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Case S t u d i e s  i n  A i r  I n f i l t r a t i o n  

I. Background 

A l l  r e f e r e n c e s  t o  case s t u d i e s  i n  a i r  i n f i l t r a t i o n  research  must u l t i m a t e l y  

go back t o  t h e  group o f  f o u r  p u b l i c a t i o n s  o f  J. B.  D ick  and h i s  a s s o c i a t e s  

between 1949 and 1951 ( D i c k ,  1949; D ick ,  1950a; D ick ,  1950b; D ick  and Thomas, 

1951) .  D i c k ' s  i d e n t i f i c a t i o n  and e x p l o r a t i o n  o f  key problems reads 1  i ke a  

c a t a l o g  o f  i s s u e s  i n  a i r  i n f i l t r a t i o n  -- many o f  wh ich a r e  s t i l l  u n r e s o l v e d .  

T h i s  remarkab le  s e t  o f  papers shou ld  be read  c a r e f u l l y  by a l l  who a r e  s e r i o u s l y  

i n t e r e s t e d  i n  examining a i r  i n f i l t r a t i o n  i n  b u i l d i n g s .  

I n  t h e  f i r s t  paper o f  t h e  group ( D i c k ,  1949) t h e  a u t h o r  r e p o r t s  d e t a i l e d  

a i r  change measurements i n  f o u r  o f  a  group o f  twen ty  s i m i l a r  houses i n  Abbots 

Lang ley .  The homes were unoccup'ied b u t  opera ted  i n  a  manner which s i m u l a t e d  

o c c u p d t i o n  by  a  f a m i l y  o f  f o u r .  D i f f e r e n t  h e a t i n g  systems e x i s t e d  i n  t h e  

homes. The i n f l u e n c e  o f  t h e  t y p e  o f  h e a t i n g  system on t h e  i n f i l t r a t i o n  r a t e  

was examined. Hydrogen was used as t h e  t r a c e r  gas i n  t h e  measurements; i t s  

c o n c e n t r a t i o n  was m o n i t o r e d  u s i n g  a  ka tha romete r  t o  d e t e c t  changes i n  t h e  

thermal  c o n d u c t i v i t y  o f  t h e  hyd rogen-a i r  m i x t u r e  as t h e  hydrogen c o n c e n t r a t i o n  

changed. 

I n  r e p o r t i n g  t h e  r e s u l t s  o f  t h i s  research ,  D ick  i s  c a r e f u l  t o  s e p a r a t e  

t h e  a i r  change r a t e s  o f  rooms f rom t h e  a i r  change r a t e  o f  e n t i r e  houses. I n  

d o i n g  t h i s  he models and e x p e r i m e n t a l l y  measures c o n c e n t r a t i o n s  o f  t r a c e r  gas 

due t o  a i r  f l ow  between rooms. He i s  t h e r e f o r e  a b l e  t o  d i s t i n g u i s h  between 

a i r  change i n  a  room due t o  i n f i l t r a t i o n  o f  o u t d o o r  a i r  and a i r  change i n  a  

room due t o  a i r  movement f rom a d j a c e n t  rooms. (We n o t e  t h a t  when c e n t r a l  a i r  

d i s t r i b u t i o n  systems a r e  used t o  mix  t h e  t r a c e r  gas w i t h  t h e  a i r  and d i s -  

t r i b u t e  i t  th roughou t  t h e  house. t h i s  d i s t i n c t i o n  ceases t o  be i m p o r t a n t . )  



s h e l t e r e d  t e r r a i n  than  t h e  Abbots Lang ley  homes; f u r t h e r ,  t h e  B u c k n a l l s  s i t e s  

a l l  had h e a t i n g  and v e n t i l a t i o n  systems wh ich  were a l i k e .  

As i n  t h e  e a r l i e r  s t u d y  a t  Abbots Lang ley  t h e  a u t h o r s  show t h a t  t h e  a i r  

i n f i l t r a t i o n  r a t e  i n  these  houses can be r e p r e s e n t e d  by  a  f u n c t i o n  o f  t h e  

f o r m  I N F  = A  + Bv. 

The e f f e c t  o f  occupancy i s  t o  i n c r e a s e  t h e  t o t a l  l eakage  area o f  t h e  s h e l l  

as windows and v e n t s  a r e  opened. Measurements o f  a i r  exchange r a t e s ,  w i n d  

speed and number o f  ven ts  open show t h a t  t h e  e f f e c t s  o f  v e n t  open ings on i n -  

f i l t r a t i o n  r a t e s  can be r e p r e s e n t e d  by  an e x p r e s s i o n  o f  t h e  f o r m  

I N F  = A + Bv + Cn + Dnv 

where A, B ,  C and D  a r e  c o n s t a n t s  w h i l e  n  i s  t h e  number o f  open v e n t s .  

Window and v e n t  open ings were c o r r e l a t e d  w i t h  wea the r  c o n d i t i o n s .  Seventy 

p e r  c e n t  o f  t h e  observed v a r i a n c e  i n  t h e  number o f  ven ts  and windows opened 

c o u l d  be a s s o c i a t e d  w i t h  t h e  e x t e r n a l  t empera tu re .  As t h e  tempera tu re  f e l l  

t h e  number o f  window and v e n t  open ings decreased r a p i d l y .  S ince  t h e  i n f i l t r a t i o n  

r a t e  i n c r e a s e s  r a p i d l y  w i t h  numbers o f  open ings t h i s  observed r e l a t i o n  between 

tempera tu re  and window open ings l e a d  t o  t h e  c u r i o u s  b u t  unders tandab le  r e s u l t  

t h a t  t h e  i n f i l t r a t i o n  r a t e  decreases i n  t h e s e  homes as t h e  e x t e r n a l  t empera tu re  

decreases.  The e f f e c t  i s  l a r g e  enough t o  l e a d  t o  t h e  c o n c l u s i o n  t h a t  t h e  h e a t  

l o s s  due t o  i n f i l t r a t i o n  i s  independent  o f  t h e  e x t e r n a l  a i r  t empera tu re !  Both  

o f  t h e s e  r e s u l t s ,  wh ich  a r e  c l e a r l y  n o t  t o  be expec ted  i n  unoccup ied b u i l d i n g s ,  

a r e  ev idence  o f  t h e  impor tance  o f  u n d e r s t a n d i n g  occupancy e f f e c t s  i n  model i n g  

a i r  i n f i l t r a t i o n .  

The B u c k n a l l s  s i t e ,  s i n c e  i t  was more s h e l t e r e d ,  showed examples o f  b o t h  

t e m p e r a t u r e  and w ind  d r i v e n  i n f i l t r a t i o n .  D i c k  and Thomas ana lyzed  t h e i r  

r e s u l t s  by  s e p a r a t i n g  i n f i l t r a t i o n  measurements i n t o  two reg imes:  t h o s e  f o r  

wh ich  w ind  d r i v e n  e f f e c t s  predominate  and those  f o r  wh ich  t h e  s t a c k  e f f e c t ,  

i . e .  a i r  d e n s i t y  d i f f e r e n c e s  caused by  d i f f e r e n t  i n d o o r  and o u t d o o r  tempera tu res ,  



t o  exp lo re  o t h e r  b u i l d i n g  t ypes .  Th is  work i s  o n l y  beginn ing.  Cu r ren t  

a c t i v i t i e s  i n  these f i e l d s  a r e  rev iewed i n  s e c t i o n  11, below. 

11. Cur ren t  A c t i v i t i e s  

We s h a l l  d i v i d e  c u r r e n t  a c t i v i t i e s  by b u i l d i n g  t ype  and subd i v i de  each 

of  these accord ing  t o  t h e  presence o r  absence o f  c e n t r a l  fo rced  a i r  h e a t i n g .  

The reason f o r  t h i s  d i v i s i o n  i s  t w o - f o l d .  The b lower  i n  t he  c e n t r a l  f o r c e d  a i r  

system can be used t o  mix t h e  t r a c e r  gas and d i s t r i b u t e  i t  u n i f o r m l y  t o  t h e  

s t r u c t u r e .  Th i s  simp1 i f i e s  m i x i n g  and mu1 t i -chamber problems; however we f i n d  

t h a t  comp l i ca t i ons  can a l s o  occur  us i ng  t h i s  procedure s i nce  t h e  a i r  duc t s  

i n  t h e  d i s t r i b u t i o n  system o f t e n  l e a k  s i g n i f i c a n t  amounts o f  a i r .  

A .  S i n g l e  Fami ly  Detached S t r u c t u r e s  

1.  Cen t ra l  Forced A i r  D i s t r i b u t i o n  

The l a r g e s t  r e c e n t  s tudy repo r t ed  i s  t h a t  o f  Sepsy, e t .  a l .  o f  

Ohio S t a t e  U n i v e r s i t y  (Sepsy , Jones, McBride, B l a n c e t t ,  1978). T h i s  s t udy  

w i l l  be pub l i shed  soon as a  r e p o r t  o f  t h e  E l e c t r i c  Power Research I n s t i t u t e  

(EPRI). N ine  homes were mon i to red  i n  t h e  s tudy ;  seven o f  these had c e n t r a l  

f o r c e d  a i r  h e a t i n g  systems. A l 'arge anlount o f  data  was ob ta ined  which r e l a t e d  

i n f i l t r a t i o n  r a t e s  and weather v a r i a b l e s ;  a  thorough s t a t i s t i c a l  a n a l y s i s  

o f  these da ta  was performed. The au thors  found t h a t  t h e i r  r e s u l t s  c o u l d  be 

represen ted  b e s t  by 
1 

I I F  = B, CT (4dPT + fi AP,) '2 

where 

and 

I n  t h i s  express ion  B, i s  a  s t a t i s t i c a l  r e g r e s s i o n ' c o e f f i c i e n t  (which 

e s s e n t i a l l y  desc r ibes  t he  c o n s t r u c t i o n  q u a l i t y  o f  t h e  house), A and B a r e  



l a r g e  group o f  townhouses i n  New Je rsey  has r e c e n t l y  been p u b l i s h e d  i n  

t h e  j o u r n a l  Energy and B u i l d i n s .  A i r  i n f i l t r a t i o n  measurements i n  two o f  

t h e  c e n t r a l l y  heated townhouses i s  t h e  s u b j e c t  cons ide red  by M a l i  k (1975) i n  

h i s  paper i n  t h i s  i s s u e .  M a l i k ' s  work shows t h e  e f f e c t  on a i r  i n f i l t r a t i o n  

of  w ind speed and d i r e c t i o n ,  i n d o o r - o u t d o o r  temperature  d i f f e r e n c e  and r a t e  

o f  furnace f i r i n g .  One o f  h i s  more i n t e r e s t i n g  r e s u l t s  i s  s t a t i s t i c a l  ev idence 

f o r  a  n o n - l i n e a r  w ind - tempera tu re  i n t e r a c t i o n  when t h e  wind speeds were l a r g e r  

than  5 m/s.  The e f f e c t s  had o p p o s i t e  s i g n s  i n  t h e  two t e s t  houses. I n  one, 

t h e  a i r  exchange r a t e  was enhanced when h i g h  wind speeds were coup led  w i t h  

l a r g e  va lues  o f  i n d o o r - o u t d o o r  temperature  d i f f e r e n c e ,  i n  t h e  o t h e r  t h e  

o p p o s i t e  was t r u e .  Sinden (1  978) has argued p e r s u a s i v e l y  t h a t  b o t h  e f f e c t s  

a r e  p h y s i c a l l y  reasonable .  I t  i s  i n v i t i n g  t o  s p e c u l a t e  about  t h e  n a t u r e  o f  

t h e  d e s t r u c t i v e  i n t e r f e r e n c e  wh ich  reduces a i r  i n f i l t r a t i o n  as t h e  tempera tu re  

decreases when one has h i g h  w ind  speeds. Such i n f o r m a t i o n  c o u l d  be u s e f u l  

f o r  des ign  a p p l i c a t i o n s .  

2 .  Non-Central A i r  

Severa l  s t u d i e s  a r e  underway o r  a r e  planned f o r  t h i s  b u i l d i n g  

t y p e .  The N a t i o n a l  Bureau of  Standards i n  t h e  U.S. i s  engaged i n  a  s t u d y  o f  

a i r  i n f i l t r a t i o n  r a t e s  and a i r  leakage r a t e s  u s i n g  f a n  p r e s s u r i z a t i o n  i n  

t h r e e  l o w - r i s e  apartment houses i n  Chicago. T h i s  t o p i c  i s  d i scussed  f u r t h e r  

i n  s e c t i o n  111, below. 

De Gids and coworkers ,  i n  t h e  Ne the r lands  have made a  c a r e f u l  

s t u d y  o f  a i r  i n f i l t r a t i o n  i n  a  t h i r d  s t o r y  f l a t  l o c a t e d  i n  a  b l o c k  o f  f l a t s  

c l o s e  t o  t h e  N o r t h  Sea. I n  t h i s  s t u d y  p a r t i c u l a r  a t t e n t i o n  was p a i d  t o  
v 

s u r f a c e  p r e s s u r e  d i f f e r e n c e s  between t h e  i n s i d e  o f  t h e  f l a t  and t h e  o u t s i d e  

w a l l s .  The s t u d y  was a t t e m p t i n g  t o  r e l a t e  c a l c u l a t e d  a i r  f l o w s  based upon 



supply  and exhaust fans and of  v e n t i l a t i o n  due t o  i n f i l t r a t i o n  th rough  

s t r u c t u r a l  c racks and cracks around doors and windows. A c o n t r o l l e d  f l o w  

t r a c e r  gas system us ing  C02 i s  used f o r  t he  measurements; measurements o f  

changes o f  concen t ra t i on  o f  t h e  t r a c e r  as a  f u n c t i o n  o f  t ime a l l o w  c a l c u l a t i o n  

o f  a i r  f l ows .  

Kel nho fe r ,  and D i d i o n  (1976) have repo r t ed  measurements o f  v e n t i -  

l a t i o n  r a t e s  i n  a  n i n e s t o r y  o f f i c e  b u i l d i n g  us ing  SF6 t r a c e r  gas techn ique .  

They i n v e s t i g a t e d  a  b u i l d i n g  i n  which a l l  f l o o r s  'were sealed except t h e  ground 

f l o o r  and t he  mechanical equipment room a t  t h e  t op  o f  t h e  b u i l d i n g .  A c e n t r a l  

a i r  d i s t r i b u t i o n  system a l l owed  whole b u i l d i n g  i n j e c t i o n  v i a  t he  a i r  supply  

system and who le -bu i ld ing  sampl ing us ing  t h e  r e t u r n  a i r  ducts .  Resu l t s  ob- 

t a i n e d  us i ng  t r a c e r  gas c o r r e l a t i o n s  were compared w i t h  those ob ta ined  by 

measuring exhaust r a t e s  f o r  t h e  b u i l d i n g .  Agreement was, ve ry  good. Again 

t h e  ex i s t ence  o f  a  c e n t r a l  a i r  d i s t r i b u t i o n  system, as i n  the  case o f  measure- 

ments i n  s i n g l e - f a m i l y  detached houses, permi ts  e f f e c t i v e  use o f  t r a c e r  gas 

techniques.  

A s tudy o f  t he  a i r  l eakage 'p rope r t i es  o f  t he  c e n t r a l  a d m i n i s t r a t i o n  

b u i l d i n g  o f  Na t i ona l  Bureau o f  Standards w i l l  soon be underway. Again i n  

t h i s  case, a  c e n t r a l  a i r - h a n d l i n g  system i s  present  i n  the  b u i l d i n g  which w i l l  

f a c i l i t a t e  use o f  a  t r a c e r  gas i n  the b u i l d i n g .  

The c h a r t  below summarizes p r o j e c t s  completed o r  i n  progress i n  t h e  

areas g iven  above. 



111. Problems and Needs 

. T h i s  s e c t i o n  has two m a j o r  t h r u s t s :  (A)  Case s t u d i e s  must be expanded 

t o  su rvey  b u i l d i n g  t y p e s  w h i c h  have n o t  been a d e q u a t e l y  i n v e s t i g a t e d .  The 
, 

t y p e s  a r e  shown on t h e  c h a r t  above and i n c l u d e  e v e r y t h i n g  excep t  s i n g l e - f a m i l y  

detached houses. ( B )  A  m a j o r  i n v e s t i g a t i o n ,  v i z .  t h e  c o r r e l a t i o n  o f  a i r  

l eakage  measurements u s i n g  fan  p r e s s u r i z a t i o n  and a i r  i n f i l t r a t i o n  remains  t o  

be comple ted i n  s i n g l e  f a m i l y  detached homes. 

Cons ide r  ( A )  f i r s t .  The need t o  expand measurement o f  i n f i l t r a t i o n  and 

v e n t i l a t i o n  t o  i n c l u d e  l a r g e r  and more c o m p l i c a t e d  b u i l d i n g  s t y l e s  i s  c l e a r .  

However, many i n s t r u m e n t a t i o n  problems must  be s o l v e d  b e f o r e  such measurements 

w i l l  be m e a n i n g f u l .  The prob lems a r e  n o t  new. Fo r  example t h e y  were d i scussed  

by  D i c k  and h i s  co-workers  i n  t h e  papers r e f e r r e d  t o  above. However, as measure- 

ments a r e  ex tended t o  l a r g e r  and l a r g e r  b u i l d i n g s  t h e  problems become more severe  

and may r e q u i r e  t h e  development o f  e n t i r e l y  new i n s t r u m e n t a t i o n  techn iques .  

The two most  s e r i o u s  prob lems a r e  t h o s e  o f  adequate m i x i n g  o f  t h e  t r a c e r  

gas i n  t h e  space under  t e s t  and mu l t i - chamber  e f f e c t s  caused by t r a c e r  gas move- 

ment between rooms. 

M i x i n g  i s  assumed t o  be p e r f e c t  when t h e  s i m p l e s t  k i n d  o f  c o n c e n t r a t i o n  

decay measurements a r e  d e s c r i b e d .  When a  l a r g e  b l o w e r  i s  p r e s e n t  i n  a  c l o s e d  

v e n t i l a t i o n  system o r  h e a t i n g  system, m i x i n g  can be q u i t e  good. When o t h e r  

fo rms o f  h e a t i n g  systems a r e  used, a u x i l i a r y  n i x i n g  w i t h  fans  o r  b l o w e r s  i s  

g e n e r a l l y  a d v i s a b l e .  How s h o u l d  t h i s  be done? One t e c h n i q u e  i s  t o  i n j e c t  t h e  

t r a c e r  gas i n t o  t e s t  space, m i x  i t  w i t h  a  f a n  o r  b l o w e r ,  then t u r n  o f f  t h e  f a n  

t o  a v o i d  d i s t u r b i n g  t h e  n a t u r a l  p r e s s u r e  d i s t r i b u t i o n  d r i v i n g  t h e  i n f i l t r a t i o n .  

(We n o t e  t h a t  t h i s  t e c h n i q u e  can o n l y  be employed when u s i n g  c o n c e n t r a t i o n  

decay, n o t  when c o n t r o l l e d  f l o w  i n j e c t i o n  techn iques  a r e  used.)  Two assumpt ions 

a r e  i m p l i c i t  h e r e .  The f i r s t  i s  t h e  b e l i e f  t h a t  once t h e  t r a c e r  gas i s  mixed 



These problems h e l p  e x p l a i n  t h e  c u r r e n t  l a c k  o f  r e s u l t s  --  they  can and shou ld  

be e l i m i n a t e d  i n  o r d e r  t o  a l l o w  p rog ress  i n  t h i s  new a rea .  

The o t h e r  m a j o r  p rob lem i s  one c u r r e n t l y  a s s o c i a t e d  w i t h  s i n g l e  f a m i l y  

detached houses b u t ,  if so lved ,  c o u l d  have i m p o r t a n t  a p p l i c a t i o n s  t o  o t h e r  

b u i l d i n g  s t y l e s  as w e l l .  Many groups c u r r e n t l y  a r e  examin ing t h e  p o s s i b i l i t y  

of  c o r r e l a t i n g  t h e  r e s u l t s  of  a i r  leakage measurements u s i n g  f a n  p r e s s u r i z a t i o n  

w i t h  t r a c e r  gas i n f i l t r a t i o n  measurements. I f  t h i s  i s  s u c c e s s f u l ,  t h e  r e s u l t s  

w i l l  be i m p o r t a n t  b o t h  f o r  t h o s e  who a r e  i n t e r e s t e d  i n  computer m o d e l i n g  o f  

energy  use i n  a  b u i l d i n g  and a l s o  f o r  t hose  who a r e  i n t e r e s t e d  i n  e s t a b l i s h i n g  

c o n s t r u c t i o n  q u a l i t y  s tandards  f o r  a i r  leakage i n  b u i l d i n g s .  

The m o t i v a t i o n  f o r  s e e k i n g  t h e  c o r r e l a t i o n  a r i s e s  because o f  t h e  w ide  

range o f  r e s u l t s  o b t a i n e d  by  t h o s e  who a t t e m p t  t o  r e l a t e  i n f i l t r a t i o n  r a t e s  

t o  weather  parameters .  LJhi 1 e  t l b e  f u n c t i o n a l  forms o f  these r e l a t i o n s h i p s  a r e  

q u i t e  s i m i l a r  f o r  measurements on d i f f e r e n t  s i n g l e  f a m i l y  res idence ,  t h e  

c o n s t a n t s  w h i c h  e n t e r  t h e  e q u a t i o n  d i f f e r  w i d e l y  f r o m  house t o  house. The 

m a j o r  source o f  t h i s  v a r i a t i o n  may be t h e  d i f f e r e n c e s  i n  c o n s t r u c t i o n  q u a l i t y  

between houses wh ich  de te rm ine  t h e  leakage d e t a i l  o f  t h e  s t r u c t u r e .  I f  t h i s  

h y p o t h e s i s  i s  v a l i d  an independent  measurement o f  c o n s t r u c t i o n  q u a l i t y  shou ld  

reduce  t h e  v a r i a t i o n  between c o e f f i c i e n t s  and a l l o w  adequate mode l i ng  o f  a i r  

i n f i l t r a t i o n  r a t e s  t o  be done f o r  a " t y p i c a l "  house. 

How can c o n s t r u c t i o n  q u a l i t y  be measured? Aga in  one must s p e c u l a t e  b u t  

c u r r e n t  t h i n k i n g  suggests t h a t  f a n  p r e s s u r i z a t i o n  measurements o f  a i r  leakage 

may p r o v i d e  t h e  b e s t  measurements f o r  purposes o f  a i r  i n f i l t r a t i o n  mode l i ng .  

T h i s  measurement i s  made by  s e a l i n g  a  f a n  i n t o  t h e  b u i l d i n g  s h e l l  and a d j u s t i n g  

t h e  fan speed t o  o b t a i n  an o v e r p r e s s u r e  w i t h i n  t h t  s t r u c t u r e .  Mass f l o w  con- 

t i n u i t y  then  p r e d i c t s  t h a t  t h e  a i r  f l o w  r a t e  t h r o u g h  t h e  f a n  i s  equa l  t o  t h e  a i r  

l eakage  r a t e  o f  t h e  s t r u c t u r e  o f  t h e  w o r k i n g  p r e s s u r e  d i f f e r e n c e .  Fan p r e s s u r i -  

z a t i o n  measurements o f  a i r  l eakage  a r e  n o t  ana logs o f  a i r  leakage due t o  
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A. IEA Sponsorship 

P a r t i c i p a n t s  i n  t he  1978 P a r i s  seminar adopted, as one o f  t h e  

p r o j e c t s  a p p r o p r i a t e  f o r  IEA sponsorship,  t h e  f o l l o w i n g :  t he  IEA shou ld  

"Examine t h e  P o s s i b i l i t y  o f  a C o r r e l a t i o n  of P r e s s u r i z a t i o n  A i r  Leakage Measure- 

ments and T race r  Gas I n f i l t r a t i o n  Measurements i n  S i n g l e  Family Residences."  

T h i s  s ta tement  was l a t e r  r e f i n e d  and w r i t t e n  i n t o  an Annex t o  be 

cons idered by  t h e  IEA Execu t i ve  Committee on B u i l d i n g  and Community Systems. 

If approved by  t h e  Execu t i ve  Committee, and i f  an o p e r a t i n g  agent can be found, 

a p r o j e c t  l a s t i n g  approx imate ly  twen t y - s i x  months would be begun. I t  would be 

o r i e n t e d  toward s tandards;  t h e  o b j e c t i v e s  p u t  f o r t h  i n  t h e  Annex a re :  

1.  To determine i f  p r e s s u r i z a t i o n  t e s t s  can be used t o  p r e d i c t  n a t u r a l  

a i r  leakage r a t e s .  

2 .  To e s t a b l i s h  a c o n s t r u c t i o n  qua1 i t y  s tandard f o r  a i r  leakage. 

The p r o j e c t  s h a l l  be t ask  shared and coo rd i na ted  by t h e  ope ra t i ng  agent .  

The IEA, then ,  w i l l  h e l p  s t anda rd i ze  procedures used t o  examine t h e  p o s s i b l e  

c o r r e l a t i o n ,  a i d  t h e  commun i ca t i ~n  o f  i n f o r m a t i o n  among t h e  research  groups 

examining t h e  problem, p rov i de  a forum t o  a l l o w  researchers  t o  d iscuss  t h e i r  

r e s u l t s  and a i d  i n  d r a f t i n g  p o s s i b l e  s tandards.  

C o n s t r u c t i o n  q u a l i t y  s tandards f o r  new b u i l d i n g s  have t h e  d isadvantage 

o f  o n l y  s l o w l y  a f f e c t i n g  energy consumption. There i s  a need f o r  more case 

s t u d i e s  o f  performance o f  a b u i l d i n g  b e f o r e  and a f t e r  e f f o r t s  a r e  made t o  make 

t h e  b u i l d i n g  s h e l l  t i g h t e r .  Those who have i nves t imen ts  i n  e x i s t i n g  hous ing 

should  be a b l e  t o  l e a r n  how t o  reduce t h e i r  energy consumption w i t h o u t  hav ing  

t o  purchase new e n e r g y - e f f i c i e n t  housing. The exper ience  gained i n  s t u d i e s  

designed t o  reduce a i r  i n f i l t r a t i o n  and t h e r e f o r e  energy consumption i n  

e x i s t i n g  hous ing,  i n  p a r t i c u l a r  t h e  techniques used t o  accompl i sh t h e  reduc t i on ,  

should  become p a r t  o f  a c a t a l o g  o f  c o n s t r u c t i o n  techniques a v a i l a b l e  t o  a l l  
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