
SUMMERT ON RATES 
LE HOMES 

V.W. GOLDSCHMIDT D.R. WlkHELM 
Member ASHRAE 

INTRODUCTION 
An e a r l i e r  p u b l i c a t i o n ,  G o l d s c h m i d t  e t  a l .  [ l ]  p r e s e n t e d  c o m p a r a t i v e  d a t a  f o r  
w i n t e r t i m e  i n f i l t r a t i o n  r a t e s  i n  t w o  m o b i l e  homes  a n d  d e s c r i b e d  t h e  t e s t  s e t - u p  
a n d  p r o c e d u r e .  F o r  c o m p l e t e n e s s ,  F i g .  1-4 o f  t h a t  p r e c e e d i n g  p u b l i c a t i o n  a n d  
d e s c r i p t i o n s  o f  t h e  m e a s u r e m e n t  p r o c e d u r e  o f  t h e  homes  a r e  p r e s e n t e d  i n  t h e  
A p p e n d i x .  

T h e  m a j o r  o b j e c t i v e s  o f  t h e  s t u d y  w e r e  t w o :  1) t o  d e t e r m i n e  t h r o u g h  a  com- 
p r e h e n s i v e  s e t  o f  t o o l s ,  t h e  d e p e n d e n c e  o f  i n f i l t r a t i o n  r a t e  o n  w e a t h e r  a n d  2 )  
t o  q u a n t i f y  t h e  b e n e f i t s  o f  u s i n g  a  c o n t i n u o u s *  s h e a t h i n g  b o a r d  i n  t h e  r o o f  a n d  
w a l l s  t,o r e d u c e  i n f i l t r a t i o n ,  h c n c e  e n c r g y  c o n s u m p t i o n  f o r  H V A C .  

P u b l i s h e d  d a t a  o n  i n f i l t r a t i o n  r a t e s  i n  m o b i l e  h o m e s  (see,  f o r  i n s t a n c e ,  
lief. 1 - 3 )  a r e  e x t r e m e l y  l i m i t e d .  F o r  t h a t  m a t t e r ,  r e f e r e n c e s  o f  m e a s u r e m e n t  o f  
i n f i l t r a t i o n  r a t e s  i n  r e s i d e n c e s ,  i n  g e n e r a l ,  i s  i n  i t s e l f  a l s o  l i m i t e d  ( s e e ,  
f o r  i n s t a n c e ,  R e f .  4 - 9 )  a n d  most u n f o r t u n a t e l y  a  c o n s i s t e n t  f o r m u l a t i o n  o n  t h e  
d e p e n d e n c e  o f  i n f i l t r a t i o n  o n  w i n d  d o e s  n o t  r e s u l t .  

I n  t h i s  p a r t i c u l a r  s t u d y  t h e  r e s i d e n c e s  t e s t e d  w e r e  u n o c c u p i e d ,  f r e e  f r o m  
o b s t r u c t i o n s  t o  w i n d  b y  t e r r a i n  o r  o t h e r  b u i l d i n g s ,  a n d  h a d  w i n d o w s  o n  a l l  
s i d e s .  A s  a  r e s u l t ,  t h e  d e p e n d e n c e  o n  w i n d  d i r e c t i o n  w a s  s m a l l  c o m p a r e d  t o  
t h a t  o n  w i n d  m a g n i t u d e .  T h e  w i n d  w a s  m e a s u r e d  l o c a l l y  a n d  s i m u l t a n e o u s l y  t o  
m e a s u r e  t h e  i n f i l t r a t i o n  r a t e .  Wind w a s  r e c o r d e d  e v e r y  5 m i n .  e x c e p t  f o r  h i g h  
v e 1 . o c i t i e s  w h i c h  w e r e  r e c o r d e d  e v e r y  2 m i n .  A v e r a g e  v a l u e s  o f  w i n d  w e r e  t a k e n  
o v e r  i n t e r v a l s  o f  n o  l e s s  t h a n  2 0  m i n .  a n d  u s u a l l y  n o  g r e a t e r  t h a n  6 0  m i n .  
T h i s  i s  a n  i m p o r t a n t  c o n s i d e r a t i o n  a s  t h e  r e s p o n s e  t i m e  o f  i n f i l t r a t i o n  t o  
l e v e l  o f  w i n d  i s  e x t r e m e l y  s h o r t  a n d  t h e  r e l a t i o n s l . , i p  b e t w e e n  t h e m  i s  d e f i n i t e l y  
n o t  l l n e a r .  

T h e  h o m e s  w e r e  t e s t e d  u n d e r  different c o n f l g u r a t l o n s .  T h e  N o r t h  home w a s  
~ s s c m b l e d  w l t h  c a u l k l n g  u s e d  a s  a s e a l a n t  a t  a l l  I o l n t s .  I t  w a s  alternatively 
t e s t e d  w l t h  o r  w l t h o u t  s k l r t l n g  (obtained a n d  installed b y  a  l o c a l  m o b l l e  home 
clci i ler) .  T h e  S o u t h  home w a s  ~ l s s e n t b l c d  w l t h  c o l l t l n u o u s  sheathing b o a r d  a n d  n o  
l 1 c  In t h l s  m a n n e r  t h e  c o n i p a r a t l v e  b e n e f l t  o f  continuous s h e a t h l n q  b o a r d  
on ~ e d u c l n c  l n f l l t r a t i o n  r d t e  c o u l d  be estimated. ( S k l r t l n g  w a s  a l s o  a d d e d  t o  
tlic S o u t h  i n m e )  . 
RESULTS OF ItEASUREMENTS -- 
'rile I n c a s u r e m e n t  p r o c e c i u r c  IS  o u t l i n e d  i n  R e f .  1 a n d  1 0 .  An  E. u r  a n a l y s i s  i s  
l n c l u d e d  i n  R e f .  11. ( T h e  p r l m a r y  s o u r c e  o f  e r r o r  1s z e r o  d r l f t l n g  o f  t h e  CO 
rneters. F o r  m o s t  r e a d i n g s  a n  u n c e r t a i n t y  o f  l e s s  t h a n  +20% IS e x p e c t e d . )  T h e  
e f f e c t s  o f  s k i r t i n g  o n  r e d u c e d  i n f i l t r a t i o n  w e r e  a l s o  t e s t e d  b u t  w e r e  n o t e d  t o  
b e  w i t h i n  t h e  s c a t t e r  a n d  h c n c e  n o t  s u b s t a n t i a l .  T h e  s c a t t e r  i s  i n h e r e n t  

" a t h e r  t h a n  u s i n g  i n d i v i d u a l  p a n e l s ,  a  c o n t i n u o u s  s h e a t h  i s  w r a p p e d  a r o u n d  
t h e  s i d e s  a n d  a  s e p a r a t e  o n e  o v e r  t h e  r o o f .  
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a n d  p r i m a r i l y  a t t r i b u t e d  t o  v a r i a t i o n s  i n  t h e  w e a t h e r  a n d  d r i f t  i n  t h e  c o n c e n -  
t r a t i o n  s a m p l e r , .  To o v e r c o m e  t h a t  s c a t t e r  s u b s t a n t i a l  d a t a  h a d  t o  b e  t a k e n .  A 
s e m i - a u t o m a t e d  i n j e c t i o n  a n d  r e a d - o u t  was  u s e d  i n  t h i s  work p e r m i t t i n g  s t o r a g e  
o f  a l l  t h e  d a t a  i n  a  c o m p u t e r .  

D a t a  w e r e  g e n e r a l l y  s a m p l e d  a t  5 m i n .  i n t e r v a l s .  R e c o r d e d  w e r e :  c o n c e n -  
t r a t i o n  i n  b o t h  homes (CO was u s e d  a s  a  t r a c e r  t o  d e t e r m i n e  i n f i l t r a t i o n  by  t h e  
d e c a y  g a s  m e t h o d ;  see A p p e n d i x  f o r  d i s c u s s i o n ) ,  i n s i d e  t e m p e r a t u r e  o f  b o t h  
homes ( d r y  a n d  w e t  b u l b ) ,  o u t s i d e  w i n d  ( m a g n i t u d e  a n d  d i r e c t i o n ) ,  o u t s i d e  t e m -  
p e r a t u r e s  ( d r y  a n d  w e t  b u l b ) ,  a n d  s o l a r  r a d i a t i o n .  A t y p i c a l  c o m p u t e r  p l o t  o f  
c o n c e n t r a t i o n  a s  a  f u n c t i o n  o f  t i m e  4s n o t e d  i n  F i g ,  1. The  v a l u e s  o f  w i n d  a r e  
n o t e d  b e l o w  t h e  c o r r e s p o n d i n g  d a t a  p o i n t s  c l e a r l y  e x h i b i t i n g  t h e  d e p e n d e n c e  o n  
w i n d .  F o r  t h o s e  s e c t i o n s  w h e r e  a  c o n s i s t e n t  s l o p e  i s  n o t e d ,  a  m e a s u r e  o f  i n -  
f i l t r a t i o n  r a t e  c a n  b e  made a n d  r e l a t e d  t o  t h e  c o r r e s p o n d i n g  a v e r a g e  w e a t h e r  
c o n d i t i o n s  d u r i n g  t h a t  t i m e .  A s  a n  e x a m p l e ,  i n  F i g .  1, f i v e  d i f f e r e n t  v a l u e s  
o f  i n f i l t r a t i o n  r a t e s ,  I ,  ( i n  c h a n g e s  p e r  h r . )  w o u l d  h a v e  r e s u l t e d  f o r  e a c h  
home. A t o t a l  o f  390 s e t s  o f  d a t a  p o i n t s  w e r e  o b t a i n e d  d u r i n g  t h e  summer t e8 t .  
The  r a n g e  o f  t e m p e r a t u r e  d i f f e r e n c e s  ( i n s i d e  m i n u s  o u t s i d e )  n o t e d  was  f r o m  9 C 

0 
t o  -19  C. T h e  p l u s  v a l u e  c o r r e s p o n d s  t o  summer d a t a  d e f i n e d  by  t h a t  f o r  w h i c h  
a i r  c o n d i t i o n i n g  was  c a l l e d  f o r .  (Due t o  s o l a r  l o a d s ,  a i r  c o n d i t i o n i n g  c a n  b e  
r e q u i r e d  e v e n  when t h e  i n s i d e  t e m p e r a t u r e  i s  less  t h a n  t h e  o u t s i d e  t e m p e r a t u r e . )  
The  r a n g e  o f  w i n d  n o t e d  was f r o m  e s s e n t i a l l y  n o  w i n d  t o  1 3  m / s e c ,  w i t h  m o s t  o f  
t h e  d a t a  a t  w i n d s  f r o m  2  t o  7 m / s e c .  

T a b l e  1 s h o w s  r e p r e s e n t a t i v e  summer d a t a .  The m a j o r  d e p e n d e n c e  i s  o n  wind  
m a g n i t u d e  a n d  t e m p e r a t u r e  d i f f e r e n c e s .  A c o r r e l a t i o n  o f  t h e  d a t a  s u g g e s t s  a  
g e n e r a l  d e p e n d e n c e  o f  t h e  f o r m  

I = f u n c t i o n  (W,AT) (1) 
I n  o r d e r  t o  e s t a b l i s h  t h a t  d e p e n d e n c e ,  d a t a  a t  l i m i t e d  t e m p e r a t u r e  r a n g e s  

i s  s e l e c t i v e l y  p l o t t e d  i n  F i g .  2-7.  Two i m m e d i a t e  o b s e r v a t i o n s  a p p l y :  1) A 
p a r a b o l a  f i t s  t h e  d a t a  s a t i s f a c t o r i l y .  ( T h e  l e a s t  s q u a r e  f i t  i s  n o t e d  i n  t h e  
f i g u r e s . )  2 )  T h e  s h e a t h e d  home h a s  c o n s i s t e n t l y  l o w e r  v a l u e s  o f  i n f i l t r a t i o n  
r a t e  ( i n  t h e  o r d e r  o f  h a l f  a t  6 . 7  m / s e c ) .  

A s i m i l a r  p a r a b o l i c  d e p e n d e n c e  was n o t e d  f o r  t h e  w i n t e r  d a t a  s u g g e s t i n g  
( R e f .  1) t h a t  

I = A(AT) + B(AT)W 
2 

( 2  
w h e r e  A(AT) m e a n s  A ,  a  f u n c t i o n  o f  AT. 

The d e p e n d e n c e  o f  i n f i l t r a t i o n  o n  AT c a n  b e  e x p l o r e d  by s e l e c t i v e l y  c h o o s -  
i n g  a n d  p l o t t i n g  o n l y  t h a t  d a t a  a t  a c e r t a i n  w i n d  l e v e l .  F i g .  8 a n d  9  p l o t  
t h o s e  v a l u e s  f o r  e x t r e m e l y  c a l m  c a s e s  ( w i n d s  u n d e r  1 . 3  m / s e c )  f o r  b o t h  t h e  sum- 
~uci- ;il\d w i n t e r  d a t a  ( f r o m  R e f .  1) . The o b v i o u s  l i n e a r  r e l a t i o n s h i p  w i t h  1 A T \  
( t h e  a b s o l u t e  v a l u e  o f  AT, i r r e s p e c t i v e  o f  a l g e b r a i c  s i g n )  s u g g e s t s  t h e n  t h a t  

A ( A r l ' )  = l. i C I A 1 l ' l  
1 ( 3  1 

R s i m i l a r  s e t  o f  p l o t s  a t  a  d e s i g n  w i n d  o f  6 . 7  m/sec ( 1 5  mph) i s  shown i n  
P i - g .  1 0 .  The  w i n t e r  d a t a  i s  a a i n  i n c l u d e d .  The s u r p r i s i n g  r e s u l t  i s  t h a t  a  
s t r : i i g h t f o a w a r d  d e p e n d e n c e  on  TAT/ i s  n o t  t h e r e ,  n e i t h e r  i s  t h e r e  a c l e f l n  c u t  
d e p e n d e n c e  o n  AT i t s e l f .  However ,  a  p l o t  o f  I - A(AT) = B ( A T ) W ~  v s  AT ( s e e  
F i g .  11 d e r i v e d  f r o m  d a t a  f o r  v a r i o u s  w i n d  s p e e d s  n e a r  1 5  mph) e x h i b i t s  a  c o n -  
v i n c i n g  ( b u t  s o  f a r  u n e x p l a i n e d )  r e l a t i o n s h i p  f o r  

l3(AT) = C + C3AT 
2 ( 4 )  

D l S C U S S I O N  O F  RESULTS 
C o m b i n i n g  E q .  1-4 g i v e s  a  r e l a t i o n s h i p  d e f i n i n g  t h e  d e p e n d e n c e  o f  I o n  W a n d  AT 
o f  t h e  f o r m  

1 = 1  i cl  / A T  + c2w2 + C ~ A T W  
2 

0 (5) 

The q u a d r a t i c  d e p e n d e n c e  o f  I o n  W i s  a s  w o u l d  b e  e x p e c t e d  d u e  t o  t h e  p r e s -  
s u r e  o n  t h e  e n v e l o p e  c a u s e d  by t h e  w i n d .  T h e  m o b i l e  home i s  a  b l u f f  body  a n d  
t h a t  p r e s s u r e  w i l l  b e  p r o p o r t i o n a l  t o  t h e  s q u a r e  o f  t h e  w i n d .  The f l o w  t h r o u g h  
s m a l l  o p e n i n g s  i n  t h e  w a l l s ,  w i n d o w s ,  e t c .  w o u l d  m o s t  e x p e c t e d l y  b e  l a m i n a r .  A 
l a r n i n a r  ( P o i s e u i l l e )  t y p e  f l o w  w i l l  h a v e  a  f l o w  r a t e  l i n e a r l y  p r o p o r t i o n a l  t o  
t h e  p r e s s u r e  d i f f e r e n c e  ( o r  t h e  s q u a r e  o f  t h e  v e l o c i t y ) .  

T h e r e  i s  a  n o n - z e r o  i n f i l t r a t i o n  a t  n o  wind  a n d  n o  t e m p e r a t u r e  g r a d i e n t .  
T h a t  v a l u e  may b e  a t t r i b u t a b l e  t o  t h e  b l o w e r  i n  t h e  e v a p o r a t o r  s e c t i o n  o f  t h e  
s p l i t  a i r  c o n d i t i o n e r s  u s e d .  ( T h e  b l o w e r s  w e r e  k e p t  o n  c o n t i n u o u s l y  e x c e p t  f o r  
a  f e w  r u n s  t o  v a l i d a t e  t h e  a b o v e  s t a t e m e n t s . )  

T h e  d e p e n d e n c e  o n  AT i s  h a r d e r  t o  e x p l a i n .  T h e  s t a c k  e f f e c t s ,  by  them- 
s e l v e s ,  a r e  n o t  s u f f i c i e n t  t o  e x p l a i n  t h e  v a l u e s  n o t e d  n o r  t h e  d i f f e r e n t  t e m p e r -  
a t u r e  d e p e n d e n c e  ( o n  ~ A T I  o r  o n  AT) o f  t h e  A a n d  B c o e f f i c i e n t s .  



C o r r e l a t i n g  t h e  e n t i r e  s e t  o f  d a t a ,  f o r  b o t h  w i n t e r t i m e  (some 3 2 0  p o i n t s ,  
R e f .  1 a n d  1 0 )  a n d  s u m m e r t i m e  ( s o m e  390  p o i n t s )  t o  f i t  E q u a t i o n  5 g i v e s  t h e  
f o l l o w i n g :  

I = I  / A T [  + c2w2 + C ~ A T W  2  
0 + 

w h e r e  t h e  c o e f f i c i e n t s  b e c o m e  

I0 C 1 C 2 C 3  

~ b r t h  home 0 . 0 6 3 5  0 . 0 1 0 3  0 . 0 1 8  1 . 5 3  X 1 0 - ~  

S o u t h  home 0 . 0 5 0 3  0 . 0 0 6 5  0 . 0 0 8 6  0 . 8 9  X 1 0 - ~  

when W i s  i n  m/sec, AT i n  OC a n d  I i n  h - l .  T h e  c o r r e s p o n d i n g  c o r r e l a t i o n  c o e f -  
f i c i e n t s  a r e  0 . 9 4 2  a n d  0 . 9 4 8 ,  s h o w i n g  a n  a m a z i n g l y  g o o d  f i t  t o  t h e  d a t a  ( a  
v a l u e  o f  1 . 0  w o u l d  b e  p e r f e c t  c o r r e l a t i o n )  . 
CONCLUSIONS 
The  e x t e n s i v e  d a t a  t a k e n  i n  t h e  t w o  t e s t  m o b i l e  h o m e s  f o r  b o t h  w i n t e r  a n d  sum- 
m e r t i m e  ( w i t h  t h e  w i n t e r t i m e  v a l u e s  r e p o r t e d  e l s e w h e r e )  s h o w  a  d e p e n d e n c e  o n  
v e l o c i t y  s q u a r e d  a n d  l i n e a r l y  t o  t e m p e r a t u r e .  A t  t y p i c a l  d e s i g n  c o n d i t i o n s  f o r  
t h e s e  p a r t i c u l a r  h o m e s ,  t h e  f o l l o w i n g  a r e  n o t e d :  

w i n t e r t i m e  (To = 3 0 F ,  W = 1 5  mph) (-16OC, 6 . 7  m / s e c )  

f o r  t h e  home w i t h  s h e a t h i n g  b o a r d :  0 . 8 3  h - l  

f o r  t h e  home w i t h  c a u l k i n g  o n l y :  1 . 5 3  h-' 

s u m m e r t i m e  ( T  = 9l0I? ,  W = 1 5  mph)  
0 

( 3 2 . 8 O ~ ,  6 . 7  m / s e c )  

f o r  t h e  home w i t h  s h e a t h i n g  b o a r d :  0 . 4 6  h - l  

f o r  t h e  home w i t h  c a u l k i n g :  0 . 9 1  h-' 

T h e  c o r r e s p o n d i n g  (maximum a l l o w e d )  i n f i l t r a t i o n  l e v e l s ,  b a s e d  o n '  ANSI 
R 1 1 9 . 1  w o u l d  b e  a r o u n d  0 . 9 .  ( T h e  i n f i l t r a t i o n  l e v e l  a t  d e s i g n  c o n d i t i o n s  i n  
ANSI  A 1 1 9 . 1  i s  t h a t  n o t  e x c e e d i n g  t h a t  l e a d i n g  t o  a  h e a t  l o s s , *  i n  B t u / h ,  g i v e n  
b y  t h e  p e r i m e t e r  ( i n  f e e t )  t i m e s  0 . 7  t imes t h e  t e m p e r a t u r e  d i f f e r e n c e  ( i n  d e -  
g r e e s  f a h r e n h e i t )  . ) 

T h e  a b o v e  c o n f i r m  t h a t  t h e  home w i t h  c o n t i n u o u s  s h e a t h i n g  h o a r d  j u s t  s a t -  
i s f i e d  t h e  ANSI A 1 1 9 . 1  c r i t e r i a ,  w h e r e a s  t h e  a l t e r n a t i v e  w i t h  c a u l k i n g ,  f a i l s  
t o  d o  s o .  

T h e  s u m m a r y  o f  d a t a  t a k e n  t o  d a t e  s u g g e s t s  t h a t :  
1. F u r t h e r  d a t a ,  f o r  d i f f e r e n t  t y p e s  o f  r e s i d e n c e s ,  a r e  n e c e s s a r y  t o  c o n f i r m  
a n d  f o r m a l i z e  t h e  d e p e n d e n c e  o f  I o n  AT. ( I n  a d d i t i o n ,  t h e  e f f e c t s  o f  w indow 
a n d  d o o r  f i t s  s h o u l d  b e  t e s t e d . )  
2 .  A s c h e m e  f o r  m e a s u r i n g  a  p a r a m e t e r  d e s c r i p t i v e  o f  i n f i l t r a t i o n  r a t e s  i n  
m o b i l e  h o m e s  j u s t  o f f  t h e  a s s e m b l y  l i n e  i s  d e s i r a b l e .  T h i s  s c h e m e  s h o u l d  b e  
" c a l i b r a t e d "  a g a i n s t  f i e l d  d a t a  a n d  c o u l d  l e n d  i t s e l f  a s  a  q u a l i t y  c o n t r o l  d e -  
v i c e .  
3 .  T h e r e  i s  a  s t r o n g  p r o b a b i l i t y  t h a t  t h e  t y p i c a l  m o b i l e  h o m e ,  u n l e s s  r e c e i v i n g  
a t r e a t m e n t  b e t t e r  t h a n  m e r e l y  c a u l k i n g ,  w i l l  n o t  c o m p l y  w i t h  t h e  i n f i l t r a t i o n  
c r i t e r i a  oL ANSI A 1 1 9 . 1 .  
* T h e  r e f e r e n c e  d o c u m e n t  i s  i n  E n g l i s h  u n i t s  a n d  i s  now q u o t e d  i n  t h a t  m a n n e r .  
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TABLE 1 

R e p r e s e n t a t i v e  Summer D a t a *  

DAY 
NO. 

123 
123 
123 
123 
123 

123 
123 
129 
129 
129 

START NORTH SOUTH RATIO UIND 
TIME HOME HOME I N / I S  SPEED 

INFLT INFLT MPH 
HR-I  HR-1 

OUT 
DRY 
BULB 
(C)  
25.0 
23.8 
21.9 
18.4 
17.5 

18.0 
18.2 
15.4 
13.8 
12.4 

OUT 
WET 
BULB 
(C)  
25. l 
23.9 
22.0 
18.5 
17.7 

18.2 
18.4 
15.8 
14.1 
12.8 

SOUTH SOUTH 
DRY NET 
BULB BULB 
(C)  (C)  

S M R R  
RAD. 
UATTS/ 
SQNT 

255 
196 
7 0 
-0 
-0 

-0 
-0 

554 
329 
159 

NORTH 
DRY 
BULB 
(C) 
26.1 
26.4 
26.5 
25.7 
25.1 

25.4 
25.7 
26.6 
26.5 
26.5 

NORTH UIND 
UET DIX.  
BULB DEC. 
(C) 

* ?'hc d a t a  a r e  o n l y  a p a r t  o f  t h e  t o t a l  d a t a  c o l l e c t e d .  
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Description of the Homes Measurement Procedure 
c~~~ rrlobile homes whose floor plan is shown in ~ i g .  A.l were selected for this 
study. The homes were identical except for thc treatment used to reduce air 
infiltration. One of the homes used a sheathing material in the side walls and 
under the roof as an infiltration barrier while the other home used caulked 
joints at floor, wall, and roof intersections as an alternative method to re- 
duce infiltration*. Typical wall cross-sections are shown in Fig. A.2. The 
floors of both homes were of similar -construction, with impregnated paper 
stretched and stapled on the underside. The small effect of skirting on infil- 
tration suggests that there was a good seal on the floors. 

The test site at Purdue University ~ i r p o r t  provided an unobstructed expo- 
sure to the prevailing southwest wind and to solar radiation. Fig. A.3 shows 
the arrangement of the two homes and the building which housed the instrumenta- 
tion and recording equipment. 

The qualification of air infiltration was made through a "decay-gas" method. 
Carbon Monoxide was used as a tracer gas. The method is explained referring to 
F .  4 Essentially, a slug of tracer is injected at the instrumentation shed 
(5) into the concentration sampling loop. Two blowers (3) and (4) in the con- 
centration sampling loop are run continuously. The tracer injected into the 
sampling loop is introduced at the inlet (3) of the large air distribution 
blower within the mobile home. The blower is also run continuously. The tracer 
is introduced right above the filter element. From there it is forced through 
the supply duct of the mobile home and through a11 the registers in the distri- 
bution system. The mixed tracer is then sampled through the sampling tube (1) 
and (2) which then takes that sample through the loop and the sampling station 
at the instrumentation shed itself (5). In this manner, the concentration with- 
in the loop a few seconds after the injection of a slug of tracer will he 
directly proportional to the concentration within the home. The rate of decay 
of the concentration measured within the loop then at the sampling station will 
be the same as the rate of decay of the concentration of the tracer within the 
home itself. 

Prom a mass balance, the change in CO level within the home (C) with a total 
volume V depends on the volume of air leaking in, Vin; volume out, VoUt; and 

conccniration of the mixture leaving, CoUt; orr formally, 

VdC = CindVin - CoutdVout 
(A. 1) 

l ~ i ~ t .  as tfic air leaking in does so without any CO i.n it, provided there is 
sufLicicnt mixing within the home, then, 

VdC - -CdV 
out 

The subscript may be deleted, and deflnlng lnflltratlon rate as air changes per 
unit tlme, or 

we can solve for concentration as 

-Rn C = It + constant. 

If we let the concentration he C at time t then 
0 0 ' 

t - t  
0 

Thus, by measuring C d t  some tlme t and C at a later time t the infiltration 
0 0 

can be determined. 

* In order to reduce condensation the caulked home had roof vents as well. 
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Fig. A.1 Floor plan of mobile homes 
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riy. A . 2  Typical sections 
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rig. A .  4 Schematic of injection samplinq sustem 


