performance e i t h e r  by l a b o r a t o r y  
t c s t s  o r  by o b s r r v a t i o n s  of ~ c t u a l  l ~ o u s n s ,  



The a p n l i c a t f o n  of i n s u l a t i o n  i n  bu f ld ings ,  a s  has  
been mentioned, may leat? t o  t h e  condensat ion of wate r  vapour 
i n  w a l l s  and a t t i c s  un l e s s  p r e c a u t i o n s  a r e  t &ken t o  p reven t  t h e  
f low of wate r  vanour th rough  t h e  i n t e r i o r  f i n f  s h i n g  m a t e r i a l s  
of t h e  b u i l d i n g .  This  sf  t u a t i o n  a r i s e s  because t h e  w a r m  a i r  
of t h e  house has  a  h igher  c a p a c i t y  f o r  mois tu re  t h a n  t h e  co l -  
d e r  a i r  on t h e  o u t s i d e  and s i n c e  t h e r e  i s  g e n e r a l l y  p l e n t y  of 
mois tu re  a v a i l a b l e  i n  t h e  house from :dashing, ba th ing ,  c l o t h e s  
r y i n ,  cookinp and sometimes i n t e n t i o n a l  humf df ff c a t i o n ,  
t h e r e  i s  i n e v f t a b l y  a  d i f f e r e n c e  i n  vapour p r e s s u r e  between 
i n s i d e  and o u t ,  Th is  vagour p r e s s u r e  d i f f e r e n c e  w i l l  move 
mois tu re  i n t o  t h o  t ~ a l l s  and a t t i c s  which, i n  an i n s u l a t e d  
bu i ld ing ,  a r e  much c o l d e r  on t h e  o u t s i d e  t han  t hey  would be i f  
no i n s u l a t i o n  were used, There, i s  a c',anger t he re fo ro  of water  
vanour condensing w i t h i n  t h e  s t r u c t u r e ,  I f  condensat ion i s  
al lowe3 t o  form i t  may r e s u l t  i n  r a i n t  pee l i ng ,  w e t t i n g  of  
t h e  i n s u l a t i o n ,  it may c o n t r i b u t e  G O  r o t t f n g  of wooden f r a n i n g  
mcrnl~crs 2nd i t  may r u i n  i n t e r i o r  Becora t ions ,  e s p e c i a l l y  on 
c e i l i n g s ,  A s  one extreme i t  may be suggested,  a s  ha s  been 
mentioned be fo re ,  t h a t  no i n s u l a t i o n  be used and t h a t  t h e  hum- 
i 6 . i t y  i n  b u i l : i n p s  be  mainta ined a t  a  v e r y  low l e v e l ,  A ~ a i n  
t h i s  i s  an  u n d e s i r a b l e  s i t u a t i o n  and w e  t h e r e f o r e  loolc t o  msans 
of  c o n t r o l l i n z  tl-e flow of w t o r  vonour through t h e  w a l l s  and 
c e i l i n g s .  It i s  t h e r e f o r e  reconmended p r a c t i c e  t o  i n s t a l l  a  
vapour b a r r i e r  on t h e  worn] s i d e  o f  I n s u l a t e d  wa l l s  and c e i l i n g s  
t o  reduce t o  a  m i n i m ~ l m  t h e  f low of i ra te r  vapour t f i ~ o u g h  them. 
A t  t h e  same time it can a l s o  be reco,nxended t h a t  t h e  o u t e r  
p a r t s  of ::rills ~.rt6. r o o f s  sk._ould be c o n s t r u c t e d  i n  such a manner 
t h a t  t h e y  can p a s s  such mois tu re  a s  c! ocs  ge t  throuL& out  t o  t h e  

ou t s ide .  This  i nvo lves  t h e  use  of  vapour permeable m a t e r i a l s  
on t h e  o u t e r  p a r t s  of w e l l s  and t h o  use of v e n t i l a t i o n  t o  
c a r r y  o f 2  unwcnted wate r  v  apour i n  s t t f c s ,  Vapour b a r r i e r s  
a r e  a v a i l a b l e  i n  a nunber o f  d i f f e r e n t  fortns b u t  t hey  a r e  ilot 
easy  t o  d e s c r i b e  i n  simple t e r n s ,  Genera l ly  speaking, however, 
any unbroken f i l m  o f  wax, a s p h a l t ,  meta l  f o i l ,  and c e r t a i n  t y p e s  
of n l a s t i c  f i l m  w i l l  p rovide  p r o t e c t i o n  a!:ainst t h e  movement 
of  wate r  vrpour.  P a i n t  f i l m s  may a l s o  be e f f e c t i v e  i n  r educ ing  
wf-;ter vayour flow. Here a z a i n  i t  i s  not  s imple  t o  d e s c r i b e  an 
accen tab l e  vapour b a r r f e r .  S?e~llcinr yene ra l l g ,  two o r  t h r e e  
c o a t s  o f  a yood o i l  p a i n t ,  rubber  base  p a i n t ,  o r  aluminum p a i n t  
a r e  l i k e l y  t o  n rov ide  a  s u b s t a n t i a l  r e s i s t a n c e  t o  woter  v:.pour 
f low,  - r t e r i a l s  of  t h i s  type should on ly  be p l aced  on t h e  
warm s i d e  of i n s u l a t i o n s .  I f  t h e y  a r e  used on t h e  e x t e r i o r  of 
b u f l d i n g s  t h e m  i s  a  p o s s i b i P l t y  t h a t  mois tu re  may be t rapped  
i ~ i t h i n  tGle s t r u c t u r e  and. u lk imz te ly  cause d e t e r i o r a t i o n .  

I n  o r d e r  t o  p reven t  t h e  t r a p p i n g  of m o i s t w e  i n  
wa l l s ,  l i n l t s  have been  laced on t h e  r e s f  s t ance  t o  wate r  
vapour f low of shea th ing  papers  which a re  g e n e r a l l y  a p p l i e d  
under e x t e r i o r  f i n i s h e s  a s  a  second l i n e  of  defence a g a i n s t  t h e  
e n t r y  of wind, r a i n ,  and snow. These papers  a r e  a l s o  d i f f i -  
c u l t  t o  c lescr ibe  i n  a g e n e r a l  tray b u t  most of t h e  cornmon papers  
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c o n s i s t  of a spha l t  o r  t a r ;  s a t u r a t e d  k r a f t s  o r  f e l t s  a r e  i n  
t h f s  c l a s s , .  Another type which has a wa te r - res i s t an t  sur- 
face a p p l i c a t i o n  may a l s o  be s u i t a b l e ,  

It w i l l  be ev ident  t h a t  t h e  use of p a i n t  on t h e  
e x t e r i o r  of bui ld ings  e y  r e s u l t  i n  t h e  c r e a t i o n  of a  vapour- 
r e s i s t a n t  coa t ing ,  While t h i s  i s  t r u e  i t  sucgests  t h a t  i n  
pa in t ing  e x t e r i o r  wood f i n f s h e s  the re  should be no attempt 
t o  s e a l  t h e  su r face  completely, Yrepainting of wood s i d i n g  
Is t o  be recommended from the  wood p ro tec t ion  point  of view 
and no attempt shoul6. be made t o  f i l l  a11 junctions between 
lapped. ma te r i z l s  with pa in t .  

APPLICATION OF VAPOTJH BARRIERS 

Since the f u n c t i o n  of a  vapour b a r r i e r  i s  t o  reduce 
t h e  flow of water vapour, every e f f o r t  should be made t o  
develop the  a v a i l a b l e  r e s i s t a n c e  i n  the  m a t e r i a l ,  Care should 
be taken t h a t  t h e  m a t e r i a l  i s  not  punctured o r  broken i n  appl ica-  
t i o n  and a l l  j o in t s  between s h e e t s  of t h e  vapour b a r r i e r  should 
be we l l  lzpped. I n t e r i o r  f i n i s h e s  o r  sepa ra te  b a t t e n  s t r i p s  
should be n a i l e d  t o  t h e  framing rnembers so t h a t  a  t i g h t  jo in t  
between shae t s  of the vapour b a r r i e r  can be achieved, Breaks 
requi red  a t  e i e c t r i c a l  o u t l e t s  should be c a r e f u l l y  made so t h a t  
a  mininlum opening i s  made, Vhere t h e  b a t t  o r  b lanket  backing 
i s  t o  provide the only vapour b a r r i e r ,  e x t r a  care should be 
taken t o  see  t h a t  t h e  baclcing i s  lapped over a l l  framing mem- 
be r s ,  includ-ing t h e  top and bottom p l a t e s  o r  headers i n  t h e  
case of c e i l i n g s ,  The use of' a separa te  vapour b a r r i e r  i n  
a d d i t i o n  t o  t h a t  provid.ed with b a t t  o r  b lanket  i n s u l a t i o n s  
Is t o  be recommended, e s p e c i a l l y  i n  a r e a s  wi th  extreme tempera- 
t u r e s ,  

VENTIMTION - 
V e n t i l a t i o n  i s  now recognfzed a s  a  means of providing 

a d d i t i o n a l  pro5eotion aga ins t  condensation, e s n e c i a l l -  in s t t i c s .  
So f a r  w e  have no experience on wnfch t o  base ~ecom-nendations 
concerning t h e  v e n t i l a t i o n  of ~ , a l l s .  V e n t i l a t i o n  i s  recommended 
s ince  It permits the  removal of water vapour t h a t  may bypass 
t h e  vapour b a r r i e r  through jo in t s ,  t e a r s ,  o r  arounr? openings 
suctl a s  access  doors t o  a t t i c  spaces. The v e n t i l a t i o n  of a 
simple gable  roof may bes t  be achfeved by a combination of 
openings a t  t h e  eave l i n e  and a t  t h e  peak of t h e  gable  ends. 
The co t t a l~e - type  roof  may be  handled i n  a s i m i l a r  way except 
t h a t  i t  i s  necessary t o  i n s t a l l  roof jacks a t  t h e  peak of t h e  
roof or  i n  some cases  s p e c i a l  openings a r e  provided a t  t h e  
pealcs a t  t h e  extension of t h e  r idge  l i n e ,  The a t t i c  spaces 
i n  15-storey houses a r e  o f t e n  t h e  most d i f f i c u l t  t o  d e a l  with,  
Here i t  i s  necessary t o  have eave openings combined with openings 
a t  the  peak of t h e  gable  ends and t h e r e  should be an airway over 
the  i n s u l a t i o n  placed between r a f t e r s  over s loping c e i l i n ~ s  i n  
order  t h a t  p o s i t i v e  v e n t i l a t i o n  w i l l  be achieved,' I n  each case  
combined eave and peak openings have been suggested here because 
t h i s  permits v e n t i l a t i o n  under p r a c t i c a l l y  a l l  condi t ions 
because of the d i f fe rence  i n  e l eva t ion  between the  upper and 
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lower openings,  V e n t i l a t i o n  openlngs a t  the r i d g e  l i n e  may 
p r o ~ i d e  adequate  v e n t i l a t i o n  where a good vapour b a r r i e r  a p p l i -  
c a t i o n  has  been ach ieved  on t h e  c e i l i n g  b u t  such openings may 
only  f u n c t i o n  p ropc r ly  when t h e  wind i s  blowins,  knple  vent-  
i l a t i o n  has an a ? d i t i o n a l  advantage i n  r e l a t i o n  t o  summertime 
conr i f t ions  s i n c e  i t  w i l l  t end  t o  reduce t h e  t empera ture  of t h e  
under s i d e  of t h e  roof and, t o  some e x t e n t ,  w i l l  improve com- 
f o r t  conrJ i t ions  i n  houses i n  sumraer, 

F l a t  r o o f s  p r e sen t  s p e c i a l  problems i n  r e g a r d  t o  
vent  i l a t f  on, p a r t i c u l a r l y  s i n c e  the  roof f ng m a t e r i a l  p rov ides  
a very  high r e s i s t a n c e  t o  water vapour ?low, It i s  t h e r e f o r e  
n e c e s s a r y  t o  v e n t i l a t e  e ~ c h  space  above i n s u l a t i o n  between t h e  
roof  j o i s t s .  l ihern a zood vapour b a r r i e r  a p p l i c a t i o n  i s  provided 
on t h e  warm s i d e  of t h e  roof, v e n t i l a t i o n  a t  each eave l i n e  may 
be s u f f i c i e n t ,  Nore p o s i t i v e  v e n t i l a t i o n  w i l l  be achieved by 
p rov id ing  a d u c t  connec t ing  a l l  j o i s t  spaces  on t o p  of the  
roof upon which  ma:r be p l aced  a v e n t i l a t o r  -;;l ich could be 
rnecliai~icnlly clriven. I n  t h i s  wag a i r  c;!n en+,er 8t t he eaves 
and. can be removed at a h ighe r  eLevat;fon, 

The shed roof' way be v e n t i l a t e d  i n  a s i m i l a r  manner 
8.s t h e  f l a t  roof  except  t h a t ,  because o f  the  f : i f f e r ence  i n  
e leva i  i o n  o f  t h e  eave l i n e s ,  t h e r e  w i l l  b~ no need t o  provide  
mechanical  v e n t i l a t i o n .  

I n  summary, v e n t i l a t i o n  i s  t o  be rccomnenCled i n  con- 
-;unction w i t h  vapour b a r p i e r s  t o  -7revent t h e  conr.:cansation of <I 

weter vapour i n  a t t i c  spaces .  It is e s s e n t i a l  where there  i s  
no vapour b c r r i e r  a . ~ p l i e d  on t h e  warm si?e o f  the  c e l l i n g ,  3s 
i n  t h e  ca se  when an e ; t i s t i n s  house i s  i n ~ ~ ~ l a t o r ' ,  Openings f o r  
v c n t i l u t i o n  shoul-? he  s i z c d  2.n nccor6nnce w i t h  ;,:->e ce i lLng  
a r e a  invo lved ,  A t  l c a s t  2- square  inch of v e n t i l a 5 i o n  opening 
i s  sugeosted f o r  each  square  f o o t  of c e i l i n g  s r c n  t i n l e t  cnd 
a t  o u t l e t ,  F ine  s c r c c n f n ~  used t o  p reven t  tile cn-?rg o f  ijir6.s 
c n d  i n s e c t s  wiil reauco  t k e  c f f e c t f v e n e s s  of s c c ? - ~  openinzs by 
a s  much as 50 p e r  c e n t  an2 the i n f l f c a t e d  r r e a s  should be i n c r e z -  
sed  accorc'ingly, r i l l  v e n t i l ~ ~ t l n g  openin!-7s s ' -ol i lc :  be p ro t ec t ed ,  
where nccess::ry, t o  nraevent t k e  e n t r y  of r.ii.nd a n d  snow, Yin:ple 
l ouv re s  which w L l 1  keep ou t  r a i n  may n o t  be s u f f i c i e n t  i n  a l l  
c a s e s  t o  p reven t  wind-('riven snow from ~ n t c ; r i n g  a n d  bein[; de-  
?ositeCI on t k e  t o p  of i ~ ; u l ; - t e d  c e i l i n g s ,  Hoods msTc be r e -  
quilaed. '.inciows and t ' x e i r  r ¶ e l a t i o n  t o  heai- l o s s  should  a l s o  
be cons idered  i n  t h e  o v e r - a l l  c o n s i d e r a t i o n  of h e a t  l o s s e s  
and ~ a i s t u r e  c o v t r o l .  




