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KOOIAK ISLAND BOROUGH

RESOLUTI ON NO.  8 7 - 7 1-R

A RE SOLUT ION  OF THE KOOIAK ISLAND BOROUGH ASSEMBLY SUPPORTING THE 

ALASKA CRAFTSMAN HOME PROGRAM.

W HEREAS ,  h i g h  q u a l i t y  e n e r g y  • f f I c I «n t b u i l d i n g  t e c h n o l o g y  d e v e l o p e d

by  t h e  A l a s k a  C r a f t s m a n  Horn* P r o g r a m  w o u l d  a u b a t a n t i a l l y  r e d u c e  home e n e r g y

c o n a t r u c t I o n ,  i m p r o v e  t h e  h e a l t h  a n d  s a f e t y  o f  t h e  o c c u p a n t s .  I m p r o v e  I n d o o r  

a i r  q u a l i t y ,  r e d u c v  t h e  c o n t r i b u t i o n s  o f  d w e l l i n g s  t o  o u t d o o r  a i r  p o l l u t i o n ,  

i n c r e a s e  home d u r a b i l i t y ,  r e d u c e  home m a i n t e n a n c e  n e e d s ,  a n d  i n c r e a s e  t h e  

e c o n o m i c  s t a b i l i t y  o f  t h e  o w n e r t  a n d

WH ER EA S ,  A l c s k a  s t a t e  l a s m a k e r s  h a v e  i n t r o d u c e d  l e g i s l a t i o n  I n  t h e  

f o r m  o f  S e n a t e  B i l l  3 0 8  a n d  H o u s e  B i l l  3 1 8  a n d  3 1 9  t h a t  s u p p o r t  t h e  A l a s k a  

C r a f t s m a n  Home P r o g r a m .  A n d  t h a t  t h e s e  b i l l s  w i l l  h e l p  i m p r o v e  a n d  s t i m u l a t e  

t h e  h o m e b u l l d l n g  i n d u s t r y  i n  A l a s k a  t h r o u g h  i n c e n t i v e s  a n d  e d u c a t i o n  a n d  

t h e r e b y  i m p r o v e  t h e  l o c a l  e c o n o m y  o f  t h e  K o d i a k  I s l a n d  B o r o u g h t  a n d

WHEREAS ,  t h e  c i t i z e n s  o f  t h e  K o d i a k  I s l a n d  B o r o u g h  w i l l  b e n e f i t  

s u b s t a n t i a l l y  f r o m  t h e  b u i l d i n g  o f  e n e r g y  e f f i c i e n t  h o me s  as  d e v e l o p e d  b y  t h e  •  

A l a s k a  C r a f t s m a n  Homu P r o g r a m .

NOW,  T HEREF ORE ,  8E  I T  RESOLVED b y  t h e  K o d i a k  I s l a n d  B o r o u g h  A s s e m b l y  

t h a t  I t  I s  t h e  p o l i c y  o f  t h e  K o d f a k  I s l a n d  B o r o u g h  t c  e n c o u r a g e  t h e  b u i l d i n g  

o f  h o m e s  t o  t h e  e n e r g y  e f f i c i e n c y  s t a n d a r d s  o f  t h e  A l a s k a  C r a f t s m a n  Home 

P r o g r a m s

AND BE I T  FURTHER RESOLVED t h a t  t h e  K o d i a k  I s l a n d  B o r o u g h  s u p p o r t s  

A l a s k a  S t a t e  S e n a t e  B i l l  3 0 8  a n d  H o u s e  B i l l  3 18  a n d  3 1 9  t o  e s t a b l i s h  s i m i l a r  

s t a t e  p o l i c y  a n d  s t a t e  s u p p o r t  f o r  t h e  A l a s k a  C r a f t s m a n  Home P r o g r a m .

PASSED AND APPROVED t h i s  5 d a y  o f  N o v e m b e r ______________________ ,  1 9 8 7 .

K ODI AK  ISLAND BOROUGH

P r e s i d i n g  O f f i c e r

ATTE«T

R y . Ib-L> . CN\C-ilZLr..
B o r o u g h  C ^ e ^ k  C 5
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N o v e m b e r  7, 1986 ™one: ,907,563-1073

In a c c o r d a n c e  w i t h  A l a s k a  S t a t u t e  4 6 . 1 1 . 0 4 0 ,  t h e  D e p a r t m e n t  o f  
C o m m u n i t y  a n d  R e g i o n a l  A f f a i r s  h e r e b y  a d o p t s  the " E n e r g y  C o n s e r­
v a t i o n  S t a n d a r d  for N e w  R e s i d e n t i a l  B u i l d i n g s . "

A l a s k a  S t a t u t e  4 6 . 1 1 . 0 4 0  s t a t e s  t h a t  S t a t e  f i n a n c i a l  a s s i s t a n c e  
m a y  not be a p p r o v e d  or g r a n t e d  for the c o n s t r u c t i o n  o f  n e w  
r e s i d e n t i a l  b u i l d i n g s  u n l e s s  the b u i l d i n g  is in c o m p l i a n c e  w i t h  
the Stand a r d .  T h e  s t a t u t e  d o e s  a l l o w  for e x e m p t i o n s  w h e n  it c a n  
be p r o v e d  t h a t  l o c a l  s t a n d a r d s  m e e t  o r  e x c e e d  the S t a t e  s t a n d a r d  
or w h e n  l ocal c o n d i t i o n s  are n o t  co s t  e f f e c t i v e  to  i m p l e m e n t  th i s  
Stand a r d .  R e g u l a t i o n s  o n  the i s s u i n g  o f  e x e m p t i o n s  are c o n t a i n e d  
in the A l a s k a  A d m i n i s t r a t i v e  Code.

The S t a n d a r d  p r o v i d e s  d i f f e r e n t  r e q u i r e m e n t s  for e a c h  o f  f i v e  
s t a t e w i d e  r e g i o n s  to b e t t e r  a c c o u n t  for c l i m a t i c  a n d  c o s t  d i f f e r­
e n c e s  e x p e r i e n c e d  a c r o s s  the state.

T h e  e n e r g y  e f f i c i e n c y  l e v e l s  s p e c i f i e d  in the S t a n d a r d  r e q u i r e  
h i g h e r  q u a l i t y  c o n s t r u c t i o n .  In part, this m e a n s  h o m e s  m u s t  be 
c o n s t r u c t e d  w i t h  m a t e r i a l s  a n d  m e t h o d s  t h a t  s u b s t a n t i a l l y  r e d u c e  
o u t s i d e  air l e a k i n g  into the house. T h r o u g h  r e d u c t i o n  of  a i r  
l e a k s  m e a n s  r e d u c e d  h e a t i n g  costs, it a l s o  m e a n s  i n d o o r  a i r  
q u a l i t y  b e c o m e s  m o r e  o f  a c o n c e r n .  T h i s  t o p i c  is c o v e r e d  in m o r e  
d e t a i l  in C h a p t e r s  2 and 6 , w h i c h  t h e  u s e r  o f  t h i s  S t a n d a r d  is 
a d v i s e d  to r e a d  c a r e f u l l y .

C h a p t e r  1 g i v e s  the p u r p o s e ,  p o l i c i e s ,  s c o p e  and e s t a b l i s h m e n t  of 
the S t a n d a r d .  P l e a s e  p a y  p a r t i c u l a r  a t t e n t i o n  t o  t h e  s c o p e  and 
e s t a b l i s h m e n t  sections.

C h a p t e r  2 s p e c i f i e s  m a n d a t o r y  e n e r g y  e f f i c i e n c y  r e q u i r e m e n t s  su c h  
as fl o w  c o n t r o l  d e v i c e s ,  air i n f i l t r a t i o n  c o n t r o l ,  v a p o r  r e t a r d -  
ers, a n d  o t h e r s  t h a t  a r e  ju s t  as s i g n i f i c a n t  as g o o d  e n v e l o p e  
i n s u l a t i o n  for a c o m p l e t e  r e s i d e n t i a l  c o n s e r v a t i o n  e f f ort.

C h a p t e r s  3, 4, a n d  5 p r o v i d e  t h r e e  d i f f e r e n t  m e t h o d s  o f  c o m p l y i n g  
w i t h  e n v e l o p e  r e q u i r e m e n t s .  T h e  b u i l d e r  is fr e e  to c h o o s e  any 
o n e  o f  t h ese m e t h o d s  m o s t  a p p r o p r i a t e  to the b u i l d i n g  s i t u a t i o n .



: "

C h a p t e r  6 p r o v i d e s  a few b r i e f  r e c o m m e n d a t i o n s  for t h o s e  w i s h i n g  
to g o  b e y o n d  the m i n i m u m  r e q u i r e m e n t s  of t h i s  S t a n d a r d  for e v e n  
g r e a t e r  e n e r g y  e f f i c i e n c y .

C h a p t e r  7 l i s t s  d e f i n i t i o n s  o f  t e r m s  u s e d  in t h e  S t a n d a r d .

T h e  A p p e n d i c e s  c o n t a i n  i n f o r m a t i o n  u s e f u l  for c o m p l y i n g  w i t h  the 
S t a n d a r d .

T h e  m i n i m u m  e n e r g y  c o n s e r v a t i o n  s t a n d a r d  g i v e n  in t h i s  d o c u m e n t  
is t h e  r e s u l t  of t w o  y e a r s  of i n t e n s i v e  r e s e a r c h .  T h i s  r e s e a r c h  
s h o w e d  the m i n i m u m  s t a n d a r d s  to be c o s t  e f f e c t i v e .  T h i s  r e s e a r c h  
a l s o  s h o w e d  t h a t  h i g h e r  l e v e l s  of e n v e l o p e  i n s u l a t i o n  are a l s o  
c o s t  e f f e c t i v e  b u t  o v e r  a l o n g e r  p e r i o d  of time. T h e s e  h i g h e r  
l e v e l s  of i n s u l a t i o n  w i l l  b e  d i s c u s s e d  in an e n e r g y  e d u c a t i o n  
m a n u a l  to b e  p r o d u c e d  by  the D e p a r t m e n t  of C o m m u n i t y  a n d  R e g i o n a l  
A f f a i r s  in 1987.

P l a n n i n g  for the f u t u r e  h a s  a l w a y s  m a d e  sense. W i t h  t h e  a v e r a g e  
life of a h o m e  b e i n g  55 yea r s ,  it m a k e s  s e n s e  to p l a n  a n d  b u i l d  
e n e r g y  e f f i c i e n t  h o m e s  n o w  to i n s u r e  t h e i r  f u t u r e  va l u e .  R e t r o­
fi t t i n g  a h o m e  l a t e r  as e n e r g y  c o s t s  i n c r e a s e  w i l l  a l w a y s  c o s t  
m o r e  t h a n  b u i l d i n g  it e n e r g y  e f f i c i e n t l y  now. And, m a n y  t h i n g s  
c a n n o t  be r e t r o f i t t e d ;  t h e y  c a n  o n l y  be d o n e  at t h e  t i m e  of 
i n i t i a l  c o n s t r u c t i o n .  T h e s e  S t a n d a r d s  w i l l  h e l p  y o u  b u i l d  n o w  
for e n e r g y  e f f i c i e n c y .  Y o u r  h o m e  w i l l  b e  m o r e  c o m f o r t a b l e ,  
a f f o r d a b l e ,  and less e x p e n s i v e  to h e a t  e v e r y  day.

T h e  D e p a r t m e n t  o f  C o m m u n i t y  and R e g i o n a l  A f f a i r s  s i n c e r e l y  
b e l i e v e s  the E n e r g y  C o n s e r v a t i o n  S t a n d a r d  for N e w  R e s i d e n t i a l  
B u i l d i n g s  w i l l  r e s u l t  in a b e t t e r  built, m o r e  e n e r g y  e f f i c i e n t  
h o u s i n g  s t o c k  t h r o u g h o u t  A l a s k a .

S in c e r e l y ,

' E m i l  N o t t i  
C o m m i s s i o n e r
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STM J,
DEPT. OF COMMUNITY & REGIOiYAL A F F A IR S

OFFICE O F  TH E C O M M I S S I O N E R

N o v e m b e r  7, 1986

BILL SHEFFIELD. G O V E R N O R

ro. box b
JUNEAU, ALASKA 99811 
PHONE: (907) 465-4700

a  949 EAST 36TH AVENUE, SUITE 400 
ANCHORAGE, ALASKA 99508 
PHONE: (907) 563-1073

In a c c o r d a n c e  w i t h  A l a s k a  S t a t u t e  4 6 . 1 1 . 0 4 0 ,  the D e p a r t m e n t  of 
C o m m u n i t y  a n d  R e g i o n a l  A f f a i r s  h e r e b y  a d o p t s  the " E n e r g y  C o n s e r­
v a t i o n  S t a n d a r d  for N e w  R e s i d e n t i a l  B u i l d i n g s . "

A l a s k a  S t a t u t e  4 6 . 1 1 . 0 4 0  s t a t e s  t h a t  S t a t e  f i n a n c i a l  a s s i s t a n c e  
m a y  not be a p p r o v e d  or g r a n t e d  for t h e  c o n s t r u c t i o n  o f  n e w  
r e s i d e n t i a l  b u i l d i n g s  u n l e s s  the b u i l d i n g  is in c o m p l i a n c e  w i t h  
the S t a n d a r d .  T h e  s t a t u t e  d o e s  a l l o w  for e x e m p t i o n s  w h e n  it c a n  
b e  p r o v e d  t h a t  l o c a l  s t a n d a r d s  m e e t  or e x c e e d  the S t a t e  s t a n d a r d  
or w h e n  l o c a l  c o n d i t i o n s  are not cost e f f e c t i v e  t o  i m p l e m e n t  th i s  
S t a n d a r d .  R e g u l a t i o n s  o n  the i s s u i n g  o f  e x e m p t i o n s  are c o n t a i n e d  
in t h e  A l a s k a  A d m i n i s t r a t i v e  Code.

The S t a n d a r d  p r o v i d e s  d i f f e r e n t  r e q u i r e m e n t s  for e a c h  of  five 
s t a t e w i d e  r e g i o n s  to b e t t e r  a c c o u n t  for c l i m a t i c  a n d  c o s t  d i f f e r­
e n c e s  e x p e r i e n c e d  a c r o s s  the state.

T h e  e n e r g y  e f f i c i e n c y  l e v e l s  s p e c i f i e d  in the S t a n d a r d  r e q u i r e  
h i g h e r  q u a l i t y  c o n s t r u c t i o n .  In part, this m e a n s  h o m e s  m u s t  be 
c o n s t r u c t e d  w i t h  m a t e r i a l s  a n d  m e t h o d s  t h a t  s u b s t a n t i a l l y  r e d u c e  
o u t s i d e  air l e a k i n g  in t o  the house. T h r o u g h  r e d u c t i o n  of  a i r  
l e a k s  m e a n s  r e d u c e d  h e a t i n g  costs, it a l s o  m e a n s  i n d o o r  a i r  
q u a l i t y  b e c o m e s  m o r e  o f  a c o n c e r n .  Th i s  t o p i c  is c o v e r e d  in m o r e  
d e t a i l  in C h a p t e r s  2 and 6 , w h i c h  the u s e r  o f  t h i s  S t a n d a r d  is 
a d v i s e d  to r e a d  c a r e f u l l y .

C h a p t e r  1 g i v e s  the p u r p o s e ,  p o l i c i e s ,  s c o p e  a n d  e s t a b l i s h m e n t  of 
t h e  S t a n d a r d .  P l e a s e  p a y  p a r t i c u l a r  a t t e n t i o n  t o  the s c ope and 
e s t a b l i s h m e n t  s e c t i o n s .

C h a p t e r  2 s p e c i f i e s  m a n d a t o r y  e n e r g y  e f f i c i e n c y  r e q u i r e m e n t s  su c h  
as f l o w  c o n t r o l  d e v i c e s ,  a i r  i n f i l t r a t i o n  con t r o l ,  v a p o r  r e t a r d -  
ers, a n d  o t h e r s  t h a t  a r e  ju s t  as s i g n i f i c a n t  as g o o d  e n v e l o p e  
i n s u l a t i o n  for a c o m p l e t e  r e s i d e n t i a l  c o n s e r v a t i o n  effort.

C h a p t e r s  3, 4, a n d  5 p r o v i d e  t h r e e  d i f f e r e n t  m e t h o d s  o f  c o m p l y i n g  
w i t h  e n v e l o p e  r e q u i r e m e n t s .  T h e  b u i l d e r  is fr e e  to c h o o s e  any 
o n e  o f  t h e s e  m e t h o d s  m o s t  a p p r o p r i a t e  to the b u i l d i n g  s i t uation.



C h a p t e r  6 p r o v i d e s  a few b r i e f  r e c o m m e n d a t i o n s  for t h o s e  w i s h i n g  
to g o  b e y o n d  the m i n i m u m  r e q u i r e m e n t s  o f  t h i s  S t a n d a r d  for e v e n  
g r e a t e r  e n e r g y  e f f i c i e n c y .

C h a p t e r  7 l i s t s  d e f i n i t i o n s  o f  t e r m s  u s e d  in the S t a n d a r d .

T h e  A p p e n d i c e s  c o n t a i n  i n f o r m a t i o n  u s e f u l  for c o m p l y i n g  w i t h  the 
S t a n d a r d .

T h e  m i n i m u m  e n e r g y  c o n s e r v a t i o n  s t a n d a r d  g i v e n  in t h i s  d o c u m e n t  
is t h e  r e s u l t  of t w o  y e a r s  of i n t e n s i v e  r e s e a r c h .  T h i s  r e s e a r c h  
s h o w e d  the m i n i m u m  s t a n d a r d s  to be  c o s t  e f f e c t i v e .  T h i s  r e s e a r c h  
a l s o  s h o w e d  t h a t  h i g h e r  l e v e l s  of e n v e l o p e  i n s u l a t i o n  are a l s o  
c o s t  e f f e c t i v e  b u t  o v e r  a l o n g e r  p e r i o d  o f  time. T h e s e  h i g h e r  
l e v e l s  of i n s u l a t i o n  w i l l  b e  d i s c u s s e d  in an e n e r g y  e d u c a t i o n  
m a n u a l  to be p r o d u c e d  by the D e p a r t m e n t  of  C o m m u n i t y  a n d  R e g i o n a l  
A f f a i r s  in 1987.

P l a n n i n g  for the f u t u r e  has a l w a y s  m a d e  sense. W i t h  the a v e r a g e  
life of a h o m e  b e i n g  55 ye a r s ,  it m a k e s  s e n s e  to p l a n  a n d  b u i l d  
e n e r g y  e f f i c i e n t  h o m e s  n o w  to i n s u r e  t h e i r  f u t u r e  value. R e t r o­
fi t t i n g  a h o m e  l a t e r  as e n e r g y  c o s t s  i n c r e a s e  w i l l  a l w a y s  c o s t  
m o r e  t h a n  b u i l d i n g  it e n e r g y  e f f i c i e n t l y  now. And, m a n y  t h i n g s  
c a n n o t  be r e t r o f i t t e d ;  t h e y  c a n  o n l y  be d o n e  at t h e  t i m e  of  
i n i t i a l  c o n s t r u c t i o n .  T h e s e  S t a n d a r d s  .will h e l p  y o u  b u i l d  n o w  
for e n e r g y  e f f i c i e n c y .  Y o u r  h o m e  w i l l  be m o r e  c o m f o r t a b l e ,  
a f f o r d a b l e ,  and less e x p e n s i v e  t o  h e a t  e v e r y  day.

Th e  D e p a r t m e n t  of  C o m m u n i t y  and R e g i o n a l  A f f a i r s  s i n c e r e l y  
b e l i e v e s  the E n e r g y  C o n s e r v a t i o n  S t a n d a r d  for N e w  R e s i d e n t i a l  
B u i l d i n g s  w i l l  r e s u l t  in a b e t t e r  bu i l t ,  m o r e  e n e r g y  e f f i c i e n t  
h o u s i n g  s t o c k  t h r o u g h o u t  A l a s k a .

S i n c e r e l y ,

'  E m i l  N o t t i  
C o m m i s s i o n e r
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A C K N O W L E D G E M E N T

The E n e r g y  C o n s e r v a t i o n  S t a n d a r d  F o r  N e w  R e s i d e n t i a l  B u i l d i n g s  
c o u l d  not h a v e  b e e n  p o s s i b l e  w i t h o u t  the h e l p  o f  many, m a n y  
A l a s k a n s .  T h e  key g r o u p  h o w e v e r ,  w a s  a 16 m e m b e r  a d v i s o r y  
c o m m i t t e e  w h o  g u i d e d  a n d  r e v i e w e d  the w o r k  d o n e  b y  the state. 
T h i s  a d v i s o r y  c o m m i t t e e  i n c l u d e d  B o b  T a y l o r ,  M a n i i l a q  
A s s o c i a t i o n ,  K o t z e b u e ;  A x e l  C a r l s o n ,  p r o f e s s o r  e m e r i t u s ,
U n i v e r s i t y  o f  A l a s k a ,  F a i r b a n k s ;  L a u r i  A y l a i a n ,  engin e e r , 
F a i r b a n k s  N o r t h  S t a r  B o rough, F a i r b a n k s ;  P e t e r  Poray, e n e r g y  
c o o r d i n a t o r ,  M u n i c i p a l i t y  of A n c h o r a g e ,  A n c h o r a g e ;  S t e v e  Shows, 
J u n e a u  E n e r g y  C o m m i t t e e ,  Juneau; Rob Ba l i v e t ,  a r c h i t e c t ,  A m e r i c a n  
I n s t i t u t e  of A r c h i t e c t s ,  A n c h o r a g e ;  C o n r a d  Z i p p e r i a n ,  RuALCAP, 
A n c h o r a g e ;  V a y l a  C o l o n e l l ,  e n g i n e e r ,  G o l d e n  V a l l e y  E l e c t r i c  
A s s o c i a t i o n ,  F a i r b a n k s ;  W a y n e  M u n d y ,  r e v i e w  a p p r a i s e r ,  A l a s k a  
H o u s i n g  F. n a n c e  C o r p o r a t i o n ,  A n c h o r a g e ;  N a n c y  Lord, l e g i s l a t i v e  
aide, Homer; C l a r k  Boston, d i r e c t o r ,  H o u s i n g  A s s i s t a n c e  D i v i s i o n ,  
A n c h o r a g e ;  G a l e  Ci p r a ,  A l a s k a  M o r t g a g e  B a n k e r s  A s s o c i a t i o n ,
A n c h o r a g e ;  J o h n n y  Adams, e n e r g y  p l a n n e r ,  N o r t h  S l o p e  B o rough,
B a r r o w ;  D o n  Long, U t i l i t i e s  D e p a r t m e n t ,  N o r t h  S l o p e  B o rough,  
B a r r o w ;  Ri c k  Wike, A l a s k a  Ho m e  B u i l d e r s  A s s o c i a t i o n ,  W a s i l l a ;  Lee 
S a n d e r s  a n d  R i c h a r d  Pot z g e r ,  A s s o c i a t e d  G e n e r a l  C o n t r a c t o r s ,  
A n c h o r a g e ;  and G e n e  B j o r n s t a d ,  e n g i n e e r ,  A m e r i c a n  S o c i e t y  of 
H e a t i n g ,  R e f r i g e r a t i o n ,  and A i r  C o n d i t i o n i n g  E n g i n e e r s ,
A n c h o r a g e .  T h a n k  you, a d v i s o r y  c o m m i t t e e .

A c k n o w l e d g e m e n t  and g r a t i t u d e  are al s o  e x p r e s s e d  to F r a n k  D'Elia, 
S t e v e  Taden, K a t h y  R e n t z e l  and G l o r i a  C a r r i z a l e s ,  S t a t e  O f f i c e  of 
E n e r g y  P r o g rams.

S t u a r t  B r o o k s  
P r o j e c t  C o o r d i n a t o r  and 

P r i n c i p a l  A u t h o r  
L i g h t i n g  and T h e r m a l  

E f f i c i e n c y  S t a n d a r d s



C H A P T E R  1
P U R P O S E ,  P O L I C I E S ,  E S T A B L I S H M E N T ,  A N D  S C O P E

1.1 P U R P O S E

Th i s  d o c u m e n t  s h a l l  be k n o w n  as the " E n e r g y  C o n s e r v a t i o n  
S t a n d a r d  for N e w  R e s i d e n t i a l  B u i l d i n g s . "  It w i l l  be 
r e f e r r e d  to h e r e i n  as the " S t a n d a r d . "

The p u r p o s e  of  th i s  S t a n d a r d  is to p r o m o t e  the c o n s t r u c t i o n  
of  e n e r g y - e f f i c i e n t  r e s i d e n t i a l  s t r u c t u r e s .

].2 P O L I C I E S

In the i m p l e m e n t a t i o n ,  a d m i n i s t r a t i o n ,  and e n f o r c e m e n t  of
the S t a n d a r d  t h e  p o l i c y  o f  the S t a t e  of A l a s k a  is to:

1. D e v e l o p  p u b l i c  a w a r e n e s s  of  e n e r g y  c o n s e r v a t i o n  
b u i l d i n g  d e s i g n s ,  t e c h n o l o g i e s ,  a n d  systems;

2. E s t a b l i s h  a c c e p t a b l e  a n d  a p p r o p r i a t e  t h e r m a l  s t a n d a r d s  
for r e s i d e n t i a l  b u i l d i n g s  b a s e d  u p o n  p r a c t i c a l  a n d  
c o s t - e f f e c t i v e  m e a s u r e s  t h a t  w i l l  r e d u c e  the e n e r g y  
c o n s u m p t i o n  o f  e a c h  ho m e  t h r o u g h o u t  the h o m e ' s  m a n y  
y e a r s  o f  use;

3. P e r m i t  f l e x i b i l i t y  in c o m p l i a n c e  by  a l l o w i n g  
a l t e r n a t i v e  m e t h o d s  o f  m e e t i n g  t h e  e n e r g y  c o n s e r v a t i o n  
r e q u i r e m e n t s  o f  th i s  S t a n d a r d  a n d  e n c o u r a g e  i n n o v a t i v e  
de s i g n ;

4. P r o v i d e  r e v i e w  and m o n i t o r i n g  o f  th i s  S t a n d a r d  a n d  its 
a d m i n i s t r a t i o n ,  at a p p r o p r i a t e  times, to m a k e  it 
r e s p o n s i v e  to users, t e c h n o l o g i c a l  d e v e l o p m e n t s ,  a n d  
c h a n g e .

1.3 E S T A B L I S H M E N T

Th e  e f f e c t i v e  d a t e  o f  this S t a n d a r d  s h a l l  be J a n u a r y  1,
1988.

1.4 S C O P E

1. T h e  S t a n d a r d  a p p l i e s  to r e s i d e n c e s  t h a t  m e e t  e i t h e r  of 
the f o l l o w i n g  t w o  c r i t e r i a :

o D e t a c h e d  s i n g l e - f a m i l y  d w e l l i n g s ;

1



o R e s i d e n t i a l  d w e l l i n g  u n i t s  in b u i l d i n g s  m e a s u r i n g  
36 fe e t  (tour stories) or less in  v e r t i c a l  
d i s t a n c e  f r o m  the f l o o r  o f  the l o w e s t  h a b i t a b l e  
s t o r y  to the f l o o r  o f  t h e  h i g h e s t  h a b i t a b l e  s t o r y  
w h i c h  are p r o v i d e d  w i t h  an  i n d i v i d u a l  h e a t i n g  
a p p l i a n c e  (s) for e a c h  d w e l l i n g  u n i t  o r  a s i n g l e  
h e a t i n g  a p p l i a n c e  i n t e n d e d  to h e a t  no m o r e  t h a n  
six d w e l l i n g  units.

The S t a n d a r d  d o e s  n o t  a p p l y  to:

o T r a n s i e n t  h o u s i n g  s u c h  as h o t els, m o t e l s ,  n u r s i n g  
homes, jails, b a r r a c k s ,  o r  o t h e r  s i m i l a r  u s e  
s t r u c t u r e s .

o A d d i t i o n s ,  a l t e r a t i o n s ,  or  r e p a i r s  to e x i s t i n g  
r e s i d e n t i a l  b u i l d i n g s .

E x c e p t i o n :  A n  a d d i t i o n  of h a b i t a b l e  s p a c e  50
p e r c e n t  or g r e a t e r  in f l o o r  a r e a  
t h a n  the e x i s t i n g  d w e l l i n g  floor 
a r e a  m u s t  c o m p l y  w i t h  the S t a n d a r d .  
T h e  e x i s t i n g  d w e l l i n g ,  h o w e v e r ,  
n e e d  not comply.

M o b i l e  h o m e s  shall b e  g o v e r n e d  by  t h e r m a l  s t a n d a r d s  
a d o p t e d  by the F e d e r a l  D e p a r t m e n t  of H o u s i n g  and U r b a n  
D e v e l o p m e n t  (HUD) and k n o w n  as 24 C F R  P a r t  3280 
" M a n u f a c t u r e d  Ho m e  C o n s t r u c t i o n  and S a f e t y  S t a n d a r d s . "

In o r d e r  for a n e w  r e s i d e n t i a l  b u i l d i n g  to r e c e i v e  
S t a t e  f i n a n c i a l  a s s i s t a n c e ,  t h e  S t a n d a r d  m u s t  be u s e d  
in its design. C o m p l i a n c e  w i t h  r e q u i r e m e n t s  m u s t  be 
i d e n t i f i a b l e  in t h e  p r e c o n s t r u c t i o n  s t a g e  t h r o u g h  
e x a m i n a t i o n  of d e s i g n  p l a n s  and s p e c i f i c a t i o n s .  
C o m p l i a n c e  is a c c o m p l i s h e d  w h e n  t h e  b u i l d i n g  m e e t s  or 
e x c e e d s  the r e q u i r e m e n t s  o f  the Stand a r d .

The S t a n d a r d  s h a l l  n o t  b e  u s e d  to a b r i d g e  a n y  safety, 
h e a lth, o r  e n v i r o n m e n t a l  r e q u i r e m e n t s  f o und in the 
c u r r e n t  U n i f o r m  B u i l d i n g ,  M e c h a n i c a l ,  and P l u m b i n g  
Codes, the N a t i o n a l  E l e c t r i c a l  a n d  F i r e  Codes, o r  the 
v e n t i l a t i o n  r e q u i r e m e n t s  of the A m e r i c a n  S o c i e t y  of 
Heating, R e f r i g e r a t i o n ,  a n d  A i r - c o n d i t i o n i n g  E n g i n e e r s '  
(ASHRAE) S t a n d a r d  62. The S t a n d a r d  is i n t e n d e d  to 
s u p p l e m e n t  t h e s e  codes.

L i g h t i n g  r e q u i r e m e n t s  are not a p a r t  of the Standard.



7. Tha r e q u i r e m e n t s  o f  t h e  S t a n d a r d  m a y  b e  s a t i s f i e d  by 
u s i n g  any o n e  of  the f o l l o w i n g  t h r e e  c o m p l i a n c e  
m e t h o d s .  T h e  c h o i c e  of w h i c h  m e t h o d  to a p p l y  is left 
to t h e  user.

o P r e s c r i p t i v e  M e t h o d  - C h a p t e r  3. T h i s  m e t h o d  
p r o v i d e s  the e a s i e s t  p a t h  for d e t e r m i n i n g  
c o m p l i a n c e  w i t h  the S t a n d a r d .  M i n i m u m  i n s u l a t i o n  
R - v a l u e s  are g i v e n  for e a c h  b u i l d i n g  e n v e l o p e  
as s e m b l y .  For w a l l s ,  c e i l i n g s ,  a n d  floors the 
R - v a l u e s  g i v e n  are for i n s u l a t i o n  r e q u i r e m e n t s  
t h r o u g h  the c a v i t y  s p a c e  o n l y  - in o t h e r  words, 
i n s u l a t i o n  b e t w e e n  w a l l  s t u d s  and b e t w e e n  floor or 
c e i l i n g  joists. O n l y  t h e  i n s u l a t i o n  is c o unted.  
R - v a l u e s  for i n t e r i o r  f i n i s h  m a t e r i a l s  such as 
s h e e t r o c k ,  paint, c a r p e t i n g ,  or p a n e l i n g  and 
e x t e r i o r  f i n i s h  m a t e r i a l s  such as p l y w o o d  
s h e a t h i n g ,  siding, o r  b r i c k  f a c i n g  c a n n o t  be 
c ounted.

U se of  the P r e s c r i p t i v e  M e t h o d  d o e s  not r e q u i r e  
e x t e n s i v e  c a l c u l a t i o n s .  H o wever, th i s  m e t h o d  is 
t he l e a s t  f l e x i b l e  o f  the t h r e e  b e c a u s e  it c a n n o t  
b e  u s e d  to t r a d e  o f f  R - v a l u e  r e q u i r e m e n t s  b e t w e e n  
d i f f e r e n t  e n v e l o p e  a s s e m b l i e s  or b e t w e e n  d i f f e r e n t  
e l e m e n t s  o f  the same a s s e mbly.

W h e n  u s i n g  the P r e s c r i p t i v e  M e t h o d ,  all m a n d a t o r y  
m e a s u r e s  g i v e n  in C h a p t e r  2 m u s t  a l s o  be 
a c c o m p l i s h e d .

o P e r f o r m a n c e  M e t h o d  - C h a p t e r  4. The P e r f o r m a n c e  
M e t h o d  a l l o w s  the d e s i g n e r  to t r a d e  o f f  i n s u l a t i o n  
r e q u i r e m e n t s  b e t w e e n  e l e m e n t s  o f  a p a r t i c u l a r  
b u i l d i n g  e n v e l o p e  a s s e m b l y .  For e x ample, if 
w i n d o w  a r e a  a b o v e  the a l l o w e d  15 p e r c e n t  
p r e s c r i p t i v e  m a x i m u m  is d e s i r e d ,  t h e  p e r f o r m a n c e  
m e t h o d  a l l o w s  s u c h  an i n c r e a s e  as long as the w a l l  
i n s u l a t i o n  R - v a l u e  is a l s o  i n c r e a s e d .  C o m p l i a n c e  
is a c c o m p l i s h e d  w h e n  the w a l l  R - v a l u e  i n c r e a s e s  
e n o u g h  to o f f  set the e x t r a  h e a t  loss r e s u l t i n g  
f r o m  the i n c r e a s e d  w i n d o w  area.

T r a d e - o f f s  b e t w e e n  t h e  d i f f e r e n t  e n v e l o p e  
a s s e m b l i e s  are n o t  a l l o w e d  w i t h  t h i s  m e t h o d .  In 
o t h e r  w o r d s ,  m o r e  i n s u l a t i o n  in the c e i l i n g  w i l l  
n o t  a l l o w  for d e c r e a s e d  i n s u l a t i o n  in the wall. 
F o r  t h i s  k i n d  o f  t r a d e - o f f  C h a p t e r  5, B u i l d i n g  
B u d g e t  M e t h o d ,  s h o u l d  b e  used.

S o m e  c a l c u l a t i o n s  a r e  n e c e s s a r y  w i t h  the 
P e r f o r m a n c e  M e t h o d  b u t  t h e s e  c a l c u l a t i o n s  are not 
d i f f i c u l t .
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W h e n  u s i n g  the P e r f o r m a n c e  M e t h o d ,  a l l  m a n d a t o r y  
m e a s u r e s  g i v e n  i n  C h a p t e r  2 m u s t  a l s o  be 
a c c o m p l i s h e d .

o B u i l d i n g  B u d g e t  M e t i o d  - C h a p t e r  5. T h i s  m e t h o d  
is the m o s t  comp.'.icated as w e l l  as the m o s t  
f l e x i b l e  o f  the t h r e e  c o m p l i a  ice m e t h o d s .  
I n s u l a t i o n  r e q u i r e m e n t s  are n o t  given. Ins t e a d ,  a 
t o t a l  m a x i m u m  b u i l d i n g  h e a t  loss a l l o w a n c e  m u s t  be 
c a l c u l a t e d .  T h e  d e s i g n e r  m a y  c h o o s e  a n y  d e s ign, 
p r o v i d e d  the b u i l d i n g  d o e s  n o t  e x c e e d  the m a x i m u m  
h e a t  loss v a l u e  stated. D e s p i t e  the e x t e n s i v e  
c a l c u l a t i o n s  a n d  subst t i a t i o n  o f  c ata r e q u i r e d  
w i t h  th i s  m e t h o d ,  f r e e d o m  o f  d e s i g n  a i d  i n n o v a t i o n  
w i l l  m a k e  it a t t r a c t i v e .

W h e n  u s i n g  the B u i l d i n g  B u d g e t  M e t h o d ,  a l l  m a n d­
at o r y  m e a s u r e s  g i v e n  in C h a p t e r  2 m u s t  a l s o  be 
a c c o m p l i s h e d .

A  w o r k b o o k  w i l l  b e  a v a i l a b l e  a f t e r  A p r i l  30, 1987, to 
h e l p  y o u  t h r o u g h  some s a m p l e  c a l c u l a t i o n s  and  
p r o c e d u r e s  for c o m p l y i n g  w i t h  the S t a n d a r d .



C H A P T E R  2 
M A N D A T O R Y  D E S I G N  M E A S U R E S

E n e r g y  c o n s e r v a t i o n  for a h o m e  i n v o l v e s  m o r e  than just i n s u l a t i n g  
e x t e r i o r  wa l l s ,  c e i l i n g s ,  and floors. As s i g n i f i c a n t  is g o o d  
v a p o r  r e t a r d e r  i n s t a l l a t i o n ,  c o n t r o l l e d  v e n t i l a t i o n ,  h i g h  e f f i­
c i e n c y  h e a t i n g  a p p l i a n c e s ,  c a u l k i n g  and sealing, w e a t h e r  s t r i p­
ping, a n d  m a n y  o t h e r  m e a s u r e s  that, t o g e t h e r  w i t h  e n v e l o p e
i n s u l a t i o n ,  m a k e  a c o m p l e t e  e n e r g y  c o n s e r v a t i o n  pac k a g e .

T h i s  c h a p t e r  p r o v i d e s  m a n d a t o r y  e n e r g y  c o n s e r v a t i o n  m e a s u r e s  th a t  
w i l l  r e d u c e  a h o m e ' s  e n e r g y  costs. T h e s e  m e a s u r e s  m u s t  b e
c o m p l i e d  w i t h  r e g a r d l e s s  o f  w h i c h  m e t h o d  (Chapters 3, 4, or 5) is
u s e d  to d e m o n s t r a t e  c o m p l i a n c e  w i t h  the S t a n d a r d .  C h a p t e r  6 
r e c o m m e n d s  o t h e r  w a y s  t o  f u r t h e r  r e d u c e  e n e r g y  costs.

2.1 I n s u l a t i o n

T h e r m a l  i n s u l a t i o n  is the p r i m a r y  m a t e r i a l  t h a t  r e s i s t s  the 
f l o w  of h e a t  out of  a w a r m  house. T h e r e  are m a n y  k i n d s  o f  
i n s u l a t i o n  m a t e r i a l s .  A b i l i t y  to r e s i s t  h e a t  f l o w  a n d  
f l a m m a b i l i t y  v a r y  for each. N o t  o n l y  is the ty p e  o f
i n s u l a t i o n  i m p o r t a n t ,  c a r e f u l  a t t e n t i o n  s h o u l d  a l s o  b e  p a i d  
to t h e  p l a c e  as w e l l  as t h e  m a n n e r  in w h i c h  i n s u l a t i o n  is 
used.

The f o l l o w i n g  r e q u i r e m e n t s  g o v e r n  the u s e  o f  t h e r m a l  
i n s u l a t i o n  m a t e r i a l s .

a. I n s u l a t i o n  m a t e r i a l s  i n s t a l l e d  w i t h i n  3 i n c h e s  of a
r e c e s s e d  l i g h t  f i x ture e n c l o s u r e  or b a l l a s t  or 
i n s t a l l e d  a b o v e  the f i x t u r e  m a y  c r e a t e  a fire h a z a r d  b y  
e n t r a p p i n g  h e a t  a n d  p r e v e n t i n g  the free c i r c u l a t i o n  of 
air. F o l l o w  p r a c t i c e s  r e c o m m e n d e d  b y  the l i g h t  f i x t u r e  
m a n u f a c t u r e r  and the i n s u l a t i o n  m a n u f a c t u r e r  for t h e s e  
condit.i ons.

b. I n s u l a t i o n  m a t e r i a l s  m u s t  not be i n s t a l l e d  w i t h i n  2
i n c h e s  o f  a n y  c o n c r e t e  or m a s o n r y  c h i m n e y  u n l e s s  the 
i n s u l a t i o n  is d e s i g n a t e d  as  n o n c o m b u s t i b l e  a n d  a p p r o v e d  
for s u c h  i n s t a l l a t i o n  by t h e  i n s u l a t i o n  m a n u f a c t u r e r .  
C h e c k  m a n u f a c t u r e r ' s  r e c o m m e n d a t i o n s .

c. C l e a r a n c e  a r o u n d  gas v e n t s  o r  m e t a l  c h i m n e y s  m u s t
c o m p l y  w i t h  p r o v i s i o n s  of the c u r r e n t  U n i f o r m  
M e c h a n i c a l  a n d  P l u m b i n g  Codes.

d. A p e r m a n e n t  s l e e v e  o f  fi n e  w i r e  m e s h  screen, s h e e t
m e t a l ,  o r  o t h e r  n o n c o m b u s t i u l e  m a t e r i a l  s h a l l  b e 
i n s t a l l e d  to m a i n t a i n  r e q u i r e d  c l e a r a n c e s .
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e. O b j e c t s  s u c h  as p i p i n g ,  w i r i n g ,  o r  e l e c t r i c  b o x e s  in 
i n s u l a t e d  c a v i t i e s  s h o u l d  h a v e  i n s u l a t i o n  i n s t a l l e d  
c o m p l e t e l y  a r o u n d  them.

f. I n s u l a t i o n  m a t e r i a l s  m u s t  not b e  i n s t a l l e d  in a m a n n e r
t h a t  w o u l d  o b s t r u c t  o p e n i n g s  r e q u i r e d  for a t t i c  
v e n t i l a t i o n .  If a i r f l o w  t h r o u g h  a t t i c  v e n t s  is 
b l o c k e d ,  w a t e r  v a p o r  m a y  c o n d e n s e  o n  t h e  u n d e r s i d e  o f  
the roof, c a u s i n g  ice to f o r m  d u r i n g  c o l d  p e riods.
D u r i n g  w a r m i n g  p e r i o d s  the ice w i l l  m e l t  a n d  d r i p  in t o  
the a t t i c  i n s u l a t i o n  a n d  r e d u c e  its i n s u l a t i n g
e f f e c t i v e n e s s ,  p o s s i b l y  a l s o  c a u s i n g  s t r u c t u r a l  as w e l l  
as c o s m e t i c  damage.

g. W h e r e  b a f f l e s  are m a d e  n e c e s s a r y  to m a i n t a i n  r e q u i r e d
e a v e  v e n t i l a t i o n ,  they s h a l l  be  o f  a fixed, rigid,
a n d  n o n c o l l a p s i b l e  m a t e r i a l  su c h  as w o od, m e t a l ,
p o l y s t y r e n e ,  or c o r r u g a t e d  c a r d b o a r d .  E a v e  b a f f l e s  
s h a l l  p r o v i d e  a m i n i m u m  c l e a r  s p a c e  of li in c h e s  a b o v e  
the b a f f l e  for the full w i d t h  b e t w e e n  r o o f  rafters.

h. L o o s e  fill i n s u l a t i o n  m a y  b e  u s e d  in a t t i c  s p a c e s  w h e r e  
t h e r e  is at l e ast 30 i n c h e s  o f  c l e a r  h e a d r o o m  a t  t h e  
r o o f  ridge. C l e a r  h e a d r o o m  is d e f i n e d  as the d i s t a n c e  
f r o m  the top of the b o t t o m  c h o r d  o f  the r o o f  t r u s s  o r  
c e i l i n g  j o i s t s  to the u n d e r s i d e  of the ro o f  s h e athing. 
L o o s e  i n s u l a t i o n  m a y  n o t  b e  u s e d  w h e r e  c e i l i n g s  s l o p e  
m o r e  t h a n  2} in 12 inches. T h i s  r e q u i r e m e n t  e n s u r e s  
t h a t  w o r k e r s  ha v e  a d e q u a t e  r o o m  to m o v e  a r o u n d  i n  the 
a t t i c  s p a c e  t o  i n s t a l l  i n s u l a t i o n  p r o p e r l y  a n d  t h a t  the 
i n s u l a t i o n  w i l l  n o t  s l u m p  out o f  p l a c e  o v e r  time.

i. T h e  m i n i m u m  i n s t a l l e d  w e i g h t  p e r  s q u a r e  foot of 
lo ose fill i n s u l a t i o n  m u s t  c o n f o r m  to the 
i n s u l a t i o n  m a n u f a c t u r e r ' s  i n s t a l l e d  d e s i g n  d e n s i t y  
per s q u a r e  foot at the m a n u f a c t u r e r ' s  l a b e l e d  
R - value.

j. S p e c i a l  c a r e  m u s t  be t a k e n  to p r e v e n t  w i n d  or b l o w i n g  
s n o w  f r o m  e n t e r i n g  a t t i c  v e n t s  and d i s t u r b i n g  the 
o r i g i n a l  d i s t r i b u t i o n  of any i n sulation.

k. So m e  r o o f / c e i l i n g  i n s u l a t i o n  s t r a t e g i e s  w i l l  c r e a t e
" w a r m  roof" s i t u a t i o n s .  In m u c h  of Alaska, w a r m  r oofs 
w i l l  u s u a l l y  r e s u l t  in m o i s t u r e - r e l a t e d  problems.  
D e s i g n e r s  a n d  b u i l d e r s  s h o u l d  l e arn the d i f f e r e n c e  
b e t w e e n  w a r m  a n d  c o l d  r o o f s  and t h e  a p p r o p r i a t e  
a p p l i c a t i o n  o f  each.

2.2 V a p o r  R e t a r d e r s

V a p o r  r e t a r d e r s  p e r f o r m  t w o  functions: 1) t h e y  r e t a r d  the
d i f f u s i o n  of w a t e r  v a p o r  ir.to b u i l d i n g  e n v e l o p e  af.semblies,
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and 2) a w e l l - i n s t a l l e d  v a p o r  r e t a r d e r  p r e v e n t s  a i r f l o w  into  
and out of b u i l d i n g  e n v e l o p e  a s s e m b l i e s .

A i r f l o w  t h r o u g h  b r e a k s  in the v a p o r  r e t a r d e r  is e s p e c i a l l y
s e r i o u s  b e c a u s e  they w i l l  r e d u c e  t h e  e f f e c t i v e n e s s  of
i n s u l a t i o n  (thereby i n c r e a s i n g  h e a t  loss) and is a l s o  a 
m a j o r  c a u s e  of v/ater v a p o r  m o v i n g  into e n v e l o p e  a s s e m b l i e s .  
W a t e r  v a p o r  w i t h i n  an e n v e l o p e  a s s e m b l y  can lead to 
s t r u c t u r a l  a n d  c o s m e t i c  d a m a g e  over time.

A b o u t  3 to 5 g a l l o n s  o f  w a t e r  are d i s p e r s e d  into the air o f
a h o m e  e a c h  day as w a t e r  vapor. W i t h  th i s  m u c h  w a t e r  v a p o r  
p o t e n t i a l l y  l e a k i n g  i n t o  e n v e l o p e  a s s e m b l i e s ,  it is ea s y  to 
see t h a t  v a p o r  r e t a r d e r s  m u s t  be i n s t a l l e d  v e r y  c a r e f u l l y
a n d  w i t h o u t  a n y  breaks.

The f o l l o w i n g  r e q u i r e m e n t s  g o v e r n  v a p o r  ret a r d e r s :

a. A c o n t i n u o u s  v a p o r  r e t a r d e r  m u s t  b e  i n s t a l l e d  in a l l  
b u i l d i n g  e n v e l o p e  a s s e m b l i e s  (ceilings, walls, a n d  
f l o o r s ) .

b. I n s t a l l a t i o n  m u s t  be b e t w e e n  the r o o m  i n t e r i o r  s u r f a c e  
and the t h e o r e t i c a l  w i n t e r  d e s i g n  c o n d i t i o n  dew p o i n t  
w i t h i n  e a c h  assem b l y .  In mo s t  a s s e m b l i e s ,  i n s t a l l a t i o n  
of a p o l y e t h y l e n e  (plastic) t y p e  v a p o r  r e t a r d e r  w o u l d  
be o v e r  the stud, joist, or truss, w h i c h  is t h e n  
c o v e r e d  over w i t h  an  i n t e r i o r  f i n i s h  material. In 
a s s e m b l i e s  like a d o u b l e  wall, a rule of t h u m b  for  
R e g i o n s  1 a n d  2 w o u l d  be to l o c a t e  the v a p o r  r e t a r d e r
so t h a t  no less t h a n  2/3 of the i n s u l a t i o n  R - v a l u e  is
on the c o l d  side and no m o r e  t h a n  1/3 is o n  the w a r m  
side o f  the v a p o r  r e t a rder. F o r  t h e  o t h e r  t h r e e  
r e g i o n s  t h ese r a t i o s  s h o u l d  b e  3/4 and 1/4, 
r e s p e c t i v e l y .

c. All p u n c t u r e s ,  tears, or joints, r e g a r d l e s s  of size or  
l o c a t i o n  (except for s t a p l e s  on s t u d s ) , m u s t  b e  
p r o p e r l y  sealed. E x a m p l e s  of  w h e r e  this c o u l d  o c c u r  is 
at p i p e  p e n e t r a t i o n s ,  e l e c t r i c a l  o u t l e t  boxes, a n d  
c o rners. S e a l i n g  can be d o n e  w i t h  a c o u s t i c a l  sealant, 
caulk, s p e c i a l  tapes, p o l y e t h y l e n e  m a t e r i a l ,  * o r  
g a s k e t s .  C a u t i o n  m u s t  b e  t a k e n  to s e l e c t  p r o p e r  
s e a l i n g  m a t e r i a l s  for t h e  i n t e n d e d  a p p l i c a t i o n .  F o r  
example, r e g u l a r  latex, o i l - b a s e d ,  or s i l i c o n e  c a u l k s  
m a y  lose t heir seals o v e r  time. In m a n y  s i t u a t i o n s ,  
a c o u s t i c a l  s e a l a n t  has p r o v e d  to b e  m o r e  e f f e c t i v e .  
P o l y e t h y l e n e  tape has a l s o  p r o v e d  t o  be m o r e  e f f e c t i v e  
t h a n  d u c t  tape.

d. V a p o r  r e t a r d e r s  m u s t  h a v e  a p e r m  r a t i n g  o f  0.5 or less. 
M a t e r i a l s  s p e c i f i c a l l y  d e s i g n e d  for v a p o r  r e t a r d a n t  
p u r p o s e s  u s u a l l y  c o m e  w i t h  a peri., r a t i n g  s u p p l i e d  by 
the m a n u f a c t u r e r .  P e r m  r a t i n g s  tor o t h e r  m a t e r i a l s  a r e
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l i s t e d  in v a r i o u s  r e f e r e n c e  s o u r c e s  s u c h  as the A S H R A E  
H a n d b o o k  o f  F u n d a m e n t a l s . P e r m  r a t i n g s  for s o m e  
m a t e r i a l s  are also l i s t e d  in A p p e n d i x  D.

V a p o r  r e t a r d e r  m a t e r i a l s  s u c h  as p o l y e t h y l e n e  mu s t  h a v e  
all jo i n t s  o v e r l a p p e d  a m i n i m u m  o f  6 i n c h e s  o r  o n e  
s t r u c t u r a l  m e m b e r  (stud, joist, or truss) space, 
w h i c h e v e r  is g r e a t e r . P o l y e t h y l e n e  m a t e r i a l  shall n o t  
be d r a w n  t i g h t l y  a c r o s s  s t r u c t u r a l  m e m b e r s  b e f o r e  
f a s t e n i n g  to such m e m b e r s .  F l e x i b i l i t y  for e x p a n s i o n ,  
c o n t r a c t i o n  and m o v e m e n t  o f  s t r u c t u r a l  m e m b e r s  a n d  t h e  
p o l y e t h y l e n e  a t t a c h e d  to t h e m  m u s t  b e  provi d e d .  A l l  
jo i n t s  in the v a p o r  r e t a r d e r  m u s t  b e  b a c k e d  wi t h  s o l i d  
bl o c k i n g ,

The v a p o r  r e t a r d e r  m a t e r i a l  n e e d  n o t  b e  an  i n t e g r a l  
p a r t  of t h e  i n s u l a t i o n  m a t e r i a l .

D i f f e r e n t  v a p o r  r e t a r d e r  m a t e r i a l s  m a y  be u s e d  
t h r o u g h o u t  t h e  s t r u c t u r e  p r o v i d e d  t h e y  m e e t  the a b o v e  
li s t e d  r e q u i r e m e n t s .  F o r  e x a m p l e ,  the c e i l i n g  and w a l l  
v a p o r  r e t a r d e r  m a y  b e  p o l y e t h y l e n e  w h i l e  the f l o o r  
v a p o r  r e t a r d e r  m a y  b e  e x t e r i o r  g r a d e  plywood. A l l  
joi n t s  b e t w e e n  m a t e r i a l  c h a n g e s ,  h o wever, m u s t  b e  
sealed, gasketed, o r  o v e r l a p p e d  to p r o v i d e  for 
c o n t i n u o u s  coverage.

e. V a p o r  r e t a r d e r s  are n o t  r e q u i r e d  for c r a w l  s p ace w a l l s .  
B a s e m e n t  w a l l s  i n s u l a t e d  o n  the i n t e r i o r ,  however, m u s t  
c o m p l y  w i t h  all v a p o r  r e t a r d e r  r e q u i r e m e n t s .

2.3 A i r  I n f i l t r a t i o n  C o n t r o l

C r a c k s ,  joints, and open: ’gs in  a b u i l d i n g ' s  e x t e r i o r  a n d  
i n t e r i o r  can be t h e  c a use o f  as m u c h  as 40 to 50 p e r c e n t  o f  
a b u i l d i n g ' s  t o tal h e a t  loss. T h e  S t a n d a r d  c o n t a i n s  a 
n u m b e r  of m e a s u r e s  t o  m i n i m i z e  u n c o n t r o l l e d  air  
i n f i l t r a t i o n .  C o n t r o l l i n g  r a n d o m  air i n f i l t r a t i o n ,  t h e n  
p r o v i d i n g  c o n t r o l l e d  v e n t i l a t i o n ,  is the b e s t  w a y  to r e d u c e  
h e a t i n g  c o s t s  w h i l e  p r o v i d i n g  n e e d e d  f r e s h  air.

T h r e e  a l t e r n a t i v e  m e t h o d s  o f  p r o v i d i n g  for a i r  i n f i l t r a t i o n  
c o n t r o l  m a y  b e  used. T h e s e  are:

a. S e a l i n g  Measu r e s .  T o  m i n i m i z e  u n c o n t r o l l e d  a i r  
i n f i l t r a t i o n  all c r a cks, joints, a n d  o p e n i n g s  w h e r e  it 
is p o s s i b l e  for a i r  to leak t h r o u g h  the t h e r m a l  s h e l l  
m u s t  be caulked, g a s k e t e d ,  taped, w e a t h e r - s t r i p p e d ,  or  
o t h e r w i s e  sealed. S u c h  l o c a t i o n s  inc l u d e ,  b u t  are not 
l i m i t e d  to:

o A r o u n d  w i n d o w  a n d  d o o r  frames (between the u n i t  
and r ough f r a m i n g ) , b e t w e e n  w a l l  sole (bottom) 
p l a t e s  and floors, b e t w e e n  m u d s i l l s  and f o u n d a t i o n  
w a l I s ;
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o A r o u n d  p e n e t r a t i o n s  for p l u m b i n g ,  e l e c t r i c i t y ,
t e l e p h o n e  and g a s  lines;

o A r o u n d  p e n e t r a t i o n s  i n  t h e  c e i l i n g  s u c h  as
ch i m n e y s ,  flues, ve n t s ,  or a t t i c  a c c e s s  doors;

o A t  b r e a k s ,  p u n c t u r e s  or t e a r s  in the v a p o r
r e t a r d e r  (as s t a t e d  in p a r a g r a p h  2 .2 , v a p o r  
r e t a r d e r s ) ;

o A t  ho-i.es in  s t u d s  and t o p  and b o t t o m  p l a t e s  of
i n t e r i o r  o r  e x t e r i o r  p a r t i t i o n s  w h e r e  p i p i n g  or 
e l e c t r i c  w i r i n g  p a s s e s  t h r o u g h  at the e x t e r i o r  
e n v e l o p e  plane;

o A t  a l l  o t h e r  su c h  o p e n i n g s  in the b u i l d i n g
e n v e l o p e .

E l e c t r i c a l  o u t l e t  b o x e s  t h a t  i n t e r r u p t  the c o n t i n u i t y  
o f  the v a p o r  r e t a r d e r  m u s t  b e  s e a l e d  b y  e i t h e r  c a u l k i n g
o r  p o l y  t a p i n g  a r o u n d  the b o x  to b r i d g e  the c r a c k  s p ace
b e t w e e n  t h e  v a p o r  r e t a r d e r  a n d  t h e  box, b y  u s i n g  p o l y  
p a n s  to set t h e  e l e c t r i c  b o x  into, or by a p p l y i n g  
e l e c t r i c a l  o u t l e t  g a s k e t s  u n d e r  the s w i t c h  or o u t l e t  
c o v e r  plates.

C a u l k i n g ,  g a s k e t s ,  a n d  s e a l i n g  m a t e r i a l s  a n d  the m a n n e r  
in w h i c h  t h e y  a r e  a p p l i e d  m u s t  c o n f o r m  to r e q u i r e m e n t s
g i v e n  in t h e  c u r r e n t  U n i f o r m  B u i l d i n g ,  M e c h a n i c a l ,  and
P l u m b i n g  Co d e s ,  t h e  N a t i o n a l  E l e c t r i c a l  Code, and  
m a n u f a c t u r e r s '  r e c o m m e n d a t i o n s .  S t u f f i n g  f i b e r g l a s s  
i n s u l a t i o n  in t o  c r a c k s  is n o t  an a d e q u a t e  s e a l i n g  
m e t h o d .  S t u f f i n g  f i b e r g l a s s  i n t o  c r a c k s  is a c c e p t a b l e  
o n l y  if  t h e  c r a c k  h a s  a l s o  b e e n  s e a l e d  w i t h  a m a t e r i a l  
s u c h  as c a u l k i n g ,  g a s k e t s ,  or  u r e t h a n e  foam.

E x h a u s t  s y s t e m s  m u s t  b e  p r o v i d e d  w i t h  p o s i t i v e  c l o s u r e  
b a c k d r a f t  o r  a u t o m a t i c  d a m p e r s .

F i r e p l a c e s  s h a l l  b e  p r o v i d e d  w i t h  a r e a d i l y  a c c e s s i b l e ,  
t i g h t - c l o s i n g  damper.

E x c e p t i o n :  G a s  b u r n i n g  f i r e p l a c e s  s h a l l  h a v e  a m i n i m u m
p o s i t i o n  s t o p  o n  t h e  d a m p e r  as s p e c i f i e d  by 
the f i r e p l a c e  m a n u f a c t u r e r  and the U n i f o r m  
M e c h a n i c a l  Code.

Doors, w i n d o w s ,  a n d  s k y l i g h t s  m u s t  be f ully w e a t h e r  
s t r i p p e d .  W e a t h e r - s t r i p p i n g  m a t e r i a l  m u s t  b e  a p p r o p r i a t e  to 
its m a n n e r  of use, l o n g  l a s t i n g  e v e n  u n d e r  c o n d i t i o n s  of 
h a r d  w e a r  or f r e q u e n t  u s e  and be m a d e  of a p p r o p r i a t e  
w e a t h e r - r e s i s t a n t  m a t e r i a l s .
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W i n d o w s  a n d  d o o r s  m u s t  c o m p l y  w i t h  the air i n f i l t r a t i o n  
r a t e s  s h o w n  below. A S T M  E 2 8 3 - 8 4  " S t a n d a r d  T e s t  M e t h o d  for 
R a t e  o f  A i r  L e a k a g e  T h r o u g h  E x t e r i o r  W i n d o w s  and Doors" 
s h a l l  be u s e d  to e s t a b l i s h  w i n d o w  a n d  d o o r  i n f i l t r a t i o n  

r a t e s .

M a x i m u m  a l l o w a b l e  air i n f i l t r a t i o n  r a t e s  are:

o W i n d o w s :  0.2 c u b i c  f e e t  p e r  m i n u t e  per linear foot
o f  o p e r a b l e  sa s h  crack;

o S w i n g i n g  Doors: 0.1 c u b i c  feet per m i n u t e  p e r  linear
f o o t  o f  o p e r a b l e  sa s h  crack;

o S l i d i n g  Doors: 0. 2 2  c u b i c  feet per m i n u t e  p e r  li n e a r
fo o t  o f  p e r i m e t e r .

C o m p l i a n c e  can be  a c c o m p l i s h e d  t h r o u g h  s p e c i f i c a t i o n  of air 
l e a k a g e  r a t i n g s  in m a n u f a c t u r e r ' s  p r o d u c t  l i t e r a t u r e .

E x c e p t i o n :  S i t e - b u i l t  w i n d o w  and s k y l i g h t  u n its w i t h
fi xed l i g h t s  are e x e m p t  from i n f i l t r a t i o n  
r e q u i r e m e n t s  b u t  m u s t  b e  m a d e  t i g h t  fitting. 
F i x e d  li g h t s  m u s t  b e  r e t a i n e d  b y  s tops w i t h  
sealant, g a s k e t s ,  or c a u l k i n g  all around.

b. Blovrer D o o r  T e sting. A i r  i n f i l t r a t i o n  c o n t r o l  may be
e s t a o l i s h e d  in any m a n n e r  p r o v i d e d  t o t a l  air c h a n g e s  
p e r  h o u r  (ACH) per d w e l l i n g  u n i t  d o e s  n o t  e x c e e d  the 
v a l u e s  g i v e n  in T a b l e  2.1 w h e n  t e s t e d  in a c c o r d a n c e  
w i t h  the A m e r i c a n  A S T M  E 7 7 9 - 8 6  " S t a n d a r d  Te s t  M e t h o d  
f or D e t e r m i n i n g  A i r  L e a k a g e  R a t e  b y  F a n  
P r e s s u r i z a t i o n "  or the C a n a d i a n  C A N / C G S B - 1 4 9 . 1 0-M 
" S t a n d a r d  for D e t e r m i n a t i o n  of  A i r t i g h t n e s s  of 
B u i l d i n g s  by  tie Fan D e p r e s s u r i z a t i o n  M e t h o d . "

T A B L E  2.1 A i r t i g h t n e s s  R e q u i r e m e n t s

B u i l d i n g  Ty p e ____________________________ A C H  @ 5 0 PA

D e t a c h e d  s i n g l e - f a m i l y  4
and d u p l e x  d w e l l i n g s

O t h e r  r e s i d e n t i a l  3
b u i l d i n g s

c. T r a c e r  Gas Testing. A i r  i n f i l t r a t i o n  c o n t r o l  m a y  be
e s t a b l i s h e d  in any m a n n e r  p r o v i d e d  s e a s o n a l  a v e r a g e  
n a t u r a l  A C H  per d w e l l i n g  u n i t  d o e s  not e x c e e d  0.4 w h e n  
t e s t e d  in a c c o r d a n c e  w i t h  A S T M  E741 " P r a c t i c e  for 
M e a s u r i n g  Air L e a k a g e  Rate by the T r a c e r  D i l u t i o n  
M e t h o d . "
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2.4. V e n t i l a t i o n  R e q u i r e m e n t s

V a p o r  r e t a r d e r  and a i r  i n f i l t r a t i o n  c o n t r o l  m e a s u r e s  g i v e n  
in the S t a n d a r d  w i l l  s u b s t a n t i a l l y  r e d u c e  n a t u r a l  air 
v e n t i l a t i o n .  P r o p e r  d e s i g n  for a d e q u a t e  i n d o o r  air  
v e n t i l a t i o n  th e n  b e c o m e s  v e r y  i m p o r t a n t .  I m p r o p e r  d e s i g n  

' c a n  l e a d  to h e a l t h  a n d  m o i s t u r e  c o n d e n s a t i o n  p r o b l e m s .
T h o u g h  p r o p e r  d e s i g n  c a n n o t  g u a r a n t e e  the h o m e  w i l l  b e  free 
of a i r - q u a l i t y  p r o b l e m s ,  it is the f i r s t  s t e p  t o w a r d  t h e i r  

' e l i m i n a t i o n .  P r o p e r  b u i l d i n g  c o n s t r u c t i o n  and h o m e o w n e r
u s e / m a i n t e n a n c e  o f  the h o m e  are the o t h e r  t w o  m o s t  i m p o r t a n t  
c r i t e r i a  for a h e a l t h y ,  c o n d e n s a t i o n - f r e e  home. T h e  
i m p o r t a n c e  o f  p r o p e r  v e n t i l a t i o n  ha long b e e n  r e c o g n i z e d  by  
A l a s k a ' s  n a t i v e  peo p l e s .  In the A r c t i c  S l o p e  r e g i o n ,  for 
e x a m p l e ,  v e n t i l a t i o n  i n  t r a d i t i o n a l  h o u s i n g  w a s  p r o v i d e d  for 
by t h e  u s e  o f  the kinguk.

T h e  f o l l o w i n g  m e a s u r e s  go\ r n  v e n t i l a t i o n  d e s i g n  
e q u i r e m e n t s .

a. M e c h a n i c a l  s y s t e m s  t h a t  e x h a u s t  i n t e r i o r  air m u s t  
p r o v i d e  a d u c t  to c o n t a i n  and t r a n s p o r t  the e x h a u s t  air 
d i r e c t l y  to the o u t d o o r s  r a t h e r  t h a n  i n t o  a n o t h e r  r o o m  
or space. B a c k d r a f t  o r  a u t o m a t i c  d a m p e r s  m u s t  b e  u s e d  
to p r o v i d e  p o s i t i v e  c l o s u r e  of  the du c t  d u r i n g  p e r i o d s  
of s t a n d b y  to m i n i m i z e  h e a t  loss.

b. D w e l l i n g s  m u s t  b e  d e s i g n e d  to p r o v i d e  v e n t i l a t i o n  air 
c a p a b i l i t y  at r a t e s  s p e c i f i e d  for r e s i d e n t i a l  
s t r u c t u r e s  in t h e  c u r r e n t  A S H R A E  6 2 - 1981 S t a n d a r d  
" V e n t i l a t i o n  for A c c e p t a b l e  I n d o o r  A i r  Q u a l i t y . "  
R e v i s i o n s  to A S H R A E  S t a n d a r d  6 2 - 1 9 8 1  s h all i m m e d i a t e l y  
b e c o m e  a p a r t  of this Stand a r d .

The f o l l o w i n g  m i n i m u m  v e n t i l a t i o n  ra t e s ,  as e x c e r p t e d  
f r o m  A S H R A E  S t a n d a r d  62-19 81, can b e  u s e d  as a guide. 
T h e s e  v e n t i l a t i o n  r a t e s  c a n  be  a c c o m p l i s h e d  e a s i e s t  b y  
i n s t a l l i n g  a n d  u s i n g  e x h a u s t  fans.

o B a t h r o o m s  a n d  t o i l e t  r o o m s  50 C F M
o K i t c h e n s  100 C F M
o A l l  o t h e r  l i n i n g  s p a c e s  10 C F M

E x c e s s  c o n d e n s a t i o n  o n  w i n d o w s  is u s u a l l y  the f i r s t  
* s i g n  of a v e n t i l a t i o n  pro b l e m .  E v e r y  e f f o r t  s h o u l d  be

m a d e  b y  the o c c u p a n t  to m a i n t a i n  r e l a t i v e  h u m i d i t y  
le v e l s  at a p o i n t  w h e r e  l i t t l e  o r  n o  c o n d e n s a t i o n  
c o l l e c t s  on w i n d o w s .

c. F O R  R E G I O N S  1 A N D  2: The v e n t i l a t i o n  s y s t e m  m a y  be 
t h r o u g h  n a t u r a l  (passive) m e a n s ,  t h r o u g h  f o r c e d  
m e c h a n i c a l  m e a n s ,  or both. W h e n  n a t u r a l  i n f i l t r a t i o n  
r a t e s  a r e  i n s u f f i c i e n t  to m e e t  v e n t i l a t i o n  air 
r e q u i r e m e n t s ,  f o r c e d  m e c h a n i c a l  v e n t i l a t i o n  m u s t  be 
p r o v i d e d .
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d. F O R  R E G I O N S  3, 4 a n d  5: A  f o r c e d  m e c h a n i c a l  v e n t i l a­
ti o n  s y s t e m  c a p a b l e  o f  p r o v i d i n g  i n d o o r  air v e n t i l a t i o n  
r a t e s  as s t a t e d  in p a r a g r a p h  b a b o v e  m u s t  b e  i n s t a l l e d  
in e a c h  r e s i d e n t i a l  unit. T h i s  m a y  be a s i n g l e ,  
c e n t r a l i z e d  e x h a u s t - o n l y  s y s tem, a n  a i r - t o - a i r  h e a t  
e x c h a n g e r ,  o r  a c o m b i n a t i o n  of s y s t e m s  s u c h  as b a t h r o o m  
and k i t c h e n  e x h a u s t  fans a l o n g  w i t h  a c e n t r a l i z e d  
ex h a u s t  s y s t e m  for o t h e r  a r e a s  o f  t h e  house. The 
b u i l d e r  m u s t  p r o v i d e  w r i t t e n  o p e r a t i n g  i n s t r u c t i o n s  to 
the h o m e o w n e r  for e a c h  m e c h a n i c a l  v e n t i l a t i n g  system.

e. C o m b u s t i o n  a p p l i a n c e s  a n d  f i r e p l a c e s  m u s t  b e  p r o v i d e d  
w i t h  s u f f i c i e n t  c o m b u s t i o n  and v e n t i n g  a i r  r e q u i r e m e n t s  
as r e c o m m e n d e d  b y  the a p p l i a n c e  m a n u f a c t u r e r .  Ca r e  
sh o u l d  b e  t a k e n  to p r e v e n t  b a c k d r a f t i n g  o f  d a n g e r o u s  
c o m b u s t i o n  g a s e s  in t o  the h o u s e  - e s p e c i a l l y  w h e n  
e x h a u s t  fans are o p e r a t i n g .

2.5 T h e r m a l  B r e a k s  for W i n d o w s ,  Doors, a n d  S k y l i g h t s

M e t a l  sashes, frames, and t h r e s h o l d s  for w i n d o w s ,  d o o r s ,  and 
s k y l i g h t s  m u s t  h a v e  t h e r m a l  b r e a k s  b e t w e e n  i n s i d e  a n d  
o u t s i d e  surfaces.

2.6. C r a w l  S p a c e  V e n t s

C r a w l  s p ace v e n t s  m u s t  be e q u i p p e d  w i t h  a m e c h a n i s m  to a l l o w  
the v e n t s  to be c l o s e d  t i g h t l y  d u r i n g  the h e a t i n g  season.

2.7. P e r m e a b i l i t y  o f  O u t e r  E n v e l o p e  S u r f a c e s

W a t e r  v a p o r  p e n e t r a t i n g  t h r o u g h  the i n t e r i o r  v a p o r  r e t a r d e r  
m u s t  be ab l e  to p a s s  o n  t h r o u g h  the b u i l d i n g ' s  o u t e r  
e n v e l o p e  sur f a c e s  to the o u t d o o r s .  W a t e r  v a p o r  n o t  p a s s i n g  
t h r o u g h  to the o u t d o o r s  w i l l  c o n d e n s e  i n t o  l i q u i d  w a t e r  
(then ice) w h e n  t e m p e r a t u r e s  w i t h i n  the a s s e m b l y  are co l d 
enough. T e m p e r a t u r e s  as h i g h  as 42°F m a y  be e n o u g h  to b e g i n  
c o n d e n s a t i o n .  C o n t i n u e d  c o n d i t i o n s  like this m a y  d a m a g e  the 
i n s u l a t i o n  and the b u i l d i n g ' s  s t r ucture.

P e r m e a b i l i t y  of o u t e r  e n v e l o p e  s u r f a c e s  d e t e r m i n e  h o w  e a s i l y  
w a t e r  v a p o r  w i t h i n  the e n v e l o p e  p a s s e s  o n  t h r o u g h  to the 
o u t d o o r s .  O u t e r  e n v e l o p e  s u r f a c e s  s h o u l d  b e  a p p r o x i m a t e l y  
10 t i m e s  mo r e  p e r m e a b l e  t h a n  the i n s i d e  v a p o r  r e t a r d e r  or be 
c o n s t r u c t e d  to p a s s  w a t e r  t o  the o u t d o o r s .  F o r  e x a m p l e ,  do 
not use p l a s t i c  v a p o r  r e t a r d e r s  o n  the e x t e r i o r  face of 
e n v e l o p e  w a l l s  a n d  d o n ' t  ta p e  j o i n t s  o f  r i g i d  i n s u l a t i o n  
b o a r d s  i n s t a l l e d  o n  the e x t e r i o r  face of e n v e l o p e  walls.
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2.8 A t t a c h e d  G a r a g e s

G a r a g e s  are m a j o r  h e a t  losers. T h e y  u s u a l l y  le a k  m o r e  air 
t h a n  a n y  o t h e r  e n c l o s e d  s p a c e  of a r e s i d e n c e .  The g a r a g e  
t e m p e r a t u r e  o f t e n  a p p r o a c h e s  that of the o u t d o o r  a n d  the 
g a r a g e  d o o r  o p e n s  so w i d e  t h a t  the e n t i r e  v o l u m e  of air in 
the g a r a g e  is e x c h a n g e d  w i t h  the c o l d  o u t s i d e  air in a 
m a t t e r  o f  seconds. B e c a u s e  o f  this l e a k i n e s s  e v e n  
h e a t e d  g a r a g e s  are cold.

F o r  t h i s  r e a s o n  w a l l s ,  c e i l i n g s ,  a n d  f l o o r s  of c o n d i t i o n e d  
s p a c e s  a d j o i n i n g  g a r a g e s  s h o u l d  a l s o  be w e l l  i n s ulated. To 
a c c o m p l i s h  this, a t t a c h e d  and b u i l t - i n  g a r a g e s  s h all be 
c o n s i d e r e d  a n  u n c o n d i t i o n e d  space, r e g a r d l e s s  if p r o v i d e d  
w i t h  a s o u r c e  o f  hea t i n g ,  for t h e  p u r p o s e  of d e t e r m i n i n g  
i n s u l a t i o n  and v a p o r  r e t a r d e r  r e q u i r e m e n t s  for w a l l s ,  
c e i l i n g s ,  a n d  floors of a d j o i n i n g  c o n d i t i o n e d  spaces.

2.9 C o n s e r v a t i o n  of H o t  W a t e r

H o t  w a t e r  is u s u a l l y  the s e c o n d  m o s t  d e m a n d i n g  u s e  of e n e r g y  
in a home. In a h i g h l y  i n s u l a t e d  home, hot w a t e r  can be the 
m o s t  d e m a n d i n g  use o f  e n e rgy. C o n s e r v a t i o n  of  h o t  w a t e r ,  
t h e r e f o r e ,  can l o w e r  a h o m e ' s  e n e r g y  c o s t s  s i g n i f i c a n t l y .  
The f o l l o w i n g  m a n d a t o r y  m e a s u r e s  w i l l  e f f e c t  g o o d  h o t  w a t e r  
c o n s e r v a t i o n :

a. S n o w e r h e a d s  m u s t  be e q u i p p e d  w i t h  flow c o n t r o l  d e v i c e s  
t h a t  l i m i t  w a t e r  fl o w  to a m a x i m u m  of 2.5 g a l l o n s  p e r  
m i n u t e  at m a i n  line d i s t r i b u t i o n  p r e s s u r e s  r a t e d  fr o m 
20 to 80 p o u n d  per s q u a r e  inch. F l o w  c o n t r o l  d e v i c e s  
a re n o t  r e q u i r e d  w h e r e  w a t e r  t u r b i d i t y  o r  the 
d i s t r i b u t i o n  p r e s s u r e  at the s h o w e r h e a d  m a y  r e n d e r  
t h e m  u n u s a b l e .

b. T o i l e t s  m u s t  b e  p l u m b e d  to u s e  the l e a s t  a m o u n t  of 
h e a t e d  w a t e r  n e c e s s a r y  to  p r e v e n t  c o n d e n s a t i o n  o n  t h e  
t a n k  a n d  bowl. A l t e r n a t i v e l y ,  t o i l e t  t a n k  i n s u l a t i n g  
l i n e r s  m a y  be u s e d  to p r e v e n t  c o n d e n s a t i o n .

c. E l e c t r i c  a n d  gas s t o r a g e  h o t - w a t e r  h e a t e r s  w i t h  
c a p a c i t i e s  o f  1 20 g a l l o n s  or less m u s t  h a v e  t h e  t a n k  
t o p  and side s u r f a c e s  i n s u l a t e d  to at l e a s t  R - 1 6  or 
m u s t  h a v e  a s t a n d b y  loss rate not e x c e e d i n g  3.0 w a t t s  
p e r  s q u a r e  f o o t  o f  e x t e r n a l  t a n k  s u r f a c e  area. 
I n s u l a t i o n  m a y  be  i n s i d e  the o u t e r  t a n k  j a c k e t  or 
w r a p p e d  o u t s i d e  the o u t e r  t a n k  jacket. In n o  ca s e 
c a n  the c o m b i n e d  i n t e r n a l  a n d  e x t e r n a l  i n s u l a t i o n  be 
less t h a n  R-16. I n t e r n a l  t a n k  i n s u l a t i o n  m u s t  be 
l a b e l e d  o n  the t a n k  e x t e r i o r  b y  the m a n u f a c t u r e r .  
E x t e r n a l  w r a p  i n s u l a t i o n  m u s t  not c o v e r  t h e  c o n t r o l  
p a n e l  n o r  i n t e r f e r e  w i t h  r e l i e f  or d r a i n  v a l v e s ,  d r a i n  
pipes, o r  i n c o m i n g  a n d  o u t g o i n g  p l u m b i n g  lines.
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T h e  f o l l o w i n g  r e q u i r e m e n t s  g o v e r n  h e a t i n g  systems:

G e n e r a l  R e q u i r e m e n t s

A l l  h e a t i n g  a p p l i a n c e s  m u s t  be i n s t a l l e d  and a d j u s t e d  per
m a n u f a c t u r e r s '  r e c o m m e n d a t i o n s .  A d e q u a t e  c o m b u s t i o n  air
m u s t  be p r o v i d e d  to the a p p l i a n c e  for p r o p e r  o p e r a t i o n .
F a i l u r e  to do so w i l l  c r e a t e  u n s a f e  c o n d i t i o n s .

C h i m n e y / F l u e  R e q u i r e m e n t s

a. C h i m n e y s  m u s t  b e  i n s t a l l e d  p e r  m a n u f a c t u r e r s '  
r e c o m m e n d a t i o n s  for p r o p e r  o p e r a t i o n ,  m a i n t e n a n c e ,  and 
s a f e t y  t o  e l i m i n a t e  c o n d e n s a t i o n  or b a c k d r a f t i n g  
p r o b l e m s .

b. C o n d e n s i n g  h e a t i n g  a p p l i a n c e s  s h o u l d  u s e  o n l y  a p p r o v e d  
p l a s t i c  f lues p e r  m a n u f a c t u r e r ' s  r e c o m m e n d a  :ions.

S t e a d y - s t a t e  E f f i c i e n c y  R e q u i r e m e n t s

a. N o n c o n d e n s i n g  oil h e a t i n g  a p p l i a n c e s  m u s t  he a d j u s t e d  
for m a x i m u m  s t e a d y - s t a t e  e f f i c i e n c y  w i t h i n  the r a n g e  of 
80 to 84 p e r c e n t  ( i n c l u s i v e ) .

b. N o n c o n d e n s i n g  gas h e a t i n g  a p p l i a n c e s  m u s t  be a d j u s t e d  
for m a x i m u m  s t e a d y - s t a t e  e f f i c i e n c y  w i t h i n  the r a n g e  of 
79 to 82 p e r c e n t  ( i n c l u s i v e ) .

E x c e p t i o n :  N o n c o n d e n s i n g  gas h e a t i n g  a p p l i a n c e s  m a y
b e  a d j u s t e d  to o p e r a t e  at e f f i c i e n c i e s  e x c e e d i n g  82 
p e r c e n t  if s u b s t a n t i a l  d o c u m e n t a t i o n  is p r o v i d e d  to 
a p p r o v i n g  o f f i c i a l s  to p r o v e  t h a t  s u c h  a p p l i a n c e s  w i l l  
n o t  c r e a t e  c o n d e n s a t i o n  p r o b l e m s .

F l u e  T e s t  R e q u i r e m e n t s

a. F l u e  t e s t s  for c o n d e n s i n g  h e a t i n g  a p p l i a n c e s  are not
r e q u i r e d .  C o n d e n s i n g  a p p l i a n c e s  m u s t  be s o  i d e n t i f i e d  
o n  m a n u f a c t u r e r ' s  l i t e r a t u r e .

b. F l u e  t e s t s  for n o n c o n d e n s i n g  h e a t i n g  a p p l i a n c e s  are
r e q u i r e d .  H e a c i n g  a p p l i a n c e s  not i d e n t i f i e d  in 
m a n u f a c t u r e r ' s  l i t e r a t u r e  as c o n d e n s i n g  w i l l  be 
c o n s i d e r e d  n o n c o n d e n s i n g .

E x c e p t i o n :  F l u e  t e s t s  a r e  not r e q u i r e d  for
n o n c o n d e n s i n g  a p p l i a n c e s  n o m i n a l l y  r a t e d  at 40 , 0 0 0  Btu 
a n d  less.

c. F l u e  t e s t s  for n o n c o n d e n s i n g  a p p l i a n c e s  are r e q u i r e d
b e f o r e  i n i t i a l  o c c u p a n c y  a n d  m u s t  h a v e  t e s t  r e s u l t s  
d o c u m e n t e d  and p o s t e d  o n  o r  c l o s e  to the h e a t i n g  
a p p l i a n c e .  T h e  f o r m a t  a n d  i n f o r m a t i o n  to be i n c l u d e d  
on  the p o s t e d  d o c u m e n t  m u s t  b e  as follows:
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Flue Test For Noncondensing Heating Appliances

OIL GAS

Required Actual Required Actual

0.06 or less   Draft (in inches of water at the 0.01 to 0.03 _______

breach)

0 or 1   Smoke Number (per ASTM D2165-65) N/A N/A

6% to 13%   Cr’-hon Dioxide (percent), or, 6% to 10% _______

13% to 3.5% _______  0 i (percent) 10.5% to 3%______________
375°F to 550°T; _______  Actual Stack Temperature (°F) 375°F to 525°F _______

80% to 84%   Steady State Efficiency (percent) 79% to 82% _______

N'/A N/A Carbon Monoxide (ppm below 100) Yes _______

Name of person perfoi ling test_____

Name of testing company_____________

Address of testing company_________

Date of test (month, day and year)

Recommendations or other comments
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2.8 A t t a c h e d  G a r a g e s

G a r a g e s  are m a j o r  h e a t  losers. T h e y  u s u a l l y  l e a k  m o r e  air  
t h a n  a n y  o t h e r  e n c l o s e d  s p a c e  of a r e s i d e n c e .  T h e  g a r a g e  
t e m p e r a t u r e  o f t e n  a p p r o a c h e s  t h a t  of the o u t d o o r  a n d  the 
g a r a g e  d o o r  o p e n s  so w i d e  t h a t  the e n t i r e  v o l u m e  of air in 
the g a r a g e  is e x c h a n g e d  w i t h  the c o l d  o u t s i d e  air in a 
m a t t e r  of  seconds. B e c a u s e  o f  this l e a k i n e s s  e v e n  
h e a t e d  g a r a g e s  a r e  cold.

F or th i s  r e a s o n  w a l l s ,  c e i l i n g s ,  a n d  f l o o r s  o f  c o n d i t i o n e d  
s p a c e s  a d j o i n i n g  g a r a g e s  s h o u l d  a l s o  be w e l l  i n s u l a t e d .  To 
a c c o m p l i s h  this, a t t a c h e d  a n d  b u i l t - i n  g a r a g e s  s h a l l  be 
c o n s i d e r e d  a n  u n c o n d i t i o n e d  space, r e g a r d l e s s  if p r o v i d e d  
w i t h  a s o u r c e  o f  h e a t i n g ,  for the p u r p o s e  of  d e t e r m i n i n g  
i n s u l a t i o n  and v a p o r  r e t a r d e r  r e q u i r e m e n t s  for wa l l s ,  
c e i l i n g s ,  a n d  fl o o r s  of  a d j o i n i n g  c o n d i t i o n e d  spaces.

2.9 C o n s e r v a t i o n  o f  H o t  W a t e r

H ot w a t e r  is u s u a l l y  the s e c o n d  m o s t  d e m a n d i n g  u s e  o f  e n e r g y  
in a home. In a h i g h l y  i n s u l a t e d  home, hot rfater c a n  be t h e  
m o s t  d e m a n d i n g  u s e  o f  e n e r g y .  C o n s e r v a t i o n  o f  h o t  water, 
t h e r e f o r e ,  can l o w e r  a h o m e ' s  e n e r g y  c o s t s  s i g n i f i c a n t l y .  
T h e  f o l l o w i n g  m a n d a t o r y  m e a s u r e s  w i l l  e f f e c t  g o o d  h o t  w a t e r  
c o n s e r v a t i o n :

a. S h o w e r h e a d s  m u s t  be e q u i p p e d  w i t h  f l o w  c o n t r o l  d e v i c e s  
t h a t  l i m i t  w a t e r  flow to a m a x i m u m  of 2.5 g a l l o n s  p e r  
m i n u t e  at m a i n  line d i s t r i b u t i o n  p r e s s u r e s  r a t e d  fr o m 
20 to 80 p o u n d  p e r  s q u a r e  inch. F l o w  c o n t r o l  d e v i c e s  
a r e  n o t  r e q u i r e d  w h e r e  w a t e r  t u r b i d i t y  o r  the 
d i s t r i b u t i o n  p r e s s u r e  at the s h o w e r h e a d  m a y  r e n d e r  
t h e m  u n u s a b l e .

b. T o i l e t s  m u s t  b e  p l u m b e d  to u s e  the l e a s t  a m o u n t  of 
h e a t e d  w a t e r  n e c e s s a r y  t o  p r e v e n t  c o n d e n s a t i o n  o n  the 
t a n k  a n d  bowl. A l t e r n a t i v e l y ,  t o i l e t  t a n k  i n s u l a t i n g  
l i n e r s  m a y  be u s e d  to p r e v e n t  c o n d e n s a t i o n .

c. E l e c t r i c  a n d  g a s  s t o r a g e  h o t - w a t e r  h e a t e r s  w i t h  
c a p a c i t i e s  o f  1 2 0 g a l l o n s  or less m u s t  h a v e  t h e  t a n k  
t o p  and si d e  s u r f a c e s  i n s u l a t e d  t o  at l e a s t  R - 1 6  or 
m u s t  h a v e  a s t a n d b y  loss rate n o t  e x c e e d i n g  3.0 w a t t s  
p e r  s q u a r e  f o o t  o f  e x t e r n a l  t a n k  s u r f a c e  area. 
I n s u l a t i o n  m a y  be  i n s i d e  the o u t e r  t a n k  j a c k e t  or 
w r a p p e d  o u t s i d e  the o u t e r  t a n k  jacket. In n o  ca s e  
c a n  t h e  c o m b i n e d  i n t e r n a l  a n d  e x t e r n a l  i n s u l a t i o n  be 
less t h a n  R-16. I n t e r n a l  t a n k  i n s u l a t i o n  m u s t  be 
l a b e l e d  o n  the t a n k  e x t e r i o r  by  the m a n u f a c t u r e r .  
E x t e r n a l  w r a p  i n s u l a t i o n  m u s t  not c o v e r  t h e  c o n t r o l  
p a n e l  n o r  i n t e r f e r e  w i t h  r e l i e f  or d r a i n  v a l v e s ,  d r a i n  
pipes, o r  i n c o m i n g  a n d  o u t g o i n g  p l u m b i n g  lines.
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H o t - w a t e r  p i p i n g  l e a d i n g  fr o m  the w a t e r  h e a t e r  m u s t  be 
i n s u l a t e d  w i t h  at least R-4 i n s u l a t i o n  for the f i rst 3 
feet o f  p i p e  c l o s e s t  to the w a t e r  h e a ter. It is not 
n e c e s s a r y ,  h o w e v e r ,  to n e t r a t e  a fire w a l l  w i t h  the 
p i p e  i n s u l a t i o n .  Also, c h e c k  the M e c h a n i c a l  and 
P l u m b i n g  c o d e s  for r e q u i r e d  c l e a r a n c e s  o f  a n y  c o m b u s t­
ible p i p e  i n s u l a t i o n  to v e n t  pipes.

E x c e p t i o n :  S t o r a g e  h o t  w a t e r  h e a t e r s  in c o n d i t i o n e d
sp a c e s  t h a t  u s e  the same e n e r g y  source 
as u s e d  for s p a c e  h e a t i n g  n e e d  not be 
i n s u lated, nor d o e s  the h o t  w a t e r  p i p i n g  
n e e d  to b e  ins u l a t e d .

d To  m i n i m i z e  c o n d u c t i o n  h e a t  loss, e l e c t r i c  w a t e r
h e a t e r s  c a n n o t  be  set in d i r e c t  c o n t a c t  w i t h  c o n c r e t e  
floors. A m i n i m u m  of 10 inches, m e a s u r e d  v e r t i c a l l y  
fr o m  t h e  c o n c r e t e  f l oor u p  to the b o t t o m  of the heater, 
or R-10 i n s u l a t i o n  b e t w e e n  the f l o o r  a n d  the b o t t o m  of 
the h e a t e r  m u s t  be installed.

e. A l l  s t o r a g e - t y p e  w a t e r  h e a t e r s  m u s t  b e  p r o v i d e d  w i t h
t h e r m o s t a t s  c a p a b l e  of v a r y i n g  the h e a t e r ' s  t e m p e r a t u r e  
setti n g s .  W a t e r  t e m p e r a t u r e s  in e x c e s s  o f  1 2 0°F are 
n o t  n e c e s s a r y  for d i s h w a s h e r s  w h e n  g o o d  d e t e r g e n t  
p r o d u c t s  are used. W a t e r  at  1 4 0°F t a k e s  o n l y  five 
s e c o n d s  to d e v e l o p  t h i r d  d e g r e e  s k i n  burns. 
T h e r e f o r e ,  t h e r m o s t a t s  s h a l l  b e  set a t  t i m e  of 
i n s t a l l a t i o n  to 130°F or less (120°F is p r e f e r a b l e ) .
For m o s t  gas w a t e r  h e aters, t h e r m o s t a t s  set b e t w e e n  
"m e d i u m "  a n d  "low" w i l l  o b t a i n  130°F. E l e c t r i c  w a t e r
h e a t e r s  are g e n e r a l l y  e q u i p p e d  w i t h  d e g r e e  t e m p e r a t u r e  
s e t t i n g s .

f. W a t e r  h e a t e r s  m u s t  be e q u i p p e d  w i t h  h e a t  t r a p s  o n  both 
the i n l e t  a n d  o u t l e t  p i p ing. A h e a t  t r a p  m a y  t a k e  the
form o f  a b e n t  p i e c e  of t u b i n g  w h i c h  f orms a loop of
360 d e g r e e s ,  a c h e c k  valve, or a n y  o t h e r  m e a n s  w h i c h
e f f e c t i v e l y  r e s t r i c t s  the n a t u r a l  t e n d e n c y  o f  h o t  w a t e r  
to ri s e  in v e r t i c a l  p i p e s  d u r i n g  p e r i o d s  cf standby.

2.10 H e a t i n g  S y s t e m s

P o o r  or i m p r o p e r l y  f u n c t i o n i n g  e q u i p m e n t  can e a s i l y  i n c r e a s e  
h e a t i n g  c o s t s  by 25 percent. S a v i n g s  g a i n e d  from b e t t e r  
eq u i p m e n t ,  p r o p e r l y  i n s t a l l e d  for m a x i m u m  e f f i c i e n c y ,  will 
m o r e  t h a n  o f f s e t  t h e  e x tra co s t  o f  th a t  e q u i p m e n t .  The  
f o l l o w i n g  r e q u i r e m e n t s  give the h o m e o w n e r  d o c u m e n t e d  
a s s u r a n c e  t h a t  g o o d  e q u i p m e n t  and p r o p e r  i n s t a l l a t i o n  have 
b e e n  provi d e d .
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The f o l l o w i n g  r e q u i r e m e n t s  g o v e r n  h e a t i n g  systems:

G e n e r a l  R e q u i r e m e n t s

A l l  h e a t i n g  a p p l i a n c e s  must b e  i n s t a l l e d  and a d j u s t e d  per
m a n u f a c t u r e r s '  r e c o m m e n d a t i o n s .  A d e q u a t e  c o m b u s t i o n  air
m u s t  be p r o v i d e d  to the a p p l i a n c e  for p r o p e r  operation.
F a i l u r e  to  do so w i l l  create u n s a f e  c o n d i t i o n s .

C h i m n e y / F l u e  R e q u i r e m e n t s

a. C h i m n e y s  m u s t  be i n s t a l l e d  p e r  m a n u f a c t u r e r s '
r e c o m m e n d a t i o n s  for p r o p e r  o p e r a t i o n ,  m a i n t e n a n c e ,  and 
s a f e t y  to e l i m i n a t e  c o n d e n s a t i o n  or b a c k d r a f t i n g
p r o b l e m s .

b. C o n d e n s i n g  h e a t i n g  a p p l i a n c e s  s h o u l d  use o n l y  approved 
p l a s t i c  flues per m a n u f a c t u r e r ' s  r e c o m m e n d a t i o n s .

S t e a d y - s t a t e  E f f i c i e n c y  R e q u i r e m e n t s

a. N o n c o n d e n s i n g  oil h e a t i n g  a p p l i a n c e s  m u s t  b e  adjusted
for m a x i m u m  s t e a d y - s t a t e  e f f i c i e n c y  w i t h i n  the range of 
80 to 84 p e r c e n t  ( i n c l u s i v e ) .

b. N o n c o n d e n s i n g  £ a s  h e a t i n g  a p p l i a n c e s  m u s t  be adjusted
for m a x i m u m  s t e a d y - s t a t e  e f f i c i e n c y  w i t h i n  the range of 
79 to 82 p e r c e n t  ( i n c l u s i v e ) .

E x c e p t i o n :  N o n c o n d e n s i n g  gas h e a t i n g  a p p l i a n c e s  may
b e  a d j u s t e d  to o p e r a t e  at e f f i c i e n c i e s  e x c e e d i n g  82 
p e r c e n t  if s u b s t a n t i a l  d o c u m e n t a t i o n  is p r o v i d e d  to
a p p r o v i n g  o f f i c i a l s  to p r o v e  t h a t  s u c h  a p p l i a n c e s  will 
n o t  c r e a t e  c o n d e n s a t i o n  p r o b l e m s .

F l u e  T e s t  R e q u i r e m e n t s

a. F l u e  t e s t s  for c o n d e n s i n g  h e a t i n g  a p p l i a n c e s  are not
re q u i r e d .  C o n d e n s i n g  a p p l i a n c e s  m u s t  be so i d e n t i f i e d  
o n  m a n u f a c t u r e r ' s  l i t e r a t u r e .

b. F l u e  t e s t s  for n o n c o n d e n s i n g  h e a t i n g  a p p l i a n c e s  are
r e q u i r e d .  H e a t i n g  a p p l i a n c e s  not i d e n t i f i e d  in 
m a n u f a c t u r e r ' s  l i t e r a t u r e  as c o n d e n s i n g  wi l l  be 
c o n s i d e r e d  n o n c o n d e n s i n g .

E x c e p t i o n :  F l u e  t e s t s  are n o t  r e q u i r e d  for
n o n c o n d e n s i n g  a p p l i a n c e s  n o m i n a l l y  r a t e d  at 40,000 Btu 
an d  less.

c. F l u e  t e s t s  for n o n c o n d e n s i n g  a p p l i a n c e s  are required
b e f o r e  i n i t i a l  o c c u p a n c y  a n d  m u s t  h a v e  t e s t  results 
d o c u m e n t e d  a n d  posted o n  o r  c l o s e  to the heating
a p p l i a n c e .  T h e  format a n d  i n f o r m a t i o n  t o  be included
o n  the p o s t e d  d o c u m e n t  m u s t  b e  as follows:
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Flue Test For Noncondensing Heating Appliances

OIL GAS

Required Actual Required A c t u a l

0.06 or less   Draft (in inches of water at the 0.01 to 0.03 ________

breach)

0 or 1   Smoke Number (per A S T M  D2165-65) N /A N / A

6% to 13%   Carbon Dioxide (percent), or, 6% to 10% ________

13% to 3.5%   Oxygen (percent) 10.5% to 3%____________
375°F to 550°F _______  Actual Stack Temperature (°F) 375°F to 525°F ________

80% to 84%   Steady State Efficiency (percent) 79% to 82% ________

N / A  N/A Carbon Monoxide (ppm below 100) Yes ________

Name of person performing test_____

Name of testing company_____________

Ad d ress of testing company__________

Date of test (month, day and year)

Recommendations or other comments



C H A P T E R  3 
P R E S C R I P T I V E  M E T H O D

T h i s  c h a p t e r  e s t a b l i s h e s  d e s i g n  c r i t e r i a  in t e rms of m i n i m u m  
p r e s c r i b e d  (given) i n s u l a t i o n  r e q u i r e m e n t s  f o r  the b u i l d i n g  
e n v e l o p e ,  p l u m b i n g ,  and h e a t i n g  a i r  ducts.

T h e  P r e s c r i p t i v e  M e t h o d  does n o t  r e q u i r e  e x t e n s i v e  c a l c u l a t i o n s .  
I t  is the l e a s t  flexible o f  the t h ree p o s s i b l e  c o m p l i a n c e  
m e t h o d s  but is t h e  e a s i e s t  way t o  c o m p l y  w i t h  the Standard. T h i s  
m e t h o d  c a n n o t  b e  u s e d  to t r a d e - o f f  R - v a l u e  r e q u i r e m e n t s  b e t w e e n  
d i f f e r e n t  e n v e l o p e  a s s e m b l i e s  o r  d i f f e r e n t  e l e m e n t s  of the s a m e  
a s s e m b l y .  F o r  exa m p l e ,  you c a n n o t  p u t  m o r e  i n s u l a t i o n  in t h e  
c e i l i n g  in o r d e r  to put less i n s u l a t i o n  in the wall. If this i s  
d e s i r e d ,  C h a p t e r s  4 or 5 s h o u l d  be us e d  as the means o f  
c o m p l i a n c e .

T h e  P r e s c r i p t i v e  M e t h o d  does n o t  d i c t a t e  s p e c i f i c  b u i l d i n g  
m e t h o d s .  A n y  m e t h o d  of c o n s t r u c t i n g  the r e s i d e n c e  m a y  be u s e d  
p r o v i d e d  c l e a r  c o m p l i a n c e  w i t h  the m i n i m u m  i n s u l a t i n g  
r e q u i r e m e n t s  c a n  be shown. F o r  e x a m p l e ,  to m e e t  a m i n i m u m  R - 1 8  
w a l l  i n s u l a t i o n  requirement, the b u i l d e r  m a y  u s e  an R - 1 9  
f i b e r g l a s s  b a t t  in a 2x6 framed w all, a n  R-13 f i b e r g l a s s  batt i n  
a 2x4 f r a m e d  w a l l  w i t h  R-5 r i g i d  i n s u l a t i o n  ov e r  the framing, o r  
f o a m e d - i n - p l a c e d  u r e t h a n e  b e t w e e n  2x4 framing.

W h e n  u s i n g  the P r e s c r i p t i v e  M e t h o d  as the m e a n s  of c o m p l i a n c e ,  
a l l  m a n d a t o r y  m e a s u r e s  g iven in C h a p t e r  2 m u s t  also to b e  
a c c o m p l i s h e d .

D e s i g n  and i n s u l a t i o n  r e q u i r e m e n t s  are g i v e n  b e l o w  and also s h o w n  
o n  T a b l e  3.2, p a g e  22.

3 . 1  I n s u l a t i o n  M i n i m u m s

R - v a l u e  m i n i m u m s  g iven in t h i s  c h a p t e r  a r e  for i n s u l a t i o n  
i n s t a l l e d  betv/een or o v e r  s t r u c t u r a l  m embers. Only t h e  
i n s u l a t i o n  is counted. R - v a l u e s  for m a t e r i a l s  such a s  
s h e e t r o c k ,  p a n e l i n g ,  p l y w o o d ,  siding, air films, or e a r t h  
b a c k f i l l  for e xample, c a n n o t  b e  included.

R - v a l u e  m i n i m u m s  r e fer to t h e  i n s t a l l e d  R-value. 
C o m p r e s s i o n  o f  some i n s u l a t i n g  p r o d u c t s  w i l l  r e s u l t  in l o w e r  
R-values. F o r  example, p l a c i n g  an R-30 b a t t  into a 2x8 w a l l  
w i l l  c o m p r e s s  t h e  batt f r o m  9$ i n c h e s  d o w n  to 7J inches. 
T h i s  w i l l  r e s u l t  in a d e c r e a s e d  R - v a l u e  f r o m  the listed R - 3 0  
d o w n  to a p p r o x i m a t e l y  R - 2 6 .  T a b l e  3.1 s hows n o m i n a l  
e x a m p l e s  of r e s u l t a n t  R - v a l u e s  w h e n  f i b e r g l a s s  batts a r e  
c o m p r e s s e d .



TABLE 3.1

Resultant R-value when fiberglass batt insulation is compressed into a 

confined space. Resultant R-values differ among manufacturers.

Nominal Actual Initial R-value/Thickness *

Lumber Lumber R-38 R-30 R-22 R-19 R-13 R-ll

Size Width_________12" 9h" 6 3/4" 6 1/8" 3 3/8" 3k"

I n s t a l l e d R-value

2" X 12" 11V' 37 _ _ — - —

2”X 10" 9k" 32 30 - - - -

2" X 8" Ik" 27 26 - - - -

2" X 6" 5k" - 21 20 18 - -

2" X 4" 4" - - 15 14 - -

2" X 4" 3 V - - 14 13 13 -

2" X 3" 2k" - - - - 9.8 8. 8
2" X 2" Ik" - - - - 6.3 6. 0
2" X 1" Ik" - - - - - -

3.2 C e i l i n g s

E n v e l o p e  c e i l i n g s  m u s t  be  i n s u l a t e d  to the m i n i m u m  R - v a l u e  
s h o w n  in T a b l e  3.2.

I n s u l a t i o n  l o c a t e d  o v e r  p e r i m e t e r  w a l l s  c a n n o t  be less than 
R-30.

I n s u l a t e d  shed, flat, c a t h e d r a l ,  a n d  d o m e - t y p e  c e i l i n g s  
r e q u i r e  s p e c i a l  a t t e n t i o n  to v e n t i l a t i o n  a n d  v a p o r  r e t a r d e r  
r e q u i r e m e n t s .

3.3 W a l l s  A b o v e  G r a d e

E n v e l o p e  w a l l s  a b o v e  g r a d e  m u s t  b e  i n s u l a t e d  to the m i n i m u m  
R - v a l u e  s h o w n  in T a b l e  3.2.

R i m  j o ist a r e a s  m u s t  b e  i n s u l a t e d  to a m i n i m u m  of  1/3 the 
R - v a l u e  r e q u i r e d  for a b o v e - g r a d e  w a l l s .

3.4 W a l l s  B e l o w  G r a d e  ( F o u n d a t i o n  Walls)

I n s u l a t i o n  m u s t  c o v e r  a m i n i m u m  of the t o p  2 feet of a crawl
s p a c e  w a l l  a n d  the t o p  4 feet of  a b a s e m e n t  wall. M i n i m u m
i n s u l a t i o n  R - v a l u e  is s h o w n  in T a b l e  3.2.

E x c e p t i o n :  C r a w l  s p a c e  w a l l s  n e e d  not be i n s u l a t e d
p r o v i d e d  the f loor a b o v e  the c r a w l  space
is i n s u l a t e d  to the m i n i m u m  R - v a l u e  s h own in 
T a b l e  3.2 for f l o o r s  and t h e r e  is no d a n g e r  
o f  f o u n d a t i o n  d a m a g e  f r o m  frost heaving.
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I n s u l a t i o n  m a t e r i a l s  s h o u l d  h a v e  a p p r o p r i a t e  w e a t h e r  
r e s i s t a n t  p r o p e r t i e s  for the i n t e n d e d  use and m u s t  be 
a p p l i e d  as r e c o m m e n d e d  by the i n s u l a t i o n  m a n u f a c t u r e r .

V a p o r  r e t a r d e r s  are n o t  r e q u i r e d  for c r a w l  s p ace or 
u n i n s u l a t e d  b a s e m e n t  walls.

V a p o r  r e t a r d e r s  are r e q u i r e d  for b a s e m e n t  w a l l s  i n s u l a t e d  on 
the interior.

3.5 F l o o r s

E n v e l o p e  floors m u s t  be i n s u l a t e d  to t h e  m i n i m u m  R - v a l u e  
s h o w n  in T a b l e  3.2.

E x c e p t i o n :  F l o o r s  o v e r  a c r a w l  s pace n e e d  not be
i n s u l a t e d  p r o v i d e d  the c r a w l  s p ace w a l l s  are 
i n s u l a t e d  as r e q u i r e d  for " B e l o w - g r a d e  
W a l l s . "

R i m  j o ist a r e a s  m u s t  b e  i n s u l a t e d  to the same r e q u i r e m e n t  as 
t h e  w a l l  a b o v e  it.

3.6 S l a b - o n - g r a d e  F l o o r s

S l a b - o n - g r a d e  fl o o r s  o f  c o n d i t i o n e d  s p a c e s  (or u n c o n d i t i o n e d  
s p a c e s  w h e n  a m o n o l i t h i c  p o u r  is made) m u s t  be  p r o v i d e d  w i t h  
p e r i m e t e r  i n s u l a t i o n .  T h e  m i n i m u m  R - v a l u e  r e q u i r e d  is s h o w n  
in T a b l e  3.2.

I n s u l a t i o n  m a t e r i a l s  s h o u l d  h a v e  a p p r o p r i a t e  w e a t h e r - r e s i s­
ta n t  p r o p e r t i e s  for b e l o w - g r a d e  a p p l i c a t i o n  a n d  m u s t  be 
a p p l i e d  as r e c o m m e n d e d  b y  the m a n u f a c t u r e r .

I n s u l a t i o n  m u s t  e x t e n d  d o w n w a r d  from the top of the sl a b  
to the b o t t o m  of the footing, t h e n  e x t e n d  h o r i z o n t a l l y  
b e n e a t h  or  a w a y  f r o m  the f o o t i n g  for a m i n i m u m  total 
d i s t a n c e  of 24 inches.

P e r m a f r o s t  a r e a s  r e q u i r e  e n g i n e e r i n g  a n a l y s i s  for p r o p e r  
a p p l i c a t i o n  o f  i n s u l a t i o n  in c o n t a c t  w i t h  the ground.
I m p r o p e r  a p p l i c a t i o n  m a y  r e s u l t  in s e v e r e  d a m a g e  to the 
s t r u c t u r e .

3.7 G l a z i n g

G l a z i n g  is the s i n g l e  m o s t  i m p o r t a n t  e l e m e n t  o f  a b u i l d i n g ' s  
e n v e l o p e .  G l a z i n g  can a c c o u n t  for as m u c h  as 25 p e r c e n t  of 
the t o t a l  e n v e l o p e  (conductive) h e a t  loss in a home,
a l t h o u g h  it g e n e r a l l y  a c c o u n t s  for o n l y  3 to 5 p e r c e n t  of  
the t o t a l  e n v e l o p e  area. A d o u b l e  g l a z e d  w i n d o w  loses 10 
t i m e s  m o r e  h e a t  per s q u a r e  foot t h a n  a 2x6 i n s u l a t e d  wall.
G l a z i n g  R - v a l u e  and ar e a  l i m i t a t i o n s  g i v e n  b e l o w  w i l l
s u b s t a n t i a l l y  r e d u c e  e n v e l o p e  h e a t  loss.
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A ll g l a z i n g  u n i t s  m u s t  h a v e  a t e s t e d  R - v a l u e  not less th a n  
s p e c i f i e d  below. T e s t i n g  m u s t  be c o n d u c t e d  b y  a c e r t i f i e d  
t e s t i n g  l a b o r a t o r y .  M a n u f a c t u r e r ' s  p r o d u c t  l i t e r a t u r e  m u s t  
s p e c i f y  the t e s t e d  R - v a l u e  a n d  the n a m e  o f  the t e s t i n g  

l a b o r a t o r y .

a. E x t e r i o r  w a l l  g l a z i n g  m a y  n o t  e x c e e d  the l i m i t a t i o n s  
set f o r t h  below:

Clazing Area_________________________ Minimum R-value Required______________

Regions 1 and 2 Region 3 Region 4 Region 5

up to 8% 2.10 2.30 2.80 2.80

greater than 8% and 2.80 2.80 2.80 2.80

up to 11%

greater than 11% and 4.00 4.00 4.00 4.00

up to 15%

glazing area greater than 15% not allowed in any region

As a percent of the total gross above-grade wall envelope area. 

For example, if total wall area equals 1184 sq. ft. and total 

glazed area equals 112 sq. ft., then glazing area is 9^ percent 

(112 -t 1184 = 0.095). Since 9h percent is in the 8 to 11 

percent category, all glazing in the exterior wall must then 

have an R-value of 2.8 or greater.

E x c e p t i o n :  W a l l  g l a z i n g  for s p e c i a l  a r c h i t e c t u r a l
or d e c o r a t i v e  f e a t u r e s  is a l l o w e d  but  
m u s t  h a v e  a m i n i m u m  R - v a l u e  of  1.5 and 
m a y  n o t  e x c e e d  5 p e r c e n t  of the 
a l l o w a b l e  w i n d o w  g l a z i n g  area. F o r  
e xa m p l e ,  if a l l o w a b l e  w i n d o w  ar e a  e q u a l s  
130 s q u a r e  feet, then:

130 sq. ft. x 0.05 = 6.50 s q . ft.

In this e x a m p l e ,  no m o r e  than 6.50 
s q u a r e  feet o f  s p e c i a l  g l a z i n g  is 
a l lowed.

b. S k y l i g h t  g l a z i n g  area m a y  n o t  e x c e e d  1 p e r c e n t  of the 
t o t a l  i n s u l a t e d  c e i l i n g  a r e a  p e r  d w e l l i n g  un i t  and 
m u s t  h a v e  a m i n i m u m  R - v a l u e  o f  2.0. F o r  e x ample, if 
the i n s u l a t e d  c e i l i n g  a r e a  e q u a l s  1500 sq u a r e  feet, 
t h e n :

1500 sq. ft. x 0.01 = 15 s q . ft.

In th i s  e x a m p l e ,  no m o r e  t h a n  15 sq u a r e  feet of 
s k y l i g h t  is a llowed.

N o t e  t h a t  c e i l i n g s  w i t h  s k y l i g h t s  w i l l  r e q u i r e  
i n c r e a s e d  i n s u l a t i o n  R - v a l u e s  in o r d e r  to o f f s e t  the 
a d d i t i o n a l  h e a t  loss t h r o u g h  the skylight. The r e f o r e :
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o For e a c h  s q u a r e  foot o f  s k y l i g h t  area, the R - v a l u e  
p e r  100 square feet o f  i n s u l a t e d  c e i l i n g  a r e a  m u s t  
be i n c r e a s e d  a c c o r d i n g  to the s c h e d u l e  s h o w n  in 
T a b l e  3.2 for c e i l i n g  #2.

c. D o o r  g l a z i n g  a r e a  m a y  n o t  e x c e e d  10 s q u a r e  fe e t  t o t a l  
for all e x t e r i o r  dc ,rs in R e g i o n s  1 and 2, nor 5 s q u a r e  
feet t o tal for all e x t e r i o r  d o o r s  in R e g i o n s  3, 4 and
5. M i n i m u m  R - v a l u e  o f  d o o r  g l a z i n g  m u s t  be 2.10.

3.8 D o o r s

U n g l a z e d  p o r t i o n s  of e x t e r i o r  d o o r s  m u s t  iave a m i n i m u m  
R - v a l u e  of 7.0.

E x c e p t i o n :  O n e  e x t e r i o r  d o o r  in R e g i o n s  and 2 m a y  ha v e
an R - v a l u e  less t h a n  7 b u t  no less t h a n  2.5.

3.9 P l u m b i n g

H v d r o n i c  a n d  d o m e s t i c  h o t - w a t e r  p i p e s  l o c a t e d  o u t s i d e  of 
c o n d i t i o n e d  s p a c e s  a n d  n o t  i n t e n t i o n a l l y  u s e d  to h e a t  the 
space or, if w i t h i n  3 i n c h e s  of  a c o l d - w a t e r  pipe, m u s t  be 
i n s u l a t e d  to a m i n i m u m  R - v a l u e  o f  4.0.

P l u m b i n g  m u s t  c o m p l y  w i t h  the c u r r e n t  U n i f o r m  P l u m b i n g  Code.

3 . 1 0  A i r  D u c t s

F o r  R e g i o n  1: A i r  d u c t s  t r a n s p o r t i n g  c o n d i t i o n e d  air
t h r o u g h  attics, g a r a g e s ,  a n d  c r a w l  s p a c e s  m u s t  be s e a l e d  at 
all j o i n t s  a n d  i n s u l a t e d  to a m i n i m u m  R - v a l u e  of 6.0.

F o r  R e g i o n s  2, 3, 4, a n d  5: A i r  d u c t s  n o t  i n t e n d e d  to h e a t
a s pace d i r e c t l y  or  t h r o u g h  t r a n s m i s s i o n  l o s s e s  m u s t  be 
s e a l e d  at all j o i n t s  and i n s u l a t e d  to a m i n i m u m  R - v a l u e  of
6 . 0 .

A i r  d u c t s  t r a n s p o r t i n g  air o f  70°F o r  m o r e  are not p e r m i t t e d  
in u n c o n d i t i o n e d  a t t i c  s p a c e s  u n l e s s  t h e  air is b e i n g  
e x h a u s t e d  d i r e c t l y  to the o u t d o o r  e n v i r o n m e n t .

A i r  d u c t s  m u s t  c o m p l y  w i t h  the c u r r e n t  U n i f o r m  M e c h a n i c a l  
C o d e .

3.11 L o g  H o u s e

T h o u g h  the w a l l s  of a log h o u s e  m a y  n o t  m e e t  the 
p r e s c r i p t i v e  i n s u l a t i o n  v a l u e s  o f  T a b l e  3.2, the h o u s e  can 
be m a d e  to m e e t  the m a x i m u m  h e a t  loss b u d g e t  v a l u e s  of T a b l e  
5.1. T h i s  c a n  be d o n e  by a d d i n g  m o r e  i n s u l a t i o n  in the 
c e i l i n g  and floor, r e d u c i n g  w i n d o w  area, i n c r e a s i n g  w i n d o w  
R-val u e s ,  and d o i n g  o t h e r  m e a s u r e s  so t h a t  total b u i l d i n g  
h e a t  loss d o e s  not e x c e e d  the m a x i m u m  g i v e n  in T a b l e  5.1.
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TABLE 3.2 PRESCRIPTIVE ENVELOPE R-VALUE REQUIREMENTS

T h i s  t a b l e  l i s t s  min imum p r e s c r i b e d  i n s u l a t i o n  r e q u i r em e n t s  f o r  t h e  b u i l d i n g  e n v e l o p e .  The 
b u i l d e r  may use  any method o f  c o n s t r u c t i n g  t h e  b u i l d i n g  e n v e l o p e  p r o v i d e d  c l e a r  c om p l i a n c e  w i t h  
t h e  l i s t e d  R-va l ues  can be shown and i s  a c c e p t a b l e  t o  a p p r o v i n g  o f f i c i a l s .

CAUTION: P e rma f r o s t  a r e a s  r e q u i r e  e n g i n e e r i n g  a n a l y s i s  f o r  p r o p e r  a p p l i c a t i o n  o f  i n s u l a t i o n  i n
c o n t a c t  w i t h  t h e  g round .

R e g i o n  1 umber
R f ' j i on  Name

H e a t i n q  Fue l

P r e s c r i p t i v e  E n v e l o p e  R-Value Requ i r emen ts

C e i l i n g 1 
#1 #2

Above-
grade
Wa l l FI oor

Below-
grade
Wa l l

S lab- m- 
qrade  F l o o r „ 2 Door

R eg i o n  1

S ou t h e a s t

A l l  F u e l s
CDCOro 21 30 15 15 2.5 ,  7

Reg i o n  2

S o u t h c e n t r a l ,  A l e u t i a n ,  
Kod i  ak

Na t u r a l  Cas 
A11 O th e r  Fue l  s

38 A5 
38 A8

18
25

19
30

10
15

10
15

2.5 ,  7
2.5,  7

R eg i o n  3

1 n t e r i  o r ,  
Sou thwes t

A l l  F u e l s

CO-a-COm

25 A3 1? 15 7

Reg i o n  A

Nor t hwe s t

A l l  F u e l s 38 A8 30 A3 19 15 7

Reg ion  5

A r c t i c  S l o pe  

A l l  F u e l s 52 NA3 35 52 7

Notes :
1. C e i l i n g  *1: R-va l ues  l i s t e d  a re  f o r  c e i l i n g s  w i t h  no s k y l i g h t s .

C e i l i n g  #2: R-va l ues  l i s t e d  are f o r  c e i l i n g s  wi t h  s k y l i g h t s .  See pa ragra ph  3.7b.
2. One e x t e r i o r  door  i n  Reg i on  1 may hav e  an R-va l ue  l e s s  t ha n  7 bu t  no l e s s  t h a n  2.5.
3. No t  a l l o w e d .
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C H A P T E R  4 
P E R F O R M A N C E  M E T H O D

T h e  P e r f o r m a n c e  M e t h o d  a l l o w s  the d e s i g n e r  to trade off i n s u­
la t i o n  r e q u i r e m e n t s  b e t w e e n  e l e m e n t s  of  a p a r t i c u l a r  b u i l d i n g  
e n v e l o p e  assem b l y .  For e x a m p l e ,  if w i n d o w  area a b ove the a l l o w e d  
m a x i m u m  (as g i v e n  in C h a p t e r  3) is des i r e d ,  the P e r f o r m a n c e  
M e t h o d  a l l o w s  such an i n c r e a s e  p r o v i d e d  the o p a q u e  w a l l  R - v a l u e  
is a l s o  i n c r e a s e d .  C o m p l i a n c e  is m e t  w h e n  the o p a q u e  w a l l  
R - v a l u e  i n c r e a s e s  e n o u g h  to o f f s e t  the e x t r a  h e a t  loss r e s u l t i n g  
f r o m  the i n c r e a s e d  w i n d o w  area.

T r a d e - o f f s  b e t w e e n  d i f f e r e n t  e n v e l o p e  a s s e m b l i e s  are not a l l o w e d  
u n d e r  th i s  m e t h o d .  In o t h e r  w o r d s ,  m o r e  i n s u l a t i o n  in the 
c e i l i n g  w i l l  n o t  a l l o w  for d e c r e a s e d  i n s u l a t i o n  in the wall. For 
t h i s  k i n d  o f  t r a d e - o f f  C h a p t e r  5, B u i l d i n g  B u d g e t  Method, s h o u l d  
b e  used.

T h e  P e r f o r m a n c e  M e t h o d  c a n  be u s e d  t o g e t h e r  w i t h  the P r e s c r i p t i v e  
M e t h o d .  F o r  exa m p l e ,  if c e i l i n g s  and fl o o r s  w i l l  be  i n s u l a t e d  as 
s p e c i f i e d  in the P r e s c r i p t i v e  M e t h o d  b u t  c h a n g e s  are d e s i r e d  for 
w a l l  R - v a l u e s ,  t h e n  the c e i l i n g  a n d  floor c a n  use the 
P r e s c r i p t i v e  M e t h o d  for c o m p l i a n c e  b u t  the w a l l  n e eds to sh o w  
c o m p l i a n c e  t h r o u g h  the P e r f o r m a n c e  M e t hod.

The P e r f o r m a n c e  M e t h o d  r e q u i r e s  some c a l c u l a t i o n s ,  b u t  th e y  are 
no t  d i f f i c u l t  if c a r e f u l  a p p l i c a t i o n  is used. R - v a l u e s  for 
m a t e r i a l s  s u c h  as s h e e t r o c k ,  p a n e l i n g ,  p l y w o o d ,  siding, a n d  air 
films, for e x a m p l e ,  m a y  b e  i n c l u d e d  w h e n  c a l c u l a t i n g  the o v e r a l l  
t r a n s m i t t a n c e  v a l u e  of an a s s e m b l y .  R - v a l u e  for e a r t h  b a c k f i l l  
at  b e l o w - g r a d e  w a l l s ,  h o w e v e r ,  c a n n o t  b e  included.

W h e n  u s i n g  the p e r f o r m a n c e  m e t h o d ,  a l l  m a n d a t o r y  m e a s u r e s  g i v e n  
in C h a p t e r  2 m u s t  a l s o  b e  a c c o m p l i s h e d .

D e s i g n  a n d  i n s u l a t i o n  r e q u i r e m e n t s  are g i v e n  b e l o w  and a l s o  shown 
in T a b l e  4.1, p a g e  31.

4.1 R e l a t i o n s h i p  o f  U - v a l u e s  a n d  R - v a l u e s

A l t h o u g h  U - v a l u e s  m a y  s e e m  m o r e  d i f f i c u l t  to u n d e r s t a n d  th a n  
R - v a l u e s ,  t h e y  are v e r y  s i m p l y  r e lated. The r e l a t i o n s h i p  
is: R = 1/U a n d  U =  1/R. F o r  e x a m p l e ,  the U - v a l u e  for an
R-38 f i b e r g l a s s  b a t t  is e q u a l  to: U = 1/38 = 0.026.

W h e n  R - v a l u e s  are c o n v e r t e d  to U - v a l u e s ,  o n l y  the first 
t h r e e  d e c i m a l  p l a c e s  s h o u l d  be  u sed. Do not r o u n d  the t h i r d  
di g i t .  F o r  e x a m p l e ,  the U - v a l u e  o f  R-19 i n s u l a t i o n  c a r r i e d  
to four d e c i m a l  p l a c e s  is: U = 1/19 = 0.0526; use U =
0.052.

A n  e x a m p l e  o f  h o w  to c a l c u l a t e  the o v e r a l l  t h e r m a l  
t r a n s m i t t a n c e  v a l u e  (Uq ) of a c e i l i n g  e n v e l o p e  a s s e m b l y  is



g i v e n  in p a r a g r a p h  4.11. C a l c u l a t i o n s  for w a l l  a n d  f l o o r  
a s s e m b l i e s  w o u l d  be similar.

4.2 O v e r a l l  U - V a l u e s
o

T h e  s t a t e d  U - v a l u e  of a n y  one e l e m e n t  o f  an e n v e l o p e  a s s e m­
b l y  m a y  b e  i n c r e a s e d  w h i l e  a n o t h e r  e l e m e n t  is d e c r e a s e d ,  
p r o v i d e d  the o v e r a l l  U - v a l u e  o f  the e n t i r e  a s s e m b l y  d o e s  
n o t  increase.

E q u a t i o n s  1, 2, and 3 m u s t  be u s e d  to d e t e r m i n e  U q .

4.3 C e i l i n g s

The o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  (U ) for the g r o s s  
c e i l i n g  e n v e l o p e  a r e a  c a n n o t  e x c e e d  t h o s e° values s h o w n  in 
T a b l e  4.1.

I n s u l a t i o n  l o c a t e d  o v e r  p e r i m e t e r  w a l l s  c a n n o t  be less t h a n  
R-30.

I n s u l a t e d  shed, flat, c a t h e d r a l ,  and d o m e - t y p e  c e i l i n g s  
r e q u i r e  s p e c i a l  a t t e n t i o n  to v e n t i l a t i o n  a n d  v a p o r  r e t a r d e r  
r e q u i r e m e n t s .

E q u a t i o n  1 m u s t  be u s e d  to d e t e r m i n e  a c c e p t a b l e  c o m b i n a t i o n s  
to m e e t  the r e q u i r e d  c e i l i n g  U Q -values.

E q u a t i o n  1

^ c e i l i n g  x A ceiling^ + ^U s k y l i g h t  x A skylight^

the o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  of 
the g r o s s  c e i l i n g  e n v e l o p e  area e x p r e s s e d  as 
B t u / ( f t 2 - h r -°F).

the g r o s s  o v e r a l l  c e i l i n g  e n v e l o p e  a r e a  in 
ft .

the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  o f  all 
e l e m e n t s  o f  the o p a q u e  c e i l i n g  e x p r e s s e d  as 
Btu/ (ft •h r •JF ) .

the g r o s s  o p a q u e  c e i l i n g  e n v e l o p e  a r e a  in 
ft .

the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  o f  all 
e l e m e n t s  o f  the skylight.,, i n c l u d i n g  the 
frame, e x p r e s s e d  as B t u / ( f t  * h r *°F).

Where:

U
o

A
o

U . . . 
c e i l i n g

A  ... 
c e i l i n g

U s k y l i g h t
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= the gross area of all skylights, including 
sKylight the frame in ft2_

NOTE: W h e r e  m o r e  t h a n  o n e  type of  e n v e l o p e  c e i l i n g
a n d / o r  s k y l i g h t  is used, the U x A t e r m  for that 
e x p o s u r e  s h a l l  b e  e x p a n d e d  i n t o  its s u b e l e m e n t s ,  
a s :

E q u a t i o n  1.1

[U ., . A . , . ] + [U ., . A . , .
cei l i n g j  x c e i l i n g ^  c e i l m g 2 x c e i l m g 2 ] + etc.

4.4 W a l l s

T h e  o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  (U ) for the g r o s s  
a b o v e - g r a d e  e n v e l o p e  w a l l  a r e a s  c a n n o t  e x c t e d  t h o s e  v a l u e s  
s h o w n  in T a b l e  4.1. for a b o v e - g r a d e  walls.

T h e  o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  (U ) for the g r o s s  
b e l o w - g r a d e  e n v e l o p e  w a l l  a r e a s  c a n n o t  e x c e e d  t h o s e  v a l u e s  
s h o w n  in T a b l e  4.1 for b e l o w - g r a d e  walls. I n s u l a t i o n  m u s t  
c o v e r  a m i n i m u m  of  the t o p  2 fe e t  o f  a c r a w l  s p a c e  w a l l  and 
t h e  top 4 fe e t  o f  a b a s e m e n t  wall.

E x c e p t i o n :  C r a w l  s p a c e  w a l l s  n e e d  n o t  be i n s u l a t e d
p r o v i d e d  the f l oor a b o v e  the c r a w l  s p a c e  
is i n s u l a t e d  to the m i n i m u m  R - v a l u e  
s h o w n  in T a b l e  4.1 for fl o o r s  and t h e r e  is 
no d a n g e r  o f  f o u n d a t i o n  d a m a g e  fr o m  f r o s t  
heaving.

I n s u l a t i o n  m a t e r i a l s  s h o u l d  h a v e  a p p r o p r i a t e  w e a t h e r - r e s i s­
t a n t  p r o p e r t i e s  for the i n t e n d e d  u s e  and m u s t  be a p p l i e d  as 
r e c o m m e n d e d  by the i n s u l a t i o n  m a n u f a c t u r e r .

V a p o r  r e t a r d e r s  are not r e q u i r e d  for c r a w l  s p a c e  or 
u n i n s u l a t e d  b a s e m e n t  walls.

V a p o r  r e t a r d e r s  are r e q u i r e d  for b a s e m e n t  w a l l s  i n s u l a t e d  on 
t h e  interior.

R - v a l u e  for e a r t h  b a c k f i l l  c a n n o t  b e  i n c l u d e d  w h e n  
c a l c u l a t i n g  U q  for b e l o w - g r a d e  walls.

E q u a t i o n  2 m u s t  be us e d  to d e t e r m i n e  a c c e p t a b l e  c o m b i n a t i o n s  
to m e e t  the r e q u i r e d  w a l l  U - v a l u e s .  Abov e - ,  and 
b e l o w - g r a d e  w a l l s  s h o u l d  b e  c a l c u l a t e d  s e p a r a t e l y .
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E q u a t i o n  2

[ U .. x A  ..] + [U , . x A . . ] + [ U , x A , ]
y _ w a l l  w a l l  g l a z i n g  g l a z i n g  d o o r  d o o r
o A

o

W h e r e : 

U

U
w a l l

the o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  of 
the g r o s s  w a l l  e n v e l o p e  a r e a  e x p r e s s e d  as 
B t u / (ft •h r •°F),

t h e  g r o s s  o v e r a l l  w a l ^  e n v e l o p e  (above or 
b e l o w  grade) a r e a  in ft .

t h e  c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  of  all 
e l e m e n t s  o f  t h e  o p a q u e  w a l l  e x p r e s s e d  as 
B t u / ( f t  •h r •°F).

A iw a i

U
g l a z i n g

g l a z i n g

U,
d o o r

the g r o s s  o p a q u e  w a l l  e n v e l o p e  (above or 
b e l o w  grade) a r e a  in ft .

the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  o f  all 
e l e m e n t s  o f  t h e  g l a z e d  area, i n c l u d i n g  the 
f r a m i n g  and s a s h  e x p r e s s e d  as B t u ( f t 2 ‘hr*°F).

the g r o s s  g l a z e d  w a l l  e n v e l o p e  area, i n c l u d­
ing the f r a m i n g  a n d  s a s h  in f t 2 .

the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  of  all 
e l e m e n t s  o f  the d o o r  e x p r e s s e d  as 
B t u / ( f t  * h r •°F).

d o o r the g r o s s  a r e a  of the d o o r  in ft .

NOTE: W h e r e  m o r e  t h a n  one t y p e  o f  w all, w i n d o w ,  or  d o o r
is used, the U x A  t e r m  for t h a t  e x p o s u r e  s h a l l  be 
e x p a n d e d  in t o  its s u b e l e m e n t s ,  as:

E q u a t i o n  2.1

^ w a l l ^  x Aw a l l ^  + ^Uw a l l 2 x A w a l l 2 ] + ... , etc..

4.5 F l o o r s

T h e  o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  (U ) for the g r o s s  
e n v e l o p e  f l oor a r e a s  c a n n o t  e x c e e d  t h o s e  °values s h own in 
T a b l e  4.1.
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E x c e p t i o n : F l o o r s  o v e r  a c r awl s pace ne e d  not be i n­
su l a t e d  p r o v i d e d  the c r a w l  s p a c e  w a l l s  are 
i n s u l a t e d  as r e q u i r e d  for "Walls B e l o w  
G r a d e ."

R i m  j o i s t  areas m u s t  b e  i n s u l a t e d  to the same r e q u i r e m e n t  as 
the w a l l  a b o v e  it.

E q u a t i o n  3 m u s t  b e  u s e d  to d e t e r m i n e  a c c e p t a b l e  c o m b i n a t i o n s  
to m e e t  thf

E q u a t i o n  3

to m e e t  the r e q u i r e d  floor U p v a l u e s .

U = 
o

[U^, X A.C, ]
f l oor f l o o r

A

W h e r e : 

U

U
f l oor

f l oor

the o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e  of 
the g r o s s  f l oor e n v e l o p e  area e x p r e s s e d  as 
B t u / ( f t  *hr*°F).

o
the g r o s s  o v e r a l l  f l o o r  e n v e l o p e  ar e a  in ft .

the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  of all 
e l e m e n t s  of the floor e x p r e s s e d  as 
B t u / ( f t - h r •°F).

2
the g r o s s  f l o o r  e n v e l o p e  ar e a  in ft .

N O T E : W h e r e  m o r e  t h a n  o n e  t y p e  of  floor is used, the U x
A t e r m  for t h a t  e x p o s u r e  s h all be e x p a n d e d  into 
its s u b - e l e m e n t s ,  as:

E q u a t i o n  3.1

^ f l o o r ^  x A f l o o r ^  + ^ f l o o ^  x ^ f loor^] + ... , etc.

4.6 S l a b - o n - g r a d e  F l o o r s

S l a b - o n - g r a d e  f l o o r s  o f  c o n d i t i o n e d  s p a c e s  m u s t  be p r o v i d e d  
w i t h  p e r i m e t e r  i n s u l a t i o n .  T h e  m a x i m u m  o v e r a l l  U - v a l u e  is 
s h o w n  in T a b l e  4.1.

I n s u l a t i o n  m a t e r i a l s  s h o u l d  h a v e  a p p r o p r i a t e  w e a t h e r - r e s i s­
ta n t  p r o p e r t i e s  for b e l o w - g r a d e  a p p l i c a t i o n  and m u s t  be 
a p p l i e d  as r e c o m m e n d e d  by  the m a n u f a c t u r e r .
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I n s u l a t i o n  m u s t  e x t e n d  d o w n w a r d  fr o m  the top of  the slab 
to the b o t t o m  of  the foo t i n g ,  t h e n  e x t e n d  h o r i z o n t a l l y  
b e n e a t h  or a w a y  f r o m  the f o o t i n g  for a m i n i m u m  t o t a l  d i s­

ta n c e  o f  24 inches.

P e r m a f r o s t  a r e a s  r e q u i r e  e n g i n e e r i n g  a n a l y s i s  for p r o p e r  
a p p l i c a t i o n  o f  i n s u l a t i o n  in c o n t a c t  w i t h  t h e  ground. 
I m p r o p e r  a p p l i c a t i o n  m a y  r e s u l t  in s e v e r e  d a m a g e  to the 

s t r u c t u r e .

4.7 G l a z i n g

All g l a z i n g  u n i t s  m u s t  h a v e  a t e s t e d  R-v a l u e .  T e s t i n g  m u s t  
b e  c o n d u c t e d  b y  a c e r t i f i e d  t e s t i n g  l a b o r a t o r y .  
M a n u f a c t u r e r s '  p r o d u c t  l i t e r a t u r e  m u s t  s p e c i f y  the t e s t e d
R - v a l u e  a n d  t h e  n a m e  o f  t h e  t e s t i n g  l a b o r a t o r y .

4.8 P l u m b i n g

H y d r o n i c  a n d  d o m e s t i c  h o t - w a t e r  p i p e s  l o c a t e d  o u t s i d e  of
c o n d i t i o n e d  s p a c e s  a n d  n o t  i n t e n t i o n a l l y  u s e d  to h e a t  the 
s p a c e  or, if w i t h i n  3 i n c h e s  o f  a c o l d - w a t e r  pipe, m u s t  be
i n s u l a t e d  to a m i n i m u m  R - v a l u e  o f  4.0.

P l u m b i n g  m u s t  c o m p l y  w i t h  the c u r r e n t  U n i f o r m  P l u m b i n g  Code.

4 . 9 A i r  D u c t s

F o r  R e g i o n  1: A i r  d u c t s  t r a n s p o r t i n g  c o n d i t i o n e d  air
t h r o u g h  a t t i c s ,  g a r a g e s ,  a n d  c r a w l  s p a c e s  m u s t  be s e a l e d  at 
all j o i n t s  a n d  i n s u l a t e d  to a m i n i m u m  R - v a l u e  o f  6 .0 .

F o r  R e g i o n s  2, 3, 4, a n d  5: A i r  d u c t s  not i n t e n d e d  to heat
a s pace d i r e c t l y  o r  t h r o u g h  t r a n s m i s s i o n  lo s s e s  m u s t  be 
s e a l e d  at a l l  j o i n t s  a n d  i n s u l a t e d  to a m i n i m u m  R - v a l u e  of
6 . 0 .
A i r  d u c t s  t r a n s p o r t i n g  air of 70°F or m o r e  are not p e r m i t t e d  
in u n c o n d i t i o n e d  a t t i c  s p a c e s  u n l e s s  the air is b e i n g  
e x h a u s t e d  d i r e c t l y  tc the o u t d o o r  e n v i r o n m e n t .

A i r  d u c t s  m u s t  c o m p l y  w i t h  the c u r r e n t  U n i f o r m  M e c h a n i c a l  
C o d e .

4.10 F r a m i n g  F a c t o r s

Th e  f o l l o w i n g  f a c t o r s  s h o u l d  b e  u s e d  for w o o d  fr a m e d  w a l l s  
w h e n  c a l c u l a t i n g  the o v e r a l l  U - v a l u e s  r e q u i r e d  in this 
c h a p t e r .  F r a m i n g  f a c t o r s  a c c o u n ?  for the e s t i m a t e d  a m o u n t  
of f r a m i n g  c o n t a i n e d  in o p a q u e  e n v e l o p e  areas.
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C e i l i n g s  and Floors:

13 p e r c e n t  for 2- i n c h  joists at 12 i n c h e s  on c e n t e r
10 p e r c e n t  for 2- i n c h  jo i s t s  at 16 i n c h e s  on c e n t e r

6 p e r c e n t  for 2 - i n c h  joists at 24 i n c h e s  o n  c e n t e r
10 p e r c e n t  for 2 - i n c h  p l a n k  and 4 - i n c h  b e a m s  at 48

i n c h e s  on c e n t e r

W a l l s :

15 p e r c e n t  for 2- i n c h  s t uds at 16 i n c h e s  on c e n t e r
12 p e r c e n t  for 2 - i n c h  studs at 24 i n c h e s  on c e n t e r

4.11 U Q C a l c u l a t i o n  E x a m p l e

T h i s  is an e x a m p l e  o f  h o w  to c a l c u l a t e  a U - v a l u e  for a 
c e i l i n g  w i t h  o n e  skylight. U - v a l u e s  for wal°Ls and floors 
w o u l d  be  c a l c u l a t e d  in a simil§r m an n e r .

S t e p  1: C a l c u l a t e  the c o m p o s i t e  t h e r m a l  t r a n s m i t t a n c e  of all 
e l e m e n t s  o f  the o p a q u e  (nonglazed) ce i l i n g .  R - v a l u e s  for 
e a c h  e l e m e n t  o f  the o p a q u e  c e i l i n g  can be found in A p p e n d i x  
C or in o t h e r  r e f e r e n c e  sources.

C e i l i n g  R - V a l u e s
B e t w e e n  F r a m i n g  A t  F r a m i n g
0.61 i n s i d e  air film 0 .6 _
0.55 5/8" g y p s u m  w a l l  b o a r d  0.55

38.00 R- 3 8  f i b e r g l a s s  i n s u l a t i o n  N / A
N / A  2x4 truss b o t t o m  c h o r d  @ 24" oc. 4.35

f i b e r g l a s s  i n s u l a t i o n  a b o v e  
N / A  t r u s s  b o t t o m  c o r d  27.00
0.61 a t t i c  air f i l m  0.61

39.77 33.12

T h e r e f o r e :  U c e -Qj_n g = 0. 9 4  + 0.06
3 9 .77 33.12

= 0 . 023 + 0.001

= 0.024

* R e m e m b e r  to a l w a y s  i n c l u d e  the e f f e c t  of f r a m i n g  factors.

S t e p  2: F i n d  the U - v a l u e  o f  the s k y l i g h t  b e i n g  used. Lo o k
in m a n u f a c t u r e r ' s  l i t e r a t u r e  for the s p e c i f i e d  U - v a l u e  or 
R - value. R e m e m b e r ,  U = 1/R a n d  R = 1/U. In this case,
let's a s s u m e  an R - 2 . 0  skylight.

T h e r e f o r e :  U . .. , . = 1/R
s k y l i g h t  = 1 / 2 _Q

= 0.500
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S t e p  3: C a l c u l a t e  the a r e a  o f  the o p a q u e  c e i l i n g  a n d  the
skylight.

a) o n l y  one s k y l i g h t  is b e i n g  u s e d  and the a r e a  is 
g i v e n  by the m a n u f a c t u r e r  as 8 sq. ft.

b) the g r o s s  c e i l i n g  a r e a  is:

30 ft. x 44 ft. = 1320 sq. ft.

So, the n e t  c e i l i n g  (opaque) a r e a  is:

1320 sq. ft. - 8 sq. ft. = 1312 sq. ft.

S t e p  4: C a l c u l a t e  the o v e r a l l  t h e r m a l  t r a n s m i t t a n c e  v a l u e
(UQ ) of the c e i l i n g  envel o p e .

^ c e i l i n g  A A ceiling^  ̂ ^U s k y l i g h t  x A skylight^

[0.024 x 1312] + [0.500 x 3] 

= 1320

31 . 4 8 8  + 4 

= 1320

= 0.026

Yo u  c a n  see f r o m  t h i s  e x a m p l e  t h a t  p e r f o r m a n c e  c a l c u l a t i o n s  are
not d i f f i c u l t .  Also, this s i m p l e  c a l c u l a t i o n  s h o w s  t h a t  the
r e s u l t a n t  c e i l i n g  U - v a l u e  of 0 . 0 2 6  e x c e e d s  the m a x i m u m  c . I o w a b l p
U - v a l u e  of  0.024 g R v e n  in T a b l e  4.1. T h e r e f o r e ,  the R - v a l u e  of
t R e  R-38 c e i l i n g  i n s u l a t i o n  s h o u l d  b e  i n c r e a s e d ,  o r  t h e  s k y l i g h t
R - v a l u e  s h o u l d  be  i n c r e a s e d ,  or the s k y l i g h t  s h o u l d  be
e l i m i n a t e d .  C o m p l i a n c e  is a c c o m p l i s h e d  w h e n  the c a l c u l a t e d
U - v a l u e  e q u a l s  or is less t h a n  the m a x i m u m  a l l o w a b l e  U -v a l u e  
o . , o

g i v e n  in T a b l e  4.1.
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TABLE **.1 MAXIMUM ALLOWABLE ENVELOPE U -VALUES
o

C a u t i o n :  Pe rma f r o s t  a rea s  r e q u i r e  e n g i n e e r i n g  a n a l y s i s  f o r  p r o p e r  a p p l i c a t i o n  o f  i n s u l a t i o n  i n
c o n t a c t  w i t h  t h e  g r ou nd .

ENVELOPE PERFORMANCE CR ITER IA ,  U0

Reg ion  Number
Reg i on  Name

Hea t i  ng Fuel C e i l i n g

Above-
grade
Wa l l F l o o r

Be 1 ovv-
gr ade
Wa l l

SIab-on- 
qrade  F l o o r

Reg i on  1

Sou t h e a s t

A l l  F u e l s 0.024 0.089 0.032 0.066 0.066

Reg ion  2

S o u t h c e n t r a l ,  A l e u t i a n ,  
Kod i ak

N a t u r a l  Gas 0.024 0.099 0.046 0.100 0.100

A l l  O th e r  F u e l s 0.024 0.085 0.032 0.066 0.066

Reg ion  3

I n t e r i o r ,  
Sou thwes t

A l l  F u e l s 0.024 0.078 0.022 0.059 0.066

Reg ion  A

Nor thwes t

A l l  F u e l s 0.024 0.073 0.022 0.059 0.066

Reg ion  5

A r c t i c  S l o p e  

A l l  F u e l s 0.018 0.069 0.018



C h a p t e r  5 
B U I L D I N G  B U D G E T  M E T H O D

T h i s  c h a p t e r  e s t a b l i s h e s  d e s i g n  c r i t e r i a  in terms o f  the total 
a m o u n t  of e n e r g y  u s e d  b y  a b u i l d i n g  in all its systems. The 
B u i l d i n g  B u d g e t  M e t h o d  r e q u i r e s  e x t e n s i v e  c a l c u l a t i o n s  and 
s u b s t a n t i a t i o n  of data. T h i s  m e t h o d  is the m o s t  c o m p l i c a t e d  pa t h  
to c o m p l i a n c e  w i t h  t h e  S t a n d a r d  b u t  is a l s o  the m o s t  flexible. 
The d e s i g n e r  is free to d e s i g n  the b u i l d i n g  in any way, p r o v i d e d  
the b u i l d i n g  d o e s  not e x c e e d  the m a x i m u m  net he a t  .oss v a l u e s  
g i v e n  in th i s  c h apter.

5.1 B u i l d i n g  H e a t  L o s s  B u d g e t

B u i l d i n g s  d e s i g n e d  i n  a c c o r d a n c e  w i t h  this c h a p t e r  m u s t  not 
e x c e e d  the t o t a l  b u i l d i n g  n e t  h e a t  loss b u d g e t  g i v e n  in 
T a b l e  5.1, p a g e  35, e x p r e s s e d  in B t u  p e r  sq u a r e  foot of 
c o n d i t i o n e d  f l o o r  a r e a  p e r  year. N e t  b u i l d i n g  h e a t  loss 
m e a n s  t o t a l  b u i l d i n g  h e a t  loss less any i n t e r n a l  a n d  s o l a r  
g a i n s .

5.2 C a l c u l a t i o n  P r o c e d u r e s

C a l c u l a t i o n  p r o c e d u r e s  m u s t  b e  d o c u m e n t e d ,  c o n t a i n  full 
d e t a i l s ,  a n d  b e  b a s e d  u p o n  a c c e p t e d  e n g i n e e r i n g  p r a c t i c e s  
s u c h  as t h o s e  u s e d  b y  ASHRAE.

5.3 I n f i l t r a t i o n  C a l c u l a t i o n

I n f i l t r a t i o n  h e a t  loss c a l c u l a t i o n s  are l i m i t e d  to no less 
t h a n  0.5 a i r  c h a n g e  p e r  h o u r  w h e n  d e r i v i n g  the b u i l d i n g ' s  
t o t a l  h e a t  loss b u d g e t  for c o m p a r i s o n  w i t h  T a b l e  5.1. 
r e q u i r e m e n t s .

5.4 S u b m i s s i o n  R e q u i r e m e n t s

S u b m i s s i o n s  m u s t  i n c l u d e  p l a n s  a n d  s p e c i f i c a t i o n s  s h o w i n g  
d e t a i l s  of all p e r t i n e n t  data, features, e q u i p m e n t ,  and 
s y s t e m s  o f  the b u i l d i n g  i n c l u d i n g  c o m p l e t e  d e s c r i p t i o n s  of 
m a t e r i a l s ,  e n g i n e e r i n g  data, t e s t  data, m a n u f a c t u r e r ' s  data, 
an d  all o t h e r  d a t a  n e c e s s a r y  to a l l o w  p r o p e r  i d e n t i f i c a t i o n  
of  the p r o p o s e d  b u i l d i n g ' s  e n e r g y  c o m p o n e n t s .  S u b m i s s i o n s  
l a c k i n g  s u f f i c i e n t  d e t a i l  to v e r i f y  a b u i l d i n g ' s  e n e r g y  
b u d g e t  m a y  be r e j e c t e d .

* 5.5 F r a m i n g  F a c t o r s

T h e  f o l l o w i n g  f a c t o r s  s h o u l d  b e  u s e d  for w o o d - f r a m e d  w a l l s  
w h e n  c a l c u l a t i n g  o v e r a l l  U - values. F r a m i n g  f a c t o r s  a c c o u n t  
for the e s t i m a t e d  a m o u n t  of f r a m i n g  c o n t a i n e d  in o p a q u e  
e n v e l o p e  areas. C h a p t e r  4 s h o w s  an e x a m p l e  of h o w  f r a m i n g  
f a c t o r s  are used.
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C e i l i n g s  and Floors:

13 p e r c e n t  for 2- i n c h  j o i s t s  a t  12 i n c h e s  o n  c e n t e r
10 p e r c e n t  for 2- i n c h  j o i s t s  at 16 i n c h e s  on  c e n t e r

6 p e r c e n t  for 2 - i n c h  j o i s t s  at 24 i n c h e s  on c e n t e r
10 p e r c e n t  for 2 - i n c h  p l a n t  a n d  4 - i n c h  b e a m s  at 48

i n c h e s  on c e n t e r

W a l l s :

15 p e r c e n t  for 2- i n c h  s t u d s  at 16 i n c h e s  o n  c e n t e r
12 p e r c e n t  for 2 - i n c h  s t u d s  at 24 i n c h e s  o n  c e n t e r

5.6 D e s i g n  P a r a m e t e r s

The f o l l o w i n g  d e s i g n  p a r a m e t e r s  s h a l l  be  u s e d  for h e a t  loss 
c a l c u l a t i o n s  r e q u i r e d  u n d e r  th i s  c h a p t e r :

a. T e m p e r a t u r e s :

o I n d o o r  d e s i g n  d r y  b u l b  t e m p e r a t u r e  s h a l l  not be
set le s s  t h a n  65°F w h e n  c a l c u l a t i n g  h e a t  loss;

o S e l e c t  o u t d o o r  d e s i g n  d r y  b u l b  t e m p e r a t u r e  from
the w e a t h e r  s t a t i o n  g i v e n  in A p p e n d i x  B, W e a t h e r  
D a t a  t h a t  is m o s t  r e p r e s e n t a t i v e  o f  t h e  p r o p o s e d  
b u i l d i n g  site;

o S e l e c t  h e a t i n g  d e g r e e  d a y s  fr o m  the weather­
s t a t i o n  g i v e n  in A p p e n d i x  B, W e a t h e r  D a t a  th a t  is 
m o s t  r e p r e s e n t a t i v e  of the p r o p o s e d  b u i l d i n g  site.

b. R e l a t i v e  H u m i d i t y :

o I n d o o r  w i n t e r  d e s i g n  r e l a t i v e  h u m i d i t y  s h all n o t
e x c e e d  30 pe r c e n t .

c. Int ;rnal H e a t  Gain:

In the a b s e n c e  of  v e r i f i a b l e  data, i n t e r n a l  h e a t  ga i n  
for an a v e r a g e  h o u s e h o l d  m a y  be  a s s u m e d  at:

o M e n  480 B t u / p e r s o n / h o u r  o f  o c c u p a n c y
o W o m e n  410 B t u / p e r s o n / h o u r  o f  o c c u p a n c y
o C h i l d r e n  360 B t u / p e r s o n / h o u r  of  o c c u p a n c y
o A p p l i a n c e s  3 7 , 4 0 0  B t u / d a y  t o t a l  all a p p l i a n c e s

d. S o l a r  Gains:

S o l a r  h e a t  g a i n s  m a y  be  i n c l u d e d  p r o v i d e d  s u b s t a n t i a l  
d o c u m e n t a t i o n ,  u s i n g  p r o v e n  m e t h o d o l o g i e s ,  are used. 
D o c u m e n t a t i o n  m u s t  be s u b m i t t e d  for e v a l u a t i o n .
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TABLE 5.1 MAXIMUM HEAT LOSS BUDGET ALLOWABLE

Region No.

Maximum Allowable Net Loss 

(BTU/SF of floor area /year)

Region Name

Heating Fuel

Detached Single-family 

& Duplex Units

All Other Applicable 

Residential Units 

(Multi-family!.

Region 1

Southeast

All Fuels 33,000 24,000

Region 2

Southcentral, 

A l e u t i a n , 

Kodiak

Natural Gas 43,800 30,700

All Other Fuels 37,000 28,700

Region 3

Interior,

Southwest

All Fuels 55,200 43,300

Region 4

Northwest

All Fuels 6.,700 48,000

Region 5

Arctic Slope

All Fuels 82,000 65,400

* T h e  g r o s s  f l oor a r e a  of a ] 1 c o n d i t i o n e d  spaces.



C H A P T E R  6 
R E C O M M E N D E D  M E A S U R E S

T h i s  C h a p t e r  r e c o m m e n d s  f u r t h e r  e n e r g y  conservation, m e a s u r e s  as a 
g u i d e  for h o m e o w n e r s ,  d e s i g n e r s ,  o r  b u i l d e r s  w h o  d e s i r e  i n c r e a s e d

* e n e r g y - e f f i c i e n c y  lev e l s  in t h e i r  homes. T h e s e  m e a s u r e s  are NOT  
m a n d a t o r y .

• 6.1 A i r  I n f i l t r a t i o n  B a r r i e r s

A l a s k a n  h o m e s  lose as m u c h  as 40 to 50 p e r c e n t  o f  h e a t e d  
i n t e r i o r  a i r  to the o u t d o o r s  e v e r y  h o u r  due to u n c o n t r o l l e d  
a i r  i n f i l t r a t i o n .  W i n d  b l o w i n g  into e x t e r i o r  w a l l s  and 
fl o o r s  c o n t r i b u t e s  to this h e a t  loss.

A i r  i n f i l t r a t i o n  b a r r i e r s  on e x t e r i o r  e n v e l o p e  s u r f a c e s  can 
r e d u c e  h e a t  loss. I n f i l t r a t i o n  b a r r i e r  m a t e r i a l  is a p p l i e d  
o n  the e x t e r i o r  side of joists, studs, r i g i d  insul a t i o n ,  or 
s t r u c t u r a l  s h e a t h i n g ,  t h e n  c o v e r e d  o v e r  w i t h  f i n i s h e d  si d i n g  
m a t e r i a l .  The air i n f i l t r a t i o n  b a r r i e r  s h o u l d  be h i g h l y  
p e r m e a b l e  so t h a t  i t  d o e s  n o t  e n t r a p  m o i s t u r e  w i t h i n  the 
w a l l  o r  floor c a v i t y  y e t  t i g h t  e n o u g h  to p r e v e n t  w i n d  from  
b l o w i n g  in t o  t h e  cavity. 'Parsec' and 'Tyvek' are n ames of 
t w o  p r o d u c t s  u s e d  as a i r  i n f i l t r a t i o n  barri e r s .  T h eir 
a p p e a r a n c e  and m a n n e r  of i n s t a l l a t i o n  is s i m i l a r  to that of 
a tough, w h i t e  p a p e r  t h a t  is r o l l e d  o n t o  the h o u s e  from a 
5 ft. w i d e  x 1 00 ft. long roll.

6.2 I n d o o r  Air Q u a l i t y

I n d o o r  air q u a l i t y  in "t i g h t , "  e n e r g y  e f f i c i e n t  h o m e s  is of 
g r e a t e r  c o n c e r n  t h a n  in "leaky" e n e r g y - i n e f f i c i e n t  homes. 
T i g h t  h o m e s  c a n  c o n c e n t r a t e  e x i s t i n g  i n d o o r  p o l l u t a n t s  
b e c a u s e  of low air e x c h a n g e  rates, b u t  t i g h t  h o m e s  do not 
" p r o d u c e "  p o l l u t a n t s .  P o l l u t a n t s  c o m e  f r o m  the m a t e r i a l s  
t h e  b u i l d e r  s e l e c t s  to c o n s t r u c t  the home, the h o m e ' s  site, 
a n d  t h e  g o o d s  the h o m e o w n e r  b r i n g s  in t o  the home. T h e s e 
t h i n g s  are c o n t r o l l a b l e  to a large e x t e n t  b y  the b u i l d e r  and 
h o m e o w n e r .  I d e n t i f y i n g  p o s s i b l e  s o u r c e s  a n d  s t r e n g t h s  of 
p o l l u t a n t s  b e f o r e  c o n s t r u c t i o n  a n d  m i n i m i s i n g  t heir use or 
i m p a c t  is the b e s t  w a y  to r e d u c e  i n d o o r  a i r  p o l l u t i o n  
levels. I n c r e a s i n g  the l e a k i n e s s  o f  a h o m e  w i t h o u t  
m i n i m i z i n g  p o l l u t a n t  s o u r c e s  w i l l  n o t  n e c e s s a r i l y  as s u r e  
g o o d  .indoor air q u a l i t y ,  b u t  wi l l  c e r t a i n l y  i n c r e a s e  e n e r g y  
costs.

U s i n g  v e n t i l a t i o n  d e v i c e s  s u c h  as c e n t r a l  e x h a u s t  s ystems, 
b a t h r o o m  a n d  k i t c h e n  r a n g e  h o o d  fans, and a i r - t o - a i r  h e a t  
e x c h a n g e r s  w i l l  s u b s t a n t i a l l y  i m p r o v e  i n d o o r  air q u a l i t y  
a n d  a r e  r e c o m m e n d e d  as a m e a n s  to c o n t r o l  h o u s e  v e n t i l a t i o n
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w i t h  g r e a t e r  a c c u r a c y  b u t  w i t h o u t  e x c e s s i v e  h e a t  loss. As a 
g u i d e , v e n t i l a t i o n  s y s t e m s  (natural or m e c h a n i c a l )  s h o u l d  
c o l l e c t i v e l y  b e  c a p a b l e  of  p r o v i d i n g  the f o l l o w i n g  m i n i m u m  
v e n t i l a t i o n  rates, as e x c e r p t e d  f r o m  A S H R A E  S t a n d a r d  62

M o i s t u r e  a c c u m u l a t i o n  is t h e  m o s t  p r e v a l e n t  i n d o o r  air 
q u a l i t y  p r o b l e m  in Alaska. B a t h r o o m s  a n d  k i t c h e n s  u s u a l l y  
p r o d u c e  the m o s t  m o i s t u r e .  A  50 C F M  e x h a u s t  f a n  in  a 6 ft. 
x  9 ft. x  8 ft. h e i g h t  b a t h r o o m  w i l l  p r o v i d e  one c o m p l e t e  
r o o m  air c h a n g e  in  a b o u t  4$ m i n u t e s .  A  100 C F M  k i t c h e n  
r a n g e  h o o d  fan in a 9 ft. x 14 ft. x  8 ft. h e i g h t  k i t c h e n  
w i l l  p r o v i d e  one c o m p l e t e  r o o m  a i r - c h a n g e  in a b o u t  10 
m i n u t e s .  O b v i o u s l y ,  m o s t  o f  a h o m e ' s  p o t e n t i a l  m o i s t u r e  
p r o b l e m s  can b e  e l i m i n a t e d  by s i m p l y  u s i n g  t h e s e  e x h a u s t  
fans w h m e v e r  m o i s t u r e  is g e n e r a t e d  in  t h e s e  rooms. E x h a u s t  
fans in b a t h r o o m s  and k i t c h e n s  are r e c o m m e n d e d  e v e n  if 
o p e n a b l e  w i n d o w s  a r e  p r o v i d e d  in t h e s e  rooms.

W h e n e v e r  e x h a u s t  fans a r e  u s e d  in l i v i n g  s p a c e s  ca r e  m u s t  be 
t a k e n  to p r e v e n t  d a n g e r o u s  b a c k d r a f t i n g  o f  c o m b u s t i o n  g a s e s  
into li v i n g  s p a c e s  f r o m  a p p l i a n c e s  such as f u r n a c e s  and 
f i r e p l a c e s .  M a k e  sure c o m b u s t i o n  a p p l i a n c e s  a r e  a l w a y s  
p r o v i d e d  w i t h  a d e q u a t e  air s u p p l i e s  as r e c o m m e n d e d  b y  the 
a p p l i a n c e  m a n u f a c t u r e r  e v e n  w h e n  o p e r a t i n g  e x h a u s t  f a n s  as 
m e n t i o n e d  above.

6.3 A i r - T o - A i r  H e a t  E x c h a n g e r s

A i r - t o - a i r  h e a t  e x c h a n g e r s  p r o v i d e  a p o s i t i v e  m e a n s  of 
c o n t r o l l i n g  i n d o o r  air q u a l i t y  w h i l e  a l s o  r e c o v e r i n g  heat 
e n e r g y  t h a t  w o u l d  o t h e r w i s e  b e  e x h a u s t e d  to the o u t d o o r s .

A n  a i r - t o - a i r  h e a t  e x c h a n g e r  is a v e n t i l a t i o n  d e v i c e  c a p a b l e  
o f  t r a n s f e r r i n g  h e a t  f r o m  the air b e i n g  e x h a u s t e d  to the 
fresh, c o l d  air b e i n g  p u l l e d  i n t o  t h e  house. Heat 
e x c h a n g e r s  do not p r o d u c e  heat; th e y  o n l y  e x c h a n g e  h e a t  from  
one air s t r e a m  to another. As m u c h  as 50 to 70 p e r c e n t  of 
the h e a t  in stale, w a r m  air can be r e c o v e r e d .  Also, s i n c e  
m o s t  e x c h a n g e r s  d o  not m i x  air streams, g o o d  i n d o o r  air
q u a l i t y  is a t t a i n e d  e v e n  w i t h  low air e x c h a n g e  rates.

C o n s u m e r s  are a d v i s e d  to c h o o s e  he a t  e x c h a n g e r s  c a r e f u l l y  as 
some e x c h a n g e r s  h a v e  e x h i b i t e d  f r e e z i n g  and m a i n t e n a n c e
p r o b l e m s  in the e x t r e m e  cold of A l a ska.

6.4 A r c t i c  E n t r i e s

A r c t i c  e n t r i e s  c o n t r o l  e x c e s s i v e  h e a t  loss to the o u t d o o r s
by a l l o w i n g  o n l y  t h e  s mall a m o u n t  of h e a t e d  air in the e n t r y
to be lost to the o u t d o o r s  each time the e x t e r i o r  d o o r  it 
o p e n e d .

-1981

o B a t h r o o m s  and t o i l e t  r o o m s
o K i t c h e n s
o All o t h e r  l i v i n g  s p a c e s

50 CFM 
100 CFM  
10 C F M
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C l o c k  T h e r m o s t a t s

C l o c k  t h e r m o s t a t s  p r o v i d e  a u t o m a t i c  t e m p e r a t u r e  s e t b a c k  w h e n  
c o m f o r t  s p a c e  h e a t i n g  is r e d u c e d  o r  not des i r e d .  In 
A n c h o r a g e ,  for e xample, if the t h e r m o s t a t  is set b a c k  from  
7 2°F to 6 0°F d u r i n g  the n i g h t  and d u r i n g  the d a y  w h e n  the 
h o u s e  is u n o c c u p i e d  there c a n  be as m u c h  as a 16% r e d u c t i o n  
in e n e r g y  costs.

W a t e r - h e a t e r  T i m e r s

A u t o m a t i c  w a t e r - h e a t e r  t i m e r s  r e d u c e  h e a t  loss f r o m  w a t e r  
h e a t e r s  d u r i n g  p e r i o d s  o f  standby. T i m e r s  sho u l d  be 
i n s t a l l e d  on l y  on w a t e r  h e a t e r s  i n  s e m i c o n d i t i o n e d  or 
u n c o n d i t i o n e d  s p a c e s  if t h e r e  is no d a n g e r  of  f r e e z i n g  or 
e x c e s s  c o n d e n s a t i o n  on the ta n k  sur f a c e .  T i m e r s  s h o u l d  be 
i n s t a l l e d  o n  w a t e r  h e a t e r s  in c o n d i t i o n e d  s p a c e s  if the 
h e a t e r  uses a fuel o f  s i g n i f i c a n t l y  g r e a t e r  c o s t  th a n  th a t  
u s e d  t o  p r o v i d e  s p a c e  heat.

C r a w l  S p a c e  V e n t s

C r a w l  s p a c e  v e n t s  s h o u l d  be c l o s e d  a n d  c o v e r e d  w i t h  
i n s u l a t i o n  d u r i n g  the h e a t i n g  s e a s o n  to p r e v e n t  he a t  loss 
e x c e p t  in a r e a s  of p e r m a f r o s t  c o n d i t i o n s .

A p p l i a n c e s

C o n s u m e r s  s h o u l d  be a w a r e  of e n e r g y  r e q u i r e m e n t s  for a p p l i­
ances. T h o u g h  an i n d i v i d u a l  a p p l i a n c e  may not se e m  to ha v e  
m u c h  o f  an i m p a c t  o n  e n e r g y  costs, t o d a y ' s  h o m e s  u s u a l l y  
h a v e  m a n y  a p p l i a n c e s  and, all together, t h e i r  e n e r g y  d e m a n d s  
do  h a v e  a n o t i c e a b l e  i m p a c t  upon the e n e r g y  c o s t s  of the 
home.

C h o o s e  a p p l i a n c e s  that are e n e r g y  e f f i c i e n t .  C h e c k  the 
" E n e r g y  G u i d e "  l abel of c o m p a r a b l e  a p p l i a n c e s  b e f o r e  buying. 
P r o p e r l y  m a i n t a i n  all a p p l i a n c e s ,  a n d  t h e y  w i l l  r e m a i n  
e f f i c i e n t .

L i g h t i n g

M a n y  l i g h t i n g  desicrn c o n s i d e r a t i o n s  c a n  l ower e n e r g y  c o sts 
s i g n i f i c a n t l y .  Use r e f l e c t o r  type f i x t u r e s  a n d  b u l b s  for 
m o r e  l i g h t  at less >;?■'-+• age. Use t a s k  i n s t e a d  of g e n e r a l  
l i g h t i n g  f i x t u r e s  w h e n  p o s s i b l e .  F l u o r e s c e n t  f i x t u r e s  last 
7 to 10 t i m e s  l o n g e r  t h a n  i n c a n d e s c e n t  f i x t u r e s  and use 
a b o u t  o n e - t h i r d  as m u c h  e n e r g y  for t h e  same l i g h t  output. 
T i m e r s  can be i n s t a l l e d  to a u t o m a t i c a l l y  turn li g h t s  off  
w h e n  n o t  needed. K e e p  f ixtures clean; d u s t  a n d  d i r t  on 
f i x t u r e s  c a n  l o w e r  l i g h t i n g  levels as  m u c h  as 50%. The 
e a s i e s t  w a y  to sa v e  on l i g h t i n g  c o s t s  is to s i m p l y  tu r n  
l i g h t s  off w h e n  not n e e d e d  and use n a t u r a .1 l i g h t i n g  w h e n e v e r  
p o s s i b l e .
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A v o i d  r e c e s s i n g  l i g h t  f i x t u r e s  i n t o  e x t e r i o r  w a l l s  o r  
c e i l i n g s .  T h e s e  f i x t u r e s  m a k e  i n s t a l l a t i o n  o f  the v a p o r  
r e t a r d e r  and i n s u l a t i o n  d i f f i c u l t .  S u c h  d i f f i c u l t i e s  o f t e n  
l e a d  to m o i s t u r e ,  s t r u c t u r a l ,  a n d  h e a t  lo s s  p r o b l e m s .

6.10 F l o o r  P r o t e c t i o n

I n s u l a t i o n  in f l o o r s  o v e r  p i l i n g  or p o s t  a n d  p a d  t y p e  
f o u n d a t i o n s  n e e d s  to b e  p r o t e c t e d  f r o m  d i r e c t  e x p o s u r e  to 
t he o u t d o o r  e n v i r o n m e n t  o r  f r o m  d e s t r u c t i o n  by animals. 
T h i s  can be d o n e  b y  c o v e r i n g  the u n d e r s i d e  of the f l o o r  w i t h  
a n  a p p r o p r i a t e  m a t e r i a l  s u c h  as p l y w o o d  s h e a t h i n g .  W i t h o u t  
a c o v e r i n g ,  h i g h  w i n d s  or a n i m a l s  m a y  p u l l  f l o o r  i n s u l a t i o n  
o u t  o f  p l a c e  o r  d e s t r o y  it  a l t o g e t h e r .  In a r e a s  free o f  
p e r m a f r o s t ,  f o u n d a t i o n  p e r i m e t e r  s k i r t i n g  w i l l  a f f o r d  
s i m i l a r  p r o t e c t i o n .

6.11 F i r e p l a c e s

A t  best, m o s t  f i r e p l a c e s  r e t u r n  o n l y  10 p e r c e n t  o f  the 
b u r n i n g  w o o d ' s  e n e r g y  to t h e  r o o m  w h i l e  e x h a u s t i n g  a b o u t  90 
p e r c e n t  o f  the e n e r g y  u p  the chi m n e y .  To b e  e v e n  10 p e r c e n t  
e f f i c i e n t ,  the a v e r a g e  f i r e p l a c e  w i l l  c o n s u m e  a b o u t  2400 
c u b i c  fe e t  o f  air (the a m o u n t  in a n  a v e r a g e  l i v i n g  room) 
e v e r y  six m i n u t e s !

W h e n  f i r e p l a c e s  a r e  not in use, o r  w h e n  a s m o l d e r i n g  fire is 
l e f t  to d i e  o u t  o v e r n i g h t ,  d a m p e r s  l e f t  in the o p e n  p o s i t i o n  
w i l l  c o n t i n u o u s l y  e x h a u s t  a t r e m e n d o u s  a m o u n t  o f  i n t e r i o r  
air.

T o  m i n i m i z e  t h i s  h e a t  loss, the f o l l o w i n g  r e c o m m e n d a t i o n s  
a r e  p r o v i d e d  for m a s o n r y  f i r e p l a c e s  a n d  f a c t o r y  b u i l t  m e t a l  
f i r e p l a c e s :

a. P r o v i d e  a c o m b u s t i o n  a i r  i n t a k e  d u c t  to d r a w  air from 
o u t s i d e  t h e  b u i l d i n g  d i r e c t l y  i n t o  the firebox. The 
air i n t a k e  s h o u l d  h a v e  six s q u a r e  i n c h e s  m i n i m u m  c l e a r  
c r o s s  s e c t i o n a l  ar e a  and s h o u l d  b e  e q u i p p e d  w i t h  a 
r e a d i l y  a c c e s s i b l e ,  o p e r able, a n d  t i g h t - f i t t i n g  damper;

b. P r o v i d e  a t i g h t  fitting, c l o s e a b l e  m e t a l  o r  g l a s s  
door(s) c o v e r i n g  t h e  e n t i r e  o p e n i n g  o f  the fir e b o x ;

c. So m e  f i r e p l a c e s  a r e  s i g n i f i c a n t l y  m o r e  e f f i c i e n t  th a n  
ot h ers. C h e c k  e f f i c i e n c y  r a t i n g s  w h e n  s h o p p i n g .

6.12 A d j u s t a b l e  D o o r  F r a m e s  a n d  T h r e s h o l d s

E x p a n s i o n  and c o n t r a c t i o n  m o v e m e n t s  and d i f f e r e n t i a l  s e t­
t l i n g  of the h o u s e  w i l l  re n d e r  d o o r  f r a m e s  a n d  t h r e s h o l d s  
o u t - o f - p l u m b  w i t h  the door. A d j u s t a b l e  d o o r  f r a m e s  and 
t h r e s h o l d s  a l l o w  the h o m e o w n e r  t h e  c h a n c e  to  s q u a r e  the 
frame and d o o r  for a c o n t i n u e d  tight, e f f e c t i v e  s e a l  a g a i n s t  
air leakage.
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6.13 B u i l d i n g  D e s i g n

T h e  f o l l o w i n g  b u i l d i n g  c o n c e p t s  are e x a m p l e s  o f  g o o d  e n e r g y
c o n s e r v a t i o n  design:

a. O r i e n t  h e a t - p r o d u c i n g  sp a c e s  su c h  as k i t c h e n s  and 
f u r n a c e  rooms o n  the n o r t h  side o f  the house;

b. O r i e n t  l e a s t - u s e d  r ooms such as b e d r o o m s ,  c l o s e t s ,  and 
s t o r a g e  s p a c e s  o n  the. n o r t h  side o f  the house;

c. O r i e n t  li v i n g  s p a c e s  o n  the s o u t h  side of the h o u s e  to 
t a k e  a d v a n t a g e  o f  s o l a r  energy;

d. M i n i m i z e  n o r t h - f a c i n g  wi n d o w s ;

e. L o c a t e  p l u m b i n g  f i x t u r e s  as c l o s e  to the w a t e r  h e a t e r  
as p o s s i b l e  to m i n i m i z e  heat loss from long pipe runs;

f. L o c a t e  w a t e r  s u p p l y  a n d  w a s t e w a t e r  p i p e s  on i n t e r i o r  
w a l l s  i n s t e a d  o f  e x t e r i o r  w a l l s  to re d u c e  h e a t  loss a n d  
p o t e n t i a l  f r e e z e - u p  problems;

g. L o c a t e  b u i l t - i n s  such as m e d i c i n e  c a b i n e t s ,  t o w e l  bars, 
p h o n e  and t e l e v i s i o n  o u t l e t  b o x e s  o n  i n s i d e  walls. 
T h i s  a v o i d s  i n s t a l l a t i o n  d i f f i c u l t i e s  for the v a p o r  
r e t a r d e r  a n d  i n s u l a t i o n  in e x t e r i o r  w a l l s  w h i c h  c o u l d  
l e a d  t o  m o i s t u r e ,  s t r u cture, a n d  h e a t  loss p r o b l e m s .

h. T h e r m a l  m a s s  s u c h  as c o n c rete, b r i c k s ,  w a t e r ,  steel, 
tile, or  m a s o n r y  b l o c k s  he l p  to s t o r e  h e a t  a n d  e v e n  
t e m p e r a t u r e  d i f f e r e n c e s  b e t w e e n  n i g h t  and day. P l a c e  
as m u c h  m a s s  as  p o s s i b l e  w h e r e  t h e  s u n  c o m i n g  t h r o u g h  
s o u t h - f a c i n g  w i n d o w s  m a y  s t r i k e  it d i r e c t l y .

i. D a r k e r  e x t e r i o r  b u i l d i n g  co l o r s  a b s o r b  m o r e  s o l a r  h e a t  
t h a n  l i g h t e r  colors. How e v e r ,  l i g h t e r  i n t e r i o r  c o l o r s  
d i s t r i b u t e  l i g h t  t h r o u g h o u t  the h o u s e  b e t t e r  t h a n  
d a r k e r  colors.

6.14 S i t e  D e s i g n

T he f o l l o w i n g  s i t e  d e s i g n  c o n s i d e r a t i o n s  w i l l  h e l p  to
m i n i m i z e  b u i l d i n g  h e a t  loss.

a. M i n i m i z e  the b u i l d i n g ' s  e x p o s e d  e n v e l o p e  a r e a  w h i l e  
m a x i m i z i n g  i n t e r i o r  v o l ume;

b. In a r e a s  w h e r e  s o l a r  h e a t  g a i n s  c a n  be s u b s t a n t i a l ,  it 
is g e n e r a l l y  b e t t e r  to s h a p e  the b u i l d i n g  l o n g e r  o n  t h e  
e a s t / w e s t  axis a n d  s h o r t e r  on the n o r t h / s o u t h  axis;
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c. U t i l i z e  s u r r o u n d i n g  s u r f a c e s  a n d  l a n d s c a p i n g  m a t e r i a l s  
su c h  as h i l l s ,  t r e e s ,  a n d  s h r u b b e r y  t o  d e f l e c t  or 
r e d u c e  w i n t e r  w i n d s  w h i l e  at t h e  s a m e  t i m e  i n c r e a s i n g  
s u m m e r  v e n t i l a t i o n  p o s s i b i l i t i e s  (if needed) and s o l a r  

h e a t  gains.

d. U t i l i z e  p o n d s ,  l a k e s  a n d  clear, f l a t  s u r f a c e s  t o  the 
s o u t h  of the b u i l d i n g  t o  e n h a n c e  r e f l e c t e d  s o l a r  gains.
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C H A P T E R  7 
D E F I N I T I O N S

The f o l l o w i n g  d e f i n i t i o n s  a p p l y  to this Standard.

1. A b o v e - g r a d e  Wall. Any p o r t i o n  o f  a wall m o r e  t h a n  12
i n c h e s  a b o v e  the a d j a c e n t  f i n i s h e d  g r a d e  s h all b e  c o n s i d e r e d
an a b o v e  g r a d e - w a i l .

2. A p p r o v e d .  R e f e r s  to a p p r o v a l  b y  b u i l d i n g  o f f i c i a l s  of
m a t e r i a l s  a n d  t y p e s  o f  c o n s t r u c t i o n  as the r e s u l t  of  i n v e s­
t i g a t i o n s  a n d  t e s t s  by them, or  by r e a s o n  o f  a c c e p t e d  
p r i n c i p l e s  o r  t e s t s  by r e c o g n i z e d  a u t h o r i t i e s ,  t e c h n i c a l  or 
s c i e n t i f i c  o r g a n i z a t i o n s .

3. ASHRAE. The A m e r i c a n  S o c i e t y  o f  H e a t i n g ,  R e f r i g e r a t i o n ,
a nd Air C o n d i t i o n i n g  E n g i n e e r s .

4. ASTM. T h e  A m e r i c a n  S o c i e t y  for T e s t i n g  a n d  M a t e r i a l s .

5. B e l o w - g r a d e  Wall. Any p o r t i o n  o f  a w a l l  w h i c h  e x t e n d s  no
m o r e  t h a n  12 inches a b o v e  the a d j a c e n t  f i n i s h e d  grade s hall 
be c o n s i d e r e d  a b e l o w  g r a d e - w a l l .

6 . B r i t i s h  T h e r m a l  U n i t  (Btu). Btu m e a n s  the a p p r o x i m a t e
a m o u n t  o f  h e a t  e n e r g y  r e q u i r e d  to r a i s e  the t e m p e r a t u r e  of 
o n e  p o u n d  of w a t e r  by one d e g r e e  F a r e n h e i t .

7. Cei l i n g .  A n y  g r o u p  o f  m e m b e r s  w h i c h  d e f i n e  the
b o u n d a r i e s  o f  a s p a c e  and has a s l o p e  o f  60 d e g r e e s  o r  less 
w i t h  the h o r i z o n t a l  plane.

8 . CFM. A  u n i t  of m e a s u r e  - C u b i c  F e e t  p e r  Minute.

9. C o n d i t i o n e d  Space. A r o o m  or o t h e r  e n c l o s e d  space
w h i c h  is i n t e n t i o n a l l y  or u n i n t e n t i o n a l l y  h e a t e d  a n d
c a p a b l e  of m a i n t a i n i n g  a t e m p e r a t u r e  o f  50 d e g r e e s
F a r e n h e i t  or h i g h e r .  B e d r o o m s ,  l i v i n g  rooms, a n d
k i t c h e n s  are e x a m p l e s  of  c o n d i t i o n e d  space.

10. D r y - b u l b  t e m p e r a t u r e .  T e m p e r a t u r e  of  air as i n d i c a t e d  b y
a s t a n d a r d  t h e r m o m e t e r ,  as c o n t r a s t e d  w i t h  w e t - b u l b  t e m p e r­
at u r e  w h i c h  d e p e n d s  u p o n  a t m o s p h e r i c  h u m i d i t y .

11. D w e l l i n g  Unit. A s i n g l e  u n i t  p r o v i d i n g  c o m p l e t e ,
i n d e p e n d e n t  l i v i n g  f a c i l i t i e s  for one or m o r e  p e r s o n s ,  
i n c l u d i n g  p r o v i s i o n s  for sleep i n g ,  e a t i n g ,  c o o k i n g ,  a n d
s a n i t a t i o n .  S a n i t a t i o n  f a c i l i t i e s  m a y  be d e t a c h e d  f r o m  
the d w e l l i n g  unit.
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12. E x t e r i o r  E n v e l o p e .  T h o s e  s u r f a c e s  o f  a s t r u c t u r e
w h i c h  are e x p o s e d  to c o n d i t i o n e d  or  s e m i c o n d i t i o n e d  s p a c e  on 
o n e  side a n d  the o u t d o o r  e n v i r o n m e n t  on the other. Th i s  
d o e s  n o t  i n c l u d e  r o o f  e a v e s / s o f f i t s  p r o j e c t i n g  b e y o n d  the 
e x t e r i o r  w a l l  o f  the str u c t u r e .

13. G l a z e d  Area. Is e q u a l  t o  t h e  f r ame d i m e n s i o n s  for 
s l i d i n g  g l a s s  doors, w i n d o w s ,  or  s k y l i g h t s ,  i n c l u d i n g  the 
g l a z i n g  and the sash.

14. G l a z i n g .  A l l  t r a n s p a r e n t  o r  t r a n s l u c e n t  m a t e r i a l s
i n  t h e  e x t e r i o r  e n v e l o p e  t h a t  lets in n a t u r a l  light, 
i n c l u d i n g  w i n d o w s ,  s k y l i g h t s ,  s l i d i n g  g l a s s  d o o r s ,  g l a s s
b r i c k  wa l l s ,  a n d  the g l a z e d  p o r t i o n s  of doors.

15. G r o s s  C e i l i n g  E n v e l o p e  Area. T h e  sum of all c e i l i n g
e n v e l o p e  a r e a s  i n c l u d i n g  the a r e a  d i r e c t l y  a b o v e  e x t e r i o r  
w a l l s .

16. G r o s s  F l o o r  E n v e l o p e  Area. T h e  s u m  o f  all f loor
e n v e l o p e  a r e a s  i n c l u d i n g  b a s e m e n t s ,  m e z z a n i n e s ,  and 
i n t e r m e d i a t e  f l o o r e d  t i e r s  o f  h e a d r o o m  h e i ght, m e a s u r e d
f r o m  the e x t e r i o r  face of e n v e l o p e  w a l l s  o r  f r o m  the 
c e n t e r  line o f  w a l l s  s e p a r a t i n g  b u i l d i n g s ,  b u t  not 
i n c l u d i n g :

o C o v e r e d  w a l k w a y s ,  o p e n  r o o f e d - o v e r  areas, p e r c h e s ,  and 
s i m i l a r  spaces;

o E x t e r i o r  t e r r a c e s  o r  steps, c h i m n e y s ,  r o o f  o v e r h a n g s ,  
a n d  s i m i l a r  features.

17. G r o s s  W a l l  E n v e l o p e  Area. The s u m  o f  all w a l l
e n v e l o p e  a r e a s  i n c l u d i n g  o p a q u e  w a l l  areas, w i n d o w  
areas, and d o o r  a r e a s  a n d  m e a s u r e d  fr o m  the s t r u c t u r a l  
s u b f l o o r  e l e v a t i o n  for a b o v e  g r a d e  w a l l s  or f r o m  the top of 
the f o o t i n g  for b e l o w  g r a d e  w a l l s  up to the j u n c t i o n  p o i n t  
w i t h  r o o f / c e i l i n g  s t r u c t u r a l  m e m b e r s .

18. H a b i t a b l e  Space. Is s p a c e  in a s t r u c t u r e  for
living, s l e e p i n g ,  eating, o r  c o o k i n g ,  or  w h i c h  has the 
p o t e n t i a l  for such uses, a n d  h a s  a c e i l i n g  h e i g h t  of 
n o t  less t h a n  7 fe e t  6 inches. B a t h r o o m s ,  t o i l e t  
c o m p a r t m e n t s ,  cl o s e t s ,  halls, foyers, s t o r a g e  or
u t i l i t y  space, a n d  s i m i l a r  a r e a s  are not c o n s i d e r e d  
h a b i t a b l e  space.

19. H a b i t a b l e  Story. The h o r i z o n t a l  d i v i s i o n s  o f  a
b u i l d i n g ,  e x t e n d i n g  from the f l o o r  to the c e i l i n g  or 
r o o f  l ying d i r e c t l y  a b o v e  it, a n d  h a v i n g  the uses
of  h a b i t a b l e  space.
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20. H e a t i n g  D e g r e e  Day (HDD ) . A unit, b a s e d  up o n
t e m p e r a t u r e  d i f f e r e n c e  a n d  time, u s e d  in e s t i m a t i n g  
fue?, c o n s u m p t i o n  and s p e c i f y i n g  the n o m i n a l  h e a t i n g  
l o a d  of a b u i l d i n g  in w i n t e r .  F o r  a n y  o n e  day, w h e n
the m e a n  t e m p e r a t u r e  is less t h a n  65 d e g r e e s  F a r e n h e i t ,  
t h e r e  are as m a n y  H e a t i n g  D e g r e e  D a y s  as d e g r e e s  F a r e n h e i t  
d i f f e r e n c e  in t e m p e r a t u r e  b e t w e e n  t h e  m e a n  t e m p e r a t u r e  for 
the d a y  a n d  65 d e g r e e s  F a r e n h e i t .

21. I n f i l t r a t i o n .  The u n c o n t r o l l e d  fl o w  of air t h r o u g h
h o l e s ,  o p e n i n g s ,  c r a c k s  a n d  c r e v i c e s  in a n d  a r o u n d  any
b u i l d i n g  e l e m e n t  c a u s e d  by  p r e s s u r e  e f f e c t s  of w i n d  
a n d / o r  t h e  e f f e c t  of d i f f e r e n c e s  in i n d o o r  and o u t d o o r  
a i r  d e nsity.

22. N e w  R e s i d e n t i a l  B u i l d i n g .  M e a n s  a r e s i d e n t i a l  b u i l d i n g
w h o s e  c o n s t r u c t i o n  b e g i n s  a f t e r  D e c e m b e r  31, 1987 and has
b e e n  o c c u p i e d  less than one year.

23. O p a q u e  E n v e l o p e  Area. All e x t e r i o r  e n v e l o p e  a r e a s  
e x c e p t  o p e n i n g s  for g l a z e d  a r e a  (windows, s k y l i g h t s ,  or 
s l i d i n g  glass doors) or d o o r  area.

24. R - v a l u e .  See " T h e r m a l  R e s i s t a n c e  (R)."

25. R  -value. See " T h e r m a l  R e s i s t a n c e ,  o v e r a l l  (R )."
o o

26. S e m i c o n d i t i o n e d  Space. A  r o o m  o r  o t h e r  e n c l o s e d  s p a c e
w h i c h  is h e a t e d  d i r e c t l y  o r  i n d i r e c t l y  b y  t h e  p r e s e n c e  of
c o m p o n e n t s  of a h e a t i n g  s y s t e m  or b y  t h e r m a l  t r a n s m i s s i o n  
f r o m  an a d j o i n i n g  c o n d i t i o n e d  s p a c e  and k e p t  at  a 
t e m p e r a t u r e  less t h a n  50 d e g r e e s  F a r e n h e i t .  C r a w l  spaces, 
a t t a c h e d  ga r a g e s ,  m e c h a n i c a l  rooms, a n d  b a s e m e n t s  are 
e x a m p l e s  of  s e m i c o n d i t i o n e d  space.

27. S k y l i g h t .  Any o p e n i n g  in the r o o f  s u r f a c e  w h i c h  is
g l a z e d  w i t h  a t r a n s p a r e n t  or t r a n s l u c e n t  m a t e r i a l ,  
i n c l u d i n g  the frame.

28. S l a b - o n - g r a d e .  H o r i z o n t a l l y  p l a c e d  c o n c r e t e  in d i r e c t  or
i n d i r e c t  (as w h e n  p l a c e d  o v e r  r i g i d  i n s u l a t i o n )  c o n t a c t  w i t h  
the g r o u n d  and us e d  as a f l o o r  w i t h i n  the b u i l d i n g  envel o p e .

29. S t e a d y  S t a t e  E f f i c i e n c y .  A  m e a s u r e m e n t  t a k e n  w h e n  the 
h e a t i n g  s y s t e m  is w a r m e d  u p  a n d  in a s t a t e  o f  u n c h a n g i n g  
("steady") t e m p e r a t u r e s  t h r o u g h o u t  t h e  h e a t i n g  a p p l i a n c e  and 
d i s t r i b u t i o n  system.

30. T h e r m a l  R e s i s t a n c e  (R). A  m e a s u r e  o f  t h e  a b i l i t y  of
a g i v e n  m a t e r i a l  to r e s i s t  h e a t  flow. R is the 
n u m e r i c a l  r e c i p r o c a l  o f  U. Thus, R = 1/U. T h e  h i g h e r
the R, the h i g h e r  the i n s u l a t i n g  va l u e .  A l l  i n s u l a t i o n  
p r o d u c t s  h a v i n g  the same R, r e g a r d l e s s  o f  m a t e r i a l  or
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th i g k n e s s ,  are e q u a l  in i n s u l a t i n g  v a l u e ;  e x p r e s s e d  as 
(ft''*hr* °F)/Btu. R - v a l u e s  for i n d i v i d u a l  e l e m e n t s  c a n  be
a d d e d  to g i v e  a t o t a l  R - v a l u e  for a n  assem b l y .

31. T h e r m a l  R e s i s t a n c e ,  o v e r a l l  (R ). A  m e a s u r e  o f  t h e  
o v e r a l l  a b i l i t y  of a g r o s s  a r e a  to r e s i s t  h e a t  flow. 
H e a t  m a y  f l o w  t h r o u g h  v a r i o u s  m a t e r i a l s  a l o n g  v a r i o u s  
p a r a l l e l  paths. R is the n u m e r i c a l  r e c i p r o c a l  o f  U . 
Thus, R q  = l / U o ; e x p r e s s e d  as (ft *hr*°F)/Btu.

32. T h e r m a l  T r a n s m i s s i o n  (Q). T h e  q u a n t i t y  o f  h e a t
f l o w i n g  f r o m  one s p a c e  to a n o t h e r  t h r o u g h  an  
i n t e r m e d i a r y  e l e m e n t  (walls, c e i l i n g s ,  floors, pipes,
a n d  s t u d s  a r e  examples) d u e  to all m e c h a n i s m s ,  in u n i t  time, 
u n d e r  the c o n d i t i o n s  p r e v a i l i n g  at t h a t  uime; e x p r e s s e d  a s  
Btu/hr.

33. T h e r m a l  T r a n s m i t t a n c e  (U). The c o e f f i c i e n t  of h e a t
t r a n s m i s s i o n  (air to a i r ) . It is t h e  ti m e  r a t e  o f  h e a t  fl o w
p e r  u n i t  a r e a  a n d  u n i t  t e m p e r a t u r e  d i f f e r e n c e  b e t w e e n  t h e  
w a r m  side and c o l d  side air films, e x p r e s s e d  as 
B t u / ( f t 2 * h r •°F). The U - v a l u e  a p p l i e s  to c o m b i n a t i o n s  o f
d i f f e r e n t  m a t e r i a l s  u s e d  i n  s e r i e s  a l o n g  the he a t  f l o w  path, 
s i n g l e  m a t e r i a l s  that c o m p r i s e  a b u i l d i n g  section, c a v i t y
air spaces, and s u r f a c e  air f ilms o n  b o t h  sides of a 
b u i l d i n g  e l e m e n t  (as a p p l i c a b l e )  . U v a l u e s  c a n n o t  be a d d e d  
t o g e t h e r  to g i v e  a t o t a l  U - v a l u e  for an assembly,

34. T h e r m a l  T r a n s m i t t a n c e ,  o v e r a l l  (U ) . The o v e r a l l  t h e r m a l
t r a n s m i t t a n c e  of a g r o s s  a r e a  o f  the e x t e r i o r  b u i l d i n g  
e n v e l o p e ,  e x p r e s s e d  as B t u / ( f t '•h r ■°F). The U - v a l u e  
a p p l i e s  to t h e  c o m b i n e d  e f f e c t  of t h e  ti m e  r a t e  o f  he§t flow 
t h r o u g h  the v a r i o u s  p a r a l l e l  paths, s u c h  as w i n d o w s ,  do o r s , 
a n d  opa q u e  c o n s t r u c t i o n  areas, c o m p r i s i n g  t h e  g r o s s  a r e a  o f  
o n e  or m o r e  e x t e r i o r  b u i l d i n g  e n v e l o p e  a s s e m b l y  s u c h  as 
w alls, floors, or r o o f / c e i l i n g s .

35. T h e r m o s t a t .  An a u t o m a t i c  d e v i c e  u s e d  to c o n t r o l
h e a t i n g  o r  c o o l i n g  a p p l i a n c e s .  T h e r m o s t a t s  are
a c t u a t e d  b y  t e m p e r a t u r e  and d e s i g n e d  to be r e s p o n s i v e
to t e m p e r a t u r e .

36. U - value. See "T h e r m a l  T r a n s m i t t a n c e  (U)."

37. U - v a lue. S e e  " T h e r m a l  T r a n s m i t t a n c e ,  o v e r a l l  (U )."
o o

38. Wall. A n y  g r o u p  o f  m e m b e r s  w h i c h  d e f i n e  the b o u n d a r i e s
of a b u i l d i n g  or s p ace a n d  h a s  a s l o p e  o f  60 d e g r e e s  or 
g r e a t e r  w i t h  the h o r i z o n t a l  plane.

39. W i n dow. A n y  o p e n i n g  (oti.er th a n  a door) in the wa l l
s u r f a c e  w h i c h  is g l a z e d  w i t h  a t r a n s p a r e n t  o r
t r a n s l u c e n t  m a t e r i a l ,  i n c l u d i n g  the f r a m i n g  a n d  sash.
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A P P E N D I X  A  c o n t i n u e d

Statewide Regional Index

For your convenience, the following cities/villages have been grouped according 

to their appropriate regions. These regions determine the requirements neces­

sary for compliance with the Standard.

REGION 1 REGION 2
SOUTHEAST SOUTHCENTRAL, ALEUTIAN , KODIAK
Angoon S e c l u s i o n  Harbor Adak K i n g  Sa lmon Roswe l l  Bay
Anne t t e S i t k a Afognak K ipnuk S a l ama to f
Annex Creek Skagway #2 Akh iok Kni  k Sanak
Auke Bay Smugg le r  Cove Akutan Kod i ak Sand P o i n t
Barano f S n e t t i  sham Anchor  P o i n t Kokhanok Sawmi l l
Beaver  F a l l s T a t i t l e k Anchorage K o l i g a n e k S e l d o v i  a
B e l l  I s l a n d Tenakec  S p r i  ngs Anderson K o t l i k Seward
C a l d e r Thorne  Bay Atka K u l i s  ANGB Shemya
Canyon I s l a n d Vi ew Cove A t t u Kw e t h luk Swentna
Chenega Wrange l  1 B e l k o f s k i Kwi g i 11i ngok S o l d o t n a
C h i c h a g o f Y ak u t a t B i g  Lake Lar sen  Bay Squaw Harbor
Cof fman  Cove Cape S a r i c h e f La t ou che S t a r i s k y  Creek
Cordova C aswe l l L ime V i  1 l a g e S t e r l  i ng
C r a i g C h i c k a l o o n Lower Ka l skag Summit
Edna Bay C h i g n i k Manokotak S u s i  tna
E l d r e d  Rock C h i g n i k  Lake M a r s h a l l S u t to n
E l  f i  n Cove C h i n i a k Mat .  Ag. Exp . Tehne ta  Pass
F i v e  F i n g e r  L i g h t C h u l i t a McGrath T a l k e e t n a

St i t i o n C l am  G u l c h M i d d l e t o n  I s l a n d Thompson Pass
G l a c i e r  Bay C o l d  Bay Moose Pass Tr apper s  Creek
G u l l  Cove C o l d  Harbor Mou n ta i n  V i  1l age Camp
Gus tavus Cooper  Land i n g Napaki  ak Tyonek
Hai  nes Cordova Napami u t e Una l aska
H o l l i s Cu r r y Napaski  ak Unga
Hoonah Diamond R id g e Naptowne Unnak I s l a n d
Hydaburg D r i f t w o o d  Bay Ne l s o n  Lagoon Va lde z
Hyder D u t c h  Harbor Newha l en Y/asi 11a
Juneau E k l u t n a New S tuyahok Whi t t i e r
Kake E lm en d o r f Newtok W i l l o w
Kasaan E n g l i s h  Bay N i gh tmu te Womens Bay
K e t c h i k a n F a l s e  Pass N i k i  s k i  Te rm in a l Yakataga Bay
K1 awock F o r t  G l e n n Ni n i 1 c h i  k
K1 ukwan F o r t  R i c h a r d s o n Ni k o l s k i
Kupr eano f Gi  rdwood O ld  Harbor
Met l  a k a t l  a Homer O u z i n k i e
Myers Chuck Hope Pa lmer
La Touche Hous ton P e r r v v i l l e
L i n c o l n  Rock L i g h t I v a n o f f  Bay P e t e r s v i l l c
L i  t t l e  Por t  Wa1 t e r I g u i g i g Pi l i a r  Moun ta i n
Moose V a l l e y Kachemak P i t k a 1s Poi  n t
Ocean Cape Kaguyak Por ta ge
P e l i c a n K a r l  uk Port  Graham
Pe t e r s b u r g K a s i g l u k Por t He i d en
Po r t  A l e x a nd e r K a s i l o f Por t  L i o n s
P o r t  Baker Kena i Por t  Mol 1er
P o r t  P r o t e c t i o n Kenney Lake P o r t l o c k
Saxman K i n g  Cove R a bb i t  Creek
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Statewide Regional Index

REGION 3
INTERIOR, SOUTHWEST
Aki ak Dry C reek K o t l i k Rampart
Ak i a c h ak Eag l e Koyukuk Red Dev i  1
A lakanuk Eek Kweth l uk Ri  c h a r d i -n
A1eknagi k Egeg ik K w i g i 11ingok Russ i a n  M i s s i o n
A11akaket E i  e l  son Lake Munchumina Ruby
Anderson Ekuk L i n e  V i l l a g e S a i n t  George
An i a k Ekwok Li vengood S a i n t  Mary' s
Anvl  k Emmonak Lower Ka l skag S a i n t  Mathew
Atmau t l uak E r n e s t i n e Lower To ns i na S a i n t  Pau l  I s l a n d
Aurora E s t e r Man l ey  Hot S p r i n g S a l c h a k e t
Bear Creek Eureka Manokotak Scammon Bay
Beave r E v a n s v i 11e Marsha l  1 Shage l uk
Beave r  Creek F a i  rbanks May Creek S he l do n  P o i n t
Be t he l F a r ew e l 1 McCa l l  urn SI ana
B e t t i e s Fe r ry McCar thy S I e e tm u t e
B ig D e l t a F o r t  G r e e l e y McGrath S l i d e  Moun ta i n
B ig  Moun ta i n F o r t  Wa i nw r i g h t M cK i n l e y  Park Sou th  Naknek
B i l l  Moore's F o r t  Yukon Medfra Spa r re vo hn
B i r c h  Creek Fox Mekoryuk S te ven s  V i  11 age
B la c k  Rap ids FI at Mentas ta Lake S tony  R i v e r
Boundary Gakona M i n to Sun t rana
Canyon Creek Ga l en a Moun ta i n  V i l l a g e Summi t
Cape Newenham G e r s t l e  R i v e r Murphy Dome Takotna
Cape Romanzof Georgetown Naknek Tanac ross
C a t h e d r a l  Rap i d s G l e n n a l l e n Napak i ak Tanana

Cr eek  #2 Go l d  K i n g  Creek Napamiu te T a t a l i n a
C a n t w e l 1 Goodnews Bay Napaski ak T e l i d a
C e n t r a l G r a y l i n g Nebesna T e t l i n
C h a l k y i t s i k Gu lkana Nenana Tog i ak
Chan da l a r H am i l t o n Newha len Tok
C h a n d a l a r  Lake H a r d i n g  Lake New S tuyahok Toksook Bay
Ch a t a n i  ka Hea l y Newtok Tons i n a
Chau th ba l  uk H e a l y  Lake Ni gh tmute Tu l uksak
Che f o rnak H o l y  C ross N i k o l a i Tununak
Chena Hot S p r i n g s Hooper Bay Non da l t o n T u n t u t u l i  ak
Chevak Hughes North  Po l e Twin  H i l l s
C h i c k e n Husl  i a Northway Ugask ik
Ch i  s t o c h i  na I g u i g i g Nor thway J u n c t i o n Upper Ka l skag
Ch i  t i  na 11iamna Nu la t o U s i b e l  1 i
Ch u l o on aw i c k I n d i a n  Mou n ta i n Nunap i  t chuk Unkumiute
C i  r c l e Ka l skag Ohogam iu te V e n e t i e
C i r c l e  Hot S p r i n g s K a l t a g Ophi  r Wi semen
C l a r k 1s P o i n t Kana tak O s c a r v i l l e
Cl  ea r K a s i g l u k Pa i m u i t
C o l d f o o t  Camp K e n n i c o t t Paxson
Col 1ege Kenny Lake Paxson Lake
Copper  C e n t e r K i n g  Sa lmon Pedro Dome
Crooked Creek K ipnuk P i l o t  P o i n t
D e l t a  J u n c t i o n Knob R idg e P i l o t  S t a t i o n
D i 11i  ngham Kokhanok PI a t i n um
D o n n e l l y K o l i g a n e k Por t  A l swo r t h
Dot Lake Kong iganak Ou i nhagak
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Statewide Regional Index

REGION A
NORTHWEST
Ambler
A n v i l  Mou n ta i n  
B r e v i g  M i s s i o n  
Buck l and  
Cand l  e 
Coun c i  1 
D ee r i n g  
Diomede 
E l  im 
Cambe l l  
G o l o v i n
G r a n i t e  M oun ta i n  
Haycock
K a l a k a k e t  C reek 
K i  ana
K i n g  I s l a n d
K i v a l i n a
Kobuk
Kotzebue
Koyuk
Mary 's  I g l o o  
Moses P o i n t  
Noatak 
Nome 
Noo rv i k
N o r t h e a s t  Cape 
No r t h  R i v e r  
Saveonga 
Se l aw i  k 
S h a k t o o l i k  
Sh i  shmaref 
Shungnak 
Sol omon 
S t e b b i n s  
S t .  M i c hae l  
T e l l e r  
T i n  C i t y  
U n a l a k l e e t  
Wal es
Wh i t e  Moun ta i n

REGION 5 
ARCTIC SLOPE 
Anak tuvuk  Pass 
A r c t i c  V i l l a g e  
A tq a su t  
Barrow
Cape L i s b u r n e  
Deadhorse  
K a k t o v i k  
N u i q s u t  
01 i k t o k  
P o i n t  Hope 
P o i n t  Lay 
Prudhoe Bay 
Sagwon 
Umi a t
W a i nw r i g h t
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A P P E N D I X  B 
S tate w i d e  C l i m a t e  D a t a

    --------------------------------------------------------------------------------- 97 -5  %
ANNUAL WINTER WIND

REGION NUMBER HEATING DESIGN MEAN MEA N

REGION NAME LATITUDE LONGITUDE D E G R E E  DRY BULB ANNUAL PVLG SPEED

STATION DEG-MIN DEG-MIN DAYS, 65°F TEMP.,°F TEMP.,°F DIR M PH

1 SOUTHEAST

Angoon 57-30 134-35

Annette WSO AP 55-02 131-34

Annex Creek 58-19 134-06

Auke Bay 53-23 134-39

Baranof 57-05 13^-50

Beaver Falls 55-23 131-28

Bell Island 55-56 131-34

Calder 56-10 133-27

Canyon Island 58-43 133-40

Chichagof 57-39 136-05

Craig 55-22 133-09

Eldred'Rock 58-58 135-13

Five Finger Light

Station 57-16 133-37

Glacier Bay 58-22 136-00

Gull Cove 58-12 136-09

Gustavus 58-24 135-44

Hollis 55-29 132-40

Hoonah 58-07 135-25

Hydaburg 55-12 132-49

Juneau WSO AP 58-22 134-35

Kake 56-58 133-56

Ketchikan 55-21 131-39

Klukwan 59-24 135-53

Lincoln Rock Light 56-03 132-41

Little Port Walter 56-23 134-39

Moose Valley 59-26 136-u5

Ocean Cape 59-32 139-51

Pelican 57-57 136-13

Petersburg 56-49 132-57

Port Alexander 56-15 133-38

Skagway It 2 59-27 135-18

Seclusion Harbor 56-33 133-52

Sitka FAA AP 57-04 135-21

Smuggler Cove 55-05 131-35

Snettisham 57-59 133-47

Tenakee Springs 57-46 135-13

View Cove 55-03 132-59

Wrangell 56-28 132-23

Yakutat WSO AP 59-31 139-40

8,511 kkk ----- 41.6 SE -----

7,132 * 17 45.7 SSE 10.8

9,312 k ----- 39.8 SE -----

Q nr\ £ kkk /. n ao 9 yuo MU. O

8,651 *** ----- 41.3 --- -----

7,557 * ---- 44.2 --- -----

7,811 kkk ---- 43.6 --- -----

7,994 kkk ---- 43.1 --- -----

9,417 kkk ----- 39.2 --- -----

8,432 *** ---- 41.9 --- -----

7,337 kkk ----- 44.9 SE -----

8,651 kkk ----- 41.3 SW — — — —

8,080 k ----- 42.9 SSE -----

9,271 kkk ----- 39.6 --- -----

8,687 kkk ----- 41.2 --- -----

8,797 kkk ----- 40.9 --- -----

7,264 kkk ----- 45.1 --- -----

9,552 kk 0 ---- --- -----

7,008 kkk ----- 45.8 --- -----

9,105 k 1 40.3 ESE 8.6

8,359 kkk ----- 42. 1 --- -----

7,065 k ----- 46.2 SE -----

10,476 kkk ---- 36.3 --- ---------

7,373 kkk --------- 44.8 ------ -----

8,119 k ----- 42.8 N -----

10,658 kkk ---- 35.8 --- -----

9,533 kk 5 ---- --- ----

8,833 kkk ---- 40.8 --- -----

b . 508 k ----- 41.9 SW ---------

“7 “7 AO kkk /i'X Q/ , /w«: mm  mm  m m  mm M J . 7

8.833 kkk --------- A0.8 ------ ---------

*7 OC1 kkk A*} 9/ , 93 / M J • Cm

7,509 * 17 44.1 ------ ---------

7,053 kk 17 --------- ------ ---------

10,366 kkk --------- 36.6 ----- -------

8,359 kkk ------- 42.1 ---- -------

6,826 kkk ------- 46.3 ----- -------

8,197 k ------- 43.0 SE -------

9,605 k 5 38.8 E 7.7
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Statewide Climate Data

REGION NUMBER 

R E G I O N  NAME 

STATION

LATITUDE

DEG-MIN

LONGITUDE

DEG-MIN

ANNUAL 

HEATING 

DEGREE 

DAYS, 65°F

WINTER 

DESIGN 

DRY BULB 

TEMP.,°F

MEAN 

ANNUAL 

TEMP.,°F

97*5 %
W I N D  

MEA N  

PVLG SPEED 

DIR M P H

2 SOUTHCENTRAL, ALEUTIAN, KODIAK 

Anchorage WSO AP 61-10 150-01 10,816 * - 18 35.0 NNE 6.7

B ig Lake 61-33 149-52 11,753 *** ------- 32.8 ----- -------

Caswell 61-58 150-02 12,410 *** ------- 31.0 ----- -------

Chickaloon 61-47 148-28 11,790 *** ------- 32.7 ---- -------

Cl a m  Gulch 60-13 151-25 11,375 ** - 21 ---- -------

Cordova FAA AP 60-30 145-30 9,837 * - 2 38.2 ---- -------

Curry 62-37 150-00 10,987 *** ------ 34.9 ---- -------

Diamond Ridge 59-41 151-37 10,394 ** 2 ---- -------

Eklutna 61-28 149-22 10,987 *** ------- 34.9 ---- -------

Elmendorf AFB 61-15 149-48 10,940 * - 16 35.1 ---- -------

Fort Richardson/ 

Bryant AAF 61-16 149-39 10,722 ** - 16 ___ ____

Oirdwood 60-56 149-10 10,478 *** ------- 36.3 ---- -------

Homer WSO 59-38 151-30 10,349 * - 2 36.5 NE 6.5

Kasilof 60-19 151-15 11,502 * ------- 34.1 ---- -------

Kenai FAA AP 60-34 151-15 11,609 * - 23 33.1 N 6.6

Kenney Lake 61-43 144-56 14,199 *** ------ 26.1 ---- -------

Kulis ANGB 61-10 149-59 10,911 ** - 18 ---- -------

Latouche 60-03 147-54 8,614 *** ------- 41.4 ---- -------

Mat. Ag. Exp. 61-34 149-16 10,849 *** ------ 35.2 NE -------

Middleton Island 59-27 146-18 8,188 ** 21 42.3 ESE 13.8

M o o s e  Pass 60-29 149-22 11,315 *** ------- 34.0 ------ -------

Naptowne 60-32 150-35 12,054 ** - 26 ---- -------

Neklason Lake 61-37 149-15 11,220 ** - 22 ---- -------

Nikiski Terminal 60-41 151-24 11,060 *** ------- 34.7 ---- -------

Ninilchik 60-03 151-40 11,352 *** - 24 33.9 ---- -------

Palmer AAES 61-36 149-06 11,081 * ------- ---- -------

Portage 60-50 148-58 10,293 *** ------ 36.8 ---- -------

Rabbit Creek 61-05 149-^4 10,814 ** - 13 ---- -------

Roswe. Bay AFS 60-25 146-09 9,765 ** 0 ---- -------

Sawmil 61-48 148-19 13,531 ** - 18 ---- -------

Seward 60-07 149-27 9,350 * 7 39.6 ---- -------

Soldotna 60-32 151-05 11,615 ** - 23 32.5 ---- -------

Starisky Creek 59-33 151-47 10,855 ** - 20 ---- -------

Sterling 60-32 150-45 12,118 *** - 24 31.8 ---- -------
Summit WSO 63-19 149-07 14,368 *** ------- 25.5 NE 9.7

Susitna 61-32 150-30 10,731 *** ------ 35.6 ---- -------

Tahneta Pass 61-50 149-19 14,361 ** - 18 ---- -------

Talkeetna WSO 62-18 150-06 11,804 * ------ 32.8 ---- -------

Thompson Pass 61-07 145-43 13,323 *** ------- 28.5 ---- -------

Trappers Creek 

Camp 61-51 150-22 11,863 *** , 32.5 .

Valdez WSO 61-08 146-21 9,711 * ------- 36.0 ---- -------

Whittier 60-47 148-41 9,444 ** 5 38.7 ---- -------

Yakataga 60-04 142-25 9,222 ** 10 34.1 ESE 7.1
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Statewide Climate Data

REGION N U M B E R  

REGION NAME 
STATION

LATITUDE

DEG-MIN

LONGITUDE

DEG-MIN

ANNUAL 

HEATING 

DEGREE 

DAYS, 6 5°F

WINTER 

DESIGN 

DRY BULB 

TEMP.,°F

MEAN 

ANNUAL 

TEMP.,°F

974 %

WIN D  

MEAN 

PVLG SPEED 

DIR MPH

2 SOUTHCENTRAL, ALEUTIAN, KODIAK 

A d a k  51-53

(continued)

176-39 8,938 * 23 40.8 W 14.5

At k a 52-12 174-12 9,054 *** ------- 40.2 ---- -------

Attu/Casco Cove 

CGS 52-50 173E10 8,339 ** 22 ___ __ _

Cape Sarichef 54-36 164-55 9,985 ** 12 ---- -------

C h i g n i k 56-18 158-24 10,001 *** ------- 37.6 ---- -------

Cold Bay AFS 55-12 162-43 9,877 * 9 37.9 ---- -------

Col d  Harbor 55-20 160-36 9,490 *** ------- 39.0 ----- -------

Dr iftwood Bay AFS 53-58 166-53 10,637 ** 11 ---- -------

Dutch Harbor 53-53 166-32 9,197 ** 16 40.5 SE 11.0

N i k o l s k i  AFS 52-58 166-51 9,555 ** 21 ---- -------

Port Heiden 56-59 158-38 10,441 ** - 6 35.7 S -------

Port Moller 55-59 160-30 10,290 ** - 1 34.3 ---- 10.0

Sand Point 55-20 160-30 9,271 *** ------- 39.6 ---- -------

Shemya AFB 52-43 174E05 9,573 ** 24 39.7 SE -------

K o diak WSO 57-45 152-30 8,837 * 13 40.7 ---- -------

L a r s e n  Bay 57-32 153-58 9.160 *** ------- 39.9 ---- -------

Old Harbor 57-12 153-18 8,614 *** ------- 41.4 ---- -------

P i l l a r  Mountain 57-47 152-26 9,925 ** 10 ---- -------
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Statewide Climate Data

REGION NUMBER 

REGION NAME 

STATION

LATITUDE

DEG-MIN

LONGITUDE

DEG-MIN

ANNUAL 

HEATING 

DEGREE 

DAYS, 65°F

971-s % 

WINTER 

DESIGN 

DRY BULB 

T E M P . ,°F

MEAN 

ANNUAL 

TEMP. ,c

WIND 

MEAN 

PVLG SPEED 

D I R  MPH

3 INTERIOR, SOUTHWEST

Allakaket 66-34 152-32 16,608 *** --- 19.5 E -----

Aurora 62-24 145-02 13,593 ft* - 37 --- —— -----

Bear Creek 65-15 151-55 13,861 *ft - 35 --- --- -----

Beaver Creek 63-03 141-49 14,770 ** - 47 --- --- ----

Betties WSO AP 66-55 151-31 15,959 * - 45 --- NNW 6.7

Big Delta 64-00 145-44 13,697 * - 43 --- --- ----

Black Rapids 63-29 145-50 12,553 ** - 30 --- --- ----

Boundary 64-04 141-06 15,586 *ft* --- 22.3 --- — —— —

Canyon Creek 

Cathedral Rrnids

64-18 146-32 13,298 ft* - 37

Creek //2 63-23 143-47 15,275 ** - 51 23.9 --- — —

Chandalar Lake 67-30 143-30 17,739 *** --- 16.4 --- ----

Chena Hot Springs 65-03 146-03 15,403 ft** --- 22.8 --- ----

Chistoehina 62-34 144-40 13,834 *** --- 27.1 --- — —

Chitina 61-31 144-26 13,140 *** --- 29.0 --- — —

Circle Hot Springs 65-29 144-38 15,671 *** --- 22.0 SW ----

Clear 64-20 149-10 15,330 *** --- 23.0 --- -----

Coldfoot Camp 67-15 150-11 18,068 *** --- 15.5 --- --- —

Delta Junction 64-02 145-44 14,235 *** - 43 26.0 ESE 8.1

Donnelly 63-47 145-51 12,683 ** - 30 --- --- ----

Dot Lake 63-39 144-04 14,162 ft* * --- 26.2 --- ----

Eielson AFB 64-40 147-06 14,498 ** - 48 25. 1 W 3.5

Ernestine 61-26 145-06 13,980 *** --- 26.7 --- ----

Eureka 65-11 150-13 14,892 *** --- 24.2 --- ----

Fairbanks WSO AP 64-49 147-52 14,274 * - 47 25.7 SW 5.3

Fort Greely 63-58 145-44 13,698 ** - 43 --- --- ----

Fort Wainwright 64-50 147-37 14,345 ** - 47 --- --- -----

Fort Yukon AFS 66-34 145-15 16,084 ft* - 57 20.4 NE 8.1

Gakona 62-18 145-18 15,038 *** --- 23.8 --- ----

Galena 64-44 156-56 15,087 ** - 46 --- ----

Gerstle River 63-48 145-00 13,398 ** - 41 --- --- ----

Glennallen 62-07 145-33 14,892 *** --- 24.2 --- -----

Gold King Creek 64-12 149-55 13,364 ** - 35 --- --- -----

Gulkana 62-16 145-23 13,938 *** --- 26.8 NE ----

Gulkana WSO 62-09 145-27 14,004 * - 40 --- NE 6.8

Harding Lake 64-24 146-57 13,398 Aft - 41 --- --- ----

Healy
Indian Mountain

63-51 148-58 12,775 *** 30.0

AFS 66-00 153-42 15,169 ft* - 40 23.5 ENE 5.8

Kennicott 61-29 142-53 12,702 ft ft ft --- 30.2 --- ----

Knob Ridge 63-38 144-03 15,080 ft* - 49 ----- ----- ----

Manley Hot Springs 65-00 150-38 14,783 ft** --- 24.5 N —— ——

May Creek 61-21 142-41 14,381 *** --- 25.6 --- -----

McCallum 63-14 145-38 13,343 ft* - 26 --- — - ----

54



Statewide Climate Data
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ANNUAL WINTER WIND

REGION NUMBER HEATING DESIGN MEAN MEAN
REGION NAME LATITUDE LONGITUDE DEGREE DRY BULB ANNUAL PVLG SPEED

STATION DEG-MIN DEG-MIN DAYS, 65°F TEM?.,°F TEMP.,°F DIR MPH

, 3 INTERIOR, SOUTHWEST (continued)

McCarthy 6! -26 142-55

McGrath WSO AP 62-58 155-37

McKinley Park 63-43 148-58

Murphy Dome AFS 64-57 148-21

Nenana 64-33 149-05

Nikolai 62-58 154-09

North Pole '4-45 147-21

Northway FAA AP 62-57 141-56

Paxson Lake 62-58 145-28

Pedro Dome 65-02 147-30

Slide Mountain 62-01 146-50

Summit 63-20 149-08

Tanana WSO 65-10 152-06

Tatalina AFS 62-54 155-58

Tok 63-20 142-59

Aniak 61-35 159-32

Bethel 60-47 161-47

Bethel WSO AP 60-47 161-48

Big Mountain 59-23 155-13

Cape Newenham AFS 58-39 162-04

Cape Roman?.of 61-47 166-02

Crooked Creek 61-52 158-06

Dillingham 59-02 158-27

Holy Cross 62-12 159-46

Iliamna 59-45 154-55

Kalskag 61-32 160-18

Kanatak 57-34 156-02

King Salmon WSO AP 58-41 156-39

Mekoryuk 60-23 166-11

Naknek 58-45 157-00

Port Alsworth 60-12 154-19

Sparrevoh ■ AFS 61-06 155-35

St. George 56-36 169-32

St. Mary's 
St. Paul Island

62-04 163-11

WSO AP 57-09 170-13

11,899 a a a ----- 32.4 ----- -------

14,574 a - 47 25.2 N 4.9

14,152 * ------- 26.9 SE ------

13,795 a a - 32 ----- ----- ------

14,539 ** - 50 25. 1 ----- ------

15,075 AAA ----- 23.7 ----- ------

15,403 AAA ----- 22.8 ----- -------

15,855 A - 53 22.4 ----- ------

13,483 AA - 25 ----- ------

13,600 AA - 33 ----- ------

15,148 AAA ----- 25.3 ----- ------

14,368 AA - 30 NE 9.7

15,229 A - 48 ----- -------

13,453 AA - 28 28.1 ----- -------

15,732 AAA - 54 24.9 ----- -------

13,412 AA - 39 28.2 ESE 6 . 9

13,213 AAA - 39 28.7 NNE 12.9

13,334 A - 28 NNE 12.9

12,144 A A - 13 ----- -------

11,481 AA - 11 ----- -------

13,130 AA - 14 ----- ------

13,432 AAA ----- 28.2 ----- -------

11,279 AAA ----- 34.1 N -------

13,067 AAA ----- 29.2 N W -------

12,144 AA - 19 33.3 ESE 10.4

13,323 AAA ----- 28.5 NE -------

8,468 AAA ----- 41.8 ----- -------

11,716 A - 22 33.2 N 11.0

13,031 AAA ----- 29.3 ----- -------

11,133 AA - 12 ----- -------

11,607 AAA ----- 33.2 ----- -------

12,982 AA - 26 29.4 ----- -------

10,476 AAA ----- 36.3 ----- ------

12,870 AAA 29.7

11,178 A 4 34.5 NW ,8.4
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Statewide Climate Data
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ANNUAL WINTER WIND

REGION NUMBER HEATING DESIGN MEAN MEAN

REGION NAME LATITUDE LONGITUDE DEGREE DRY BULB ANNUAL PVLG SPEED

STATION DEG-MIN DEG-MIN DAYS, 65°F TEMP.,°F TEMP.,°F DIR MPH

4 NORTHWEST

Anvil Mountain 64-34 165-22 14,555 ** - 27 --- ----

Candle 65-55 161-56 16,462 *** --- 19.9 N ----

Gambell 63-47 171-45 14,892 *** --- 24.2 N 16.8

Golovin 64-33 163-02 13,943 *** --- 26.8 NW ----

Granite Mountain 65-26 161-14 14,986 ** - 32 --- ----

Kalakaket Creek 64-26 156-50 13,942 ** - 32 --- ----

Kobuk 66-55 156-52 16,133 *** --- 20.8 --- ----

Kotzebue WSO AP 66-52 162-38 16,032 * - 37 20.9 E 13.0

Moses Point 64-42 162-03 14,505 ** - 35 24.9 NNE ----

Nome WSO AP 64-30 165-26 14,371 * - 27 25.6 wsw 11.0

Noorvik 66-50 161-30 — —— — *** --- ---- --- ----

Northeast Cape 63-18 168-42 14,418 *** - 20 25.5 SE 12.9

North River 63-53 160-31 14,027 ** - 33 --- ----

Savoonga 63-42 170-29 15,148 *** --- 23.5 --- ----

Shishmaref 66-15 166-04 16,316 *** --- 20.3 N ----

Shungnak 66-52 157-09 15,586 *** --- 22.3 --- ----

St. Michael 63-29 162-02 14,272 *** --- 25.9 N ----

Tin City AFS 65-34 167-55 16,192 ** - 27 21.0 NW 17.5

Unalakleet 63-53 160-48 14,027 ** - 34 26.4 E 12.7

Wales 65-37 168-05 15,987 *** --- 21.2 NE ----

Wnite Mountain 64-41. 163-24 13,578 *** —— — 27.8 N — ———

5 ARCTIC SLOPE

Anaktuvuk Pass ----- ------- 18,873 *** ---- 13.3 --- ----

Arctic Village 68-08 145-32 18,433 *** --- 14.5 --- ----

Barrow 71-18 156-47 20,265 * - 41 9.3 W 11.9

Cape Lisburne AFS 68-53 166-07 17,063 ** - 31 18.1 S 12.5

Oliktok 70-31 149-53 20,265 ** - 41 --- --- ----

Point Hope 68-21 166-47 16,973 *** --- 18.5 --- ----

Point Lay 69-44 163-01 19,194 ** - 37 12.5 NE ----

Prudhoe Bay ----- ------- 19,749 *** ---- 10.2 NE 10.0

Umiat ----- ------- 19,966 *** ---- 10.3 W 7.7
Wainwright 70-36 159-53 19,991 ** - 41 10.9 E ----

4

I
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NOTES

1. A n n u a l  H e a t i n g  D e g r e e  Days

* A n n u a l  h e a t i n g  d e g r e e  d a y  n o r m a l s  (Base 65°F) f r o m  " M o n t h l y  
N o r m a l s  of T e m p e r a t u r e ,  P r e c i p i t a t i o n ,  and H e a t i n g  and 
C o o l i n g  D e g r e e  D a y s  1951 - 80 A l a s k a ; "  C l i m a t o g r a p h y  of  the 
U n i t e d  S t a t e s  No. 81; N a t i o n a l  C l i m a t e  Center, A s h e v i l l e ,  
N.C. Sept. 1982, e x c e p t  as noted. T h e  n o r m a l  of a c l i m a t o -  
l o g i c a l  e l e m e n t  is the a r i t h m e t i c  m e a n  c o m p u t e d  o v e r  the 
ti m e  p e r i o d  i n d icated. H e a t i n g  d e g r e e  day d a t a  fr o m  this 
p u b l i c a t i o n  w a s  g i v e n  p r i o r i t y  o v e r  d a t a  from the f o l l o w i n g  
two s o u r c e s  for i d e n t i c a l  stations.

* * A n n u a l  h e a t i n g  d e g r e e  days from A i r  F o r c e  M a n u a l  of 
E n g i n e e r i n g  W e a t h e r  D a t a  for F a c i l i t y  D e s i g n  a n d  P l a n n i n g  
( A F M - 8 8 - 2 9 ) , J u l y  1, 1978. H e a t i n g  d e g r e e  days a r e  the m e a n  
a n n u a l  n u m b e r  o f  d e g r e e  d a y s  u s i n g  a ba s e  of  65°F a n d  a 
3 0 - y e a r  p e r i o d  o f  r e c o r d  w h e n  a v a ilable.

* * * A n n u a l  h e a t i n g  d e g r e e  days f r o m  J i m  Wise, S t a t e  C l i m a t o­
logist, A r c t i c  E n v i r o n m e n t a l  I n f o r m a t i o n  D a t a  C e n t e r  
( A E I D C ) ,

2. D e s i g n  t e m p e r a t u r e s  from A i r  F o r c e  M a n u a l  o f  E n g i n e e r i n g  
W e a t h e r  D a t a  for F a c i l i t y  D e s i g n  a n d  P l a n n i n g  ( A F M - 8 8 - 2 9 ) , 
J u l y  1, 1978. D e s i g n  t e m p e r a t u r e s  for the A l a s k a n  s t a t i o n s  
l i s t e d  in A S H R A E ' s  H a n d b o o k  o f  F u n d a m e n t a l s  1 9 8 1 , c o r r e l a t e  
i d e n t i c a l l y  w i t h  t h o s e  v a l u e s  l i s t e d  in A F M - 8 8 - 2 9 .

3. M e a n  a n n u a l  t e m p e r a t u r e  fr o m  J i m  Wise, S tate C l i m a t o l o g i s t ,  
A r c t i c  E n v i r o n m e n t a l  I n f o r m a t i o n  D a t a  C e n t e r  ( A E I D C ) , 
A n c h o r a g e ,  Alaska.

4. W i n d  S p e e d  a n d  d i r e c t i o n  is c o i n c i d e n t  w i t h  a v e r a g e  w i n t e r  
t e m p e r a t u r e s .  F r o m  J i m  Wise, AEIDC.

5. T h i s  c o m p i l a t i o n  o f  c l i m a t o l o g i c a l  d a t a  w a s  p r e p a r e d  by 
S t u a r t  Brooks, O f f i c e  o f  E n e r g y  P r o g rams, D i v i s i o n  of 
C o m m u n i t y  D e v e l o p m e n t ,  D e p a r t m e n t  cf  C o m m u n i t y  a n d  R e g i o n a l  
A f f a i r s ,  S t a t e  o f  A l a s k a ,  O c t o b e r  22, 1985.
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A P P E N D I X  C

Thermal Properties of Typical 

Building and Insulating Materials

The f o l l o w i n g  t a b l e s  p r o v i d e  i n f o rm a t i o n  u s e f u l  i n  d e t e rm i n i n g  c om p l i a n c e  w i t h  t h i s  S t a nd a r d .  Much o f  t h e  
i n f o rm a t i o n  was r e p r i n t e d  w i t h  p e rm i s s i o n  f rom t h e  ASHRAE Handbook o f  F un damen t a l s , 1985 e d i t i o n .  I n f o rm a t i o n  
f rom t h e s e  t a b l e s ,  o r  s p e c i f i c  m a n u f a c t u r e r ' s  d a t a  may be used  to  v e r i f y  c om p l i a n c e .

1. THERMAL PROPERTIES OF TYPICAL BUILD INLAND INSULATING MATERIALS - (DESIGN VALUES)1
(These c o n s t a n t s  a re  e x p r e s s e d  i n  3 t u / f t  • h r , ° F ) .  R e s i s t a n c e  (R) i s  f o r  t h e  t h i c k n e s s  l i s t e d  o r  p e r  i n c h  t h i c k -
n e s s .  A l l  v a l u e s  a r e  f o r  a mean t empe r a tu r e  o f  
A 5 ° F . )

75°F, e x c e p t  as n o t e d  by an (*) w h i c h  have been  r e p o r t e d  a t

D e s c r i  p t i o n
D e n s i t y  
( l b / f t  )

Resi  s tan ce
Per 
1 nch  
Th i  ck- 
ness

(R)
For  S p e c i f i c  
Th i ck- H e a t ,  
n ess  B t u / ( l b )  
l i s t e d  (deg F)

B u i l d i n q  Board

Boa rd s ,  P a n e l s ,  S u b f l o o r i n q ,  S h e a t h i n q ,  Woodboard Pane l  P ro du c t s
Gypsum or  p l a s t e r  board  ........... 0.375 i n . (3/8") 50 - 0.32 0.26
Gypsum o r  o l a s t e r  b oar d  ...........  0.5 i n . ( V ' ) 50 - 0.A5
Gypsum o r  p l a s t e r  board  ...........  0.625 i n . (5/8") 50 - 0.56
P lywood (Doug l a s  f i r )  ............................................................. 3 A 1.25 - 0.29
Plywood (Doug l as  f i r )  ................  0.25 i n . ( V ' ) 3A - 0.31
P lywood (Doug l a s  f i r ) ................... 0.3125 i n . (5/16") 3A - 0.39
P lywood (Doug l as  f i r )  ................  0.375 i n . (3/8") 3A 0.A7
P lywood (Doug l as  f i r ) ...................  0.A375 i n . (7/16") 3A - 0.55
P lywood (Doug l as  f i r )  ................  0.5 i n . ( V ' ) 3A 0.6?
P lywood (Doug l a s  f i r )  ................  0.625 i n . (5/8") 3A - 0.77
Plywood or  wood p a n e l s  .............. 0.75 i n . (3/A") 3A

'
0.93 0.29

Hard Board
Medi um d e n s i t y  .......................................................................... 50 1.37 - 0.31
H i g h  d e n s i t y ,  s e r v i c e  t emp,  s e r v i c e  u n d e r l a y 55 1.22 - 0.32
H i g h  d e n s i t y ,  s t d .  t emp e r e d .......................................... 63 1.00 - 0.32

P a r t i c l e b o a r d
Low d e n s i t y .................................................................................... 37 1.85 - 0.31
Med ium d e n s i t y  .......................................................................... 50 1.06 - 0.31
H i g h  d e n s i t y  ............................................................... ............... 62.5 0.85 - 0.31
Unde r l aymen t  .....................................  0.625 i n . A0 - 0.82 0.29

B u i l d i n g  M e m b r a n e
Vapor-permeab l e  f e l t ,  15# .................................................. 0 - 0.06
Va p o r- s e a l ,  2 l a y e r s  o f  mopped 15-lb f e l t ........... - - 0.12
V a p o r- s e a l , p l a s t i c  f i l m  ..................................................... - - N e g l .
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R e s i s t a n c e  (R)
Per  For S p e c i f i c
I n c h  Th i ck- H ea t ,

D en s i  t v  
( l b / f t  )

Th i ck-  ness Btu/(1b)
D e s c r i p t i o n ness l i s t e d (deq F)

F i n i s h  F l o o r i n g  M a t e r i a l s
Ca r pe t  and f i b r o u s  p a d .............. - - 2.08 0.34
Ca r p e t  and r ub b e r  pad .............. - - 1.23 0.33
Cork t i l e ................... 0.125 i n . - - 0.28 0.48
Te r r a z z o  ................................ 1 i n . - - 0.08 0.19
T i l e - a s p h a l t ,  l i n o l e u m ,
v i n y l ,  r u b b e r  ................................ - - 0.05 0.30
c e r am i c  ••••••••••••••••••• 0.19

Wood, hardwood f i n .  0.75 i n . 0.68

I n s u l a t i n g  M a t e r i a l s _______________________

2, 3B l a n k e t  and Ba t t _______________________
M i n e r a l  f i b e r ,  f i b r o u s  form pr oc es se d  

f rom r o c k ,  s l a g  o r  g l a s s
app rox .  2-2.75 i n ......................  0.3-2.0 - 7 0.17-0.23
approx .  3-3.5 i n ......................... 0.3-2.0 - 11
appr o x .  3.5-6.5 i n .   .........  0.3-2.0 - 19
appro x .  6-7in ................................. 0.3-2.0 - 22
appro x .  8.5-9 i n ......................... 0.3-2.0 - 30
app rox .  12 i n   - 38

Board and S l a b s
C e l l u l a r  g l a s s  ................ ................. 8 . 5 2 .63 - 0 .24

C l a s s  f i b e r ,  o r g a n i c  b o n d e d . . 4 -9 4 . 0 0 - 0 .23
Expanded p o l y s t y r e n e  e x t r u d e d

Cu t  c e l l  s u r f a c e  ........................ 1 .8 4 . 0 0 - 0 . 2 9
Smooth s k i n  s u r f a c e  ................ 2 . 2 5 . 00 - 0 .29
Smooth s k i n  s u r f a c e  ................ 3 . 5 5 .2 6 -

Expanded p o l y s t y r e n e ,  molded
beads ....................................................... 1 .0 3 . 8 5 - -

1 .25 3 . 9 0 - 4 . 0 -

1 .5 4 .17 - -

1 .7 5 4 .17 - -

2 . 0 4 . 3 5 - -

C e l l u l a r  p o l y u r e t h a n e
u n f a c e ^ ................................... 1 .5 6 . 2 5 - 0 .38

f a c ed  ....................................... 1 . 5 7 .14 "

10
P o l y s i o c y a n u r a t e ,  f a c ed 2 7 . 0 4 - 0 .22

Nomina l  0 . 5  i n ................................ - 3 . 6

Nomina l  1 . 0  i n ................................ 7 .2

Nomina l  2 . 0  i n ............................. 1 4 .4



D e s c r i  p t i o n
D e n s i t y  
( l b / f t  )

R e s i s t a n c e
Per 
1 nch 
T h i  ck- 
ness

(R)
F'
T h i c k ­
ness 
1i  s t ed

S p e c i f i c  
H ea t ,  
B t u / ( l b )  

(deq F)

Loose F i l l
C e l l u l o s i c  i n s u l a t i o n  ( m i l l e d  paper
o r  wood p u l p )  .................................................... 2.3-3.2 3.13-3.70 - 0.33

P e r l i t e ,  expanded .......................................... ^ 5.0-8.0 2.70 - 0.26
M i n e r a l  f i b e r  ( r o c k ,  s l a g  o r  g l a s s )

app rox .  3.75-5 i n .......................................... 0.6-2.0 11 0.17
approx .  6.5-8.75 i n ..................................... 0.6-2.0 19
ap pr o x .  7.5-10 i n .......................................... 0.6-2.0 22
app rox .  10.25-13.75 i n ............................. 0.6-2.0 30

V e r m i c u l i t e ,  e x f o l i a t e d  ............................. 7.0-8.2 2.13 - 3.20
4.0-6.0 2.27 -

Masonry  M a t e r i a l s

C o n c r e te s
Cement  mo r t a r  .................................................... 116 0.20 -
L i g h t w e i g h t  c o n c r e t e  .................................. 120 0.19 -

1C0 0.28 -
80 0.40 -

P e r l i t e ,  expanded .......................................... . 40 1.08
30 1.41
20 2.00

Norma l-we igh t  c o n c r e t e  ............................... 135 0.11
160 0.08

S t u c c o  ......................................................................... 116 0.20

Masonry U n i t s

B r i c k ,  commgn 120 0.20 - 0.19
B r i c k ,  f a c e  .......................................................... 130 0.1 I
C l a y  t i l e ,  h o l l o w :

1 c e l l  deep   4 i n .  - - 1,11
2 c e l l s  de ep  ...................................  6 i n .  - - 1.52
2 c e l l s  deep  .................................... 8 i n .  - - 1.85
2 c e l l s  deep  .................................  10 i n .  - - 2.22
3 c e l l s  deep  .................................  12 i n .  - - 2.50

C o n c r e t e  b l o c k s ,  t h r e e  ov a l  co re :
Sand and g r a v e l  a g g r e g a t e  . .  4 i n .  - - 0.71 0.22

8 i n .  - - 0.11
12 i n .  - - 1.28

C i n d e r  a g g r e g a t e ........................  4 i n .  - - 1.11
8 i n .  - - 1.72

12 i n .  - - 1.89



R e s i s t a n c e  (R)
Per  For S p e c i  f i c
I n c h  Th i ck- H e a t ,

D e n s i t y  
( l b / f t  )

Th i ck- ness B t u / ( l b )
D e s c r i p t i o n ness  1i  s t ed (deg F)

Masonry U n i t s  ( c o n t i n u e d )

C o n c r e t e  b l o c k s ,  r e c t a n g u l a r  c o r e  
Sand and  g r a v e l  ag gr eg a te

2 c o r e ,  8 i n .  36 l b  ^ ................................
Same w i t h  f i l l e d  c o r e  .............................

1.04 0.22
- - 1.93 0.22

S t o n e ,  l i m e  o r  sand ............................................... 0.08 “ 0.19

P l a s t e r i n g  M a t e r i a l s
Cement p l a s t e r ,  sand a g g r e g a te  . . . . . . . . 116 0.20 - 0.20

Sand ag g r e g a t e  ........................ - - 0.08 0.20
Sand a g g r e g a te  ........................ - - 0.15 0.20

Gypsum p l a s t e r :
L i g h t w e i g h t  a g g r e ga te  . . . 45 _ 0.32
L i g h t w e i g h t  a g g r e g a t e  . . . . .  0.625 i n . 45 - 0.39
L i g h t w e i g h t  a g g r e ga te  on 
meta l  l a t h  ................................ _ _ 0.47

P e r l i t e  a g g r e g a t e ................ 45 0.67 - 0.32
Sand ag g r e g a t e  ........................ 105 0.18 - 0.20

Sand a g g r e g a t e  ........................ 105 - 0.09
Sand ag g r e g a t e  ........................ 105 - 0.11
Sand ag g r e g a t e  on me ta l

l a t h  ...............................................
V e r m i c u l i t e  a g g r e g a t e  . . . 45 0.59

0.13

Asbes tos-cemen t s h i n g l e s  . . 120 - 0.21 0.24
A s p h a l t  r o l l  r o o f i n g  ............. 70 - 0.15 0.36
A s p h a l t  s h i n g l e s  ........................ 70 - 0.44 0.30
B u i l t - u p  r o o f i n g  ........................ . .  0.375 i n . 70 - 0.33 0.35
Wood s h i n g l e s ,  p l a i n  and 
p i  a s t i c  f i  lm f a c e d ................ _ 0.94 0.31

4

S i d i n g  M a t e r i a l s  (On F l a t  S u r fa ce )
S h i n g l e s

Wood, 16 i n . ,  7.5 i n .  ex po sur e  ............. _ 0.87 0.31
Wood, d o u b l e ,  16- i n . ,  12-in. 
exp os u re  .................................................................... - _ 1.19 0.28

Wood, p l u s  i n s u l .  backe r  b o a r d ,  
..............................................................  0.3125 i n . . . 1.40 0.31



Resistance (R)

D e s c r i p t i o n
Dens i  t y  
( l b / f t  )

Per
I n c h
T h i c k ­
ness

For
Th i  ck- 
ness 
1i  s t ed

Spe c i  f i c  
H e a t ,  
B t u / ( l b )  

(deg F)

S i d i n g  M a t e r i a l s  (On F l a t  S u r fa c e )  ( c o n t i n u e d )
Si  d i n g

Wood, d r o p ,  1 x 8 i n .......................... - - 0.79 0.28
Wood, b e v e ' ,  0.5 x 8 i n . ,
1apped .......................................................... - - 0.81 0.28

Wood b e v e l ,  0.75 x 10 i n . ,
l ap p ed  .......................................................... - - 1.05 0.28

Wood, p l ywood ,  0.375 i n . ,
l a p p ed  .......................................................... - - 0.59 0.29

Wood, medi um d e n s i t y  s i d i n g ,
0.4375 i n .  . . . ^ ..................................... O 0.67 0.28

A luminum or  S t e e l  , o v e r  s h e a t h i n g
Ho l l ow-back ed  .......................................... - - 0.61 0.29
I n s u l a t i n g - b o a r d  backed  nomina l
0.375 i n ....................................................... - - 1.82 0.32

I n s u l a t i n g - b o a r d  backed  nom ina l
0.375 i n . ,  f o i l  backed  ................ 2.96

Woods
Ma p l e ,  oak,  and s i m i l a r

h a r d b o a r d s ..................................................... 45 0.91 - 0.30
F i r ,  p i n e ,  and s i m i l a r  s o f t b o a r d s 32 1.25 - 0.33

0.75 i n . 32 - 0.94 0.33
1.5 i n . - 1.89
2.5 i n . - 3.12
3.5 i n . “ 4.35

11
Logs

6" 3-Sq l o g  .................................................. 167 - 8.40 -
8" M i l l e d  l o g  ............................................. 150 - 8.90 -
8" 3-Sq l o g  .................................................. 297 - 9.20 -
9" M i l l e d  l o g  ............................................. 153 - 10.70 -

12" Tu rned  1og ............................................. 199 - 11.80 -
14" Tu rne d  l o g ........... ................................. 240 - 13.70 -
16" Turned  l o g  ............................................. 274 15.70 -
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NOTES:

1. R e p r e s e n t a t i v e  v a l u e s  f o r  d ry  m a t e r i a l s  were  s e l e c t e d  by ASHRAE TC '(. ' i ,  Thermal  . n s u l a t i o n  and 
M o i s t u r e  R e t a r d e r s  (To t a l  Therma l  Pe r fo rmance  D e s i g n  C r i t e r i a ) .  They a r e  i n t e n d e d  as d e s i g n  ( no t  
s p e c i f i c a t i o n )  v a l u e s  f o r  m a t e r i a l s  i n  normal  u se .  I n s u l a t i o n  m a t e r i a l s  i n  a c t u a l  s e r v i c e  may 
have t he rm a l  v a l u e s  w h i c h  va ry  f rom d e s i g n  v a l u e s  d e p e nd i n g  on t h e i r  i n s i t u  p r o p e r t i e s  such  as 
d e n s i t y  and m o i s t u r e  c o n t e n t .  Fo r  p r o p e r t i e s  o f  a p a r t i c u l a r  p r o d u c t ,  use t h e  v a l u e  s u p p l i e d  by 
t h e  m a n u f a c t u r e r  o r  by u n b i a s e d  t e s t s .

2. Does n o t  i n c l u d e  pape r  b a c k i n g  and f a c i n g ,  i f  any .

3. C o n d u c t i v i t y  v a r i e s  w i t h  f i b e r  d i a m e t e r .  A l s o ,  i n s u l a t i o n  i s  p r oduced  i n  d i f f e r e n t  d e n s i t i e s ;
t h e r e f o r e ,  t h e r e  i s  some v a r i a t i o n  i n  o v e r a l l  b a t t  t h i c k n e s s  f o r  t h e  same nom ina l  R-va l ue  among m a n u f a c t u r e r s .
R e l a t i n g  s p e c i f i c  R-va l ues  to  s p e c i f i c  t h i c k n e s s e s  s h o u l d  be nom in a l  o n l y .

A, V" ues a r e  f o r  a g ed ,  boa r d  s t o c k .

5. Face b r i c k  and common b r i c k  do n o t  a lway s  hav e  t h e s e  s p e c i f i c  d e n s i t i e s .  When d e n s i t y  i s  
d i f f e r e n t  f rom t h a t  shown,  t h e r e  w i l l  be a change  i n  t he rm a l  c o n d u c t i v i t y .

6. Data on r e c t a n g u l a r  c o r e  c o n c r e t e  b l o c k  d i f f e r  f rom t h e  above da ta  on ov a l  c o r e  b l o c k s  due to  
co re  c o n f i g u r a t i o n ,  d i f f e r e n t  mean t em p e r a t u r e s ,  and p o s s i b l y  d i f f e r e n c e s  i n  u n i t  w e i g h t s .  We ig h t  
da ta  on t h e  o v a l  c o r e  b l o c k s  t e s t e d  a r e  no t  a v a i l a b l e .

7. We ig h t s  o f  u n i t s  a p p r o x im a t e l y  7.625 i n .  h i g h  and 15.75 i n .  l o n g .  Jhese w e i g h t s  are g i v e n  as a means 
o f  d e s c r i b i n g  t h e  b l o c k s  t e s t e d ,  b u t  c o n d u c t a n c e  v a l u e s  a r e  a l l  f o r  1 f t  o f  a r e a .

8. V e r m i c u l i t e ,  p e r l i t e ,  o r  m i n e r a l  wood i n s u l a t i o n .  Where i n s u l a t i o n  i s  used ,  va po r  b a r r i e r s  o r
o t h e r  p r e c a u t i o n s  must be c o n s i d e r e d  to  keep i n s u l a t i o n  d r y .

9. V a l u es  f o r  me ta l  s i d i n g  a p p l i e d  o v e r  f l a t  s u r f a c e s  v a r y  w i d e l y ,  d e pe nd i n g  on amount o f  v e n t i l a t i o n
o f  a i r  space  b e n e a t h  t h e  s i d i n g ;  wh e t h e r  a i r  space  i s  r e f l e c t i v e  o r  n o n r e f 1e c t i v e ;  and on
t h i c k n e s s ,  t y p e ,  and a p p l i c a t i o n  o f  i n s u l a t i n g  b ac k i n g-board  used .  V a l u e s  g i v e n  a r e  a v e r ag es  f o r
use as d e s i g n  g u i d e s ,  and were  o b t a i n e d  f rom s e v e r a l  guarded  h o t bo x  t e s t s  (ASTM C236) or
c a l i b r a t e d  ho t bo x  (BSS 77) on h o l l ow-ba ck ed  t y p e s  and t y p e s  made u s i n g  b ack i n g-boards  o f  wood
f i b e r ,  foamed p l a s t i c ,  and g l a s s  f i b e r .  D e p a r t u r e s  o f  ±50% or  more f rom t h e  v a l u e s  g i v e n  may
o c c u r .

10. Time-aged v a l u e s  f o r  b oar d  s to ck  w i t h  a l um inum f o i l  f a c e r s  on two ma jo r  s u r f a c e s .

11. M o i s t u r e  c o n t e n t  o f  l o g s  a t  15 p e r c e n t .  From Axe l  C a r l s o n ,  P r o f e s s o r  Em e r i t u s ,  U n i v e r s i t y  o f  A l a s k a .
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2. R-VALUES OF WOOD DOORS (U = 1/R)

Wi n t e r
2

Summer
Nomi na l No No
T h i c k n e s s Storm Storm

D e s c r i p t i o n Door Door
1-3/8 i n . S o l i d  c o r e  f l u s h  door 2.56 2.63
1-3/8 i n . Pane l  duor  w i t h  7/16-in. p a n e l s 1.75 1.85
1-3/4 i n . S o l i d  c o r e  f l u s h  d o ^ r  

W i t h  s i n g l e  g l a z i n g
3.03 3.12
2.17 2.72

W i t h  i n s u l a t i n g  g l a s s  ^ 2.70 2.78
1-3/4 i n . Pane l  door  w i t h  7/1{j-in.  p a n e l s 1.85 1.92

Wi th  s i n g l e  g l a z i n g 1.49 1.58
W i t h  i n s u l a t i n g  g l a s s 2.00 2.08

1-3/4 i n . Pane l  d o or  w i t h  1-1 ̂ 8-i n .  p a n e l s 2.56 2.63
W i t h  s i n g l e  g l a z i n g  ^ 1.64 1.7?
W i t h  i n s u l a t i n g  g l a s s 2.72 2.38

NOTES:

V a l u es  f o r  doors  a r e  based on nom in a l  3'0" x 6'8" door s i z e .  I n t e r p o l a t i o n  and modera te  e x t r a p o l a t i o n  
a r e  p e rm i t t e d  f o r  g l a z i n g  a r e a s  and door  t h i c k n e s s e s  o t h e r  t h a n  t ho se  s p e c i f i e d .

1. 15 mph o u t d o o r  a i r  v e l o c i t y ;  0°F o u td oo r  a i r  t emp e r a t u r e ;  70°F i n s i d e  a i r  t empe r a tu r e ;  n a t u r a l
c o n v e c t i o n .

2. 7.5 mph ou td oo r  a i r  v e l o c i t y ;  89°F o u td oo r  a i r  t emp e r a t u r e ;  75°F i n s i d e  a i r  t empe ra tu r e ;  n a t u r a l
c o n v e c t i o n .

3. 17 p e r c e n t  exposed g l a s s  a r e a ;  i n s u l a t i n g  g l a s s  c o n t a i n s  0.25 i n c h  a i r  spa ce .

4. 55 p e r c e n t  pane l  a r ea .

5. 33 p e r c e n t  g l a s s  a r ea ;  22 p e r c e n t  pa ne l  a r e a ;  i n s u l a t i n g  g l a s s  c o n t a i n s  0.25 i n c h  a i r  space .



(These  v a l u e s  a re  f o r  h e a t  t r a n s f e r  f rom a i r  t o  a i r )

PART A1- E x t e r i o r  V e r t i c a l  P a n e l s  (Windows,  S l i d i n g  P a t i o  D oo r s ,  and P a r t i t i o n s ) ,  F l a t  G l a s s ,  P l a s t i c  
Sh ee t  and G l a s s  B l o c k .

3. R-VALUES OF WINDOWS, SKYLIGHTS AND LIGHT-TRANSMITTING PARTITIONS (U = 1/R)

No Storm Sash
D e s c r i p t i o n Wi n t e r Summer

2
F l a t  C l a s s

S i n g l e  G l a s s 0.91 0.96

I n s u l a t i n g  G l a s s ;  Do j j b l e ^  
3/16 i n .  a i r  spacj?
1/A i n .  a i r  space^
1/2 i n .  a i r  space

1.61 1.5A
1.69
2.0A

1.6A
1.76

1/2 i n c .  a i r  s p ac e ,  l ow 6
e m i t t a n c e  c o a t i n g
e = 0.20 3.12 2.63
e = 0.A0 2.63 2.08
e = 0.60 2.32 1.96

* 3
I n s u l a t i n g  G l a s s ;  T r i p l e  

1/A i n .  a i r  spaces ^
1/2 i n .  a i r  spaces

2.56
3.22

2.72
2.56

Storm Windows ()
1- in .  t o  A-in a i r  space 2.00 2.00

P l a s t i c  She e t

S i n g l e  G l a z e d
1/8 i n . t h i c k 0.9A 1.02
1/A i n . t h i  ck 1,0A 1.12
1/2 i n . t h i  ck 1.23 1.31

i n s u l a t i n g  U n i t ;  D oub l e
41/A i n .  a i r  space^  

1/2 i n .  a i r  space
1.82
2.32

1.78
2.22

8
C l a s s  B lo ck

6 x 6 x A i n .  t h i c k 1.67 1.75
8 x 8 x A i n .  t h i c k - w i t h  c a v i t y  d i v i d e r 1.78 1.85

2.08 2.17
12 x 12 x A i n .  t h i c k - w i t h  c a v i t y  d i v i d e r 1.92 2.00

2.72 2.38
12 x 12 x 2 i n .  t h i c k 1.67 1.75



PART 6-Ex t e r i o r  H o r i z o n t a l  Pane l s ( S k y l i g h t s ) - F l a t  G l a s s  and P l a s t i c  Domes

D es c r i  p t i  on
9

Wi n t e r 10Summer

F l a t  G l a s s ^
S i n g l e  G l a s s 11 1.20

I n s u l a t i n g  G l a s s ;  Do j jb l e ^  
3/16 i n .  a i r  spjace 
\ i n .  a i r  space^

1 .A3 1.75
1.5A 1.85

L i n .  a i r  space 1.69 2.0A
i n .  a i  r s p a c e ,  l o g
em i t t a n c e  c o a t i n g
e = 0.20 2.08 2.78
e = 0 .AO 1.92 2.38
e = 0.60 1.78 2.17

11
P l a s t i c  Domes

S i n g l e  w a l l e d 0.87 1.25
Doub l e  w a l l e d 1 .A3 2.17

PART C - Ad j u s tm en t  F a c t o r s  f o r  V a r i o u s  Window and S l i d i n g  P a t i o  Door Types ( M u l t i p l y  U-va l ues  i n  P a r t s  
A and B By These F a c t o r s)

D e s c r i p t i o n S i  n g l e  
C l  ass

D o ub l e  
I n s u l a t i n g  
GI ass

T r i p l e  
I n s u l a t i n g  
GI ass

S torm Sash 
Ove r  Doub l e  
o r  T r i p l e  
I n s u l a t i n g  
G l a s s

Windows

A l l  G l as s
Wood frame-80% g l a s s  
Wood frame-60% g l a s s  
Me t a l  frame-80% g l a s s  
T h e rm a l l y  impr ov ed  me ta l  f rame

1.00
0.85-0.95
0.80
1.00-1.10
0.90-1.00

1.00
0.90-1.00
0.85
1.20-1.30
0.95-1.15

1.00
0.95-1.00
0.80
1.30-1.50 
1.00-1.25

1.00
0.95-1.00 
0.80
1.30-1.50
0.95-1.25

S l i d i n g  P a t i o  Doors
Wood frame 0.95 1.00

1.10
-

Meta l  f rame 1.00 -

NOTES:1. See P a r t  C f o r  a d j u s tm e n t s  f o r  v a r i o u s  w i ndow and s l i d i n g  p a t i o  door  t y p e s .  Window manu fa c ­
t u r e r s  s h o u l d  be c o n s u l t e d  f o r  s p e c i f i c  d a t a .

2. E m i t t a n c e  o f  u n co a te d  g l a s s  s u r f a c e  = 0.8A.
3. D oub l e  and t r i p l e  r e f e r  t o  t h e  number o f  l i g h t s  o f  g l a s s .
A. 1/8 i n .  g l a s s .
S. \  i n .  g l a s s .
6. C o a t i n g  on e i t h e r  g l a s s  s u r f a c e  f a c i n g  a i r  sp ac e ;  a l l  o t h e r  g l a s s  s u r f a c e s  u n c o a t e d .
7. Window d e s i g n :  ^  i n .  glass-1/8 i n .  g l ass-V i n .  g l a s s .
8. D im e n s i o n s  a r e  n om i n a l .
9. For  h e a t  f l o w  u p .

10. For h e a t  f l o w  down.
11. Based on a rea  o f  o p e n i n g ,  n o t  t o t a l  s u r f a c e  a r e a .
12. R e fe r s  t o  wi ndows w i t h  n e g l i g i b l e  opaque a r e a .
13. V a l u e s  w i l l  be l e s s  t ha n  t h e s e  when me ta l  sash  and f rame i n c o r p o r a t e  t h e rma l  b r e a k s . I n some

the rma l  b reak  d e s i g n s ,  U-va l ues  w i l l  be eq ua l  t o  o r  l e s s  t ha n  t h o s e  f o r  t h e  g l a s s . Wi ndow
ma n u f a c t u r e r s  s h o u l d  be c o n s u l t e d  f o r  s p e c i f i c  d a t a . 67



4. RESISTANCE (R) VALUES OF AIR FILMS

P o s i t i o n  o f  S u r f a c e  

S t i l l  A i r

D i r e c t i o n  o f  
Hea'c F low

E=0.90 E=0.2 0 E=0.05

Hor i  z o n t a l Upwa rd 0,61 1.10 1.32
^5° s l  ope Upward 0.62 1.14 1.37
V e r t i  ca l H o r i z o n t a l 0.68 1.35 1.70
45° s l o p e Down 0.76 1.67 2.22
Hor i  z o n t a l Down 0.92 2.70 4.55

Mov i ng  A i r
(any p o s i t i o n )
15 mph w in d Any 0.17 (w i n t e r ) - -
7\ mph w i n d Any 0.25 (summer) - -

NOTES:
1. Mo s u r f a c e  has  b c t h  an a i r  space  r e s i s t a n c e  v a l u e  and a s u r f a c e  r e s i s t a n c e  v a l u e .  No a i r  space 

v a l u e  e x i s t s  f o r  an s u r f a c e  f a c i n g  an a i r  space  o f  l e s s  t h a n  0.5 i n .
2. C o n d u c t a n c e s  a r e  f o r  s u r f a c e s  o f  t h e  s t a t e d  e m i t t a n c e  f a c i n g  v i r t u a l  b l a c k oo dy  s u r r o u n d i n g s  a t  t he  

same t empe r a t u r e  as t h e  am b i e n t  a i r .  V a l u e s  a r e  based on a s u r f a c e  - a i r - t em p e r a t u r e  d i f f e r e n c e s  
o f  10 deg.  F and f o r  s u r f a c e  t em p e r a t u r e  o f  70 deg .  F.

5. RESISTANCE (R) VALUES OF AIR SPACES1

P o s i t i o n  o f  A i r D i r e c t i o n  o f S u r f a c e  Em i t t a n c e  (E)2
Space and Heat  FI ow E=0.82 E=0.2 E=0.05
T h i c k n e s s  ( i n . )

o r i z o n t a l  ^ Up 0.87 1.70 2.22
3/4 0.84 1.60 2.05

1 0.89 1.81 2.40
3 J» 0.93 1.95 2.66

45° s l o p e  ^ Up 0.94 2.00 2.75
3/4 0.90 1.83 2,44

1 0.94 1.99 2.74
3 0.96 2.10 2.95

V e r t i c l e  \ Hor i  z o n t a l 1.01 2.35 3.46
3/4 0.91 1.88 2.54

1 h 1.02 2.39 3.55
3 J» 1.01 2.32 3.40

45° s l o p e Down 1.02 2.40 3.57
3/4 0.92 1.89 2.55

1 \ 1.09 2.85 4.66
3 h 1.08 2.73 4.36

H o r i z o n t a l  S Down 1.02 2.41 3.59
3/4 0.92 1.89 2.55

1 h 1.15 3.27 5.90
3 h 1.24 4.09 9.27

6P
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NOTES:
1. V a l u e s  a p p l y  o n l y  to  a i r  spaces  o f  u n i f o rm  t h i c k n e s s  bounded by p l a n e ,  smooth ,  p a r a l l e l  s u r f a c e s

w i t h  no l e a k ag e  o f  a i r  t o  o r  f rom t h e  spac e .  These  c o n d i t i o n s  a re  no t  n o rm a l l y  p r e s e n t  i n  
s t a n d a r d  b u i l d i n g  c o n s t r u c t i o n ;  de c r e a se  R-va l ues  f o r  c o n s t r u c t i o n  s i t u a t i o n .  Thermal  r e s i s t a n c e  
v a l u e s  f o r  m u l t i p l e  a i r  spaces  must be based  on c a r e f u l  e s t im a t e s  o f  mean t em p e r a t u r e  d i f f e r e n c e s  
f o r  ea ch  a i r  spac e .

2. A i r  space  mean t em p e r a t u r e  a t  50°F and t emp e r a t u r e  d i f f e r e n c e  a t  10°F. Assumes one s u r f a c e  o f  a i r  
space  as n o n - r e f l e c t i v e  (E=.90) and o t h e r  s u r f a c e  a t  s t a t e d  em i t t a n c e .

3. I n t e r p o l a t i o n  i s  p e r m i s s i b l e  f o r  o t h e r  v a l u e s  o f  mean t em p e r a t u r e ,  t emp e r a t u r e  d i f f e r e n c e s ,  and 
e f f e c t i v e  e m i t t a n c e  E .  See C h ap te r  23, 1981 ASHRAE Fundamen t a l s  Handbook .

A. C r e d i t  f o r  an a i r  space R-va l ue  c an no t  be ta k en  more t ha n  once  and o n l y  f o r  t h e  boundary
c o n d i t i o n s  e s t a b l i s h e d .

5. R-va l ues  o f  h o r i z o n t a l  sp aces  w i t h  h e a t  f l o w  downward a re  s u b s t a n t i a l l y  i n d e p e n d e n t  o f  t empe ra tu r e  
d i  f f e r e n c e .

6. REFLECTIVITY AND EMITTANCE VALUES OF VARIOUS SURFACES AND EFFECTIVE EMITTANCES OF A IR  SPACES

S u r f a c e R e f l e c t i v i t y  
i n  P e r ce n t

Average  
E m i t t a n c e  E

E f f e c t i v e  Em i t t a n c e  E 
o f  Ai r Space 

One S u r f a c e  Bo th  S u r f a c e s  
em i t t a n c e  E; e m i t t a n c e s  E 
t h e  o t h e r  0.90

A luminum f o i l ,  b r i g h t  . . . . 92 t o  97 0.05 0.05 0.03
A luminum s h e e t  ................................ 80 t o  95 0.12 0.12 0.06
A luminum c o a t e d  p a p e r ,  
p o l i s h e d  ............................................. 75 t o  8A 0,20 0.20 0.11

S t e e l ,  g a l v a n i z e d  b r i g h t  . . . 70 t o  80 0.25 0.2A 0.15
B u i l d i n g  m a t e r i a l s :  wood,
pa p e r ,  ma sonry ,  ......................
nonmeta l  l i e  p a i n t s ................... 5 t o  15 0.90 0.82 0.82

Co n c r e t e  ................................................ - 0.88 - -
C o n c r e t e ,  rough ............................. - 0.97 - -
E a r t h ,  Packed and Dry . . . . . . - 0.A1 - -
I c e  (32°F) .......................................... - 0.95 - -
Pai  n t s :
A l u m i n u m ........................ .................... 30 t o  70 0.50 0.A7 0.35
B la c k  Lac que r  ................................ - 0.80 - -
F l a t  B l a c k  La cq ue r  ................... - 0.96 - -
Whi t'- Enamel  ................................... - 0.80 - -

P l a s t s r ,  Rough Wh i t e  ................ - 0.91 - -
Regu l a r  g l a s s ,  smooth .............. 5 t o  15 0.8A 0.77 0.72
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A P P E N D I X  D 

Perm Ratings of Typical Building Materials

The f o l l o w i n g  t a b l e s  p r o v i d e  i n f o rm a t i o n  u s e f u l  i n  d e t e rm i n i n g  c om p l i a n c e  
The i n f o rm a t i o n  was r e p r i n t e d  w i t h  p e rm i s s i o n  f rom t h e  ASHRAE Handbook o f  Fu ndamen ta l s ,

w i t h  t h i s  S ta nd a r d .  
1085 e d i t i o n  e x c e p t  as

n o t e d .  I n f o rm a t i o n  f rom t h e s e  t a b l e s ,  o r  s p e c i f i c  m a nu f a c t u r e r s  da ta  may be used to  v e r i f y  c om p l i a n c e .

Tnble 2 Perm eance and Perm eability o f M aterials (o W aler Vapor**

Thickness Permeance Resislanre1 Permeability Resistance/in.1
Material (in.) (Perm (Rep) (Perm-in.) (Rep/In.)

Materials used in construction
Concrete (1:2:4 mix) 3.2 0.31
Brick masonry 4 0.8f 1.3
Concrete block (cored, limestone aggregate) 8 2.4r 0.4
Tile masonry, glazed 4 0 .12f 8.3
Asbestos cement board 0.12 4-8d 0.1-0.2

With oil base finishes U.3-0.5d 2-3
Plaster on metal lath 0.75 15f 0.067
Plaster on wood lath 11' 0.091
Plaster on plain gypsum lath (with studs) 20f 0.050
Gypsum wall board (plain) 0.375 50f 0.020

20dGypsum sheathing (asphalt impreg.) 0.5 0.050
Structural insulating board (sheathing qual.)

50-90f
20-50f 0.050-0.020

Structural insulating board (interior, uncoated) 0.5 0.020-0.011
Haruboard (standard) 0.125 I lf 0.091
Hardboard (tempered) 0.125 5f 0.2
Built-up roofing (hot mopped) 0.0

0.4-5.4f'bWood, sugar pine
0.7f

2.5-0.19
Plywood (douglas fir, exterior glue) 0.25 1.4
Plywood (douglas fir, interior glue) 0.25 ].9r 0.53
Acrylic, glass fiber reinforced sheet 0.056 0.12d 8.3
Polyester, class fiber reinforced sheet 0.04S 0.05d 20

Thermal insulations
Air (still) 120f 0.0083
Cellular glass 0.0d 00

Corkboard 2.!-2.6d
9.5'

0.4S-0.38
0.11

Mineral wool (unprotected) 116' 0.0086
Expanded polyurethane (R-11 blown) board stock 0.4-1.6d 2.5-0.52
Expanded polystyrene—extruded 1.2d 0.83
Expanded polystyrene—bead 2.0-5.8d 0.50-0.17
Phenolic foam (covering removed) 26 0.038
Unicellular synthetic flexible rubber foam 0.02-0.15d 50-6.7

Plastic and metal foils and films'
Aluminum foil 0.001 0.0d
Aluminum foil 0.00035 0.05d 20
Polyethylene 0.002 0.16d 6.3 3100
Polyethylene 0.004 0.08d 12.5 3100
Polyethylene 0.006 0.06d 17 3100
Polyethylene 0.008 0.04d 25 3100
Polyethylene 0.010 0.03d 33 3100
Polyvinylchloridc, unplasticized 0.002 0.68d 1.5
Polyvinylchloride plasticized 0.004 0.8-1.4d 1.3-0.72
Polyester 0.001 0.73d 1.4
Polyester 0.0032 0.23d 4.3
Polyester 0.0076 0.08d 12.5
Cellulose acetate 0.01 4.6d 0.2
Cellulose acetate 0.125 0.32d 3.1

P lywood ( v a r i o u s  s p e c i e s ,  e x t e r i o r  g l u e ) 0 .3 7 5

0 .5 0

0 .8 0 * *

0 .5 0 * *
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PERM RATINGS CONTINUED

T able 2 Perm eance and  Perm eability  o f M aterials to  W ater Vapor* (C oncluded)

Permeance Resistance1
(Perms) (Rep)

Material Weighth Dry-Cup VVet-Cup Other Dry-Cup Wel-Cup Other

Building paper, fells, roofing pupersS
Duplex sheet, asphalt laminated, aluminum foil

one side 8.6 0.002 0.176 500 5.8
Saturated and coated roll roofing 65 0.C5 0.24 20 4.2
Kraft paper and asphalt laminated, reinforced

30-120-30 6.8 0.3 1.8 3.3 0.55
Blanket thermal insulation back up paper,

asphalt coated 6.2 0.4 0.6-4.2 2.5 1.7-0.24
Asphalt-saturated and coated vapor retarder paper 8.6 0.2-0.3 0.6 5.0-3.3 1.7
Asphalt-saturated but not coaled sheathing paper 4.4 3.3 20.2 0.3 0.05
15-lb asphalt felt 14 1.0 5.6 1.0 0.18
15-lb tar felt 14 4.0 18.2 0.25 0.055
Single-kraft, double 3.2 31 42 0.032 0.024

Liquid-applied coating materials Inches
Commercial latex paints (dry film thickness)!

Vapor retarder paint 0.0031 0.45 2.22
Prime'-s' tier 0.0012 6.2S 0.16
Vinyl a ; ate/acrylic primer 0.002 7.42 0.13
Vinyl-acrylic primer 0.0016 8.62 0.12
Semi-gloss vinyl-acrylic enamel 0.0024 6.61 0.15
Exterior acrylic house and trim 0.0017 5.47 0.18

Paint-2 coats
Asphalt paint on plywood 0.4 2.5
Aluminum varnish on wood 0.3-0.5 3.3-2.0
Enamels on smooth plaster 0.5-1.5 2.0-0.66
Primers and sealers on interior insulation board 0.9-2.1 1.1-0.48
Various primers plus I coat flat oil paint on plaster 1.6-3.0 0.63-0.33
Flat paint on interior insulation board 4 0.25
Water emulsion on interior insulation board 30-85 0.03-0.012

Paint-3 coats O z/ft2
Exterior paint, white lead and oil on wood siding 0.3-1.0 3.3-1.0
Exterior paint, white lead-zinc oxide and oil on wood 0.9 1.1

Styrcne-butadiene latex coating 2 11 0.09
Polyvinyl acetate latex coating 4 5.5 0.18
Chloro-sulfonated polyethylene mastic 3.5

7.0
1.7
0.06

0.59
16

Asphalt cut-back mastic. 1/16 in., dry 0.14 7.2
3/16 in., dry 0.0 —

Hot melt asphalt 2
3.5

0.5
0.1

2
10

•In this chapter the permeance, resistance, permeability and resistance per unit 

thickness values are given in Ihe following units:

Per m e t ic e  Perm

Resistance Rep

Perm eab ility Perm-in.

- Resistance/unit thickness Rep/in.

1 gr/h.ft -in. H g  

■ in. Ug.fl2.h/gr 

! gr/h*ft‘ -(in. Hg/in.) 

1 (in. Hg.ft-.h/gr)/in.

•Table 2 gives the water vapor transmission rates of some representative 

materials. The data are provided to permit comparisons of materials; but in the 

selection of vapor retarder materials, exact values for permeance or permeabili­

ty should be obtained from the manufacturer of the materials under considera­

tion or secured as a result of laboratory tests. A  range of values shown in ihe 

table indicate satiations a m o n g  m e a n  values for materials that are similar but 

of different density, orientation, lot or source. The values arc intended for 

design guidance and should not be used as design or specification data. The 

compilation is from a number of sources; values from dry-cup and wct-cur> 

methods were usually obtained from insesiigalions using A S T M  L:96 and C355;

values shown under others were obtained from investigations using such techni­
ques as two-temperature, spec ia l ce ll, and a ir-ve locily . Values included were o b ­
tained from Ref. 14 to 29 and other sources. S o m e  values were obtained from 

unpublished tests conducted by Pennsylvania Stale University and the Building 

Research Div., National Research Council of Canada.

"Depending on construction and direction of vapor flow.

TJsually installed as vapor retarders, although sometimes used as exterior 

finish and elsewhere near cold side where special considerations are then re­

quired for w  - m  sideba'rier cficctiveness.

dDry-cup method.

*Wet-cup metnod.

rOthcr than dry- or wet-cup ntcthoJ.

eL o w  permeance sheets used as vapor retarders. High permeance used 

elsewhere in construction.

"Basic weight in lb per 100 fl2(lb rer square ft).

'Resistance and resistance in. values have been calculated as the reciprocal of 

the permeance and petmeabiliiy values.

iC j s ! ai 10 mils wet M m  thickness.31

* *  From t h e  Amer i can  P lywood A s s o c i a t i o n ,  
Tacoma,  Wa sh i n g t on .
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