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IMPORTANT NOTICE CONCERING THE 
1986 EDITION OF STANDARDS 

The Standards apply to all new construction for occupancies A, 6, E, H, 
and R. This edition of the Standards includes amendments adopted in 
1986 to: 

California Administrative Code, Title 20 

o Amendments to clarify and facilitate administration and 
enforcement. 

California Administrative Code, Title 24 

o Residential Building Standards including: 

- Admendments to extend the current provisions of AB 163. 

o Nonresldential Building Standards including: 

- Offlce Standards that become mandatory on 
January 1,1987 

- Retail and Wholesale Standards which are voluntary 
beginning January 1,1987 and become mandatory on 
January 1,1988. 
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CALIFORNIA ADMINISTRATIVE CODE 
TITLE 20 

CHAPTER 2 .  SUBCHAPTER 4 
ARTICLE 1.--ENERGY BUILDING REGULATIONS 

Sec. 1401. Scope. ----- - - -. -- - - 

( a )  T h i s  a r t i c l e  c o n t a i n s  a d m i n i s t r a t i v e  r e g u l a t i o n s  r e l a t i n g  t o  t h e  energy 
b u i l d i n g  r e g u l a t i o n s  i n  Chapter  2-53, T h i s  a r t i c l e  a p p l i e s  t o  a1 l r e s i d e n t i a l  
and n o n r e s i d e n t i a l  b u i l d i n g s .  

( b )  N o t h i n g  i n  t h i s  A r t i c l e  1 essens any necessary qua1 i f i c a t i o n s  o r  respons i  - 
b i l i t i e s  o f  l i c e n s e d  o r  r e g i s t e r e d  b u i l d i n g  p r o f e s s i o n a l s  o r  o t h e r  des igners  
o r  b u i l d e r s ,  o r  t h e  d u t i e s  of enforcement agencies,  t h a t  e x i s t  under s t a t e  
o r  local  law. 

NOTE: A u t h o r i t y  c i t e d :  Sec t i ons  25402 and 25402.1, Publ i c Resources Code. 
Reference: Sec t i ons  25482 and 25402.1 P u b l i c  Resources Code. 

Sec. -- ---- 1402. D e f i n i t i o n s .  - -- 

I n  t h i s  a r t i c l e  t h e  f o l l o w i n g  d e f i n i t i o n s  app ly :  

"App l iance Standards"  means t h e  C a l i f o r n i a  Admi n i s t r a t i v e  Code, T i t l e  20, 
Chapter  2, Subchapter  4, A r t i c l e  4, Sec t i ons  1601 t o  1608. 

"Approved C a l c u l a t i o n  Method" means a Publ i c  Domain Computer Program approved 
under S e c t i o n  1409(a) ,  o r  any A1 t e r n a t i v e  C a l c u l a t i o n  Method approved under 
S e c t i o n  1409(b).  

" B u i l d i n g  P e r m i t "  means an e l e c t r i c a l  . plumbing.  mechanical , b u i l d i n g ,  o r  
o t h e r  p e r m i t  o r  app rova l ,  t h a t  i s  i ssued  by an enforcement agency, and t h a t  
a u t h o r i z e s  any c o n s t r u c t i o n  t h a t  i s  s u b j e c t  t o  Chapter  2-53. 

" C h a p t e r  2 - 5 3 "  means C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  24,  P a r t  2 .  
Chapter  2-53. 

"Commission" means t h e  S t a t e  Energy Resources Conserva t i on  and Development 
Commission. 

"Compliance approach" means any one o f  t h e  a l l o w a b l e  methods by which t h e  
des ign  and c o n s t r u c t i o n  o f  a b u i l d i n g  may be demonstrated t o  be i n  compl iance 
w i t h  Chapter  2-53. . The compl iance approaches a r e  t h e  performance compliance 
approach and t h e  p r e s c r i p t i v e  compl i ance approach. The requ i rements  f o r  each 
compl iance approach a r e  s e t  f o r t h  i n  S e c t i o n  2-5304 o f  Chapter  2-53. 

"Cond i t i oned  f l o o r  area"  means " c o n d i t i o n e d  f l o o r  area" as d e f i n e d  i n  Sec t i on  
2-5302 o f  Chapter  2-53. 

"Energy Budget"  means "energy budget"  as d e f i n e d  i n  S e c t i o n  2-5302 o f  Chapter  
2-53. 

"En fo rc ing  agency" means t h e  c i t y ,  county ,  o r  s t a t e  agency r e s p o n s i b l e  f o r  
i s s u i n g  a b u i  l d i  ng p e r m i t  . 



"Execu t i ve  D i r e c t o r "  means t h e  Execu t i ve  D i r e c t o r  o f  t h e  Commission. 

"Fan Performance Index"  means " f a n  performance index"  as c a l c u l a t e d  u n d ~ r  
S e c t i o n  2-5332 o f  Chapter  2-53. 

"Fan Wattage Index"  means " f a n  w a t t  i n d e x "  as c a l c u l a t e d  under Sec t i on  2-5342 
(e)2.C. o f  Chapter  2-53. 

"HVAC system" means "HVAC system" as d e f i n e d  i n  S e c t i o n  2-5302 o f  Chapter  
2-53. 

"Manufactured d e v i c e "  means "manufactured dev i ce "  as d e f i n e d  i n  S e c t i o n  2-5302 
o f  Chapter  2-53. 

" P u b l i c  A d v i s e r "  means t h e  P u b l i c  A d v i s e r  o f  t h e  Commission. 

" R  V a l u e "  means t h e  measure  o f  t h e  r e s 5 s t a n c e  o f  a  m a t e r i a l  o r  b u i l d i n g  
component t o  t h e  passage of heat  i n  [ h r  x  f t  x  OF] + Btu .  

"Source C o o l i n g  Power Index"  means "source c o o l i n g  power i ndex"  as c a l c u l a t e d  
under S e c t i o n  2-5342(e)2.B. o f  Chapter  2-53. 

"Source H e a t i n g  Power Index"  means "source h e a t i n g  power i ndex"  as c a l c u l a t e d  
under S e c t i o n  2-5342(e)2.A. o f  Chapter  2-53. 

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, S e c t i o n  25402 
Reference:  Pub1 i c  Resources Code, S e c t i o n  25402 

Sec. 1403.  Pe rm i  t , C e r t i  f i c a t e ,  I n f o r m a t i o n a l  , and - Enforcement -- - -  Requi reme-nts 
for D e s i g n e r s ,  I n s t a l l e r s ,  B u i l d e r s ,  Manufac turers  a n d  S u p p l i e r s .  

( a )  Documentatio_nl 

1. Responsi b i  1  i ty -- f o r s i g n i  -- -- ng, 

Each document d e s c r i b e d  i n  Sec t i ons  1403(a)2  and 1403(a)3  s h a l l  be 
s igned by t h e  person r e s p o n s i b l e  f o r  i t s  p r e p a r a t i o n .  The s i g n e r  s h a l l  
be a  c i v i  1  eng ineer .  mechanical eng ineer ,  e l e c t r i c a l  eng ineer ,  a r c h i -  
t e c t ,  genera l  b u i  1  d i n g  c o n t r a c t o r .  mechanical c o n t r a c t o r ,  o r  e l e c t r i c a l  
c o n t r a c t o r  l i c e n s e d  o r  r e g i s t e r e d  t o  p r a c t i c e  by t h e  S t a t e  o f  C a l i f o r -  
n i a  o r  o t h e r  i n d i v i d u a l  e l i g i b l e  under t h e  Business and Pro fess ions 
Code t o  s i g n  such documents. Document s i g n e r s  a r e  s u b j e c t  t o  t h e  
l i m i t a t i o n s  i n  t h e  ~ u ' s i n e s s  and Pro fess ions  Code. I f  more t h a n  one 
person has r e s p o n s i b i l i t y  f o r  b u i l d i n g  des ign  o r  c o n s t r u c t i o n .  each 
person may p repare  and s i g n  t h e  document o r  documents a p p l i c a b l e  t o  
t h a t  p o r t i o n  o f  t h e  d e s i g n  o r  c o n s t r u c t i o n  f o r  wh ich  t h e  person was 
respons ib le ;  o r  a1 t e r n a t i v e l y  , t h e  person w i t h  c h i e f  respons l 'b i l  i t y  f o r  
d e s i g n  o r  c o n s t r u c t i o n  may p r e p a r e  and s i g n  t h e  document f o r  t h e  
e n t i  r e  des ign  o r  c o n s t r u c t i o n .  

2. Design;  a p p l i c a t i o n  f o r  a b u i l d i n g  pe rm i t .  - - - - - - -- - - - - - .- - 

Each a p p l i c a t i o n  f o r  a b u i l d i n g  p e r m i t  s u b j e c t  t o  Chapter  2-53 s h a l l  
c o n t a i n  a t  l e a s t  one copy o f  t h e  documents l i s t e d  i n  Sec t i ons  
1403(a)2.A., 1403(a)2.R., and 1403(a)2.C. 



A. Fo r  a1 1  new b u i l d i n g s  des ignated t o  a1 low a  c o n d i t i o n e d  use o f  an 
occupancy group o r  t y p e  r e g u l a t e d  by Chapter 2-53 t h e  a p p l i c a n t  
s h a l l  f i l e  a  c e r t i f i c a t e  o f  compl iance on t h e  p lans.  T h i s  c e r t i f i -  
c a t e  s h a l l  i n d i c a t e  t h e  f e a t u r e s  and performance s p e c i f i c a t i o n s  
needed t o  comply w i t h  Chapter  2-53, and s h a l l  be approved by t h e  
l o c a l  enforcement agency by stamp o r  a u t h o r i z e d  s igna tu re .  The 
i n d i v i d u a l  w i t h  o v e r a l l  r e s p o n s i b i l i t y  f o r  t h e  des ign  and t h e  owner 
of  t h e  b u i l d i n g  o r  p r o p e r t y  s i g n  t h e  c e r t i f i c a t e  o f  compliance. 
The owner o f  t h e  b u i l d i n g  s h a l l  r e t a i n  a  copy o f  t h i s  c e r t i f i c a t e  
o f  compl iance and t r a n s m i t  i t  t o  any subsequent purchaser o f  t h e  
b u i l d i n g .  

R. P l  ans and s p e c i f i c a t i o n s  show ing  t h e  c h a r a c t e r i s t i c s  o f  each 
f e a t u r e ,  m a t e r i a l ,  component, and manufactured dev i ce  proposed t o  
be i n s t a l l e d  i n  o r d e r  t o  have t h e  b u i l d i n g  meet t h e  requirements o f  
Chapter  2-53, and o f  any o t h e r  f e a t u r e ,  m a t e r i a l ,  component, o r  
manufactured d e v i c e  t h a t  Chapter  2-53 r e q u i r e s  be i n d i c a t e d  on t h e  
p l a n s  and s p e c i f i c a t i o n s .  I f  any c h a r a c t e r i s t i c  o f  any such  
f e a t u r e ,  m a t e r i a l ,  component, o r  manufactured d e v i c e  i s  m a t e r i a l  l y  
changed b e f o r e  f i n a l  c o n s t r u c t i o n  and i n s t a l  1 a t i o n ,  t h e  change 
s h a l l  be i n d i c a t e d  on amended p l a n s  and s p e c i f i c a t i o n s  and s h a l l  be 
submi t ted  t o  t h e  enforcement agency. Such c h a r a c t e r i s t i c s  s h a l l  
i n c l u d e  t h e  e f f i c i e n c y  ( o r  o t h e r  c h a r a c t e r i s t i c  r e g u l  a t e d  by 
Chapter  2-53) o f  each dev ice ,  and t h e  source h e a t i n g  power index,  
source c o o l i n g  power index,  f a n  wat tage index,  and f a n  performance 
index  o f  each proposed HVAC system. 

C. A d e s i g n a t i o n  of t h e  compl iance approach f o r  t h e  b u i l d i n g ,  -and 
o f  t h e  s e c t i o n s  o f  Chapter  2-53 w i t h  which t h e  b u i l d i n g  i s  i n tended  
t o  comply. 

( I )  I f  a  b u i l d i n g  p e r m i t  has been p r e v i o u s l y  i ssued  f o r  any p a r t  
o f  t h e  b u i l d i n g  s u b j e c t  t o  C h a p t e r  2-53,  t h e  c o m p l i a n c e  
approach i n  t h e  c u r r e n t  appl i c a t i  on s h a l l  be cons i  s t e n t  w i t h  
t h e  c o m p l i a n c e  a p p r o a c h  a p p r o v e d  i n  t h e  p r e v i o u s  p e r m i t .  

( 2 )  I f  t h e  a p p l i c a t i o n  proposes a  performance compl iance approach, 
t h e  d e s i g n a t i o n  s h a l l  c o n t a i n :  

a. t h e  approved c a l c u l a t i o n  method used; 

b. a  s t a t e m e n t  t h a t  t h e  i n p u t  v a l u e s  used f o r  t h e  i t e m s  
l i s t e d  i n  S e c t i o n  2-5304(d)4.B. o f  Chapter  2-53 were t h e  
va lues r e q u i  red  by t h a t  s e c t i o n ;  

c. t h e  energy budget a l l owed  by Chapter  2-53, and t h e  energy 
c o n s u m p t i  on  o f  t h e  p r o p o s e d  b u i  1  d i n g  model 1  ed by t h e  
approved c a l c u l a t i o n  method, i n  annual B t u  p e r  square f o o t  
o f  c o n d i t i o n e d  f l o o r  area; 

d. a  s ta tement  t h a t  t h e  proposed b u i l d i n g  model led i s  cons is -  
t e n t  w i t h  t h e  p l a n s  and s p e c i f i c a t i o n s  d e s c r i b e d  i n  
S e c t i o n  1403(a) 2.A.; and 

$1403 ( a )  - -  
3. 



e. t h e  c a l c u l a t i o n  ou tpu ts ,  i n c l u d i n g  t h e  s tandard i zed  i n p u t s  
and ou tpu ts  desc r ibed  i n  t h e  Energy Conservat ion  Manual, 
produced by t h e  model ing  of t h e  proposed b u i l d i n g .  

F o r  n o n r e s i d e n t i a l  b u i l d i n g s  o r i g i n a l l y  p e r m i t t e d  a f t e r  January 1, 
1987, t h e  a p p l i c a n t  i s  r e q u i r e d  t o  s u b m i t  a  copy  o f  t h e  o r i g i n a l  
c e r t i f i c a t e  o f  compl iance f o r  t h e  whole b u i l d i n g  when a p p l y i n g  f o r  an 
a1 t e r a t i o n  t o  s a i d  b u i l d i n g .  The appl i c a n t  i s  r e s p o n s i b l e  f o r  o b t a i n -  
i n g  a  copy o f  t h e  o r i g i n a l  c e r t i f i c a t e  o f  compl iance f rom t h e  b u i l d i n g  
owner. I f  t h e  a p p l i c a n t  cannot  o b t a i n  a  copy o f  t h e  c e r t i f i c a t e  of  
compl i ance, t h e  appl i c a n t  s h a l l  demonstrate compl i a n c e  w i t h  Chapter 
2-53 f o r  t h e  e n t i  r e  b u i l d i n g .  

When compl iance i s  demonstrated f o r  t h e  b u i l d i n g  as a  whole, a  new 
c e r t i f i c a t e  of compl iance i s  r e q u i r e d  t o  be submi t ted  on t h e  p lans  
f o r  t h e  a1 t e r a t i o n s .  T h i s  new c e r t i  f i c a t e  s h a l l  i n d i c a t e  t h e  f e a t u r e s  
and performance spec i  f i c a t i o n s  needed t o  comply w i t h  Chapter  2-53, 
t h e  o r i g i n a l  bu i  1  d i n g  p e r m i t  number o r  d e s i g n a t i o n  f o r  t h e  o r i g i n a l  
b u i l d i n g  and t h e  b u i l d i n g  p e r m i t  number o r  d e s i g n a t i o n  f o r  new con- 
s t r u c t i o n .  The new c e r t i f i c a t e  s h a l l  be approved by t h e  l o c a l  enforce- 
ment agency by stamp o r  a u t h o r i z e d  s i g n a t u r e ,  and s h a l l  be s igned by 
t h e  i n d i v i d u a l  w i t h  p r o f e s s i o n a l  r e s p o n s i b i l i t y  f o r  t h e  des ign  of t h e  
a l t e r e d  p o r t i o n s  o f  t h e  b u i l d i n g  and t h e  owner o f  t h e  b u i l d i n g .  

4. C o n s t r u c t i o n .  

A. Before t h e  enforcement agency determines whether t h e  b u i l d i n g  may 
b e  o c c u p i e d ,  t h e  p e r s o n  w i t h  o v e r a l l  r e s p o n s i b i l i t y  f o r  con-  
s t r u c t i o n  o r  t h e  person o r  persons r e s p o n s i b l e  f o r  t h e  i n s t a l l a t i o n  
o f  r e g u l a t e d  m a n u f a c t u r e d  d e v i c e s  s h a l l  p o s t ,  a d j a c e n t  t o  t h e  
b u i l d i n g  permi t ( s )  i ssued  f o r  t h e  b u i  l d i n g ,  i n s t a l  1  a t i o n  c e r t i f i  - 
ca tes  f o r  manufactured dev ices  r e g u l a t e d  by t h e  a p p l i a n c e  standards 
o r  Chapter  2-53. 

These c e r t i  f i ca tes  s h a l l  : 

(1) i d e n t i f y  f e a t u r e s  r e q u i r e d  t o  v e r i f y  c o m p l i a n c e  w i t h  t h e  
a p p l i a n c e  s tandards  and Chapter  2-53; 

( 2 )  i n c l u d e  a  s ta tement  i n d i c a t i n g  t h a t  t h e  i n s t a l l e d  dev ices  
c o n f o r m  t o  t h e  a p p l i a n c e  s t a n d a r d s  and C h a p t e r  2-53 and 
t h e  r e q u i r e m e n t s  f o r  such  d e v i c e s  g i v e n  i n  t h e  p l a n s  and 
s p e c i f i c a t i o n s  a p p r o v e d  by t h e  1 o c a l  e n f o r c e m e n t  agency;  

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

B. The enforcement agency may r e q u i r e  t h e  person w i t h  o v e r a l l  r e -  
sponsi  b i l  i t y  f o r  t h e  c o n s t r u c t i o n  t o  p r o v i d e  any o t h e r  reasonable 
i n f o r m a t i o n  t o  d e t e r m i n e  t h a t  t h e  b u i l d i n g  as  c o n s t r u c t e d  i s  
c o n s i s t e n t  w i t h  approved p l  ans and s p e c i f i c a t i o n s  and compl ies 
w i t h  Chapter  2-53. 



C .  I f  c o n s t r u c t i o n  on any p o r t i o n  o f  t h e  b u i l d i n g  s u b j e c t  t o  Chapter 
2 - 5 3  w i l l  be imposs ib le  t o  i n s p e c t  because o f  subsequent cons t ruc -  
t i o n ,  t h e  enforcement agency may requ i  r e  t h e  i n s t a l  l a t i  on c e r t i  fi- 
c a t e ( s )  t o  be posted upon comp le t i on  o f  t h a t  p o r t i o n .  

5. I n s u l a t i o n  - C e r t i f i c a t e .  

A f t e r  i n s t a l l i n g  w a l l ,  c e i l i n g .  o r  f l o o r  i n s u l a t i o n ,  t h e  i n s t a l l e r  
s h a l l  p o s t  i n  a  conspicuous l o c a t i o n  i n  t h e  b u i l d i n g  a  c e r t i f i c a t e  
s igned  by t h e  i n s t a l l e r  s t a t i n g  t h a t  t h e  i n s t a l l a t i o n  i s  c o n s i s t e n t  
w i t h  t h e  p l a n s  and s p e c i f i c a t i o n s  desc r ibed  i n  S e c t i o n  1403 ( a )  ( 2 )  ( A )  
and f o r  wh ich  t h e  b u i l d i n g  p e r m i t  was i ssued  and conforms w i t h  t h e  
requ i rements  o f  Chapter  2-53. The c e r t i f i c a t e  s h a l l  a l s o  s t a t e  t h e  
m a n u f a c t u r e r ' s  name and m a t e r i a l  i d e n t i f i c a t i o n ,  t h e  i n s t a l  l e d  " R H -  
va lue,  and ( i n  a p p l i c a t i o n s  of l o o s e  f i l l  i n s u l a t i o n )  t h e  minimum 
i n s t a l l e d  w e i g h t  p e r  square f o o t  c o n s i s t e n t  w i t h  t h e  manu fac tu re r ' s  
l a b e l e d  i n s t a l l e d  des ign  d e n s i t y  f o r  t h e  d e s i r e d  "R"-value. 

( b )  Occupant O p e r a t i n g  and I n f o r m a t i o n  t o  Be P r o v i d e d & B u i l d e r  . . 

1. The b u i l d e r  s h a l l  p r o v i d e  t h e  b u i l d i n g  owner, manager. and t h e  o r i g i n a l  
occupants a  1  i s t  o f  t h e  h e a t i n g ,  c o o l i n g ,  w a t e r  h e a t i n g ,  and l i g h t i n g  
systems and f e a t u r e s ,  m a t e r i a l s ,  components, and mechanical dev jces  
c o n s e r v a t i o n  o r  s o l a r  dev i ces  i n s t a l  l e d  i n  t h e  b u i l d i n g ,  and i n s t r u c -  
t i o n s  on  how t o  u s e  them e f f i c i e n t l y .  The i n s t r u c t i o n s  s h a l l  be 
c o n s i s t e n t  w i t h  s p e c i f i c a t i o n s  s e t  f o r t h  by t h e  E x e c u t i v e  D i r e c t o r .  

I f  a  b u i l d e r  uses t h e  group averag ing method, as s e t  f o r t h  i n  S e c t i o n  
2 - 5 3 5 1 ( e )  o f  C h a p t e r  2 -53 ,  T i t l e  24 o f  t h i s  Code, t o  d e m o n s t r a t e  
compl i ance w i t h  t h e  energy budget requ i  rernents o f  S e c t i o n  2-5351 ( a ) .  
t h e  b u i l d e r  s h a l l  p r o v i d e  n o t i c e  t o  p o t e n t i a l  buyers t h a t  such method 
was used and t h a t  t h e  performance o f  any i n d i v i d u a l  b u i l d i n g  i n  t h e  
group r e l a t i v e  t o  t h e  energy budget i s  a v a i l a b l e  on request .  Such 
n o t i c e  s h a l l  be p r o v i d e d  i n  t h e  f o l l o w i n g  manner. 

( A )  By i n c l u d i n g  t h e  n o t i c e  i n  a  sa les  brochure ,  i f  a  sa les  brochure  
i s  p r o v i d e d  t o  p o t e n t i a l  buyers;  

( B )  By i n c l u d i n g  t h e  n o t i c e  i n  a  p o s t e r  t h a t  i s  d i s p l a y e d  p rominen t l y  
i n  t h e  b u i l d e r ' s  s a l e s  area,  i f  t h e  b u i l d e r  p r o v i d e s  a  sa les  area 
f o r  p o t e n t i a l  buyers;  and 

(C) By i n c l u d i n g  t h e  n o t i c e  i n  a t  l e a s t  one of t h e  f o l l o w i n g  
a d d i t i o n a l  documents: 

(I) The i n s u l a t i o n  c e r t i f i c a t e  r e q u i r e d  by  s u b d i v i s i o n  ( d )  
o f  t h i s  s e c t i o n ;  

( I  I )  The F i n a l  S u b d i v i s i o n  P u b l i c  Repor t ;  

(111) The i n s u l a t i o n  addendum r e q u i r e d  by t h e  F e d e r a l  T r a d e  
Commission; 



( I V )  The purchase agreement; 

( V )  The d e p o s i t  r e c e i p t .  

2. The b u i l d e r  s h a l l  p r o v i d e  maintenance i n f o r m a t i o n  t o  t h e  b u i l d i n g  
owner, manager, and o r i g i n a l  occupant (s )  f o r  a l l  f ea tu res ,  m a t e r i a l s .  
components, and manufactured dev ices  t h a t  r e q u i  r e  r o u t i n e  maintenance 
f o r  e f f i c i e n t  o p e r a t i o n .  Requ i red r o u t i n e  mai ntenance a c t i o n s  s h a l l  
be c l e a r l y  s t a t e d  and i n c o r p o r a t e d  on a  r e a d i l y  a c c e s s i b l e  l a b e l .  The 
l a b e l  may be l i m i t e d  t o  i d e n t i f y i n g ,  by t i t l e  and/or  p u b l i c a t i o n  
number, t h e  o p e r a t i o n  and maintenance manual f o r  t h a t  p a r t i c u l a r  model 
and t y p e  o f  f e a t u r e ,  m a t e r i  a1 , component o r  manufactured device.  

3. The b u i l d e r  s h a l l  p r o v i d e  t h e  b u i l d i n g  owner, manager, and o r i g i n a l  
occupants a  d e s c r i p t i o n  o f  t h e  q u a n t i t i e s  o f  ou tdoor  and r e c i r c u l a t e d  
a i r  t h a t  t h e  v e n t i l a t i o n  systems a r e  designed t o  p r o v i d e  t o  each 
area. 

EXCEPTION: B u i l d i n g s  o f  occupancy group R need n o t  comply w i t h  S e c t i o n  
1403(b)2  and 1403(b)3.  

( c )  Equipment I n f o r m a t i  on t o  be -- Prov ided  by Manufac turer  o r  S u p p l j ~ r .  

The manu fac tu re r  o r  s u p p l i e r  o f  any manufactured d e v i c e  s h a l l ,  upon re -  
ques t ,  p r o v i d e  t o  b u i  l d i  ng des igne rs  and i n s t a l  l e r s  i n f o r m a t i o n  about t h e  
dev ice .  The i n f o r m a t i o n  s h a l l  i n c l u d e  t h e  e f f i c i e n c y  (and o t h e r  c h a r a c t e r -  
i s t i c s  r e g u l a t e d  by Chapter  2-53).  

( d )  Enforcement Aqency Requirements. 

1. Perm i t s .  

An e n f o r c e m e n t  agency s h a l l  n o t  i s s u e  a  b u i l d i n g  p e r m i t  f o r  any 
c o n s t r u c t i o n  u n l  ess t h e  enforcement agency determi  nes i n  w r i t  i ng t h a t  
t h e  c o n s t r u c t i o n  i s  d e s i g n e d  t o  comply  w i t h  t h e  r e q u i r e m e n t s  o f  
Chapter  2-53 t h a t  a r e  i n  e f f e c t  on t h e  d a t e  t h e  b u i l d i n g  p e r m i t  was 
a p p l i e d  f o r .  

If a  b u i l d i n g  p e r m i t  has been p r e v i o u s l y  i ssued ,  t h e r e  has been no 
c o n s t r u c t i o n  under  t h e  p e r m i t ,  and t h e  p e r m i t  has e x p i r e d ,  t h e  enforce- 
ment agency s h a l l  n o t  i s s u e  a  new p e r m i t  un less  t h e  enforcement agency 
determines i n  w r i t i n g  t h a t  t h e  c o n s t r u c t i o n  i s  designed t o  comply w i t h  
t h e  requ i rements  o f  Chapter  2-53 i n  e f f e c t  on t h e  d a t e  t h e  new p e r m i t  
i s  a p p l i e d  f o r .  

"Determines i n  w r i t i n g "  i n c l u d e s  b u t  i s  n o t  l i m i t e d  t o  approval  of a  
b u i l d i n g  p e r m i t  w i t h  a  stamp n o r m a l l y  used by t h e  enforcement agency. 



2. I n s p e c t i o n .  - -. . . - - 

The enforcement agency s h a l l  i n s p e c t  new c o n s t r u c t i o n  t o  determi ne 
whether i t  i s  c o n s i s t e n t  w i t h  t h e  agency's approved p lans  and spec i -  
f i c a t i o n s ,  and compl ies  w i t h  Chapter  2-53. 

N o t e :  A u t h o r i t y  c i t e d :  P u b l i c  Resources  Code, S e c t i o n  2 5 4 0 2 .  
Reference:  P u b l i c  Resources Code, S e c t i o n  25402. 

EXCEPTION: 

N o n r e s i d e n t i a l  b u i l d i n g s  t h a t  have  1,000 s q u a r e  f e e t  o r  l e s s  o f  
c o n d i t i o n e d  f l o o r  area and t h a t  have an occupant l o a d  o f  49 persons 
o r  l e s s  may b e  p e r m i t t e d  w i t h o u t  c o m p l y i n g  w i t h  S e c t i o n  1 4 0 3 ( a ) ,  
i f  a s ta tement  o f  compl iance w i t h  Chapter  2-53 i s  submi t ted  and s igned 
b y  a l i c e n s e d  m e c h a n i c a l  e n g i n e e r  o r  t h e  l i c e n s e d  a r c h i t e c t  w i t h  
c h i e f  r e s p o n s i b i l i t y  f o r  t h e  design.  

Sec. 1404. E x c e p t i o n a l  Designs. -- 

( a )  Requi rements . 
I f  a b u i l d i n g  p e r m i t  a p p l i c a n t  proposes t o  use a performance compl iance 
approach, and t h e  b u i l d i n g  designs,  cannot  be adequately modeled by an 
approved c a l  c u l  a t i o n  method, an appl  i can t  s h a l l  be g ran ted  a b u i  1 d i n g  
p e r m i t  i f  t h e  Commi s s i o n  f i n d s :  

1. t h a t  t h e  d e s i g n  cannot  be adequate ly  modeled w i t h  an approved ca l cu -  
l a t i o n  method; 

2. u s i n g  an a l t e r n a t i v e  e v a l u a t i o n  techn ique .  t h a t  t h e  des ign  compl ies 
w i t h  Chapter  2-53; and 

3. t h a t  t h e  enforcement agency has determined t h a t  t h e  des ign  compl ies 
w i t h  a1 1 o t h e r  1 egal  r e q u i  rements. 

( b )  A p p l i c a t i o n s .  -- 

The a p p l i c a n t  s h a l l  submi t  f o u r  cop ies  o f  a s igned a p p l i c a t i o n  w i t h  t h e  
f o l  l o w i n g  m a t e r i a l s  t o  t h e  E x e c u t i v e  D i  r e c t o r :  

1. A copy o f  t h e  p l a n s  and s p e c i f i c a t i o n s  r e q u i r e d  by S e c t i o n  
(a)2.A. ;. 

2. A s ta tement  e x p l a i n i n g  why meet ing  t h e  energy budget 
cannot  be demonstrated u s i n g  an approved c a l c u l a t i o n  method; 

3 .  Documentat ion f rom t h e  enforcement agency s t a t i n g  t h a t  (i) meet ing  t h e  
energy budget  requ i rements  cannot be demonstrated u s i n g  an approved 
c a l c u l a t i o n  method, and ( i i )  t h e  des ign  compl ies w i t h  a l l  o t h e r  l e g a l  
requ i rements ;  and 



4.  A d ~ t a i l ~ r l  e v a l u a t i o n  o f  t h e  e n e r g y  c o n s u m p t i o n  o f  t h e  p r o p o s ~ d  
b i l l  l d i n c j  and t h e  b u i l d i n g ' s  m a t e r i a l s ,  components, and r ~ i a n ~ i f a c t ~ r r ~ t l  
dev i ces  proposed t o  be i n s t a l l e d  t o  meet t h e  requ i rements  o f  Chapter  
2-53, u s i n g  an a l t e r n a t i v e  e v a l u a t i o n  techn ique.  The e v a l u a t i o n  s h a l l  
i n c l u d e  a  copy o f  t h e  techn ique .  i n s t r u c t i o n s  f o r  i t s  use.  a  l i s t  o f  
a l l  i n p u t  d a t a .  and a l l  o t h e r  i n f o r m a t i o n  r e q u i r e d  t o  r e p l i c a t e  t h e  
r e s u l t s .  

NOTE: See S e c t i o n  1409 f o r  app rova l  o f  c a l c u l a t i o n  methods and A l t e r n a t i v e  
Component Packages. 

NOTE: A u t h o r i t y  c i t e d :  Publ i c  Resources Code, Sec t i ons  25402 and 25402.1. 
Reference:  Pub1 i c  Resources Code, Sec t i ons  25402 and 25402.1. 

Sec. 1405. Enforcement. by t h e  Cpmmission. . - - . - - - -.~- - .- - - -- .- 

( a )  Where There  I s  No L o c a l  Enforcement Agency. B e f o r e  new c o n s t r u c t i o n  may 
b e g i n  i n  an areas where t h e r e  i s  no l o c a l  enforcement agency, and on any 
proposed governmental  agency b u i l d i n g ,  t h e  E x e c u t i v e  D i r e c t o r  must d e t e r -  
mine i n  w r i t i n g  t h a t  t h e  b u i l d i n g s  des ign  conforms t o  t h e  requ i rements  o f  
Chapter  2-53. The pe rson  p ropos ing  t o  c o n s t r u c t  t h e  b u i l d i n g  s h a l l  submi t  
t h e  i n f o r m a t i o n  d e s c r i b e d  i n  S e c t i o n  1 4 0 3 ( a ) ( 2 )  and 1 4 0 3 ( a ) ( 3 )  t o  t h e  
E x e c u t i v e  D i  r e c t o r  when such a  d e t e r m i n a t i o n  i s  sought. 

( b )  Where t h e  Loca l  Enforcement Agency F a i l s  t o  En fo rce .  I f  a  l o c a l  en fo rce -  
ment  agency  f a i l s  t o  e n f o r c e  t h e  r e q u i r e m e n t s  o f  t h i s  a r t i c l e  o r  o f  
Chapter  2-53, t h e  Commission, a f t e r  f u r n i s h i n g  10 days w r i t t e n  n o t i c e .  may 
c o n d i t i o n  b u i l d i n g  p e r m i t  i ssuance  on submiss ion  o f  t h e  i n f o r m a t i o n  d e s c r i b -  
ed i n  S e c t i o n s  1 4 0 3 ( a ) ( 2 )  and 1403(a ) (3 )  t o  t h e  E x e c u t i v e  D i r e c t o r  and on 
h i s  o r  h e r  w r i t t e n  c e r t i f i c a t i o n  determi  n a t i o n  t h a t  proposed c o n s t r u c t i o n  
conforms t o  t h e  requ i remen ts  o f  Chapter  2-53. 

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, S e c t i o n  25402.1. Reference: 
Publ  i c  Resources Code. S e c t i o n  25402.1. 

Sec. - . . . - 1406. - - - L o c a l l y  - . . - A m t e d  Energy Standards.  - - - - - - - - - - - - 

( a )  Requirements. 

Loca l  governmental agenc ies  may adopt  and e n f o r c e  energy s tandards  f o r  new 
b u i  1  d ings ,  p r o v i d e d  t h e  Commi s s i o n  f i n d s  t h a t  t h e  s tandards  w i  11 r e q u i  r e  
b u i l d i n g s  t o  b e  d e s i g n e d  t o  consume no  more  e n e r g y  t h a n  p e r m i t t e d  by 
Chapter  2-53. Such l o c a l  s tandards  i n c l u d e  b u t  a r e  n o t  l i m i t e d  t o  adop t i ng  
t h e  requ i rements  of Chapter  2-53 be fo re  t h e i r  e f f e c t i v e  da te .  r e q u i r i n g  
a d d i t i o n a l  energy c o n s e r v a t i o n  measures, o r  s e t t i n g  more s t r i n g e n t  energy 
budgets. L o c a l  a d o p t i o n  of t h e  requ i rements  o f  Chapter  2-53 be fo re  t h e i r  
e f f e c t i v e  d a t e  i s  a  s u f f i c i e n t  showing t h a t  t h e  l o c a l  s tandards  meet t h e  
r e q u i r e m e n t s  o f  t h i s  s e c t i o n  and S e c t i o n  2 5 4 0 2 . 1 ( f ) ( 2 )  o f  t h e  P u b l i c  
Resources Code; i n  such a  case o n l y  t h e  documentat ion l i s t e d  i n  S e c t i o n  
1406(b ) ,  and a  s ta tement  t h a t  t h e  s tandards  a r e  those  i n  Chapter  2-53. need 
be submi t ted .  



( b )  D o c r ~ i n ~ n t a t i o n  - A p p l i c a t i o n .  - 

Loca l  governmental agencies w i s h i n g  t o  en fo rce  1 oca l  l y  adopted energy  
c o n s e r v a t i o n  s tandards  s h a l l  submi t  f o u r  cop ies  o f  an a p p l i c a t i o n  w i t h  t h e  
f o l l o w i n g  m a t e r i a l s  t o  t h e  E x e c u t i v e  D i r e c t o r :  

1. The proposed 1 ocal  energy s tandards .  

2. A s tudy  w i t h  s u p p o r t i n g  a n a l y s i s  showing how t h e  l o c a l  agency d e t e r -  
m i  ned energy s a v i  ngs. 

3. A s ta tement  t h a t  t h e  l o c a l  s tandards  w i l l  r e q u i r e  b u i l d i n g s  t o  be 
des igned t o  consume no more energy t h a n  p e r m i t t e d  by Chapter  2-53. 

4. The b a s i s  o f  t h e  agency 's  d e t e r m i n a t i o n  t h a t  t h e  s tandards  a r e  c o s t  
e f f e c t i v e .  

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, S e c t i o n  25402.1. Re fe r -  
ence: P u b l i c  Resources Code, S e c t i o n  25402.1. 

Sec. 1407. I n t e r p r e t a t i o n s .  - - - .- -- 

( a )  The Commission may make a  w r i t t e n  d e t e r m i n a t i o n  as t o  t h e  a p p l i c a b i l i t y  o r  
i n t e r p r e t a t i o n  o f  any p r o v i s i o n  o f  t h i s  a r t i c l e  o r  o f  Chapter  2-53, upon 
w r i t t e n  a p p l i c a t i o n ,  if a  d i s p u t e  conce rn ing  a  p r o v i s i o n  a r i s e s  between an 
a p p l i c a n t  f o r  a  b u i l d i n g  p e r m i t  and t h e  enforcement agency, and t h e  d i s p u t e  
has been heard  by t h e  1 oca l  board  o f  p e r m i t  appeals o r  o t h e r  h i g h e s t  l o c a l  
rev iew  body. N o t i c e  of any such appeal , i n c l u d i n g  a  summary o f  t h e  d i s p u t e  
and t h e  s e c t i o n  o f  t h e  r e g u l a t i o n s  i n v o l v e d ,  s h a l l  i f  p o s s i b l e  be sen t  t o  
t h e  Commission 15  days b e f o r e  t h e  appeal i s  heard,  and t h e  r e s u l t  o f  t h e  
appeal s h a l l  be s e n t  t o  t h e  Commission w i t h i n  15 days a f t e r  t h e  d e c i s i o n  i s  
made. E i t h e r  p a r t y  t o  t h e  d i s p u t e  may app ly  f o r  a  d e t e r m i n a t i o n  b u t  s h a l l  
c o n c u r r e n t l y  d e l i v e r  a  copy o f  t h e  a p p l i c a t i o n  t o  t h e  o t h e r  p a r t y .  The 
d e t e r m i n a t i o n s  a r e  b i n d i n g  on t h e  p a r t i e s .  

( b )  The E x e c u t i v e  D i  r e c t o r  may, upon reques t ,  g i v e  w r i t t e n  adv i ce  concern ing  
t h e  meaning o f  any p r o v i s i o n  o f  t h i s  a r t i c l e  o r  o f  Chapter  2-53. Such 
a d v i c e  i s  n o t  b i n d i n g  on any person.  

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, S e c t i o n  25402.1. 
Reference:  P u b l i c  Resources Code. S e c t i o n  25402.1. 

Sec. - . . . - - 1408. - - Exemptions. --- 

( a )  Requi rements . - -- 

The Commission may exempt any b u i l d i n g  f r o m  any p r o v i s i o n s  o f  Chapter  2-53 
i f  i t  f i n d s  t h a t :  

1. S u b s t a n t i a l  funds had been expended i n  good f a i t h  on p l a n n i n g ,  de- 
s i g n i n g .  a r c h i t e c t u r e ,  o r  e n g i n e e r i n g  o f  t h e  b u i  l d i n g  b e f o r e  t h e  
a d o p t i o n  d a t e  o f  t h e  p r o v i s i o n .  



2. Compliance w i t h  t he  requirements o f  t he  p r o v i s i o n  would he irn(,ossihlr 
w i t hou t  both subs tan t i a l  delays and subs tan t i a l  i n c r e a s ~ s  i n  costs  of 
c o n s t r u c t i o n  above t he  reasonable costs  o f  t he  measures r e q ~ ~ i r r d  t o  
comply w i t h  t h e  p rov i s i on .  

( b )  App l i ca t i on .  

The a p p l i c a n t  s h a l l  submit f o u r  copies o f  a  s igned a p p l i c a t i o n  w i t h  t h e  
f o l l o w i n g  m a t e r i a l s  t o  t h e  Execu t i ve  D i r e c t o r :  

1. A summary o f  t h e  c l a i m a n t ' s  con t rac t s  f o r  t h e  p r o j e c t ;  

2. A summary of i n t e r n a l  f i n a n c i a l  r epo r t s  t o  on t h e  p r o j e c t ;  

3. Dated schedules o f  des ign a c t i v i t i e s ;  and 

4. A progress r e p o r t  on p r o j e c t  complet ion.  

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, Sect ion 25402.1. 
Reference: Publ i c  Resources Code, Sect ion 25402.1. 

Sec, 1409. C a l c u l a t i o n  - -- Methods and A l t e r n a t i v e  Component - Packages. 

NOTE: See Sec t ion  1404 f o r  approval  o f  excep t iona l  designs. 

( a )  Publ i c  Domain Computer Programs. 

I n  a d d i t i o n  t o  t h e  present  approved p u b l i c  domain computer programs, t h e  
Commission may, upon w r i t t e n  a p p l i c a t i o n  o r  i t s  own mot ion,  approve addi-  
t i o n a l  p u b l i c  domain computer programs t h a t  may be used t o  demonstrate t h a t  
proposed bu i  1  d i n g  designs meet energy budgets. 

1. The Commission s h a l l  ensure t h a t  users '  manuals o r  guides f o r  each 
approved program a re  ava i l ab l e .  

2. The Commission s h a l l  approve a  program on ly  i f  when i t  models b u i l d i n g  
designs o r  f ea tu res ,  i t  p r e d i c t s  energy consumpti on subs tan t i  a1 l y  
e q u i v a l e n t  t o  t h a t  p r e d i c t e d  by t h e  computer  p rog ram used  by t h e  
Commission t o  se t  energy budgets. 

( b )  A l t e r n a t i v e  C a l c u l a t i o n  Methods ( A l l  Occupancies), 

1. Requirements. 

The Commission may approve a1 t e r n a t i v e  c a l  cu l  a t i o n  methods. i n  a d d i t i o n  
t o  t h e  present  approved p o i n t  system f o r  r e s i d e n t i  a1 occupancies, 
which may be used t o  demonstrate t h a t  proposed b u i l d i n g  designs meet 
t h e  energy budgets, i f  i t  f i n d s  t h a t  t h e  method: 



A .  Makes no changes i n  any i n p u t  parameter va lues s p e c i f i e d  i n  t h e  
Energy Conservat ion  Manual and ( f o r  o t h e r  parameters)  1 i s t s  any 
d e f a u l t  va lues used; 

B .  P rov ides  i n p u t  and ou tpu t  documentat ion wh ich  t h a t  f a c i  1 i t a t e s  
t h e  enforcement agency" rev iew;  

C .  I s  suppor ted by c l e a r  and conc ise  i n s t r u c t i o n s  f o r  u s i n g  t h e  
method t o  demonstrate t h a t  t h e  energy budget requirements - o f  
Chapter  2-53, a r e  met; 

D. I s  r e l i a b l e  and accu ra te ;  and 

E. E s t a b l i s h e s  f a c t o r s  t h a t ,  when a p p l i e d  t o  m e t h o d ' s  o u t p u t s ,  
r e s u l t  i n  energy budgets f o r  t h a t  a l t e r n a t i v e  c a l c u l a t i o n  method 
t h a t  a r e  e q u i v a l e n t  t o  t h o s e  i n  Chapter  2-53. when t h e  b u i l d i n g s  
used t o  deve lop t h e  energy budgets i n  Chapter  2-53 a r e  modeled. 

2. Appl i c a t i o n .  . 

The a p p l i c a n t  s h a l l  submit  f o u r  cop ies  o f  a  s igned a p p l i c a t i o n  w i t h  
t h e  f o l l o w i n g  m a t e r i  a1 s  t o  t h e  E x e c u t i v e  D' i  r e c t o r :  

A.  The method 's  a n a l y t i c a l  capabi  1 i t i e s  and l i m i t a t i o n s  w i t h  respec t  
t o  t h e  occupancies , des igns , m a t e r i  a1 s  . and dev ices  covered by 
Chapter  2-53; and, 

B. A demons t ra t i on  t h a t  t h e  c r i t e r i a  i n  S e c t i o n  1 4 0 9 ( b ) ( l ) .  a r e  
met. 

3. E x c e p t i o n a l  Methods. --- - - - 

The a1 t e r n a t i v e  c a l c u l  a t i o n  method analyzes des igns.  m a t e r i a l s .  o r  
dev i ces  t h a t  cannot  be adequate ly  modeled u s i n g  t h e  p u b l i c  domain 
c o m p u t e r  p r o g r a m s ,  t h e  me thod  may be a p p r o v e d  as an e x c e p t i o n a l  
method.  A p p l i c a t i o n s  f o r  a p p r o v a l  o f  e x c e p t i o n a l  methods s h a l l  
i n c l u d e  t h e o r e t i c a l  and empi r i c a l  i n f o r m a t i  on t h a t  v e r i f y  t h e  method's 
accuracy,  and s h a l l  a l s o  i n c l u d e  t h e  o t h e r  documentat ion r e q u i r e d  by 
s u b s e c t i o n  1409(b) .  

4. Approval,  

The Commission may approve a  method u n c o n d i t i o n a l l y .  may r e s t r i c t  
approva l  t o  s p e c i f i e d  occupancies,  des igns,  m a t e r i a l  s ,  o r  dev ices ,  o r  
may r e j e c t  t h e  a p p l i c a t i o n .  The Commiss ion may c h a r g e  a  f e e  t o  
r e c o v e r  t h e  c o s t s  o f  p rocess ing  and r e v i e w i n g  t h e  a p p l i c a t i o n .  

5. Resubmi t ta l .  -- 

An a p p l i c a n t  may resubmi t a  r e j e c t e d  method o r  may request  mod i f i ca -  
t i o n  o f  a  r e s t r i c t e d  approva l .  Such a p p l i c a t i o n  s h a l l  i n c l u d e  t h e  
i n f o r m a t i o n  s p e c i f i e d  i n  S e c t i o n  1409(b ) (2 )  and s h a l l  i n d i c a t e  how t h e  
method has been changed t o  enhance i t s  accuracy o r  capabi 1  i t i e s .  



6. M o d i f i c a t i o n .  -. . - . .. - - 

Whenever an approved c a l c u l a t i o n  method i s  changed i n  any way, t h e  
method s h a l l  be resubmi t ted  under t h i s  Sec t i on  f o r  reapprova l .  The 
E x e c u t i v e  D i r e c t o r  may waive  any o f  t h e  r e q u i  rements o f  t h i s  paragraph 
f o r  nonsubs tan t i ve  changes. 

( c )  The Commission may modi fy  o r  w i thdraw c e r t i f i c a t i o n  o f  a  program o r  method 
under S e c t i o n  1409(a) o r  1409(b) based upon. approval  o f  o t h e r  programs o r  
methods t h a t  a r e  more s u i t a b l e .  

( d )  A1 t e r n a t i v e  Component Packages. 

The Commission may approve any a l t e r n a t i v e  component package, i n  a d d i t i o n  
t o  t h e  packages i n  Sec t i ons  2-5342 and 2-5351(c)  o f  Chapter  2-53, which i t  
determines wi  11 meet t h e  energy budgets and i s  1  i k e l y  t o  app ly  t o  a  s i g n i -  
f i c a n t  percentage o f  new b u i l d i n g s  o r  t o  a  s i g n i f i c a n t  segment o f  t h e  
b u i  l d i n g  c o n s t r u c t i o n  and des ign  community. The Commission may charge a  
f e e  t o  recove r  t h e  c o s t s  o f  p rocess ing  and and r e v i e w i n g  t h e  a p p l i c a t i o n .  

( e )  Publ i c a t i  on o f  Comrni s s i  on De te rm ina t ions .  

The E x e c u t i v e  D i  r e c t o r  s h a l l  annual l y  pub1 i sh a  manual , n e w s l e t t e r ,  o r  
o t h e r  a d m i n i s t r a t i v e  gu ide  c o n t a i n i n g  d e t e r m i n a t i o n s  made by t h e  E x e c u t i v e  
D i r e c t o r  and t h e  Commission pu rsuan t  t o  t h i s  s e c t i o n  on o r  b e f o r e  December 
31 o f  t h e  ca lendar  y e a r .  

NOTE: A u t h o r i t y  c i t e d :  Publ  i c  Resources Code, s e c t i o n  25402.1. 
Reference:  Publ i c  Resources Code, s e c t i o n  25402.1. 

Sec. 1410.  P r o c e d u r e s  f o r  C o n s i d e r a t i o n  o f  Appl ic-at ions Under Sec t i ons  1404, 
1406, 1408, and 1409. -- 

( a )  If t h e  a p p l i c a t i o n  i s  complete,  t h e  E x e c u t i v e  D i r e c t o r  s h a l l  make a  copy 
o r  cop ies  of t h e  appl  i c a t i o n  a v a i l a b l e  t o  i n t e r e s t e d  p a r t i e s .  Comments 
from i n t e r e s t e d  p a r t i e s  must be submi t ted  w i t h i n  60 days a f t e r  acceptance 
of t h e  a p p l i c a t i o n .  

( b )  W i t h i n  75 days o f  r e c e i p t  o f  an a p p l i c a t i o n ,  t h e  E x e c u t i v e  D i r e c t o r  may 
request  any a d d i t i o n a l  i n f o r m a t i o n  needed t o  e v a l u a t e  t h e  appl i c a t i  on. 
I f  t h e  a d d i t i o n a l  i n f o r m a t i o n  i s  incomple te ,  c o n s i d e r a t i o n  o f  t h e  appl i c a -  
t i o n  wi  11 be de layed u n t i l  t h e  a p p l i c a n t  submits complete i n f o r m a t i o n .  

( c )  W i t h i n  75 days o f  r e c e i p t  o f  t h e  a p p l i c a t i o n ,  t h e  E x e c u t i v e  D i r e c t o r  may 
convene a  workshop t o  g a t h e r  a d d i t i o n a l  i n f o r m a t i o n  f rom t h e  a p p l i c a n t  and 
o t h e r  i n t e r e s t e d  p a r t i e s .  I n t e r e s t e d  p a r t i e s  w i l l  have 15 days a f t e r  t h e  
w o r k s h o p  t o  s u b m i t  a d d i t i o n a l  i n f o r m a t i o n  r e g a r d i n g  t h e  a p p l i c a t i o n .  



( d )  W i t h i n  90 days  a f t e r  t h e  E x e c u t i v e  D i  r e c t o r  r e c e i v e s  t h e  a p p l  i c a t i o n  
o r  w i t h i n  30 days a f t e r  r e c e i p t  o f  complete a d d i t i o n a l  i n f o r m a t i o n  request -  
ed under  S e c t i o n  1410(b)  o r  w i t h i n  30 days a f t e r  t h e  r e c e i p t  o f  a d d i t i o n a l  
i n f o r m a t i o n  submi t t ed  by i n t e r e s t e d  p a r t i e s  under S e c t i o n  1410(c) ,  which- 
e v e r  i s  l a t e r ,  t h e  E x e c u t i v e  D i r e c t o r  s h a l l  s u b m i t  t o  t h e  Commiss ion  
a  w r i t t e n  recommendation on t h e  a p p l i c a t i o n .  

( e )  The appl  i c a t i o n  and t h e  E x e c u t i v e  D i  r e c t o r ' s  recommendation s h a l l  be p l  aced 
on t h e  consent  c a l e n d a r  and cons ide red  a t  t h e  n e x t  bus iness  meet ing  a f t e r  
submiss ion  o f  t h e  recommendation. The m a t t e r  may be removed f rom t h e  
consent  c a l e n d a r  a t  t h e  reques t  o f  any person. 

( f )  The E x e c u t i v e  D i r e c t o r  may charge a  f e e  t o  recove r  t h e  c o s t s  o f  p rocess ing  
and r e v i  ewi ng appl  i c a t i  ons. 

( g )  A11 a p p l i c a n t s  have t h e  burden o f  p r o o f  t o  e s t a b l i s h  t h a t  t h e i r  a p p l i c a -  
t i o n s  s h o u l d  be granted.  

NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, S e c t i o n  25402.1. 
Reference:  P u b l i c  Resources Code, S e c t i o n  25402.1 
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CALIFORNIA ADMINISTRATIVE CODE 
TITLE 24 

PART 2 

CHAPTER 2-53. ENERGY CONSERVATION I N  NEW BUILDING CONSTRUCTION 

NOTE: Chapter 53 of t h e  U.B.C. i s  n o t  adopted by re ference.  The p r o v i s i o n s  
o f  t h i s  chap te r  rep resen t  an e n t i r e  new Chapter 2-53. 

Adopt ion . -. - -- . -- Table  No. 2-53A -. 

- 

Code HCD HCD OSA OSA OSH 
S e c t i o n  BSC 1 2 SFM SSS HC PD DHS OSHA CEC SHB DOT AGR YA BOC DOE CA 

NOTES: 1. See Section's 2-105 and 2-106 f o r  e x p l a n a t i o n  o f  t h i s  Table. 

2. See S t a t e  B u i l d i n g  Code H i s t o r y  Note Appendix. 

3. The b u i l d i n g  s tandards conta ined i n  t h i s  Chapter become e f f e c t i v e  
upon p u b l i c a t i o n .  

EXCEPTIONS: 

U n t i l  January 1, 1988, b u i l d i n g  p e r m i t  a p p l i c a n t s  f o r  new r e t a i l  and 
wholesa le  s t o r e s  (excep t  g r o c e r i e s )  i n  b u i l d i n g s  may comply w i t h  t h e  
standards i n  Sec t ions  2-5321 through 2-5333 as an a l t e r n a t i v e  t o  t h e  
p e r t i n e n t  requ i rements  i n  Sect ions 2-5341 th rough  2-5343. A f t e r  
January 1, 1988, b u i l d i n g  p e r m i t  a p p l i c a n t s  f o r  r e t a i l  and wholesa le  
s t o r e s  (except  g r o c e r i e s )  i n  b u i l d i n g s  s h a l l  comply w i t h  Sect ions 
2-5341 th rough  2-5343. 
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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 S - - G E N E R A L  P R O V I S I O N S  

( a )  General .  - 

Chapter  2-53 e s t a b l i s h e s  energy e f f i c i e n c y  s tandards  f o r  b u i l d i n g s  t h a t  a r e  
heated o r  mechan ica l l y  coo led  and f o r  which an a p p l i c a t i o n  f o r  a  b u i l d i n g  
p e r m i t  o r  renewal o f  an e x i s t i n g  p e r m i t  i s  f i l e d  on o r  a f t e r  t h e  e f f e c t i v e  
d a t e  o f  t h e  p r o v i s i o n s .  Chapter  2-53 a l s o  a p p l i e s  t o  b u i l d i n g s  cons t ruc ted  
by a  governmental agency. 

EXCEPTIONS: The f o l  1 owi ng bud l d i n g  t ypes  need n o t  comply w i t h  Chapter 
2  -53 : 

I. Q u a l i f i e d  h i s t o r i c a l  b u i l d i n g s ,  t o  t h e  e x t e n t  p rov ided  under t h e  
S t a t e  H i s t o r i c a l  B u i l d i n g  Code ( T i t l e  24, p a r t  8 ) .  

11. B u i l d i n g s  i n  wh ich  no energy f o r  space hea t ing .  space coo l i ng ,  
w a t e r  h e a t i n g ,  o r  1  i g h t i n g  i s  d e r i v e d  ,from d e p l e t a b l e  sources. 

I I I. Bui  1  d i n g s  f o r  wh ich  a c t u a l  s i t e  p r e p a r a t i o n  and c o n s t r u c t i o n  have 
begun b e f o r e  t h e  e f f e c t i v e  d a t e  o f  t h e  amendments. 

( b )  --- A l l  Ru i ld inps2-  - -- Sec t i ons  2-5301, 2-5302, and 2-5311, app ly  t o  a l l  b u i l d i n g s  

( c )  New B u i l d i n g s .  

1. Sec t ions  2-5303, 2-5304, and 2-5312 th rough  2-5319 app ly  t o  new b u i l d -  
i n g s  o f  occupancies A, €3, E, H, and R. 

EXCEPTION: B u i l d i n g s  o f  occupancy group R need n o t  comply w i t h  Sec- 
t i o n s  2-5315, 2-5316(c) ,  o r  2-5319. 

2.  Sec t ions  2-5321 t h r o u g h  2-5333 app ly  t o  new b u i l d i n g s  o f  occupancies A,  
R (excep t  o f f i c e s ) ,  E, and H. 

3. Sec t i ons  2-5341 t h r o u g h  2-5343 app ly  t o  new o f f i c e  occupancies, and 
t o  new r e t a i l  and who lesa le  s t o r e s  (except  g r o c e r i e s ) .  

4. Sec t i ons  2--5351 t h r o u g h  2-5352 app ly  t o  a l l  new b u i l d i n g s  o f  occupancy 
group R excep t  apartment houses w i t h  f o u r  o r  more h a b i t a b l e  s t o r i e s ,  
and h o t e l  s. 

EXCEPTION: Seasonal l y  occup ied a g r i c u l t u r a l  hous ing 1 i m i  t e d  by s t a t e  
o r  f e d e r a l  agency c o n t r a c t  t o  occupancy n o t  more than  180 
days i n  any c a l e n d a r  y e a r  need n o t  comply w i t h  t h e  p r o v i -  
s i o n s  o f  S e c t i o n  2-5351. 
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5. The p r o v i s i o n s  o f  Sec t i ons  2-5361 and th rough  2-5365 apply t o  new a p a r t -  
ment houses w i t h  f o u r  o r  more h a b i t a b l e  s t o r i e s ,  and t o  new h o t e l s .  

( d )  New C o n s t r u c t i o n  ~ i n  E x i s t i n g  . ~ -  B u i  ldin-g?, .- 

1. I n s t a l  l a t i o n  o f  a d d i t i o n a l  i n s u l a t i o n .  Sect ions  2-5313(b) and ( c )  app ly  
t o  e x i s t i n g  b u i l d i n g s  o f  a l l  occupancies. S e c t i o n  2-5313(a) a p p l i e s  o n l y  
t o  e x i s t i n g  b u i l d i n g s  o f  occupancy group R .  

2. - A d d i t i o n s ,  . - - - . - A l t e r a t i o n s  .- - - (Occupancies A, B, E H and R )  

A. A l l  a d d i t i o n s  and a l t e r a t i o n s  s h a l l  comply  w i t h  t h o s e  p o r t i o n s  
o f  Sec t i ons  2-5311 t o  2-5319 t h a t  app ly  t o  t h e  b u i l d i n g  component, 
e q u i p m e n t ,  o r  s y s t e m  b e i n g  a1 t e r e d  o r  i n s t a l  l e d  i n  c o n j u n c t i o n  
w i t h  t h e  a d d i t i o n .  

8. A l t e r a t i o n s  t o  n o n r e s i d e n t i a l  b u i l d i n g s  p e r m i t t e d  a f t e r  January 1, 
1987, wh ich  do n o t  i n v o l v e  a  change i n  occupancy t y p e  o f  a  pre-  
v i o u s l y  c o n d i t i o n e d  space, s h a l l  meet t h e  requ i  rements o f  Chapter 
2-53 f o r  t h e  whole b u i l d i n g .  T h i s  may be demonstrated by demon- 
s t r a t i n g  compl iance f o r  t h e  b u i l d i n g  as a  whole o r  by demonstrat-  
i n g  t h a t  t h e  requ i rements  s p e c i f i e d  i n  t h e  c e r t i f i c a t e  of compl i -  
ance, r e q u i r e d  i n  T i t l e  20, Sec t i on  1403(a)2.A., have been met. 

C. F o r  b u i l d i n g s  p e r m i t t e d  b e f o r e  January 1. 1987, a l t e r a t i o n s  which 
i nc rease  o r  c r e a t e  c o n d i t i o n e d  space and a l l  a d d i t i o n s  s h a l l  comply 
w i t h  ( 1 ) .  ( 2 ) ,  o r  ( 3 ) .  

( 1 )  The l i g h t i n g  system and t h e  b u i l d i n g  envelope o f  such add i -  
t i o n s  o r  a l t e r a t i o n s  s h a l l  comply w i t h  t h e  p r o v i s i o n s  o f  
S e c t i o n s  2 -5321  t h r o u g h  2-5333 ( f o r  b u i l d i n g s  o f  occupancy  
A, B  (excep t  f o r  o f f i c e s ) ,  E, and H ) ,  2-5342 ( f o r  o f f i c e s ) ,  
o r  2 -5362 t h r o u g h  2-5364 ( f o r  a p a r t m e n t  houses o f  f o u r  o r  
more s t o r i e s  and h o t e l s ) .  

( 2 )  F o r  R occupancy  b u i l d i n g s ,  o t h e r  t h a n  a p a r t m e n t  b u i l d i n g s  
w i t h  f o u r  o r  more  s t o r i e s  o r  h o t e l s ,  a d d i t i o n s  and a1 t e r a -  
t i o n s  w h i c h  i n c r e a s e  c o n d i t i o n e d  space  s h a l l  be  s u b j e c t  t o  
t h e  c e i  1 i ng i n s u l a t i o n ,  w a l l  i n s u l a t i o n ,  s l a b  p e r i m e t e r  
i n s u l  a t i o n ,  and suspended e x t e r i o r  f l  oo r  i n s u l  a t i o n .  g l a z i n g  
U - v a l u e  and s h a d i n g  r e q u i r e m e n t s  o f  A l t e r n a t i v e  Component 
Package A f o r  t h e  a p p r o p r i a t e  c l i m a t e  zone i n  Tab les  2-5321 
t h r o u g h  2-53216 i n  S e c t i o n  2 - 5 3 5 1 ( c ) ,  and  a l l  t h e  r e q u i r e -  
ments f o r  Sec t i ons  2-5352(b) Loose F i  11 I n s u l a t i o n .  2-5352(d) 
I n s t a l  1 a t i o n  o f  F i  r e p 1  aces,  2 - 5 3 5 2 ( f )  Vapor  B a r r i e r s ,  and 
2 - 5 3 5 2 ( j )  L i g h t i n g ;  and s h a l l  have  a  maximum t o t a l  g l a z i n g  
area of 16 p e r c e n t  o f  newly c o n d i t i o n e d  f l o o r  area p l u s  t h e  
g l a z i n g  a r e a  t h a t  was removed f r o m  t h e  e x i s t i n g  b u i l d i n g  
because o f  t h e  a d d i t i o n .  Space c o n d i t i o n i n g  equipment 
i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  an a d d i t i o n  o r  a l t e r a t i o n  t h a t  
i n c r e a s e s  c o n d i t i o n e d  space  s h a l l  meet  t h e  r e q u i  remen ts  o f  
2-5352(g) Space C o n d i t i o n i n g  Equi pment S i  z i  ng and 2-5352(h) 
S e t b a c k  T h e r m o s t a t s .  Water  h e a t i n g  e q u i p m e n t  i n s t a l l e d  i n  
c o n j u n c t i o n  w i t h  an a d d i t i o n  o r  a l t e r a t i o n  t h a t  i n c r e a s e s  
c o n d i t i o n e d  space  s h a l l  meet  t h e  r e q u i r e m e n t s  o f  2 - 5 3 5 2 ( i )  
Water Hea t ing  Equipment. 

55301 (c ) -5301 ( d )  
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If t h e  a d d i t i o n  o r  a l t e r a t i o n  uses a  performance compl i ante 
a p p r o a c h ,  e i t h e r  t h e  a d d i t i o n  may meet t h e  a p p r o p r i a t e  
energy budget a lone o r  t h e  energy e f f i c i e n c y  o f  the e x i s t i n g  
b u i l d i n g  may be i m p r o v e d  and used t o  o f f s e t  t h e  energy  
consumption o f  t h e  a d d i t i o n ;  t h e  energy consumption o f  t h e  
improved e x i s t i n g  b u i l d i n g  and t h e  a d d i t i o n  s h a l l  be equal t o  
o r  l e s s  than  t h a t  o f  t h e  unimproved e x i s t i n g  b u i l d i n g  p l u s  an 
a d d i t i o n  t h a t  compl ies w i t h  t h e  a p p l i c a b l e  energy budget,  as 
shown by an approved c a l c u l a t i o n  method. 

EXCEPTION: H o t e l  a l t e r a t i o n s  t h a t  a r e  .no t  a d d i t i o n s  need n o t  comply  
w i t h  s e c t i o n  2-5301(d)2.5. o r  C .  

D. New manufactured dev ices i n s t a l  l e d  i n  c o n j u n c t i o n  w i t h  a d d i t i o n s  
o r  n e w l y  c o n d i t i o n e d  space  s h a l l  comply  w i t h  S e c t i o n s  2-531.1 
th rough  2-5319. 

EXCEPTION: Expanding an e x i s t j n g  space c o n d i t i o n i n g  system t o  heat o r  
coo l  an a d d i t i o n  s h a l l  be p e r m i t t e d  p rov ided  t h a t  new ductwork 
and p i p i n g ,  and those p o r t i o n s  o f  e x i s t i n g  ducts  and p ipes 
t h a t  a r e  a l t e r e d ,  s h a l l  comply w i t h  Sec t ions  2-5312, 2-5313, 
and 2-5316. 

E, F o r  b u i l d i n g s  p e r m i t t e d  b e f o r e  January 1, 1987, a l t e r a t i o n s  t h a t  
do n o t  i n c r e a s e  c o n d i t i o n e d  space, and f o r  b u i l d i n g s  p e r m i t t e d  
a f t e r  January 1, 1987, a l t e r a t i o n s  t h a t  a r e  made i n  c o n j u n c t i o n  
w i t h  a  change t o  o r  f rom an occupancy t y p e  t h a t  do n o t  i nc rease  
c o n d i t i o n e d  space s h a l l  meet t h e  requirements f o r  t h e  s p e c i f i c  
systems be1 ow i f those  systems a r e  a1 t e r e d  . 
(1) B u i l d i n g  Envelope. A l t e r a t i o n s  may be made t o  t h e  b u i l d i n g  

envelope i f  t h e  o v e r a l l  U-value and OTTV o f  t h e  b u i l d i n g  
envelope a r e  n o t  increased o r  t h e  envelope meets t h e  re-  
q u i r e m e n t s  o f  Package A o f  t h e  t a b l e  i n  S e c t i o n  2-5342,  
f o r  t h e  a p p l i c a b l e  c l i m a t e  zone and occupancy type.  

( 2 )  HVAC Systems and Equipment. New HVAC equipment, new HVAC 
components, and new HVAC systems s h a l l  meet a l l  r e l e v a n t  
HVAC requ i rements  i n  Sect ions 2-5341 t o  2-5342, i n c l u d i n g  
any o f  t h e  s e t s  o f  power i n d i c e s  f o r  t h e  a p p l i c a b l e  c l i m a t e  
zone and occupancy t y p e  f o r  t h e  new equipment, new compo- 
nents ,  o r  new systems i n s t a l  l ed .  

( 3 )  L i g h t i n g  Systems. A l t e r a t i o n s  t o  e x i s t i n g  1 i g h t i n g  systems 
t h a t  i n c r e a s e  t h e  c o n n e c t e d  l o a d  s h a l l  comply w i t h  t h e  
l i g n t i n g  r e q u i r e m e n t s  i n  S e c t i o n  2-5342 f o r  o f f i c e s  and 
s t o r e s  and S e c t i o n  2-5333 f o r  b u i l d i n g s  o f  occupancy A ,  B 
(except  f o r  o f f i c e s  and s t o r e s ) ,  E ,  o r  H. 

EXCEPTION [ t o  subsec t ion  2-5301(d)Z,E. ( 3 ) l :  

A l t e r a t i o n s  t o  l i g h t i n g  sys tems t h a t  d o  n o t  i n v o l v e  r e -  
c i r c u i t i n g  and t h a t  do n o t  i n c r e a s e  t h e  c o n n e c t e d  power 
l o a d  o f  t h e  a l t e r e d  l i g h t i n g  system need no t  comply w i t h  
S e c t i o n  2-5319. 



3. Repa i rs .  

Repa i rs  s h a l l  n o t  i nc rease  t.he p r e - e x i s t i  ng energy consumpti on o f  the 
r e p a i r e d  component, system, o r  equipment. 

4. Any a d d i t i o n ,  a l t e r a t i o n ,  o r  r e p a i r  may comply w i t h  t h e  requ i rements  
o f  Chapter  2-53 by meet ing  t h e  requ i rements  f o r  new b u i l d i n g s  f o r  
t h e  b u i l d i n g  as a whole. 

EXCEPTIONS: 

I. H o t e l s  and b u i l d i n g s  o f  occupancy R need n o t  comply w i t h  S e c t i o n  
2-5301 ( d ) 2  .E .o r  2-5301 (d)3 .  

11. Any b u i l d i n g  c o n s t r u c t e d  b e f o r e  January 1, 1978 need n o t  comply 
w i t h  S e c t i o n  2-5301(d)2.Ee o r  2-5301(d)3, i f  t h e  b u i l d i n g  p e r m i t  
a p p l i c a n t  demonstrates t o  t h e  s a t i s f a c t i o n  o f  t h e  enforcement 
agency t h a t  t h e  c o s t  OF compl iance would  exceed t h e  v a l u e  o f  t h e  
r e s u l t i n g  energy sav ings,  amor t i zed  over  t h e  economic l i f e  of t h e  
a l t e r a t i o n  o r  r e p a i r .  

( e )  M i  xed Occupancy. 

T h i s  s u b s e c t i o n  a p p l i e s  t o  new b u i l d i n g s  and t o  new c o n s t r u c t i o n  i n  e x i s t -  
i n g  b u i l d i n g s  o f  occupancy A ,  B,  E ,  H, and R. 

When a b u i l d i n g  i s  des igned and c o n s t r u c t e d  f o r  more t h a n  one t y p e  of 
occupancy ,  t h e  space  f o r  each  occupancy  s h a l l  meet t h e  p r o v i s i o n s  o f  
Chapter  2-53 a p p l i c a b l e  t o  t h a t  occupancy, i f  a p r e s c r i p t i v e  compl iance 
a p p r o a c h  i s  used ,  and i f  a p e r f o r m a n c e  c o m p l i a n c e  a p p r o a c h  i s  used ,  
S e c t i o n  2-5304(d)3 s h a l l  be met. 

EXCEPTION: The e n t i r e  b u i l d i n g  may comply w i t h  t h e  p r o v i s i o n s  appl i c a b l e  
t o  one o f  t h e  occupancies i n  t h e  b u i l d i n g  i f  a1 1 o t h e r  occupancies com- 
b i n e d  t o t a l  l e s s  t h a n  1,000 square f e e t  and l e s s  than  30 pe rcen t ,  o f  t h e  
c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g ,  o r  i f  a1 1 o t h e r  occupancies con- 
s t i t u t e  l e s s  t h a n  10 p e r c e n t  o f  t h e  c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g .  

( f )  A d m i n i s t r a t i v e  Requirements. 

A d m i n i s t r a t i v e  requ i rements  re1 a t i n g  t o  p e r m i t  r e q u i  rements, enforcement by 
t h e  C a l i  f o r n i  a Energy Commi s s i  on, 1 oca l  Jy adopted energy s tandards ,  i n t e r -  
p r e t a t i o n s ,  c l a i m s  o f  exempt ion,  approved c a l c u l a t i o n  methods, and r i g h t s  
o f  a p p e a l  a r e  s p e c i f i e d  i n  C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  20 ,  
Sec t i ons  1401-1410. 

( g )  C e r t i f i c a t i o n  Requirements f o r  Manufactured Devices. 

Chapter  2-53 l i m i t s  t h e  use of manufactured dev ices  t o  o n l y  those  t h a t  have 
been c e r t i f i e d  by t h e i  r manu fac tu re r  t o  meet o r  exceed minimum s p e c i f i c a -  
t i o n s  o r  e f f i c i e n c i e s  adopted by t h e  Commission. C e r t i f i c a t i o n  requ i rements  
app ly  t o  t h e  f o l l o w i n g  manufactured dev ices :  



I n s u l a t i n g  m a t e r i a l s  ( S e c t i o n  2 - 5 3 1 1 ) .  

R e f r i g e r a t o r s  , r e f  r i  g e r a t o r - f  reezers , and f r e e z e r s  [Sec t ion  2 -5314 (a )  1. 

Room a i r  c o n d i t i o n e r s  [Sec t ion  2-5314(a)].  

C e n t r a l  a i r  c o n d i t i o n i n g  heat  pumps and o t h e r  c e n t r a l  a i r  c o n d i t i o n e r s  
[Sec t ion  2-53141a) 1. 

Gas space hea te rs  [Sec t ion  2-5314(a) 1. 

Other  h e a t i n g  and c o o l i n g  equipment [Sec t ion  2-5314(b)].  

Water hea te rs  [ S e c t i o n  2-5314(a) 1. 

P I  umbi ng f i t t i n g s  [ S e c t i o n  2-5314(a)]. 

F luo rescen t  1 amp b a i  1  a s t s  [Sec t ion  2-5314(a)]. 

Manufactured doors and windows ( S e c t i o n  2-5317). 

O i l - f i r e d  s t o r a g e  hea te rs  and combinat ion s e r v i c e  wa te r  heat ing/space 
h e a t i n g  b o i  1 e r s  [ S e c t i o n  2-5318(a)]. 

Pool hea te rs  ( S e c t i o n  2-5318(d) ) . 
13. Occupant sens ing dev ices ( S e c t i o n  2-5319). 

14. Concrete-s l  ab F l o o r  p e r i m e t e r  i nsu l  a t i o n  [Sec t ion  2-5351 (c ) ] .  

Enforcement agencies,  b u i l d e r s  and des igners  may determine t h e  c e r t i  f i c a -  
t i o n  s t a t u s  o f  any manufactured p roduc t  o f  t h e  t ypes  s p e c i f i e d  i n  t h i s  
subsec t ion  by consul  t i  ng d i  r e c t o r i e s  pub1 i shed by t h e  Commi s s i  on, copies 
o f  t h e  l e t t e r  o f  c e r t i f i c a t i o n ,  accepted by Commission s t a f f ,  f rom t h e  
m a n u f a c t u r e r  t o  t h e  Commiss ion r e g a r d i n g  such  equ ipment  o r  p r o d u c t s ,  
o r  a  Commission approved l a b e l  on such equipment o r  products .  

NOTES: 1. See Appendix 2-53A f o r  a v a i l a b i l i t y  o f  d i r e c t o r i e s  o f  c e r t i f i e d  
products .  

2. Chapter 2-53 does n o t  r e q u i r e  a  b u i l d e r ,  des igner ,  o r  enforce- 
ment agency t o  t e s t  any c e r t i f i e d  p roduc t  t o  determine i t s  
compl iance w i t h  mi nimum s p e c i f i c a t i o n s  and/or e f f i c i e n c i e s  
adopted by t h e  Commission. 

3. See Sec t ions  2-5313 and 2-5319(e) f o r  c e r t i  f i c a t i  on requ i  re -  
ments t h a t  app ly  t o  i n s t a l l e r s  o f  a d d i t i o n a l  i n s u l a t i o n  and 
o f  d a y l i g h t i n g  o r  lumen maintenance c o n t r o l s .  



TABLE 2-53B 
. - - - .  - - 

Chapter  2-53 Appl i c a b l  e 
Sec t i ons  B u i l d i n g  Type Mandatory Performance P r e s c r i p t i v e  

- - -- - -- -- - - - - - -. - - . - - -- - -. 

2-5301, 2-5302, A l l  Occupancies 2-5301, 2-5302, - - - - 
R 2-5311 R 2-5311 

-5304, Occupancies 2-5303,2-5304, 
2 - A,B,E,H, & R & 2-5312-- 

however, R 2-5319 
occupancies 
a r e  exempt 
f rom 2-5315, 
2-5316(c) 
and 2-5319 

2-5321-2-5333 N o n r e s i d e n t i a l  
( A ,  0 9  E, H 
except  o f f  i ces )  

2-5341-2-5343 O f f i c e s  2-5343 2-5341 2-5342 

2-5351-2-5352 R e s i d e n t i  a1 2-5352 2-5351 ( a ) ,  2-5351 ( c )  
( l e s s  t h a n  4 ( b )  
s t o r i e s  

2-5361-2-5364 R e s i d e n t i  a1 2-5361 n o t  2-5362- 
( 4  and more appl  i c a b l  e 2-5364 
s t o r i e s  

Sec. 2-5302 D e f i n i t i o n s  

F o r  t h e  purpose o f  t hese  s tandards ,  c e r t a i n  terms, phrases,  words, and t h e i r  
d e r i v a t i v e s  s h a l l  be d e f i n e d  as s p e c i f i e d  i n  S e c t i o n  2-5302. Spec ia l  terms 
n o t  found i n  S e c t i o n  2-5302 s h a l l  be d e f i n e d  as s p e c i f i e d  i n  Chapter  2-4 of 
t h e  C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  24, P a r t  2. Spec ia l  terms n o t  found 
i n  e i t h e r  Chapter  2-53, S e c t i o n  2-5302 o r  i n  Chapter  2-4 o f  T i t l e  24, P a r t  
2, o f  t h e  C a l i f o r n i a  A d m i n i s t r a t i v e  Code s h a l l  be d e f i n e d  as s p e c i f i e d  i n  P a r t  
I I, Chapter  4 ,  o f  t h e  1985 e d i t i o n  of t h e  Un i fo rm Bui  l d i n g  Code. Where terms 
a r e  n o t  d e f i n e d  i n  any o f  t h e  aforementioned re fe rences ,  t h e y  s h a l l  have t h e i r  
o r d i n a r y  a c c e p t e d  mean inqs  w i t h i n  t h e  c o n t e x t  w i t h  w h i c h  t h e y  a r e  used .  
\ d e b s t e r l s   hi i d  New ~ n t e r n a t i o n a l  D i c t i o n a r y  o f  t h e  E n g l i s h  ~ a n g u a g e ,  Una- 
b r i dged ,  c o p y r i g h t  1981 s h a l l  be-cons idered as ~ r o v i d i z  o r d i n a r i l y  accepted 
meani ngs . 



ACCESSIRLE i s  hav ing  access t h e r e t o ,  b u t  wh ich  f i r s t  may r e q u i r e  t h e  rernoval 
or  open iny  o f  an access p a n e l ,  door  o r  s i m i l a r  o b s t r u c t i o n .  

A I R  C O N D I T I O N E R  i s  one o r  more f a c t o r y  made assemb ly ( i es )  which i n c l u d e  an 
e v a p o r a t o r  o r  c o o l i n g  c o i l  and an e l e c t r i c a l l y  d r i v e n  compressor and condenser 
combinat ion ,  and may i n c l u d e  a h e a t i n g  f u n c t i o n .  

A N S I  i s  t h e  American N a t i o n a l  Standards I n s t i t u t e .  

APPLIANCE EFFICIENCY REGULATIONS a r e  t h e  r e g u l a t i o n s  adopted by t h e  C a l i f o r n i a  
Eraerq-y Commi s s i o n  r e g u l  a t i n g  t h e  minimum e f f i c i e n c y  o f  c e r t a i n  appl  iances s o l d  
i n  C a l i f o r n i a .  

APPROVED CALCULATION METHOD i s  t h e  C a l i f o r n i a  Energy Commission's Pub1 i c  Domain 
Computer Program, one o f  t h e  C a l i  f s r n i a  Energy Commission's Simp1 i f i e d  Ca lcu l  a- 
t i o n  Methods, o r  any o t h e r  c a l c u l a t i o n  method approved by t h e  E x e c u t i v e  D i r e c t o r  
o f  t h e  Cal i f s r n i a  Energy Commi s s i ~ n .  

AREAL HEAT CAPACITY i s  t h e  amount o f  hea t ,  i n  B tu ,  t h a t  can be s t o r e d  p e r  square 
f o o t  s f  w a l l  assembly by r a i s i n g  t h e  average tempera tu re  o f  t h e  w a l l  assembly 
owe degree F a h r e n h e i t  , 

WSHRAE i s  t h e  American S o c i e t y  o f  Hea t i ng ,  R e f r i g e r a t i n g  and A i  r C o n d i t i o n i n g  
Eng ineers .  

ASTM i s  t h e  American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s .  

BASIC GLAZING AREA i s  an a rea  o f  g l a z i n g  equal  t o  16  p e r c e n t  o f  t h e  gross 
f l o o r  a rea f o r  r e s i d e n t i a l  b u i l d i n g s  w i t h  l e s s  t h a n  f o u r  h a b i t a b l e  s t o r i e s  and 
40 p e r c e n t  o f  t h e  e x t e r i o r  w a l l  a rea f o r  a l l  o t h e r  b u i l d i n g s .  

B U I L D I N G  ENVELOPE i s  t h e  e lements o f  a  new b u i l d i n g  wh ich  enc lose  c o n d i t i o n e d  
spaces and t h r o u g h  wh ich  the rma l  energy may be t r a n s f e r r e d  t o  o r  f r om t h e  
e x t e r i o r .  

CHAPTER 2 -53  means t h e  C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  2 4 ,  P a r t  2,  
Chapter  2-53. 

CLIMATE CONTROL SYSTEM i s  a system t h a t  p r o v i d e s  e i t h e r  c o l l e c t i v e l y  o r  I 'nd i -  
v i d u a l l y  t h e  processes o f  c o m f o r t  h e a t i n g ,  v e n t i l a t i n g ,  and/or  c o o l i n g  w i t h i n  o r  
a s s o c i a t e d  w i t h  a b u i l d i n g .  

COEFFICIENT OF PERFORMANCE (COP), C o o l i n g  i s  t h e  r a t i o  o f  t h e  r a t e  o f  n e t  heat  
removal t o  t h e  r a t e  o f  t o t a l  energy ,  i n p u t ,  expressed i n  c o n s i s t e n t  u n i t s  and 
under d e s i g n a t e d  o p e r a t i n g  cond i  t i o ~ s .  B r i t i s h  the rma l  u n i t s  s h a l l  be conver ted  
t o  k i l o w a t t  hours  a t  t h e  r a t e  o f  3413 B r i t i s h  the rma l  u n i t s  p e r  k i l o w a t t - h o u r .  

COMFORT CONDITIONING i s  t h e  p r o v i s i o n  o f  h e a t i n g ,  c o o l i n g ,  h u m i d i f i c a t i o n ,  
o r  d e h u m i d i f i c a t i o n ,  f o r  t h e  p r o v i s i o n  o f  human comfo r t ,  by t r a n s p o r t i n g  a i r  
t h r o u g h  d u c t s  o r  plenums, o r -  by heated o r  coo led  sur faces  whose o u t p u t  i s  
g r e a t e r  t h a n  10 B t u . p e r  hou r  p e r  square  f o o t  o f  f l o o r  area. 



CONDITIONED - CROSS-SECTIONAL AREA i s  t h e  h o r i z o n t a l  c r o s s - s e c t i o n a l  area o f  en- 
c losed  c o n d i t i o n e d  space a t  t h e  l e v e l  o f  any s i n g l e  f l o o r  upon which people can 
w a l k .  

C O N D I T I O N E D  FLOOR A m  i s  t h e  f l o o r  area o f  enclosed c o n d i t i o n e d  space on a l l  
f l o o r s  as  measured f rom t h e  i n t e r i o r  su r faces  o f  e x t e r i o r  p a r t i t i o n s .  

EXCEPTION: F o r  b u i l d i n g s  o f  occupancy R t h e s e  areas s h a l l  be measured f rom 
t h e  e x t e r i o r  su r faces  o f  e x t e r i o r  p a r t i t i o n s .  . 

CONDITIONED SPACE i s  enc losed space t h a t  ( a )  i s  p r o v i d e d  w i t h  comfor t  cond i -  
t i o n i n g ;  o r  ( b )  i s  i n d i r e c t l y  c o n d i t i o n e d  space. 

DAYLIT SPACE i s  t h e  space on o r  above t h e  f l o o r  bounded by t h e  v e r t i c a l  p lanes 
o r  p a r t i t i o n s  d e f i n i n g  t h e  d a y l i t  a rea and t h e  f l o o r  o r  r o o f  above i n c l u d i n g  
t h e  i n t e r i o r  su r faces  o f  t h o s e  boundar ies.  

DEGREE DAY, HEATING i s  a u n i t ,  based upon temperature  d i f f e r e n c e  and t ime ,  used 
i n  e s t i m a t i  ng f u e l  consumpti on and spec i  f y i  ng nomi n a l  annual h e a t i n g  l o a d  o f  a  
b u i l d i n g .  FOP any one day, when t h e  mean temperature  i s  l e s s  t h a n  65"F, t h e r e  
e x i s t  as many degree days as t h e r e  a r e  Fahrenhe i t  degrees d i f f e r e n c e  i n  temper- 
a t u r e  between t h e  mean temperature  f o r  t h e  day and 65°F.  The number o f  degree 
days f o r  s p e c i f i c  geograph ica l  l o c a t i o n s  s h a l l  be those  l i s t e d  i n  t h e  Energy 
Conservat ion  Manual. F o r  t h o s e  l o c a l i t i e s  n o t  l i s t e d  i n  t h e  a p p l i c a b l e  Energy 
Conserva t i on  Manual t h e  number o f  degree days s h a l l  be determined by t h e  appl  i- 
cab1 e e n f o r c i  ng agency. 

DESIGN HEAT LOSS i s  t h e  t o t a l  c a l c u l a t e d  hea t  l o s s  th rough  t h e  b u i l d i n g  envelope 
under des ign  c o n d i t i o n s ,  

EAST-FACING i s  o r i e n t e d  t o  w.QitRin 45 degrees o f  t r u e  east ,  i n c l u d i n g  45"010"  - 
south o f  e a s t  (SE) b u t  e x c l u d i n g  45"0Q0" '  n o r t h  o f  eas t  (NE). 

ECONOMIZER, A I R :  A d u c t i n g  arrangement and au tomat i c  c o n t r o l  system t h a t  a l l o w s  
a  c o o l i n g  supp ly  f a n  system t o  supp ly  up t o  100% o u t s i d e  a i r  t o  reduce o r  
e l  i m i  na te  t h e  need f o r  -mechani c a l  r e f r i g e r a t i o n  du r i  ng mi 1 d  o r  c o l d  weather. 
W i t h  i n t e g r a t e d  eebnomi z e r s ,  thne econsmi z e r  c o n t r o l s  a r e  i n t e g r a t e d  w i t h  
r e f r i g e r a t i o n  c o n t r o l s  so t h a t  t h e  c o o l i n g  e f f e c t  o f  t h e  w a t e r  economizer i s  
modulated t o  p r o v i d e  t h e  d e s i r e d  supp ly  a i r  temperature  t h a t  wou ld  o the rw ise  be 
p r o v i d e d  by t h e  r e f  r l g e r a t i s n  system. An i n t e g r a t e d  system a l s o  a1 lows concur-  
r e n t  o p e r a t i o n  o f  t h e  economizer and t h e  r e f r i g e r a t i o n  system; when weather 
c o n d i t i o n s  a r e  such t h a t  the economizer cannot  m a i n t a i n  t h e  supp ly  temperature ,  
t h e  economizer shall p r o v i d e  as much o f  the l o a d  as p o s s i b l e ,  w h i l e  t h e  r e f r i -  
g e r a t i o n  system opera tes  c o n c u r r e n t l y  t o  p r o v i d e  t h e  remainder o f  t h e  load.  The 
economizer s h a l l  reduce a i r  f l o w  t o  t h e  minimum a l l owed  f o r  v e n t i l a t i o n  when t h e  
i n t r o d u c t i o n  o f  more o u t s i d e  a i r  wou ld  i nc rease  t h e  e n t h a l p y  ( f o r  en tha lpy  
economizers) o r  t h e  tempera tu re  ( f o r  temperature  economizers) of  t h e  supp ly  
a i r  above t h a t  of  t h e  r e t u r n  or mixed a i r .  



E C O N O M I Z E R ,  WATER: A system by which the  supply a i r  o f  a  coo l i ng  system i s  
-. - 
cooled d i r e c t l y  and/or i n d i r e c t l y  by evaporat ion o f  water, o r  o ther  appropr ia te  
f l u i d ,  i n  order  t o  reduce o r  e l im ina te  t he  need f o r  mechanical r e f r i g e r a t i o n .  
With i n teg ra ted  water economizers , t h e  economizer c o n t r o l s  are i ntegrated w i t h  
r e f r i g e r a t i o n  c o n t r o l s  so t h a t  t h e  coo l i ng  e f f ec t  o f  t h e  water economizer i s  
modulated t o  p rov ide  t h e  des i red  supply a i r  temperature t h a t  would otherwise be 
prov ided by t h e  r e f  r i g e r a t i o n  system. An i n teg ra ted  system a l so  a1 lows concur- 
r e n t  opera t ion  o f  t h e  economizer and t h e  r e f r i g e r a t i o n  system; when weather 
cond i t i ons  a re  such t h a t  t h e  economizer cannot ma in ta in  t h e  supply temperature, 
t h e  economizer s h a l l  p rov ide  as much o f  t h e  load as poss ib le ,  w h i l e  t h e  r e f r i g e r -  
a t i o n  system operates concur ren t l y  t o  p rov ide  t h e  remainder o f  t h e  load. The 
economizer s h a l l  s h u t - o f f  when i t s  opera t ion  would increase t h e  enthalpy ( d i r e c t  
evaporat ion systems) o r  temperature ( i n d i r e c t  evaporat ion systems) o f  t h e  supply 
a i r  above t h a t  o f  t h e  r e t u r n  o r  mixed a i r .  

EFFICACY i s  t h e  r a t i o  o f  l i g h t  f rom a lamp t o  t h e  e l e c t r i c a l  power consumed, 
i n c l u d i n g  b a l l a s t  losses,  expressed i n  lumens per  watt .  

ENCLOSED SPACE i s  space t h a t  i s  surrounded by s o l i d  surfaces and/or i n t a k e  
and exhaust vents  f o r  HVAC systems. 

ENERGY BUDGET i s  a  requirement i n  Chapter 2-53 t h a t  a  proposed b u i l d i n g  be 
designed t o  consume no more than  a s p e c i f i e d  number o f  B r i t i s h  thermal u n i t s  
(B tu )  pe r  yea r  per square f o o t  o f  cond i t ioned  f l o o r  area. 

ENERGY CONSERVATION MANUAL i s  t h e  manual ( s )  developed by t h e  C a l i f o r n i a  Energy 
Commission, under Sec t ion  25402.1(c) o f  t h e  Pub l i c  Resources Code, t o  a i d  
designers , bu i  1 ders and con t rac to r s  i n  meeting energy e f f i c i e n c y  standards. 

ENERGY EFFICIENCY RATIO (EER) i s  t h e  r a t i o  o f  net  coo l i ng  capac i ty  i n  B t u l h r  
t o  t o t a l  r a t e  o f  e l e c t r i c  i n p u t  i n  wat ts  under designated opera t ing  condi t ions.  

ENERGY OBTAINED FROM DEPLETABLE SOURCES i s  e l e c t r i c i t y  purchased from a p u b l i c  
u t i l i t y  o r  energy obta ined from burn ing  coal ,  o i l ,  na tu ra l  gas, o r  l i q u e f i e d  
p e t r o l  eum gases. 

ENERGY OBTAINED FROM NONDEPLETABLE SOURCES i s  energy wh i ch  i s  n o t  energy 
obtained from dep le tab le  sources. 

ENFORCING AGENCY i s  t h e  c i t y ,  county, o r  s t a t e  agency responsib le  f o r  i s su ing  
t h e  bu i  1 d i  ng permi t  . 
EXTERIOR PARTITION i s  a p a r t i t i o n  o r  a  sur face w i t h  cond i t ioned  space on one 
s i d e  and uncondi t ioned space, ambient cond i t ions ,  o r  t h e  ground on t he  o ther  
s i de  of t h e  surface. The ground i t s e l f  i s  an e x t e r i o r  p a r t i t i o n  when t he re  i s  
enclosed cond i t ioned  space d i r e c t l y  above i n  contact  w i t h  t h e  ground. 

EXTERIOR ROOF/CEILING i s  a  r o o f  o r  a  c e i l i n g  w i t h  cond i t ioned  space on one s ide  
and uncondi t ioned space o r  ambient cond i t ions  on t h e  o the r  s ide. 

EXTERIOR WALL i s  a  w a l l  t h a t  has cond i t ioned  space on one s i d e  and uncondit ioned 
space o r  ambient a i r  on t h e  o the r  s ide. 



EXTERIOR WALL AREA i s  t h e  gross area o f  t h e  e x t e r i o r  s u r f a c e  o f  e x t e r i o r  w a l l s ,  
i n c l  u d i  ng g l  a z i  ng and doors. 

FLICKER-FREE OPERATION means t h a t  t h e  l i g h t  does n o t  o s c i l l a t e  on and o f f  i n  t h e  
r e a d i l y  n o t i c e a b l e  f requency range o f  0.01 t o  30 Her t z .  

GENERAL LIGHTING i s  l i g h t i n g  designed t o  p r o v i d e  a s u b s t a n t i a l  l y  u n i f o r m  l e v e l  
o f  i 11 umi n a t i  on th roughout  an area,  e x c l u s i v e  o f  any p r o v i s i o n  f o r  speci  a1 
v i s u a l  t asks  o r  d e c o r a t i v e  e f f e c t .  

MANUAL i s  capab le  o f  b e i n g  opera ted by persona l  i n t e r v e n t i o n .  -- 

MANUFACTURED DEVICE i s  any h e a t i n g ,  c o o l i n g ,  v e n t i l a t i o n ,  l i g h t i n g ,  water  
heat ing ,  r e f r i g e r a t i o n ,  cooking,  p lumbing f i t t i n g ,  i nsu l  a t i o n ,  door,  window o r  
any o t h e r  app l iance,  dev ice ,  o r  system s u b j e c t  t o  S e c t i o n  2-5311, 2-5314, 
2-5317, o r  2-5318 o f  Chapter  2-53. 

NEW ENERGY i s  e l e c t r i c a l  o r  chemical  energy conver ted t o  thermal  o r  mechanical 
energy e x p r e s s l y  f o r  t h e  purpose o f  comfo r t  h e a t i n g  o r  c o o l i n g .  

NONRESIDENTIAL BUILDING i s  any b u i l d i n g  wh ich  i s  . o f  an occupancy group A, B, 
E, and/or  H. 

OCCUPANCY TYPE i s  t h e  occupancy category  used i n  Sec t i ons  2-5341 t o  2-5343 
t h a t  have separa te  budgets f o r  compl iance w i t h  Chapter  2-53. Cur ren t  occupancy 
t y p e s  i n c l u d e :  

OFFICES: O f f i c e s  and occupancys p r o v i d i n g  s e r v i c e s  

RETAIL & WHOLESALE Occupancys whose p r imary  a c t i v i t y  i s  t h e  
STORES : s a l  e o f  merchandi se. 

OUTSIDE AIR i s  a i r  t aken  f rom outdoors  and n o t  p r e v i o u s l y  c i r c u l a t e d  th rough  t h e  
system. 

PERFORMANCE COMPLIANCE APPROACH i s  a method o f  comply ing w i t h  Chapter  2-53 t h a t  
i s  desc r ibed  i n  S e c t i o n  2-5304. 

PLENUM i s  an a i r  compartment connected t o  one o r  more a i r  i n l e t s  o r  o u t l e t s .  

POWER INDICES a r e  t h e  HVAC power  i n d i c e s  o r  power  c r i t e r i a  as d e f i n e d  i n  
s u b s e c t i o n  2 -5342(e )2 .  They i n c l u d e  t h e  s o u r c e  h e a t i n g  power  i n d e x .  t h e  
source c o o l i n g  power index,  and t h e  f a n  wat tage index.  

PRESCRIPTIVE COMPLIAlVCE APPROACH i s  a method o f  comply ing w i t h  Chapter  2-53 
t h a t  i s  desc r ibed  i n  S e c t i o n  2-5304. 

Rt  i s  t h e  t o t a l  " R "  va lue  o r  o v e r a l l  assembly r e s i s t a n c e  t o  heat  f l o w  i n c l u d i n g  
- -  
a1 1 heat  f l o w s  th rough  f ram ing  members, mu1 t i p l e  l a y e r s ,  connect ions ,  and a i r  

f i l m s ,  and o t h e r  s e r i e s  and p a r a l l e l  heat  f l o w s  i n  [ h r  x f t2  x OF]+ Btu.  



READILY -- - ACCESSIBLE - - - -- - - i s  capab le  o f  b e i n g  reached q u i c k l y  f o r  o p e r a t i o n ,  renewal, 
o r  i n s p e c t i o n ,  w i t h o u t  r e q u i r i n g  those  t o  whom ready access i s  r e q u i s i t e  t o  
c l i m b  over  o r  remove o b s t a c l e s  o r  t o  r e s o r t  t o  t h e  use of p o r t a b l e  access 
equi  pment . 
RECOOL i s  t h e  s e n s i b l e  c o o l i n g  o f  a i r  t h a t  has been p r e v i o u s l y  heated by HVAC 
systems s e r v i n g  t h e  same b u i l d i n g .  

RECOVERED ENERGY i s  energy u t i l i z e d  wh ich  would o t h e r w i s e  be wasted f rom an 
energy system. 

REHEAT i s  t h e  h e a t i n g  o f  a i r  t h a t  has been p r e v i o u s l y  coo led  e i t h e r  by mechanical 
r e f r i g e r a t i o n  o r  economizer c o o l i n g  systems. 

RESIDENTIAL BUILDING i s  a  b u i l d i n g  wh ich  i s  o f  an occupancy group R. 

SERVICE SYSTEMS i s  t h e  HVAC, s e r v i c e  w a t e r  hea t i ng ,  e l e c t r i c a l  d i s t r i b u t i o n ,  and - -- 
i l l u m i n a t i n g  systems p r o v i d e d  i n  a  b u i l d i n g .  

SERVICE WATER HEATING i s  h e a t i n g  o f  wa te r  f o r  domest ic  purposes o t h e r  t han  
comfo r t  h e a t i n g .  

SETS OF POWER INDICES a r e  s p e c i f i c  r e l a t e d  combinat ions  o f  t h e  f a n  wa t tage  
index,  t h e  source  h e a t i n g  power index,  and t h e  source  c o o l i n g  power i n d e x  used 
i n  t h e  A1 t e r n a t i v e  Component Packages i n  S e c t i o n  2-5342 f o r  p r e s c r i p t i v e  compl i- 
ance w i t h  Chapter  2-53 f o r  t h e  t y p e s  o f  b u i l d i n g s  r e g u l  a ted  by Sec t i ons  2-5341 
t o  2-5343. 

SHADING i s  t h e  p r o t e c t i o n  f rom hea t  g a i n s  due t o  d i r e c t  s o l a r  r a d i a t i o n  by -- 
permanent e x t e r i o r  dev i ces ,  g l a z i n g  m a t e r i  a1 s, adherent  m a t e r i  a1 s  appl i e d  t o  
g l a z i n g ,  o r  an a d j a c e n t  b u i l d i n g .  

EXCEPTION: 

I n  b u i l d i n g s  o f  occupancy R,  o t h e r  t h a n  apartment  houses w i t h  f o u r  o r  more 
s t o r i e s  and h o t e l s ,  shad ing  i s  p r o t e c t i o n  f rom d i  r e c t  s o l a r  r a d i a t i o n  by 
use o f  dev i ces  a f f i x e d  t o  t h e  s t r u c t u r e .  

SHADING COEFFICIENT i s  t h e  r a t i o  o f  t h e  s o l a r  hea t  g a i n  th rough  a  g l a z i n g  system 
c o r r e c t e d  f o r  e x t e r n a l  and i n t e r n a l  shad ing t o  t h e  s o l a r  g a i n  th rough  an unshaded 
s i n g l e  l i g h t  o f  doub le  s t r e n g t h  sheet  g l a s s  under t h e  same s e t  o f  c o n d i t i o n s .  

SKYLIGHT i s  any open ing i n  t h e  r o o f  s u r f a c e  wh ich  i s  g lazed  w i t h  a  t r a n s p a r e n t  
o r  t r a n s 1  ucen t  m a t e r i a l  . 
SOUTH-FACING i s  o r i e n t e d  t o  w i t h i n  45 degrees o f  t r u e  south,  i n c l u d i n g  4 5 " 0 1 0 "  
west  o f  sou th  (due SW) b u t  e x c l u d i n g  45O0'0" eas t  o f  sou th  (SE). 

SPECIAL GLAZING i s  g l a z i n g  wh ich  has a  maximum U  v a l u e  o f  0.65 f o r  a l l  g lazed 
su r faces .  



SUSPENDED EXTERIOR FLOOR i s  a  f l o o r  t h a t  has c o n d i t i o n e d  space on one s i d e  and 
u n c o n d i t i o n e d  space o r  ambient a i r  on t h e  o t h e r  s i d e .  

S Y S T E M  i s  a  cornbi n a t i  on of equipment and/or  c o n t r o l s  , accesso r ies  , i n te rcon -  
n e c t i n g  means, and t e r m i n a l  e lements,  by wh ich  energy i s  t r ans fo rmed  t o  p e r -  
fo rm a  s p e c i f i c  f u n c t i o n ,  such as c l i m a t e  c o n t r o l ,  s e r v i c e  wa te r  h e a t i n g  o r  
i l l u m i n a t i o n .  

TASK-ORIENTED LIGHTING i s  1 i g h t i n g  designed s p e c i f i c a l  l y  t o  i 1  lumi  n a t e  one o r  
more t a s k  1  o c a t i  ons , and genera l  l y  c o n f i  ned t o  t h o s e  1  o c a t i  ons. 

THERMAL RESISTANCE ( R )  i s  t h e  measure  o f  t h e  g e s i s t a n c e  o f  a  m a t e r i a l  o r  
b u i l d i n g  component t o  t h e  passage o f  hea t  i n  h r - f t  OF/Btu. 

TINTED GLAZING i s  g l a z i n g  m a t e r i a l  wh ich  i s  permanent ly  t i n t e d  o r  permanent ly  
s u r f a c e  coa ted  by t h e  manu fac tu re r  and p r o v i d e s  a  maximum shad ing c o e f f i c i e n t  
as s p e c i f i e d  i n  Chapter  2-53. 

TOTAL U-VALUE i s  R t  as t h a t  t e r m  i s  de f i ned .  

UNCONDITIONED SPACE i s  space w i t h i n  a  b u i l d i n g  wh ich  i s  n o t  c o n d i t i o n e d  space. 

U-VALUE ( O v e r a l l  C o e f f i c i e n t  o f  Thermal T ransmi t t ance )  i s  t h e  heat  f l o w  r a t e  
th rough  a  g i v e n  c o n s t r u c t i o n  assembly, a i  r - t o - a i  r, expressed i n  

2  B t u  t [ h r  x  f t  x  OF]. 

VAPOR BARRIER i s  a  m a t e r i a l  w i t h  a  permeance o f  one perm o r  l e s s  wh ich  p r o v i d e s  
r e s i s t a n c e  t o  t h e  t r a n s m i s s i o n  o f  w a t e r  vapor.  

VENTILATION AIR i s  t h a t  p o r t i o n  o f  supp ly  a i r  wh ich  comes f rom o u t s i d e  p l u s  
any r e c i r c u l a t e d  a i r  t h a t  has been t r e a t e d  t o  m a i n t a i n  t h e  d e s i r e d  q u a l i t y  o f  
a i r  w i t h i n  a  des igna ted  space. 

WEST-FACING i s  o r i e n t e d  t o  w i t h i n  45 degrees o f  t r u e  wes t ,  i n c l u d i n g  45O0'0" 
due n o r t h  o f  west  (NW) b u t  e x c l u d i n g  45°0 '0"  sou th  o f  west  (SW). 

ZONE i s  a  space o r  group o f  spaces w i t h i n  a  b u i l d i n g  w i t h  s u f f i c i e n t l y  s i m i l a r  
comfo r t  c o n d i t i o n i n g  r e q u i  rernents so t h a t  comfo r t  c o n d i t i o n s  can be ma in ta ined  
th roughou t  by a  s i n g l e  c o n t r o l l i n g  dev ice .  



Sec, 2-5303. Design C o n d i t i o n s  and C a l c u l a t i o n  o f  Energy Consum&tion - - - - - - - - 

( a )  F o r  t h e  purposes o f  s i z i n g  HVAC systems f o r  b u i l d i n g s  o f  occupancy R ,  t h e  
d e t e r m i n a t i o n  o f  annual energy consumpti on f o r  compl i ance w i t h  t h e  energy 
b u d g e t s  i n  S e c t i o n s  2-5322 and 2 -5341 ,  and o v e r a l l  t h e r m a l  t r a n s f e r  
v a l u e  (OTTV), where r e q u i r e d  by Chapter  2-53, i n d o o r  des ign temperatures 
s h a l l  be 70°F f o r  h e a t i n g  and 78OF f o r  coo l i ng .  F o r  o t h e r  l oad  c a l c u l a -  
t i o n s  t h a t  may be done i n  c o n j u n c t i o n  w i t h  compl iance w i t h  these  s tandards ,  
i n d o o r  des ign  c o n d i t i o n s  s h a l l  be i n  accordance w i t h  ANSIIASHRAE 55-1981, 
except  t h a t  h u m i d i f i c a t i o n  and d e h u m i d i f i c a t i o n  need n o t  be considered.  
Hea t ing  and c o o l i n g  des ign  l oads  s h a l l  be determined i n  accordance w i t h  t h e  
procedures desc r ibed  i n  t h e  ASHRAE Handbook, 1985 Fundamentals Volume, t h e  
ASHRAE C o o l i n g  and Hea t ing  Load C a l c u l a t i o n  Manual (1978) ,  o r  comparable 
computa t ion  procedure.  Outdoor des ign a i r  temperatures  s h a l l  be those 
l i s t e d  i n  t h e  0.2 pe rcen t  W i n t e r  Dry  B u l b  column f o r  h e a t i n g  and t h e  0.5 
pe rcen t  Summer Dry B u l b  and t h e  0.5 pe rcen t  Wet B u l b  columns f o r  c o o l i n g ,  
based on p e r c e n t - o f - y e a r  i n  ASHRAE pub1 i c a t i o n  SPCDX: C l  i m a t i c  Data f o r  
Region X , Ar i zona ,  C a l i  f o r n i  a, Hawai i  , and Nevada, 1982. 

( b )  F o r  purposes o f  c a l c u l a t i n g  energy consumption o f  a  b u i l d i n g ,  where r e q u i r e d  
by t h i s  chap te r ,  t h e  t o t a l  c a l c u l a t e d  annual consumption o f  e l e c t r i c i t y ,  
n a t u r a l  gas, f u e l  o i l ,  and propane s h a l l  be conver ted  t o  source B t u  a t  t h e  
r a t e s  shown i n  Tab le  2-53C. 

TABLE 2-53C. SOURCE ENERGY CONVERSION RATES 

Energy Sources B t u  p e r  u n i t  consumption 

E l e c t r i c i t y  

N a t u r a l  Gas 

Fue l  O i  1  

Propane 

10,239 B t u l k i l o w a t t - h o u r  

100,000 B t u l t h e r m  

138,400 B t u / g a l  l o n  

91,080 B t u / g a l  1 on 



Sec. 2 -5304 .  - C o x 1  - --- i ance . Approaches 

( a )  G e n e r a l .  C h a p t e r  2 - 5 3  e s t a b l i s h e s  two  c o m p l i a n c e  approaches  f o r  new 
b u i l d i n g s .  Under t h e  performance compliance approach, a b u i l d i n g  rnurt 
comply w i t h  s p e c i f i e d  mandatory f e a t u r e s ,  and must be designed t o  consume 
no more energy than  s p e c i f i e d  i n  t h e  a p p l i c a b l e  energy budget. Under t h e  
p r e s c r i p t i v e  compl iance approach, a b u i l d i n g  must comply w i t h  t h e  same 
s p e c i f i e d  m a n d a t o r y  f e a t u r e s ,  and must  a l s o  comply  w i t h  p r e s c r i p t i v e  
requ i rements  t h a t  t h e  Commission has determined w i l l  r e s u l t  i n  a des ign 
meet ing  t h e  energy budget. 

( b )  A p p l i c a b l e  Sect ions .  Tab le  2-53B l i s t s  t h e  s e c t i o n s  w i t h  wh ich  new b u i l d i n g s  
must comply. 

( c )  D e t e r m i n a t i o n  o f  Number o f  S t o r i e s ;  A p p l i c a b i l i t y  o f  Standards. The energy 
budqets f o r  o f f i c e s  i n  S e c t i o n  2-5341 d i f f e r  f o r  b u i l d i n g s  o f  t h r e e  o r  
fewer, and f o u r  o r  more, h a b i t a b l e  s t o r i e s .  The p r o v i s i o n s  o f  Sec t i ons  
2-5351 and 2-5352 app ly  o n l y  t o  b u i l d i n g s  o f  occupancy R t h a t  have t h r e e  o r  
fewer  h a b i t a b l e  s t o r i e s .  

Only t h o s e  h a b i t a b l e  s t o r i e s  t h a t  have more than  50 pe rcen t  o f  t h e i r  volume 
above grade as d e f i n e d  i n  t h e  1982 UBC s h a l l  be counted i n  d e t e r m i n i n g  how 
many h a b i t a b l e  s t o r i e s  a b u i l d i n g  has. 

A l l  c o n d i t i o n e d  f l o o r  area i n  a s t o r y  s h a l l  comply w i t h  Chapter  2-53, 
whether o r  n o t  t h e  s t o r y  i s  above ground and whether o r  n o t  i t  i s  h a b i t a b l e .  

( d )  Requi rernents f o r  Performance Compliance Approach. When a b u i  1 d i n g  uses 
a performance compl i ance approach, t h e  r u l e s  i n  Sec t i ons  2-5304(d)1 - 
2-5304(d)4 app ly .  

1. Design consumption. 

The b u i l d i n g  s h a l l  be designed t o  consume no more B r i t i s h  thermal  
u n i t s  ( B t u )  o f  energy p e r  square f o o t  o f  c o n d i t i o n e d  f l o o r  area p e r  
y e a r  than shown i n  t h e  a p p l i c a b l e  energy budget, f o r  t h e  appl i c a b l e  
c l i m a t e  zone. 



2 .  M-uJ t i  - s t o r y  - bu i  --- 1 d l  ngs .- --- w i t h  gccupanci es covered by -- Sect1 on 2-5341. 

The energy budget f o r  occupancies covered i n  Sect ion 2-5341 i n  a m u l t i -  
s t o r y  b u i  l d i  ng s h a l l  be: 

where EB = b u i l d i n g  energy budget f o r  a1 1 Sect ion  2-5341 occupancies and 
EBS1, EBs2, ..., EBsn a re  t h e  energy budgets f o r  t h e  Sec t ion  2-5341 

occupancies f o r  each s t o r y ,  s l ,  s2, s3, ..., sn, and, CFAS1, CFAs2, 

..., CFASn a re  t h e  t o t a l  cond i t i oned  f l o o r  areas o f  Sec t ion  2-5341 

occupancies f o r  each s t o r y ,  51, s2, ..., sn. 

The energy budget f o r  any s t o r y ,  s i  ( i=1,2,  ... ,n) i s :  

where EBsi i s  t h e  energy budget f o r  Sec t ion  2-5341 occupancies f o r  t h e  
7 t h  s t o r y ,  and: 

CFAol ,o2,. . . ,on = Condi t i oned o f f i c e  f 1 oor  areas f o r  each o f  t h e  

i 

1 Sect ion  2-5341 occupancies, ol,o2 ,. . . ,on, on t h e  i t h  , 
s t o r y .  

EBo l  ,o2,. . . ,on = The Sec t ion  2-5341 energy budget f o r  occupancy, 
01 ,o2,. . . ,on, on t h e  i t h  s t o r y  based on t h e  occu- 
pancy and t h e  cond i t i oned  c ross -sec t iona l  area of 
t h e  i t h  s t o r y .  

CFAS = CFAol + CFAo2 + . . . + CFAo,. t h e  sum o f  t h e  

f l o o r  areas o f  t h e  Sec t ion  2-5341 occupancies on t h e  
i t h  s t o r y .  , 

3. Mixed occupancy bu i  l d i n ~ .  ---- -- 

A b u i l d i n g  w i t h  more than one t ype  o f  occupancy complies w i t h  t h e  
appl  i c a b l e  energy budgets i f EITHER 

A. Each occupancy complies w i t h  t h e  app l i cab le  energy budget; o r  

B. (1) A l l  c o n d i t i o n e d  f l o o r  a reas  f o r  occupanc ies  cove red  i n  
Sec t ion  2-5341 i n  t h e  b u i l d i n g  meet t he  energy budget f o r  a 
m u l t i - s t o r y  b u i l d i n g  as i n d i c a t e d  i n  sec t i on  2-5304(d)2 
above; and 



( 2 )  The occupancies n o t  covered by Sec t ion  2 -5341  i n  t h e  e n t i r e  
b u i l d i n g  meet a  budget f o r  t h e  e n t i r e  b u i l d i n g  EB,, 
c a l c u l a t e d  as f o l l o w s :  

where EBe = energy budget f o r  t h e  b u i l d i n g  

CFAol, 02 , .. a , on = Cond i t i oned  f l o o r  area o f  occupancy 

1, 2, ..., n. n o t  covered by S e c t i o n  2-5341. 

EBol , 02' "' 9 on = Energy budget a p p l i c a b l e  t o  non -o f f i ce  

occupancy 1, 2, ... , n. (From Tab le  2-53K.) n o t  covered by 
Sect i on 2-5341. 

H e a t  t r a n s f e r s  be tween  S e c t i o n  2 -5341  o c c u p a n c i e s  and o t h e r  
c o n d i t i o n e d  occupancies may be cons idered by t h e  b u i l d i n g  design- 
e r  t o  be z e r o  f o r  t h e  p u r p o s e  o f  c o m p l y i n g  w i t h  t h e  e n e r g y  
budgets i n  t h e s e  s tandards .  

4. C a l c u l a t i o n  o f  Energy Consumption. 

A. C a l c u l a t i o n  Method. The CEC's P u b l i c  Domain Computer Program 
f o r  B u i l d i n g  Energy Ca lcu l  a t i o n  o r  any o t h e r  c a l c u l a t i o n  method 
approved under C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  20, Sec t i on  
1409 s h a l l  be used t o  c a l c u l a t e  t h e  b u i l d i n g ' s  annual energy 
consumption. 

B. B a s i s  f o r  Comparison. 

( 1 )  O p e r a t i n g  Cond i t i ons .  The same o p e r a t i n g  c o n d i t i o n s  regard-  
i ng i n d o o r  temperature  and h u m i d i t y  c r i t e r i a .  occupancy 
1  oads , and schedules , equ i  pment 1  oads and o p e r a t i  on sched- 
u l e s  i n c l u d i n g  l i g h t i n g ,  HVAC,  and mi sce l  laneous e l e c t r i c a l  , 
and ou tdoor  weather c o n d i t i o n s  t h a t  were used by t h e  Cornrnis- 
s i o n  i n  e s t a b l i s h i n g  t h e  energy budget s h a l l  be used t c  
c a l  c u l  a t e  t h e  annual energy consumpti on o f  t h e  bu i  1  d ing .  

EXCEPTION: 

F o r  a l l  n o n r e s i d e n t i a l  b u i l d i n g s ,  t h e  l i g h t i n g  l o a d  o r  power 
d e n s i t y  s h a l l  be t h a t  1  i g h t i n g  l o a d  designed f o r  i n s t a l  l a t i  or 
i n t o  t h e  b u i l d i n g ,  b u t  t h e  l i g h t i n g  s h a l l  be used on t h e  same 
schedu le ,  wh ich  g i v e s  t h e  f r a c t i o n  o f  t h e  i n s t a l l e d  l o a d  usec 
f o r  each hour ,  t h a t  was used by t h e  Commission i n  e s t a b l i s h i n s  
t h e  energy budget. 

( 2 )  The same p h y s i c a l  c h a r a c t e r i s t i c s  o f  b u i  1  d i n g  p r e s s u r i  za -  
t i o n ,  i n t e r i o r  heat  t r a n s f e r ,  f i l m  c o e f f i c i e n t s ,  t h e  shadinc 
. c o e f f i c i e n t  and o p e r a t i o n  o f  i n s t a l  l e d  i n t e r i o r  shadinc 
dev i ces  , ground temperatures ,  and t h e  method o f  de termi  n i  nc 
s l a b  heat  l o s s  t h a t  were used by t h e  Commission i n  es tab-  
l i s h i n g  t h e  energy budget s h a l l  be used t o  c a l c u l a t e  the  
annual energy consumption o f  t h e  b u i l d i n g .  



( 3 )  The appl i c a b l e  des ign condi t i  on8 and p h y s i c a l  cha rac te r -  
i sties d e s c r i b e d  i n  S e c t i o n s  2 - 5 3 0 4 ( d ) 4 . 8 .  ( 1 ) - ( 2 )  a r e  
l i s t e d  i n  t h e  Energy E f f i c i e n c y  Manual f o r  t h e  a p p l i c a b l e  
b u i l d i n g  t y p e  and c l i m a t e  zone. 

C .  Energy -- Consumption - - - -. . . I n c l u d e d  - - - -- i n  - C a l c u l a t i o n .  - - - . - -- - - 

( 1 )  Energy. 

The t o t a l  c a l  c u l  a ted  annual energy consumption s h a l l  i nc lude 
a1 1 e n e r g y  u s e d  f o r  c o m f o r t  h e a t i n g ,  c o m f o r t  c o o l i n g ,  
v e n t i l a t i o n  f o r  t h e  h e a l t h  and comfor t  o f  occupants,  s e r v i c e  
w a t e r  h e a t i n g ,  and l i g h t i n g ,  except  as desc r ibed  i n  Sect ions  
2-5304(d)4.C. ( 2 ) ,  2-5304(d)4.C.(3), and 2-5304(d)4.C. ( 4 ) .  
It s h a l l  a l s o  i n c l u d e  equipment l oads  r e f e r r e d  t o  i n  Sec t i on  
2-5304(d)4.Be ( 1 )  used acco rd ing  t o  t h e  assumed schedule f o r  
such loads  and t h e  h e a t i n g  and/or  c o o l i n g  energy r e q u i r e d  
f o r  t h o s e  1  oads. 

( 2 )  Heat  T r a n s f e r  t o  Spaces n o t  C ~ v g r e d  by t h e  Permi t .  

Heat t r a n s f e r s  t o  ad jacen t  spaces w i t h i n  t h e  same b u i l d i n g  
t h a t  a r e  i ndependen t l y  p rov ided  w i t h  comfo r t  c o n d i t i o n i n g  
may be cons ide red  t o  be zero.  Heat t r a n s f e r s  t o  spaces 
n o t  y e t  p r o v i d e d  w i t h  c o n d i t i o n i n g  may be modeled as sepa- 
r a t e  u n c o n d i t i o n e d  zones, o r  as ou tdoor  c o n d i t i o n s .  

( 3 )  Nondepl e t a b l e  -. Energy Sources. 

The t o t a l  c a l c u l a t e d  annual energy consumption need n o t  
i nc lude  energy f rom any nondepl e t a b l e  source. rega rd less  
o f  t h e  purpose o f  t h e  energy consumed. 

( 4 )  Energy f o r  Process Equipment. 

The t o t a l  c a l  c u l  a ted  annual consumpti on need n o t  i n c l u d e  
any energy f r o m  process equipment i n  excess o f  t h e  equipment 
l oads  r e f e r r e d  t o  i n  S e c t i o n  2-5304(d)4.B. ( 1 )  i n c l u d i n g  
energy recovered f rom process equi  pment . Process equi  pment 
means e q u i p m e n t  t h a t  has  a  f u n c t i o n  o t h e r  t h a n  c o m f o r t  
h e a t i n g ,  comfo r t  c o o l i n g ,  v e n t i l a t i o n  f o r  t h e  h e a l t h  and 
c o m f o r t  o f  t h e  occupants, s e r v i c e  wa te r  h e a t i n g ,  o r  1  i gh t -  
i n g .  Process equipment i n c l u d e s  b u t  i s  n o t  l i m i t e d  t o  t h e  
equipment s u p p l y i n g  make-up a i  r o r  wa te r  t o  process equip-  
ment. I f  t h e  b u i l d i n g  p e r m i t  a p p l i c a n t  wishes t o  exclude 
such energy,  he o r  she s h a l l  demonstrate t o  t h e  s a t i s f a c t i o n  
o f  t h e  enforcement agency t h a t  t h e  proposed bu i  1  d i n g  w i  11 
c o n t a i n  such equipment, i n c l u d i n g  b u t  n o t  l i m i t e d  t o  i n d i -  
c a t i n g  t h e  e q u i p m e n t  on t h e  p l a n s  o r  s p e c i f i c a t i o n s  o r  
b o t h  p l a n s  and s p e c i f i c a t i o n s  submi t ted  w i t h  t h e  b u i l d i n g  
permi t appl  i c a t i  on. 



(5) -- E n e r x  - f o r  - - - H e a t i n ~ C o o l  . - - - - i n s  - - - and - - V e n t i  -. - - - 1-atio-n_ of P r o c ~ s s  
Equipment -- - . 
The t o t a l  c a l c u l a t e d  annual energy consumpt ion need no t  
i n c l u d e  energy consumed f o r  hea t i ng ,  c o o l i n g ,  o r  v e n t i  1  a t i o n  
f o r  t h e  h e a l t h  and comfor t  o f  occupants t h a t  i s  caused by 
process  equipment s p e c i f i e d  i n  S e c t i o n  2-5304(d)4.C.(3). 

I f  t h e  b u i l d i n g  p e r m i t  a p p l i c a n t  wishes t o  exc lude  such 
energy,  he o r  she s h a l l  model t h e  proposed b u i l d i n g  u s i n g  
an a d j u s t e d  f a n  s i z e  ( i n  c u b i c  f e e t  p e r  minute .  CFM,) 

and an a d j u s t e d  c o i l  s i z e  ( i n  t o n s  o f  c o o l i n g  c a p a c i t y ,  
Ta)  r a t h e r  t h a n  t h e  a c t u a l  f a n  and c o o l i n g  equipment 

s i z e s  o f  t h e  HVAC equipment proposed t o  be i n s t a l l e d  and 
s h a l l  c a l  c u l  a t e  t h e  HVAC power and performances i n d i c e s  
based on such a d j u s t e d  s i z e s ,  as de termined by Equa t i ons  
2-53A t h r o u g h  2-53D. 

a. Fan - -.- S i z e  

CFMa = CFM - CFM 
P  Pe 

Where CFM = f a n  s i z e  o f  HVAC equipment proposed f o r  
i n s t a l  1  a t i  on 

CFMa = a d j u s t e d  f a n  s i z e  

Equa t i on  -- - 2-53B . - - - - 

Where Qs = s e n s i b l e  c o o l i n g  l oad ,  i n  B t u  r e s u l t i n g  

f rom t h e  peak l o a d  o f  a l l  p rocess  equipment d u r i n g  
normal o p e r a t i  on. 

A T  = a b s o l u t e  v a l u e  o f  d i f f e r e n c e  between supp ly  a i r  
t empera tu re  and the rmos ta t  s e t t i n g  i n  t h e  zone. 

CFM = i nc remen ta l  f a n  s i z e .  i n  c u b i c  f e e t  p e r  minute .  
P  e  

r e s u l t i n g  f rom process  equipment. 



b. Cool i n g  - E q l ' l p m ~ n t  

Equat ion 2-53C - - - -- - - - - - - - 

X 
1 t o n  

Tpe = Q s l  ~ t u  12,000 - 
hour 

Where Qsl = t h e  s e n s i b l e  and l a t e n t  c o o l i n g  load,  i n  

B t u  p e r  hour,  r e s u l t i n g  f rom t h e  peak l o a d  o f  a l l  process 
equipment d u r i n g  normal operat ion.  

T  = incrementa l  c o o l i n g  equipment, i n  tons,  r e s u l t i n g  
P@ 

f rom process equi  pment. 

Equat ion 2-53D 

Where T  = c o o l i n g  equipment o f  HVAC equipment proposed 
P  f o r  i n s t a l  1 a t i  on 

Ta = ad jus ted  c o o l i n g  equipment 

( 6 )  Redundant Equi pment. 

The b u i l d i n g ' s  t o t a l  annua l  energy  c o n s u m p t i o n  may be 
c a l c u l a t e d  assuming t h a t  redundant equipment does n o t  e x i s t ,  
p r o v i d e d  t h a t  t h e  p lans  and s p e c i f i c a t i o n s  submi t ted w i t h  
t h e  b u i l d i n g  p e r m i t  a p p l i c a t i o n  show t h a t  t h e  redundant 
equipment i s  designed w i t h  c o n t r o l s  so t h a t  i t  w i  11 operate  
o n l y  when t h e  i n i t i a l  equipment i s  n o t  opera t ing .  

Energy consumed by equipment t h a t  i s  designed t o  operate  
i n t e r m i t t e n t l y  i n  c o n j u n c t i o n  w i t h  o t h e r  equipment s h a l l  be 
i n c l u d e d  i n  t h e  t o t a l  annual c a l c u l a t e d  energy consumption, 
by m o d e l l i n g  i t s  o p e r a t i o n  as designed, w i t h  a l l  c o n t r o l s  
des igna ted  on t h e  p l  ans and spec i  f i c a t i  ons submi t ted w i t h  
t h e  b u i  1  d i n g  p e r m i t  appl  i cati,on. 

( 7 )  M i  xed Condi t i oned and Uncondi t i  oned Spaces 

When p a r t  o f  a  b u i l d i n g  i s  cond i t i oned ,  t h e  t o t a l  c a l c u l a t e d  
energy consumption s h a l l  be determined f o r  t h e  cond i t i oned  
area on ly .  The energy used i n  t h e  uncond i t i oned  p a r t  o f  t h e  
b u i l d i n g  s h a l l  no t  be i n c l u d e d  i n  t h e  c a l c u l a t i o n ,  b u t  any 
h e a t i n g ,  c o o l i n g ,  v e n t i l a t i n g ,  1  i g h t i n g ,  and wa te r  h e a t i n g  
systems l o c a t e d  i n  t h e  uncond i t i oned  p a r t  o f  t h e  b u i l d i n g  
s h a l l  be designed t o  comply w i t h  Sec t ions  2-5311 through 
2-5319. 



(8) Futu re  Expansion o f  t h e  B u i l d i n g  

For a l l  nonres iden t ia l  b u i l d i n g s  and h o t e l s ,  HVAC systems 
may be s ized  t o  account f o r  planned add i t i ons  , a1 t e r a t i  ons , 
o r  changes o f  occupancy, prov ided t h a t  add i t i ons .  a l t e r a -  
t i o n s ,  o r  changes appear on t h e  p lans and s p e c i f i c a t i o n s  
r e q u i r e d  by S e c t i o n  1403(a)2.A o f  T i t l e  20, C a l i f o r n i a  
Adm in i s t r a t i ve  Code. 

(9 )  Recovered Energy 

The t o t a l  c a l  cu l  a ted annual energy consumpti on need no t  
i n c l u d e  any energy ( a )  t h a t  o therwise would be wasted, ( b )  
t h a t  i s  mechanical l y  recovered f rom HVAC, se r v i ce  water 
hea t ing ,  1  i g h t i n g ,  o r  process equipment a f t e r  t h e  energy has 
performed i t s  o r i g i n a l  f unc t i on ,  and ( c )  t h a t  i s  used t o  
p r o v i d e  c o m f o r t  h e a t i n g ,  c o m f o r t  c o o l i n g ,  v e n t i l a t i o n ,  
o r  s e r v i c e  w a t e r  h e a t i n g .  I f  t h e  approved  c a l c u l a t i o n  
method does n o t  model such r e c o v e r y  and t h e  a p p l i c a n t  
wishes t o  exclude such energy, he o r  she s h a l l  determine t h e  
ne t  amount o f  energy used t o  recover t h e  energy by another 
approved  c a l c u l a t i o n  method, and s h a l l  show t h e  means 
by which t h e  energy w i l l  be recovered and subsequently used 
on t h e  p lans  and s p e c i f i c a t i o n s  submit ted w i t h  t h e  b u i l d i n g  
pe rm i t  appl i c a t i o n .  

(10)  A i r  Treatment 

Where a i r  must be t r e a t e d  i n  order  t o  meet t h e  requirements 
o f  Sec t i  on 2-5343, t h e  addi t i  onal energy consumpti on r e s u l t -  
i n g  f rom t h e  p u r i f i c a t i o n  o f  outdoor o r  r e c i  r c u l a t e d  a i r  o r  
f rom t h e  pressure drop from t h e  f i l t e r  o r  o t h e r  t reatment  i n  
excess o f  0.50 inches o f  water need no t  be inc luded  i n  t h e  
t o t a l  c a l  c u l  a ted  annual energy consumpti on. 



ENERGY CONSERVATION STANDARDS--PROVISIONS 
APPLICABLE TO ALL OCCUPANCIES  

Sec. 2-5311. I n s t a l  1 a t i o n  of ---- C e r t i f i e d  I n s u l a t i n g  Mater i  a1 . 
(a )  I n s u l a t i n g  ma te r i a l  o f  t h e  types l i s t e d  i n  Table 2-53D s h a l l  be i n s t a l l e d  

i n  any b u i l d i n g  on ly  i f  t h e  i n s u l a t i n g  ma te r i a l  has been c e r t i f i e d  by t he  
manufacturer t o  comply w i t h  t h e  C a l i f o r n i a  Q u a l i t y  Standards f o r  I n s u l a t i n g  
Mate r i  a1 . See Appendix 2-53A f o r  avai 1 ab i  1 i t y  o f  d i  r e c t o r i e s  o f  c e r t i  f i e d  
i nsul a t i  ng mate r i  a1 . 

Table 2-53D. 
INSULATING MATERIALS SUBJECT TO REGULATION 

TY pe Form 

A1 umi num f o i  1 
C e l l  u l  a r  g lass  
C e l l u l o s e  f i b e r  
M inera l  aggregate 
M i  ne ra l  f i b e r  
Per1 i t e  
Po lys ty rene  
Polyurethane 
P o l y i  socyanurate 
Urea formaldehyde foam 
Vermi c u l  i t e  

r e f l e c t i v e  f o i  1 
board form 
1 oose fi 11 and spray appl i ed 
board form 
b lankets ,  board form, loose  f i  11 
loose f i l l  
board form, molded, extruded 
board form and f i e l d  app l ied  
board form and f i e l d  appl i ed 
f i e l  d appl i ed 
loose f i l l  

( b )  A1 1 i n s u l a t i n g  m a t e r i a l s  s h a l l  be i n s t a l  l e d  i n  compliance w i t h  t h e  flame- 
spread r a t i n g  and smoke dens i t y  requirements o f  Sect ions 1712 and 1713 o f  
t h e  1982 Uni form B u i l d i n g  Code. 

( c )  A p p l i c a t i o n  o f  urea formaldehyde foam i n s u l a t i o n  i s  r e s t r i c t e d  t o  e x t e r i o r  
s i dewa l l s  i n  a l l  bu i l d i ngs .  A f o u r  m i l  t h i ckness  p l a s t i c  po lyethy lene 
vapor b a r r i e r ,  o r  equ i va l en t  p l a s t i c  sheet ing vapor b a r r i e r ,  s h a l l  be 
i n s t a l  l e d  betwe-en t h e  urea formaldehyde foam i nsul a t i o n  and t h e  i n t e r i o r  
space i n  a1 l app l i ca t i ons .  



Sec. 2-5312. P i  p i n g  I n s u l a t i o n .  

[ r e c o d i  f i e s ,  w i t h  amendments, c u r r e n t  5 5  2 - 5 3 0 5 ( c ) ,  2 - 5 3 3 4 ,  
2 -5352 ( i  ) ( 2 )  , 2 - 5 3 5 2 ( j )  , 2 - 5 3 6 4 ( j )  1 

P ip ing  s h a l l  be i n s u l a t e d  i n  accordance w i t h  Table 2-536. 

EXCEPTIONS: 

For  new b u i l d i n g s  o f  Occupancy Group R ( r e s i d e n t i a l  bu i  l d i n g s )  , except 
apartment houses w i t h  fou r  o r  more hab i t ab l e  s t o r i e s  and hotels, .  
p i p i n g  i n  uncondi t ioned space l ead ing  t o  and f rom water  heaters s h a l l  
be i n s u l a t e d  w i t h  an i n s t a l l e d  thermal res is tance  o f  a t  l e a s t  R-3 f o r  
t h e  f i v e  f e e t  o f  p i pe  c l oses t  t o  t h e  water heater ,  o r  whatever sho r t e r  
l e n g t h  i s  i n  uncondi t ioned space. I n  a l l  group R occupancies, o t he r  
ho t  water  p i p i n g  t h a t  does no t  r e c i r c u l a t e  and a1 1  p i p i n g  i n  condi-  
t i o n e d  space need no t  comply w i t h  t h e  i n s u l a t i o n  requirements o f  
Sec t ion  2-5312. 

11. P i p i n g  i n s u l a t i o n  need no t  comply w i t h  Sec t ion  2-5312 i f :  

A .  P ip ing  i s  i n s t a l  l e d  w i t h i n  HVAC equipment; 

B. P i p i n g  conveys f l u i d s  a t  temperatures between 60°F and 105°F; 

C. The heat l o s s  o r  heat ga in  o f  t h e  p i p i ng ,  w i t hou t  i n s u l a t i o n ,  
does no t  inc rease  t h e  new energy requirements o f  t h e  b u i l d i n g .  



TABLE 2-53E 

M I N I M U M  P I P E  INSULATION 

Pi p i n g  System 

Pipe Diameter ( i n  inches) - -- 

F l u i d  Runouts Branches, Mains, and Loops 1 2 

Temperature Up t o  1 and 8 and 
i yp@s  - ~ a i ~ e ,  OF - 2 Less 1.25-2 2.50-4 5-6 Larger 

I n s u l  a t i  on Thickness 
3 

( i n  inches)  
SPACE HEATING AND 
WATER HEATING SYSTEMS 

Steam & Hot Water 

High ~ r e s s u r e l ~ e m ~  306-460 1.5 2.5 2.5 3.0 3.5 3.5 
Medium PressureITemp 251-305 1.5 2.0 2.5 2.5 3.0 3.0 
Low Pressure/Temp 201-250 1 .O 1.5 1.5 2.0 2.0 2.0 
Low Temperature 105-200 0.5 1 .O 1 .O 1.5 1.5 1.5 

Steam Condensate ( f o r  
Feed Water) Any 1 .O 1 .O 1.5 2.0 2.0 2.0 

COOLING SYSTEMS 

C h i l l e d  Water........... 40-60 0.5 0.5 0.75 1 .O 1 .O 1 .O 
Re f r i ge ran t  o r  Brine.. .. Below 40 1.0 1.0 1.5 1.5 1.5 1.5 

NOTES: 1. "Runouts" a re  p i p i n g  t h a t  i s  12 fee t  long  o r  l e s s  and t h a t  i s  
connected t o  f i x t u r e s  o r  i n d i v i d u a l  te rm ina l  u n i t s .  

2. "Branches, Mains, and Loops" a re  c i r c u l a t i n g  p i p i n g  and p i p i n g  
t h a t  i s  over  12  f e e t  l ong  and t h a t  i s  connected t o  f i x t u r e s  o r  
i n d i v i d u a l  t e rm ina l  u n i t s .  

3. I n s u l a t i o n  t h i c k n e s s  i n  T a b l e  2-53E i s  based on m a t e r i a l s  
hav ing thermal r es i s t ance  i n  t h e  range o f  R = 4.0 t o  4.6 per  
inch.  Fo r  m a t e r i a l s  w i t h  thermal res is tance  l ess  than R = 
4.0- p e r  i n c h ,  t h e  minimum i n s u l a t i o n  t h i c k n e s s  s h a l l  be 
determi ned as f o l  1 ows: 

4 * 0  Tab'e 2-53E ThicknesL= New Minimum Thickness 
Actua l  R 

Fo r  m a t e r i a l s  w i t h  thermal res is tance  more than R = 4.6 per 
inch ,  t h e  minimum i n s u l a t i o n  th i ckness  s h a l l  be permi t ted  t o  
be reduced as f o l l ows :  

4 * 6  2-53E Thickness = New Minimum Thickness 
Actua l  R 



Sec. 2-5313. -- _ _ _  I n s t a l  _ __I__.I- 1  a t i o n  o f  ___ A d d i t i o n a l  Ins_u_l_q_tjon. 

Any c o n t r a c t o r  i n s t a l  l i n g  a d d i t i o n a l  i n s u l a t i n g  m a t e r i a l  s h a l l  c e r t i f y  t o  t h e  
customer, i n  w r i t i n g ,  t h a t  t h e  i n s u l a t i o n  meets t h e  requ i rements  o f  Subsect ions 
( a ) ,  ( b ) ,  and ( c ) ,  as a p p l i c a b l e .  

( a )  T h i s  subsec t i on  a p p l i e s  o n l y  t o  r e s i d e n t i a l  b u i l d i n g s  n o t  s u b j e c t  t o  t h e  
requ i rements  o f  Sec t i ons  2-5351, 2-5352, o r  2-5361 th rough  2-5365 (new 
r e s i d e n t i a l  b u i l d i n g s ) .  I f  i n s u l a t i n g  m a t e r i a l  i s  i n s t a l  l e d  i n  an acces- 
s i b l e  a t t i c ,  t h e  t o t a l  amount o f  i n s u l a t i o n  ( a f t e r  a d d i t i o n  o f  i n s u l a t i o n  
t o  t h e  amount, i f  any, a l r e a d y  i n  t h e  a t t i c )  s h a l l  meet o r  exceed t h e  
h i g h e r  o f  t h e  the rma l  r e s i s t a n c e  (R-value) determined f rom Tab le  2-53F o r  
t h e  R-value recommended by a  R e s i d e n t i a l  Conserva t i on  S e r v i c e  a u d i t ,  if one 
has been performed. Where adequate a c c e s s i b l e  space i s  n o t  ava i  1  ab le ,  t h e  
c o n t r a c t o r  may i n s t a l  1 a l e s s e r  amount o f  i n s u l a t i o n  t o  f i l l  t h e  area be ing  
i nsu l  ated. 

( b )  I f  e x t e r n a l  i n s u l a t i o n  i s  a p p l i e d  t o  wa te r  hea te rs  and s to rage  and backup 
tanks  f o r  s o l a r  w a t e r  h e a t i n g  systems, i t  s h a l l  have a  thermal  r e s i s t a n c e  
o f  a t  l e a s t  R-6. 

( c )  I f  e x t e r n a l  i n s u l a t i o n  i s  a p p l i e d  t o  h e a t i n g  and c o o l i n g  system duc ts ,  i t  
s h a l l  conform t o  t h e  the rma l  r e s i s t a n c e  requ i rements  o f  S e c t i o n  1005 o f  t h e  
1982 U n i f o r m  Mechanical  Code. 

Tab le  2-53F 
MINIMUM REQUIREMENTS FOR ADDITIONAL ATTIC INSULATION 

Degree Days R-value1 

Up t o  3000 
3001 t o  4100 
4101 t o  4800 
4801 t o  5500 
5501 t o  6050 
6051 t o  6500 
6501 t o  7000 
7001 t o  7350 
7351 t o  7650 
7651 t o  7900 
7901 t o  8150 
8151 and up 

NOTE: F o r  l i s t i n g  o f  degree days by l o c a l i t y ,  see t h e  1984 Energy Conservat ion  
Manual. 

1. The R-values l i s t e d  r e f e r  t o  t h e  t o t a l  o f  i n - p l a c e  i n s u l a t i o n  and 
i n s u l a t i o n  added. 



Sec. 2-5314. - - I n s t a l l a t i o n  of 

[ recsd i  f i e s ,  w i t h  amendments, cu r ren t  $5 2-5306(a) - (c)  , 2-5306(d) (1) , 
2-5307(b), 2-5337, 2-5352(1) , 2-5365) 

( a )  C e r t i f i e d  Appl i ances. 

I f  any appl iance o f  t h e  types l i s t e d  i n  Table 2-536 i s  i n s t a l l e d ,  i t  s h a l l  
have been c e r t i f i e d  t o  t h e  C a l i f o r n i a  Energy Commission by i t s  manufacturer 
t o  comply w i t h  t h e  e f f i c i e n c y  standards f o r  such appliances. See Appendix 
2-53A f o r  a v a i l a b i l i t y  o f  d i  r e c t o r i e s  of c e r t i f i e d  appl iances. 

EXCEPTION: E f f e c t i v e  December 22, 1984, a  f a n  t y p e  c e n t r a l  f u r n a c e  
(175,000 t o  400,000 Btu/Rr i n p u t  r a t e )  c e r t i f i e d  s o l e l y  on t he  
bas is  o f  minimum seasonal e f f i c i e n c y  o r  minimum steady s t a t e  
e f f i c i e n c y  s h a l l  be pe rm i t t ed  t o  be i n s t a l  l ed ,  prov ided t h a t  
bo th  o f  t h e  f o l l o w i n g  cond i t i ons  a re  met: 

A. The furnace was manufactured be fo re  December 22, 1984. 

8. The furnace was s o l d  t o  t h e  b u i l d e r  o r  c o n t r a c t o r  no l a t e r  than 
December 22, 1985. 

Table  2-536. APPLIANCES SUBJECT TO CERTIFICATION 

1. Re f r i ge ra to r s ,  r e f r i g e r a t o r - f r e e z e r s ,  and f reezers  which can be operated by 
a1 t e r n a t i n g  c u r r e n t  e l e c t r i c i t y  

EXCEPTIONS: The f o l l  ow ing  r e f r i g e r a t o r s ,  r e f  r i g e r a t o r - f r e e z e r s  , and 
f r eeze rs  s h a l l  no t  be sub jec t  t o  t h e  requirements o f  t h i s  
subsec t i  on: 

I. Those w i t h  t o t a l  r e f r i g e r a t e d  volume exceed ing  39 c u b i c  f e e t .  

11. Those designed t o  be used w i t hou t  doors. 

111. Those which do no t  i n c l u d e  a  compressor and condensor u n i t  as an 
i n t e g r a l  p a r t  o f  t h e  cab ine t  assembly. 

2. Room a i r  cond i t i one rs  

3. Cen t ra l  a i r  cond i t i one rs  ( regard less  o f  capac i t y )  and o ther  c e n t r a l  a i r  
c o n d i t i o n i n g  hea t  pumps w i t h  a  coo l i ng  capac i ty  l ess  than 135,000 B tu  per 
hour  

4. Gas space hea te rs  o f  t h e  f o l l o w i n g  types: 

a. Fan t ype  c e n t r a l  furnaces w i t h  i n p u t  r a t e  l e s s  than  400,000 B tu  per  
hour. 

b. B o i l e r s .  



Tab1 e 2-536. APPLIANCES SUBJECT TO CERTIFICATION--Conti . - - nued . - - . 

c. Wall furnaces. 

d. F l o o r  furnaces. 

e. Room heaters .  

f. U n i t  heaters.  

g. Duct furnaces. 

EXCEPTIONS: 

I. The f o l l o w i n g  gas space heaters  s h a l l  no t  be sub jec t  t o  t h e  requ i re -  
ments o f  t h i s  subsect ion:  

A .  G r a v i t y  t y p e  c e n t r a l  furnaces. 

R. Fan t ype  c e n t r a l  furnaces w i t h  i n p u t  r a t e  o f  a t  l e a s t  400,000 
B tu  per  hour. 

C. I n f r a r e d  heaters.  

11. See Subsect ion ( b )  f o r  requirements app l i cab le  t o  g r a v i t y  t ype  
c e n t r a l  furnaces and t o  f a n  t ype  c e n t r a l  furnaces w i t h  i n p u t  r a tes  
o f  a t  l e a s t  400,000 Rtu per  hour. 

5. Water Heaters 

EXCEPTION: Nonstorage t ype  e l e c t r i c  water  heaters  s h a l l  no t  be sub jec t  t o  
t h e  requ i  rements o f  t h i s  subsect ion.  

6. P lumb ing  f i t t i n g s ,  i n c l u d i n g  showerheads, 1  a v a t o r y  f a u c e t s ,  and s i n k  
faucets . 

7. F luorescent  lamp b a l l a s t s  (and lumina i res  w i t h  f l uo rescen t  1  amp b a l l a s t s )  
which a re  in tended t o  operate  a t  nominal i n p u t  vo l tages  of 120 o r  277 
v o l t s ,  have  an i n p u t  f r e q u e n c y  o f  60 H z ,  have  maximum lamp o p e r a t i n g  
cu r ren t s  g rea te r  than  350 mi l l i amperes  bu t  l ess  than 500 mi l l i amperes ,  and 
can be used t o  operate  f l uo rescen t  lamp types F40T12 o r  F96T12. 

EXCEPTIONS: The f o l  1 owing f luo rescen t  l amp b a l l  as ts  (and lumi na i  res  w i t h  
such f l uo rescen t  lamp b a l l a s t s )  s h a l l  no t  be sub jec t  t o  t h e  
requ i  rements o f  t h i  s  subsect ion:  

I. Those designed t o  be used i n  ambient temperatures o f  0°F o r  less .  

11. Those w i t h  power f a c t o r s  l ess  than 0.60. 

I I I. Those .designed f o r  dimming. 



( b )  Minimum E f f i c i e n c y  o f  Equipment. 

1. Cool ing Equipment. If any equipment o f  t h e  types spec i f i ed  i n  Table 
2-536 i s  i n s t a l l e d ,  i t  s h a l l  meet o r  exceed t h e  corresponding minimum 
e f f i c i e n c y  i n  Table 2-53H. Such minimum e f f i c i e n c y  s h a l l  be c e r t i f i e d  
by t h e  manufacturer o f  t h e  equipment and s h a l l  have been determined by 
t e s t i n g  u s i n g  t h e  procedure s p e c i f i e d  . i n  Table 2-531 f o r  t h a t  t ype  o f  
equi pment . 
F o r  equipment c l a s s i f i e d  as % o r  C i n  Table 2-53H, t h e  COP s p e c i f i e d  
i s  f o r  t h e  w a t e r - c h i l l i n g  package o r  hydron ic  heat pump as fu rn ished  
by t h e  manufacturer.  Fo r  w a t e r - c h i l l i n g  packages t h e  COP does not  
i n c l u d e  energy t o  d r i v e  ch i l l ed -wa te r  and condenser-water pumps o r  
coo l i ng  tower  fans. F o r  hydron ic  heat pumps t h e  COP does no t  i nc l ude  
t h e  energy t o  d r i v e  c i r c u l a t i n g  water pumps o r  coo l i ng  tower fans, bu t  
does i n c l u d e  t h e  cond i t i oned  supp l y -a i r  fan-motor energy when inc luded 
as a  p a r t  o f  t h e  model number o f  t h e  hydron ic  heat pump. 

Fo r  equipment c l a s s i f i e d  as D i n  Table 2-53H, COP s h a l l  be ca l cu l a ted  
as t h e  ne t  c o o l i n g  ou tpu t  d i v i d e d  by t h e  t o t a l  heat  i n p u t ,  bu t  exclud- 
i ng e l e c t r i c a l  aux i  11 a ry  inpu ts .  



T a b l e  2-53H. MINIMUM EFFICIENCY OF COOLING EQUIPMENT, - 
65,000 Btu/HOUR AND OVER 

C l a s s i f i c a t i o n  i n  
Table 2-53 

Condens ing  
Means EER COP 

E l e c t r i c a l  l y  Dr i ven  
A i  r Cond i t ioners  

A i  r 8.2 
Evaporat ive 

o r  Water 9.2 

E l e c t r i c a l  l y  Dr i ven  Water 
C h i l l i n g  Packages 

Cen t r i  fuga l  o r  Rotary 
Type, w i  t h  Condenser 

Rec ip roca t ing  Type, 
w i t h  Condenser 

Rec ip roca t ing  Type, 
w i t hou t  Condenser 

A i  r 
Water 

A i  r 
Water 

A i  r 
Water 

Hydroni c  Heat Pumps, 
Rec ip roca t ing  Type Water - 2.75 

E l e c t r i c a l  l y  Dr i ven  
Condensing U n i t s  Ai r 

Evaporat ive 
o r  Water 

-- 

Heat Operated 

D i  r e c t  F i  red (gas, o i  1  ) - 0.48 
I n d i r e c t  F i r e d  (steam, 

ho t  water )  - 0.68 



Table 2-531. TEST PROCEDURES FOR COOLING EQUIPMENT, 
65,000 BtuIHOUR AND OVER 

Cl ass i  f i c a t i o n  TY pe Test Procedure 

A U n i t a r y  A i  r -Cond i t i on ing  Equipment A R I  210-81 
Commercial and I n d u s t r i a l  Un i t a r y  

A i  r Condi t i  on i  ng Equipment A R I  360-81 
A i  r-Source U n i t a r y  Heat Pump 

Equi pment A R I  240-81 
Water-Source Heat Pumps A R I  320-81 
Commerci a1 and Indus t  r i  a1 

Heat Pump Equi pment A R I  340-82 
-- 

IB C e n t r i f u g a l  o r  Rotary Water-Chi 11 i ng 
Packages A R I  550-83 . 

Rec ip roca t ing  Water-Chi 1 1  i ng 
Packages ANSI/ARI 590-81 

Water-Source Heat Pumps A R I  320-81 

C P o s i t i v e  Displacement Re f r i ge ran t  
Condensing U n i t s  A R I  520-78 

- - -- -- 

Absorpt ion Wate r -Ch i l l i ng  Packages A R I  560-82 
Gas F i r e d  Absorpt ion Summer 

A i  r-Condi t i on i  ng Appl i ances A N S I  221.40.1-1981 

2. Gas- f i red  hea t i ng  equipment. If a fan t ype  c e n t r a l  furnace w i t h  i n p u t  
r a t e  o f  a t  l e a s t  400,000 B t u  p e r  hou r  o r  a  g r a v i t y  t y p e  c e n t r a l  
furnace i s  i n s t a l l e d ,  i t  s h a l l  have a minimum thermal e f f i c i e n c y  o f  75 
percen t ,  as c e r t i f i e d  by t h e  manufacturer o f  t h e  equipment, based on 
t h e  t e s t  procedure ANSI 221.47-1978. 

3. O i l - f i  r e d  h e a t i n g  equ ipment .  If o i  1 - f i  r e d  h e a t i n g  equipment  i s  
i n s t a l l e d ,  i t  s h a l l  have a minimum combustion e f f i c i e n c y  o f  75  percent 
a t  maximum ra ted  ou tpu t ,  as c e r t i f i e d  by t h e  manufacturer o f  t he  
equipment. Combusti on e f f i c i e n c y  i s  de f ined  as 100 percent  m i  nus 
s tack losses  i n  percent  o f  heat inpu t .  Stack losses are:  

A .  Loss due t o  sens ib l e  heat i n  d r y  f l u e  gas. 

8. Loss due t o  incomplete  combustion. 

C.  Loss  due t o  s e n s i b l e  and l a t e n t  h e a t  i n  m o i s t u r e  formed by 
combustion o f  hydrogen i n  t h e  f u e l .  



( c )  I g n i t i o n  of Gas Appliances. 

If any gas appl iance o f  t h e  f o l l o w i n g  types i s  i n s t a l l e d ,  i t  s h a l l  not  be 
equipped w i t h  a cont inuous ly  burn ing p i l o t :  

1. Fan t ype  c e n t r a l  furnaces. 

2. Fan t ype  w a l l  furnaces. 

3. Res iden t i a l  t y p e  c l o thes  dryers .  

4. Res iden t i a l  t y p e  cooking appliances. 

5. Pool heaters.  

EXCEPTIONS: The f o l l o w i n g  gas a p p l i a n c e s  s h a l l  be p e r m i t t e d  w i t h  a  
con t inuous ly  burn ing  p i l o t :  

1. Those designed t o  burn on l y  l i q u e f i e d  petroleum gases. 

2. Any r e s i d e n t i a l  t ype  cooking appl iance which meets a l l  o f  t h e  f o l l o w i n g  
condi t i  ons : 

A .  It does no t  have an e l e c t r i c a l  supply v o l t a g e  connect ion.  

8. It has no more than  one cont inuous ly  burn ing  p i l o t  l i g h t .  

C. The p i l o t  l i g h t  consumes l e s s  than 150 B tu  per  hour. 

3 .  Any pool  hea te r  t h a t  was s o l d  t o  t h e  b u i l d e r  be fo re  February 24, 1984. 

( d )  Heat Pumps--Space Heat ing Mode. 

Heat pumps s h a l l  be i n s t a l  l e d  w i t h  c o n t r o l s  t o  prevent  e l e c t r i c  res is tance  
supplementary hea te r  ope ra t i on  when t h e  hea t ing  load can be met by t h e  heat 
pumps a1 one. E l e c t r i c  r es i s t ance  supplementary heater  ope ra t i on  i s  permi t -  
t e d  du r i ng  t r a n s i e n t  per iods ,  such as s ta r t -ups  and f o l l  owing room thermo- 
s t a t  s e t p o i n t  advance, when c o n t r o l s  a re  prov ided which use preferen-  
t i a l  r a t e  c o n t r o l ,  i n t e l l i g e n t  recovery,  s tag ing,  ramping, o r  s imi l a r  
c o n t r o l  mechanisms des igned  t o  p r e c l u d e  t h e  unnecessary  o p e r a t i  on o f  
suppl ementary hea t i ng  d u r i  ng t h e  recovery per iod.  Suppl ementary heater  
opera t ion  i s  a l s o  pe rm i t t ed  d u r i n g  de f ros t .  

The cut-on temperature f o r  t h e  compression hea t ing  s h a l l  be h igher  than 
t h e  cut-on temperature f o r  t h e  supplementary heat ,  and t h e  c u t - o f f  tempera- 
t u r e  f o r  t h e  compression hea t i ng  s h a l l  be h igher  than t h e  cu t -o f f  tempera- 
t u r e  f o r  t h e  supplementary heat. 

Heat pumps w i t h  supplementary heat der i ved  from sources o the r  than  e l e c t r i c  
r e s i s t a n c e  need n o t  comply w i t h  t h e  r e q u i r e m e n t s  o f  t h i s  s u b s e c t i o n .  



( e )  Lava to r ies  i n  Restrooms of Pub l i c  F a c i l i t i e s - .  

1 . Sha l l  be equi pped w i  t h :  

A .  O u t l e t  devices t h a t  l i m i t  t h e  f l ow  of ho t  water t o  a  maximum o f  
0.5 ga l l ons  per  minute,  o r  w i t h ;  

B. S e l f - c l o s i n g  f a u c e t s  t h a t  l i m i t  d e l i v e r y  t o  a  maximum o f  0.25 
ga l l ons  o f  ho t  water  f o r  r e c i  r c u l a t i n g  systems and t o  a  maximum o f  
0.50 ga l l ons  f o r  n o n r e c i r c u l a t i n g  systems, and; 

2. Sha l l  be equipped w i t h  devices t h a t  l i m i t  t h e  o u t l e t  tempoerature t o  a  
maximum o f  11Q OF. 

Sec. 2-5315. HVAC Contro ls ,  

( a )  Each HVAC system s h a l l  be equipped w i t h  a t  l e a s t  one automatic device t o  
setback o r  s h u t - o f f  t h e  system du r i ng  per iods  of non-use o r  a l t e r n a t e  use 
o f  t h e  b u i l d i n g  spaces o r  zones served by t h e  system. 

( b )  Each zone o r  r e s i d e n t i a l  d w e l l i n g  u n i t  s h a l l  be prov ided w i t h  a t  l e a s t  
one a u t o m a t i c  t e m p e r a t u r e  c o n t r o l  d e v i c e  f o r  t h e  re 'gu l  a t i o n  o f  space 
temperature. Each f l o o r  o f  a  non res i den t i a l  b u i l d i n g  w i t h  cond i t i oned  
space s h a l l  con ta i n  a t  l e a s t  one zone. Zone temperature c o n t r o l s  s h a l l :  

1. Be ab le  t o  ma in ta i n  space temperature set  p o i n t s  from 55OF t o  85OF. 
Two o r  more rep1  a c e a b l e  f i x e d  s e t  p o i n t  d e v i c e s ,  one f o r  c o o l i n g  
and one f o r  hea t ing ,  may be used i n  l i e u  o f  cont inuous ly  ad jus tab le  
s e t  p o i n t  devices.  

2. Be ab le  t o  operate zone hea t ing  and coo l i ng  i n  sequence i f  bo th  are 
provided. 

3. P rov ide  a  temperature range ad jus tab le  up t o  10°F between f u l l  hea t ing  
and f u l l  c o o l i n g  capac i t y  t o  t h e  zone, i f  t h e  zone has both hea t ing  
and c o o l i n g  c a p a b i l i t y .  I f  t h e  HVAC system uses reheat o r  recool  
f o r  c o n d i t i o n i n g  t h i s  zone, t h i s  c o n t r o l  s h a l l  reduce coo l i ng  capac i ty  
t o  t h e  zone be fo re  rehea t ing  and reduce hea t i ng  capac i t y  t o  t h e  zone 
be fo re  recool  i ng. 

EXCEPTIONS: 

I. H o t e l s  a r e  n o t  r e q u i r e d  t o  comply w i t h  s u b s e c t i o n  2 -5315 (a ) .  

11. Small a n c i l l a r y  HVAC systems whose i n p u t  power i s  l ess  than 500 
wa t t s  may have r e a d i l y  accces ib le  manual o n l o f f  sw i tch ing  i n  l i e u  
o f  t h e  r equ i  rements o f  subsect ion 2-5315(a). 

55314 (e)i--:15 (b )  



Sec. 2-5316. - V e n t i l a t i o n  Sflstems . . - - - 

Crecodi f ies ,  w i t h  amendments, cu r ren t  55 2-5327, 2-5332, 2-5335. 
2-5336, 2-5352(d) (4) ,  2-5352( f ) ,  2-5362(d) (2) ,  and 2-5363(d)] 

( a )  A i r  hand l ing  duct  systems s h a l l  be const ructed.  i n s t a l l e d ,  sealed. and 
i n s u l a t e d  as p rov ided  i n  Chapter 10 o f  t h e  S ta te  Mechanical Code ( T i t l e  24, 
Pa r t  4) .  

( b )  On mechanical v e n t i l a t i o n  supply and exhaust systems capable o f  moving 
more than  5,000 cfm o f  a i r ,  automat ic dampers i n t e r l o c k e d  and c losed on 
fan  shutdown s h a l l  be provided. On g r a v i t y  v e n t i  l l a t i ng  systems, e i t h e r  
automat ic o r  readi  l y  access ib le  manually operated dampers i n  a1 1 openings 
t o  t h e  ou ts ide ,  o the r  than  combustion a i r  openings, s h a l l  be provided. 

EXCEPTION: I n  b u i l d i n g s  o f  occupancy R ,  a l l  f an  systems, regard less o f  
vo l ume t r i c  capac i t y  , exhaust ing a i  r from t h e  b u i l d i n g  t o  t he  
ou t s i de  s h a l l  be prov ided w i t h  backdra f t  o r  automat ic dampers 
t o  prevent  a i  r 1 eakage. 

( c )  The v e n t i l a t i o n  system se rv i ng  an area s h a l l :  

1. Be capable o f  meeting t h e  acceptable v e n t i l a t i o n  a i r  q u a l i t y  c r i t e r i a  
es tab l i shed  i n  Sect ions 3.1 t o  3.4 o f  ASHRAE Standard 62-73. 

2. Excep t  i n  o f f i c e s ,  f o r  any a rea  i n  w h i c h  smoking i s  p r o h i b i t e d .  
be capable o f  supp ly ing  a t  l e a s t  t h e  "minimum" q u a n t i t y  o f  outdoor a i r  
l i s t e d  f o r  t h e  area i n  Sec t ion  6 of ASHRAE Standard 62-73, o r  5 cfm 
pe r  person, whichever i s  h igher .  

3. Except i n  o f f i c e s ,  f o r  any area i n  which smoking i s  permi t ted ,  be 
capable o f  supp ly ing  a t  l e a s t  t h e  "recommended" q u a n t i t y  of outdoor 
a i r  l i s t e d  f o r  t h e  area i n  Sec t ion  6 o f  ASHRAE Standard 62-73, o r  5 
cfm pe r  person, whichever i s  h igher .  

4. HVAC systems which a re  designed t o  u t i l i z e  ou t s i de  a i r  f o r  coo l i ng  
may reduce ou t s i de  a i r  requirements t o  33 percent  o f  those requ i red  
i n  Sec t ion  6 of ASHRAE 62-73, so long as a minimum 5 cfm per  person 
o f  ou t s i de  a i r  i s  d e l i v e r e d  t o  each space o r  zone a t  a l l  t imes such 
spaces o r  zones a re  occupied. 

5. I n  o f f i c e  - b u i  l d i ngs  , comply w i t h  t h e  requi  rements o f  Sect ion 2-5343. 

EXCEPTION: B u i l d i n g s  of occupancy R need no t  comply w i t h  t h e  requirements 
o f  Sec t ion  2-5316(c). 



Cec. - 2-5317. ! n f i l t r a t i o n / E x f i l t r a t i o n  - -- . Con t_ l s .  

C r e c o d i f i e s ,  w i t h  amendments, c u r r e n t  55 2-5324, 2 - 5 3 5 2 ( d ) ( l ) - ( 3 ) ,  
2 -5362(d ) (1 ) ]  

( a )  Doors and windows between c o n d i t i o n e d  and uncond i t i oned  spaces, such as 
garages and c l o s e t s  f o r  c e n t r a l  f o r c e d  a i r  gas fu rnaces us ing  o u t s i d e  a i r  
f o r  c o m b u s t i o n ,  s h a l l  be  d e s i g n e d  t o  l i m i t  a i r  l e a k a g e  i n t o  o r  f r o m  
t h e  b u i l d i n g  envelope. 

( b )  Manufac tured doors and windows s h a l l  have a i  r i n f i  1 t r a t i o n  r a t e s  c e r t i f i e d  
by t h e  manu fac tu re r  as n o t  exceeding those  shown i n  Tab le  2-535. Labe ls  
i n d i c a t i n g  t e s t i n g  and compl i a n c e  w i t h  i n d u s t r y  standards,  approved by 
t h e  E x e c u t i v e  D i r e c t o r ,  a r e  adequate demonst ra t ion  and c e r t i f i c a t i o n  o f  
compl i a n c e  w i t h  t h i s  subsect ion ,  2-5317(b). 

( c )  S i  t e - c o n s t r u c t e d  d o o r s  and windows, e x t e r i o r  j o i n t s ,  and o p e n i n g s  i n  
t h e  b u i l d i n g  envelope t h a t  a r e  obse rvab le  sources o f  a i r  leakage s h a l l  be 
'caulked,  gasketed, w e a t h e r - s t r i p p e d  o r  o t h e r w i s e  sealed. 

EXCEPTIONS: 

I. F i  r e  r a t e d  doors and windows, unframed g l a s s  doors, and e x t e r i o r  
e l e v a t o r  s h a f t s  d o  n o t  have  t o  meet  t h e  r e q u i r e m e n t s  o f  t h i s  
S e c t i  on. 

11. E l e v a t o r  s h a f t  v e n t i l a t i o n  dampers a r e  n o t  r e q u i r e d  i f  t h e  w a l l s  
between t h e  e l e v a t o r  and c o n d i t i o n e d  space meet t h e  requirements 
f o r  e x t e r i o r  w a l l s .  

WINDOWS RESIDENTIAL DOORS NONRESIDENTIAL DOORS 

( c f m / f t  o f  
ope rab le  2 ( c f m / f t  o f  

sash c r a c k )  door  area 

2 ( c f m l f t  o f  
door  area)  

swing ing,  s l i d i n g  s l  i d i n g ,  sw ing ing  swing ing 
( s i n g l e  doo r )  (doub le  door )  

Notes: 

2 1. When t e s t e d  a t  a p ressu re  d i f f e r e n t i a l  of 1.567 I b . / f t  , which i s  
e q u i v a l e n t  t o  t h e  p r e s s u r e  o f  a 25 mph wind. 

2. Compliance w i t h  t h e  c r i t e r i a  f o r  a i r  leakage s h a l l  be determined by 
S p e c i f i c a t i o n  E283-73 o f  ASTM ( S t a n d a r d  Me thod  o f  T e s t  f o r  A i  r 
Leakage Through E x t e r i o r  Windows, C u r t a i n  Wal l  s, and Doors) .  

§5317(a)-5317 ---.-4g.-..--- ( c )  



Set. 2-5318. I n s t a l  l a t i  on o f  - - - - S e r v i c e  - - . - - - - -. Water-Heating- - - - - . Systems_q?d- Pool Heaters 

[ recodi  f i e s ,  w i t h  amendments, cu r ren t  $ 5  2-5307(a) [pa r t ] ,  2 - 5 3 0 7 ( c ) ,  
2-5338, 2-5339, 2-5340, 2-5352(i ) ( ) , 2-5352(k), 2-5364(c)]  

(a )  Heat Losses. 

1. I f  an o i l - f i r e d  automat ic s torage heater  i s  i n s t a l  l ed ,  t h e  manufacturer 
s h a l l  have c e r t i f i e d  t h e  water  heater  t o  have a  recovery e f f i c i e n c y  
(E  ) o f  a t  l e a s t  75 percent  and a  standby l o s s  percentage ( S )  l e ss  
t hsn  o r  equal t o :  

6 7 2.3 + - 
CAP 

where CAP = s to rage  capac i t y  i n  ga l lons.  

The t e s t  method f o r  Er and S  s h a l l  be as descr ibed i n  Sect ion 2.8 o f  
ANSI Standard 221.-10.3-1981. For  o i l - f i r e d  u n i t s ,  CF = 1.0; Q = 
t o t a l  ga l lons  o f  o i l  consumed; and H = t o t a l  hea t i ng  va lue a f  o i l  i n  
B tu /ga l lon .  

2. Combination Serv ice  Water-HeatingISpace-Heating Boi  l e r s .  If a b o i l e r  
i s  i n s t a l l e d  t o  p rov i de  bo th  w i n t e r  space-heating and s e r v i c e  water-  
h e a t i n g ,  m a n u f a c t u r e r  s h a l l  have c e r t i f i e d  t h e  b o i l e r  t o  have a  
standby l o s s  ( i n  B t u / h r )  l e s s  than 

13.3 pmd + 400 
N 

Where pmd i s  t h e  probable  maximum demand i n  ga l l ons  pe r  hour determined 
as per  Chapter 37 o f  t h e  1980 ASHRAE Handbook and Product D i r e c t o r y ,  
Systems Volume, and N i s  t h e  f r a c t i o n  o f  t he  year  when outdoor d a i l y  
mean temperature i s  more than  65°F. 

The standby l o s s  i s  t o  be determined f o r  a  t e s t  pe r i od  o f  24-hour 
d u r a t i o n  whi 1 e  mai n t a i  n i  ng a  bo i  1 e r  water temperature o f  90°F above 
ambient . 

3 .  U n f i r e d  Hot Water Storage Tanks. I f  an u n f i r e d  ho t  water s torage tank 
i s  i n s t a l l e d ,  t h e  tank s h a l l  be i n s u l a t e d  t o  a  thermal res is tance  of  
a t  l e a s t  R-12. 

EXCEPTIONS: 

I. An u n f i r e d  h o t  w a t e r  s t o r a g e  t a n k  may b e  i n s u l a t e d  t o  a  
thermal r es i s t ance  of  l e ss  than R-12, i f  t h e  tank i s  i n s 9 a t e d  
t o  l i m i t  h e a t  l o s s  t o  a  maximum 7.5 B t u  t [ h r  x  f t  1 o f  
ex te rna l  tank surface area. The design ambient temperature 
s h a l l  be 65OF. 

11. I f  an u n f i r e d  s to rage  tank i s  i n s t a l l e d  as t h e  c o l l e c t o r  i n  an 
i n t e g r a l  co l  l e c t o r / s t o r a g e  s o l a r  system, heat  1 oss from t h e  
tank s h a l l  be l i m i t e d  t o  one B tu  t [OF x  hour x  ga l l on ]  o f  
water  s tored.  



( b )  Con t ro ls .  

1. Temperature. Serv ice water -heat ing systems s h a l l  be equipped w i t h  
automati c  temperature con t ro l s  capable of adjustment from t h e  1 owest 
t o  t h e  h ighes t  acceptable temperature s e t t i n g s  f o r  t h e  intended use as 
l i s t e d  i n  Table 2, Chapter 37 o f  t h e  1980 ASHRAE Handbook and Product 
D i  r ec to r y ,  Systems Volume. 

2. Pumps. I f  a  c i r c u l a t i n g  ho t  water system i s  i n s t a l l e d ,  i t  s h a l l  have 
a  c o n t r o l  capable o f  au toma t i ca l l y  t u r n i n g  o f f  t h e  c i r c u l a t i n g  pump(s) 
when h o t  water  i s  no t  requi red.  

( c )  So la r  Water Heaters i n  S t a t e  Bu i ld ings .  Any new b u i l d i n g  t o  be const ructed 
by t h e  s t a t e  s h a l l  be designed and const ructed t o  de r i ve  i t s  se rv ice  water 
hea t ing  f rom a  s o l a r  system. 

EXCEPTIONS: The f o l  1 owing s t a t e  b u i l d i n g s  a re  exempt: 

I. B u i l d i n g s  w i t h  a  maximum o f  10,000 squa re  f e e t  o f  f l o o r  area.  

I I. Bui 1 dings whose hea t i ng  , cool  i ng , se rv i ce  water  hea t ing  , o r  1 i ght-  
i n g  system i s  expected t o  operate a  maximum o f  1,000 hours per 
year.  

111. B u i l d i n g s  f o r  which t h e  S ta te  A r c h i t e c t  determines t h a t  s o l a r  water 
hea t i ng  i s  economical l y  o r  phys ica l  l y  i n f e a s i b l e .  

(d )  Pool Heat ing.  

1. Any new o r  replacement f o s s i l - f u e l e d  pool  heater  system i n  a  b u i l d i n g  
o f  occupancy R s h a l l  be equipped w i t h  a l l  o f  t h e  f o l l ow ing :  

A. An ON-OFF sw i t ch  mounted on t h e  ou t s i de  o f  t h e  heater  f o r  easy 
access t o  a l l ow  s h u t t i n g  o f f  t h e  opera t ion  o f  t h e  heater  w i thou t  
a d j u s t i n g  t h e  thermostat  s e t t i n g  and t o  a1 low r e s t a r t i n g  w i t hou t  
re1 i g h t i  ng t h e  p i  1 o t  1 i ght. 

B. A permanent e a s i l y  readable weatherproof p l a t e  o r  card,  g i v i n g  
i n s t r u c t i o n  f o r  t h e  energy e f f i c i e n t  opera t ion  o f  t h e  pool and 
f o r  t h e  proper  care o f  pool water when a  pool cover i s  used. 

C. A l e n g t h  o f  plumbing (36" minimum) between t h e  f i l t e r  and t h e  
f o s s i l  f u e l  hea te r  t o  a1 low f o r  t h e  f u t u r e  a d d i t i o n  o f  s o l a r  
hea t i ng  equipment. 

2. Any new o r  replacement f o s s i l - f u e l e d  pool  heater  s h a l l  have a  thermal 
e f f i c i e n c y ,  as c e r t i f i e d  by t h e  manufacturer,  o f  a t  l e a s t  7 5  percent 
when t e s t e d  i n  accordance w i t h  ANSI 221.56-1979. 

3 .  Outdoor poo ls  equipped w i t h  a  f o s s i l  f u e l  o r  e l e c t r i c  heater  s h a l l  
a l s o  be equipped w i t h  a  pool  cover. 



4. Time c locks  s h a l l  be i n s t a l l e d  on any new o r  replacement pool c i r c u -  
l a t i o n  pump n o t  so equipped by t h e  manufacturer ,  so t h a t  t h e  pump can 
be s e t  t o  run i n  t h e  off-peak e l e c t r i c  demand p e r i o d  (un less  r e q u i r e d  
t o  operate  an a c t i v e  s o l a r  poo l  h e a t i n g  system) and f o r  t h e  minimum 
t i m e  necessary t o  m a i n t a i n  t h e  wa te r  i n  a  c l e a r  and s a n i t a r y  c o n d i t i o n  
i n  keep ing w i t h  appl i c a b l e  pub1 i c  h e a l t h  standards.  Where pub1 i c  
h e a l t h  standards r e q u i r e  24-hour o p e r a t i o n ,  t i m e  c locks  s h a l l  no t  be 
requ i  red. 

5. A l l  new poo ls  s h a l l  be equipped w i t h  d i r e c t i o n a l  i n l e t s  which p r o v i d e  
f o r  adequate m i x i n g  o f  t h e  poo l  water.  

Sec. 2-5319. C o n t r o l  Devices f o r  I n d o o r  L i g h t i n g  

[ recod i  f i e s ,  w i t h  amendments, c u r r e n t  f-j 2-5343(b)]  
' 

C o n t r o l s  f o r  l i g h t i n g  loads w i t h i n  t h e  b u i l d i n g  envelope s h a l l  meet each o f  t h e  
f o l l o w i n g  requ i  rements. 

( a )  Each area enclosed by c e i  1 i n g - h e i g h t  p a r t i  t i  ons s h a l l  have independent 
c o n t r o l  o f  t h e  l i g h t i n g  w i t h i n  t h a t  area. 

( b )  Each area enclosed by c e i l i n g - h e i g h t  p a r t i t i o n s  s h a l l  .have a t  l e a s t  one 
r e a d i l y  a c c e s s i b l e  manual ly  operated s w i t c h i n g  dev ice  t o  c o n t r o l  1 i g h t i n g  
w i t h i n  t h e  area. F o r  1  i g h t i n g  c o n t r o l s ,  " r e a d i l y  access ib le "  means 1 ocated 
so t h a t  a  person u s i n g  t h e  d e v i c e  can see t h e  c o n t r o l l e d  l i g h t s  o r  t h e  area 
be ing  l i t. S w i t c h i n g  dev ices i n  a d d i t i o n  t o ,  b u t  n o t  i n s t e a d  o f ,  t h e  
requ i  red r e a d i l y  a c c e s s i b l e  manual l y  operated s w i t c h i n g  dev ices s h a l l  a1 so 
be p e r m i t t e d .  

( c )  The general  l i g h t i n g  of any enclosed area 100 square f e e t  o r  l a r g e r  i n  
wh ich t h e  connected l i g h t i n g  l o a d  exceeds 1.0 w a t t  p e r  square f o o t  f o r  t h e  
area as a  whole, s h a l l  be c o n t r o l l e d  so t h a t  t h e  l o a d  f o r  t h e  l i g h t s  may be 
reduced by. a t  1  eas t  one-ha1 f whi 1 e mai n t a i  n i  ng a reasonably u n i  fo rm l eve1 
of i l l u m i n a n c e  th roughou t  t h e  area. A reasonably u n i f o r m  l e v e l  of i l l u m i -  
nance may be ma in ta ined  by c o n t r o l l i n g  a l l  lamps o r  l u m i n a i r e s  w i t h  dim- 
mers; by dual  s w i t c h i n g  of a1 t e r n a t e  rows o f  1  umi n a i  res  , a1 t e r n a t e  1  umi - 
n a i r e s ,  o r  a l t e r n a t e  lamps; by s w i t c h i n g  t h e  m idd le  lamps o f  t h r e e  1 amp 
l u m i n a i r e s  independent ly  of  t h e  o u t e r  1 amps; o r  by s w i t c h i n g  each lumina i  r e  
o r  each lamp. 

( d )  I n  a l l  areas where e f f e c t i v e  use may be made o f  n a t u r a l  l i g h t ,  l i g h t i n g  
c i r c u i t i n g  s h a l l  be arranged so t h a t  u n i t s ,  i n  a1 1 p o r t i o n s  o f  t h e  area 
where n a t u r a l  l i g h t  i s  a v a i l a b l e  a t  t h e  same t ime ,  a r e  swi tched indepen- 
d e n t l y  o f  t h e  remainder o f  t h e  area. 

( e )  If d a y l i g h t i n g  o r  lumen maintenance c o n t r o l s  a r e  i n s t a l l e d  t o  comply w i t h  
S e c t i o n  2-5341(b) o r  2-5342(d), t h e y  s h a l l  have minimum s p e c i f i c a t i o n s  and 
be i n s t a l  l e d  i n  accordance w i t h  t h e  f o l l o w i n g :  



1. D a y l i g h t i n g  con t ro l s  s h a l l  be capable o f  reduc ing t he  general l i g h t i n g  
o f  t h e  c o n t r o l l e d  a rea  by a t  l e a s t  o n e - h a l f  w h i l e  m a i n t a i n i n g  a  
un i fo rm l e v e l  o f  i l l um inance  throughout t h e  area. 

2. I f  t h e  c o n t r o l  i s  a  dimmer, t h e  c o n t r o l  s h a l l  have t h e  c a p a b i l i t y ,  
as c e r t i f i e d  by t h e  manufacturer,  o f  p rov i d i ng  e l e c t r i c a l  outputs 
t o  t h e  lamp f o r  f l i c k e r - f r e e  opera t ion  throughout t h e  dimming range 
and w i t hou t  causing premature 1 amp f a i  l u r e .  

3.  The c o n t r o l s  s h a l l  i n co rpo ra te  t ime  delay c i r c u i t s  t o  prevent  undesi r- 
a b l e  c y c l i n g  of l i g h t  l e v e l  changes. 

4.  I f  t h e  c o n t r o l  uses  s t e p  s w i t c h i n g  w i t h  s e p a r a t e  "on"  and " o f f ' "  
s e t t i n g s  f o r  t h e  s teps,  adjustment s h a l l  a1 low s u f f i c i e n t  separat ion 
o f  "on" and " o f f "  p o i n t s  t o  prevent cyc l i ng .  

5. Each pho toce l l  sensor s h a l l  be a  l i g h t  d i f f u s i n g  t ype  and s h a l l  not  
have a mechanical s l i d e  cover o r  o the r  dev ice t h a t  would permi t  easy 
unauthor ized d i s a b l i n g  o f  t h e  con t ro l .  

6. The manufacturer s h a l l  p rov ide  step-by-step i n s t r u c t i o n s  f o r  i n -  
s t a l  l a t i o n  and s t a r t - u p  c a l i b r a t i o n  t o  design foo tcand le  l eve l s .  

7. Day1 i g h t i n g  c o n t r o l s  s h a l l  a l s o  i nco rpo ra te  e i t h e r :  

( A )  programmable t i m i n g  c o n t r o l s  c a p a b l e  o f  s e p a r a t e  schedu les  
f o r  weekdays and weekends as w e l l  as t empo ra ry  o v e r r i d e  and 
automat ic  r e tu rn .  The temporary o v e r r i d e  need no t  be w i red  i n  
s e r i e s  w i t h  o t h e r  swi tch ing;  OR 

( B )  occupancy sensing devices t o  au toma t i ca l l y  t u r n  o f f  a l l  d a y l i t  
c o n t r o l l e d  non-emergency l i g h t i n g  i n  t h e  absence o f  occupants. 
These dev ices s h a l l  meet s p e c i f i c a t i o n s  s ta ted  i n  Sect ion 2-5319, 
Except i  on I I. 

8. The i n s t a l l e r  o f  c o n t r o l s  s h a l l  do a l l  o f  t h e  f o l l ow ing :  

( A )  Locate t h e  pho toce l l  sensor i n  accordance w i t h  t h e  des igner ' s  o r  
manufac tu re r ' s  i ns t ruc t i ons .  

( B )  P rov ide  t o  t h e  b u i l d i n g  owner o r  occupant c e r t i f i c a t i o n  t h a t  t h e  
i n i t i a l  c a l i b r a t i o n  o f  t h e  c o n t r o l s  was done according t o  t h e  
des igner ' s  o r  manufac tu re r ' s  i n s t r u c t i o n s .  

( C )  I n s t a l l  t h e  day1 i g h t i n g  c o n t r o l s  so as t o  c o n t r o l  on ly  lumina i res  
w i t h i n  t h e  d a y l i t  area(s) .  



( f )  I f  occupant-sensi  ng dev ices  a r e  i n s t a l  led  t o  comply w i t h  Sec t i ons  2-5341 ( b )  
o r  2 -5342(d) ,  t h e y  s h a l l  have t h e  s p e c i f i c a t i o n s  o f  Sec t i ons  2-5319(e)2 and 
2-5319(e)3.  

( g )  I f  day1 i g h t i  ng c o n t r o l s  , 1 umen maintenance c o n t r o l s  , o r  occupant-sensi  ng 
dev ices  a r e  i n s t a l l e d  t o  comply w i t h  Sec t i ons  2-5341(b) o r  2-5342(d),  t hey  
s h a l l  v i s i b l y  o r  a u d i b l y  warn t h e  occupants or b u i l d i n g  opera to rs  when they  
have f a i l e d  o r  ma l func t i oned .  

( h )  F o r  r e t a i l  and who lesa le  s t o r e s ,  comply ing w ? t h  Sec t ions  2-5341 t h rough  
2-5343, va lance  l i g h t i n g  s h a l l  be s e p a r a t e l y  sw i t ched  and f e a t u r e  d i s p l a y s  
s h a l l  be s e p a r a t e l y  sw i t ched  ow 20 amp c i r c u i t s ,  I f  t h e  t o t a l  l i g h t i n g  
power  f o r  f e a t u r e  d i s p l a y s  i n  a s t o r e  exceeds  f o u r  20 amps c i r c u i t s ,  
s w i t c h i n g  s h a l l  be c o n t r o l  l e d  by an automat ic  programmable t i m e r  t h a t  
must be capab le  o f :  

1. Programming d i f f e r e n t  schedules f a r  weekdays and weekends; and 

2. Temporary o v e r r i d e  by occupants w i t h  automat ic  r e t u r n  t o  o r i g i n a l  
schedul es ( o v e r r j d e  c o n t r o l s  shal l be r e a d i  ly a c c e s s i b l e ) .  

i ) One-lamp o r  th ree- lamp f l u o r e s c e n t  1 i g h t i n g  l u m i n a i  res ,  o f  t h e  t y p e  l i s t e d  
as s u b j e c t  t o  c e r t i f i c a t i o n  i n  Tab le  2-536, recess mounted o r  su r face  
mounted w i t h i n  10 f e e t  o f  each o t h e r  o r  pendant mounted w i t h i n  one (1) f o o t  
o f  each o t h e r  s h a l l  be tandem w i r e d  t o  e l i m i n a t e  unnecessary use o f  s i n g l e  
1 amp b a l l  as ts .  Tandem wi  r i n g  c o n s i s t s  o f  p a l  r s  o f  1 umi n a i  r e s  o p e r a t i n g  
w i t h  one lamp i n  a  l um i  n a i  r e  powered f rom a s i n g l e  two-lamp b a l l a s t  con- 
t a i n e d  i n  a  second Suminaire,  

EXCEPTIONS ( t o  S e c t i o n  2-53193 : 

I. H o t e l s  and o t h e r  group W occupancies a r e  n o t  r e q u i r e d  t o  comply w i t h  
S e c t i o n  2-5319. 

11. Any area whose a c t u a l  i n s t a l l e d  connecbed l i g h t i n g  l o a d  i s  l e s s  than  
1.0 w a t t  p e r  square f o o t  th roughout  t h e  entP're area,  o r  i n  which a  
s i n g l e  l i g h t  source ( lamp) produces a l l  o f  t h e  i l l u m i n a t i o n  i n  t h e  
area,  need n o t  comply w i  t h  Subsect i  sn ( c )  , 

111. Any area i n  wh ich  t h e  l i g h t s  a r e  c o n t r o l  led by an occupant-sensing 
dev fce  t h a t  au tomat iea l '8y  t u r n s  the l i g h t s  o f f  soon a f t e r  the  area i s  
vacated,  neeel n o t  comply w i t h  Subsect ions ( b )  o r  ( c ) ,  p r o v i d e d  t h a t  
t h e  manu fac tu re r  of t h e  d e v i c e  has c e r t i f d e d  t o  t h e  E x e c u t i v e  D i r e c t o r  
of t h e  C a l i  f o r n i  a  Energy Cornmi s s i  on t h a t  t h e  d e v i c e  meets t h e  c r i t e r i a  
of e i t h e r  A .  O P  B e  below: 

A. The d e v i c e  does n o t  e m i t  any r a d i a t e d  e n e r g y  ( i n c l u d i n g  b u t  
n o t  l i m i t e d  t o  e l e c t r o m a g n e t i c ,  u l t r a v i o l e t  , m i c r o w a v e ,  o r  
i n f r a r e d  r a d i a t i o n )  as a s i g n a l  f a r  sens%ng occupants w i t h i n  
an area. 



B. I f  t h e  dev ice emits u l t r a s o n i c  r a d i a t i o n  as a  s igna l  f o r  sensing 
occupants w i t h i n  an area, t h e  device:  

(1) i s  one f o r  which an I n i t i a l  Report has been submit ted t o  the  
Bureau o f  R a d i o l o g i c a l  H e a l t h ,  F e d e r a l  Food and Drug 
Admi n i  s t r a t i  on under 21 code of Federal  Regul a t ions  , Sect ion 
1002.10, and a copy o f  t h e  r epo r t  has been submit ted t o  t he  
C a l i f o r n i a  Energy Commission; 

( 2 )  emi ts  no aud ib l e  sound; and 

( 3 )  does no t  emi t  u l t rasound  i n  excess o f  t h e  f o l l o w i n g  dec ibe l  
(dB)  v a l u e s ,  measured no more t h a n  f i v e  f e e t  f r om  t h e  
source, on ax i s :  

M i  d f  requency o f  Sound Maximum dB 1 eve1 w i t h i n  
P r e s s u r e  T h i  r d -Oc tave  T h i r d  Oc tave  Band ( i n  dB 
Band ( i n  k H z )  r e f e r e n c e  20 m i  c ropascah )  

l e s s  than  20 80 
20 o r  more t o  l e s s  than  25 105 
25 o r  more t o  l e s s  than  31.5 110 
31.5 o r  more '115 

NOTE: These Va lues  a r e  based on Amer ican Confe rence  o f  
Governmenta l  I n d u s t r i a l  H y g i e n , i s t s ,  "Thresh01 d 
L i m i t  Values f o r  Chemical Substances and Physical  
Agen ts  i n  t h e  Workroom Env i  ronment w i t h  I n t e n d e d  
changes f o r  1981 ," Page 90, Table 12, 1981). 

C. I f  t h e  dev ice  emi ts  microwave r a d i a t i o n  as a  s i gna l  f o r  sensing 
occupants w i t h i n  an area, t h e  device:  

( 1 )  Compl i e s  w i t h  a1 1 app l i cab le  Federal  Communicati ons Commi s- 
s i o n  r u l e s  and regu la t i ons  c o d i f i e d  i n  47 Code o f  Federal 
R e g u l a t i o n s ,  P a r t  15,  and a copy o f  t h e  approved FCC 
I D  number as i t  appears on a1 1 u n i t s  o f  t h e  dev ice has been 
submi t t e d  t o  t h e  C a l i f o r n i a  Energy Cornmi ss ion:  

( 2 )  does no t  emi t  r a d i a t i o n  i n  excess o f  one (1 )  m i l l i w a t t  per 
square cen t imete r  measured a t  no more than f i v e  ( 5 )  c e n t i -  
meters f rom t h e  emission sur face  o f  t h e  device;  and 

(3 )  has permanently a f f i x e d  t o  i t  i n s t a l  l a t i  on i n s t r u c t i o n s  
recommending t h a t  i t  should be i n s t a l l e d  a t  l e a s t  twelve 
(12 )  inches from any area normal ly  used by room occupants. 

NOTE: The Execu t i ve  D i r e c t o r  s h a l l  r e g u l a r l y  pub l i sh  a l i s t  o f  
devices c e r t i f i e d  as meet ing these c r i t e r i a .  



I V .  Any area c o n t r o l l e d  by a  programmable t i m i n g  system t h a t  au tomat i ca l l y  
t u r n s  o f f  nonemergency 1  i g h t s  need no t  comply w i t h  Subsection ( c )  , i f  
t h e  system: 

A. can program d i f f e r e n t  schedules f o r  weekdays and weekends; and 

B. can be t e m p o r a r i l y  o v e r r i d d e n  - b y  occupan t s ,  w i t h  a u t o m a t i c  
r e t u r n  t o  t h e  o r i g i n a l  schedule. 

V. E x i t  s igns  and i l l u m i n a t i o n  sub jec t  t o  Sect ion 2-3312 o f  t h e  S ta te  
B u i l d i n g  Code, and l i g h t i n g  whose sw i tch ing  i s  regula ted by A r t i c l e  
3-700 o f  t h e  S t a t e  E l e c t r i c a l  Code ( T i t l e  24, P a r t  2 ) ,  need n o t  
comply w i t h  Sec t ion  2-5319. 

VI. Up t o  one-hal f  wa t t  pe r  square f o o t  o f  l i g h t i n g  i n  any area t h a t  must 
be cont i nuously i 11 umi nated f o r  reasons o f  bu i  1  d i  ng s e c u r i t y  need no t  
comply w i t h  Subsect ion ( b )  i f :  

A. t h e  area i s  designated a  s e c u r i t y  area on t h e  p lans and spec i -  
f i c a t i o n s  s u b m i t t e d  t o  t h e  en fo rcement  agency u n d e r  S e c t i o n  
1403(a)2.A. ; and 

0 .  t h e  a r e a  i s  c o n t r o l l e d  by s w i t c h e s  a c c e s s i b l e  t o  a u t h o r i z e d  
personnel. 
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ENERGY CONSERVATION STANDARDS FOR NEW NONRESIDENTIAL 
BUILDINGS OF OCCUPANCIES A,  R ,  E ,  AND H 

Sec. 2-5321. Design Requirements 

Bu i l d i ngs  o f  occupancy group A,  B,  E, o r  H comply w i t h  Chapter 2-53 i f  they 
comply w i t h  t h e  requirements o f  Subsect ion ( a ) ,  ( b ) ,  o r  ( c ) ,  as appl icab le .  

NOTE: See Sect ions 2-5341 t o  2-5343 f o r  a l t e r n a t i v e  standards app l i cab le  t o  
o f f i c e s .  

( a )  A b u i l d i n g  o f  occupancy group A, B, E, o r  H complies w i t h  Chapter 2-53 i f  
i t  i s  designed and cons t ruc ted  so t h a t  i t s  s e r v i c e  systems consume no more 
energy than  i s  pe rm i t t ed  by Sect ion 2-5322 as determined by t h e  ana lys is  
'descr ibed i n  Sec t ion  2-5323 and t o  comply w i t h  Sect ions 2-5311 through 
2-5319. 

( b )  A b u i l d i n g  o f  occupancy group A, B, E, o r  complies w i t h  Chapter 2-53 i f  i t  
i s  designed and cons t ruc ted  so t h a t  nondepl e tab l  e energy sources p rov ide  
e i t h e r  o f  t h e  f o l l o w i n g :  Over 40 percent  o f  t h e  annual thermal energy 
r e q u i r e m e n t  ( h e a t i n g ,  c o o l i n g ,  and s e r v i c e  w a t e r  h e a t i n g )  o r  o v e r  20 
percent  o f  t h e  annual t o t a l  energy requirement f o r  a l l  se r v i ce  systems. 
Documentation, as descr ibed i n  t h e  Energy Conservat ion Design Manual, s h a l l  
be prov ided t o  v e r i f y  t h e  percentage o f  annual energy use der i ved  from such 
nondepl e t a b l  e sources. 

( c )  A b u i l d i n g  o f  occupancy group A ,  0 ,  E, o r  H complies w i t h  Chapter 2-53 if 
i t  i s  designed and cons t ruc ted  i n  accordance w i t h  Sect ions 2-5324 through 
2-5333 and Sect ions 2-5311 through 2-5319. 

Sec. 2-5322. Energy Budgets 

( a )  A b u i l d i n g  o f  occupancy group A,  B, E ,  o r  H complies w i t h  Chapter 2-53 if 
i t  i s  designed and cons t ruc ted  t o  comply w i t h  Sect ions 2-5311 through 
2-5319 and i f  t h e  t o t a l  c a l c u l a t e d  annual energy consumption o f  i t s  se r v i ce  
systems (exc l ud ing  energy f rom nondepl e tab l  e sources) does not  exceed t h e  
product  o f  t h e  square f e e t  o f  cond i t i oned  f l o o r  area and t h e  a1 lowable 
energy budget ( i n  B tu  per  yea r  per  square f o o t )  se t  f o r t h  i n  Table 2-53K. 



TABLE 2-53K 
MAXIMUM ALLOWABLE ENERGY CONSUMPTION PER YEAR PER STORY 

(THOUSANDS OF BRITISH THERMAL UNITS PER SQUARE FE4T OF CONDITIONED FLOOR AREA) 

C l i m a t i c  Thermal (3  C l i m a t i c  Thermal C l i m a t i c  Thermal C l ima t i c  Thermal C l ima t i c  Thermal 
Zones 1-5 Zones 6, 8, 9, 10 Zone 7 - -- Zones -- 11, -. 12, - 13 _-- -.--_&~nes 14 ,  15 _ _ _  

~ e a t e d ' ~ )  Heated Cooled Heated Heated Cooled Heated Heated Cooled Heated Heated Cooled Heated Heated Cooled 
UBC (1 )  Load Occupancy & Cooled Only Only 8 Cooled Only Only 8 Cooled Only Only & Cooled Only Only & Cooled Only Only 

Group A-Drinking 
and d i n i n g  
establ ishments 

a l l  others 159 154 64 123 114 68 118 106 71 155 140 86 189 120 141 

-- - - -- 

o f f i c e s  under 300 141 135 134 145 133 142 145 132 143 148 139 140 165 137 160 
-- 
over 299 . 126 125 124 129 128 128 131 130 131 134 131 130 132 129 128 

r e t a i  1 grocery s tores  214 212 167 194 189 176 192 187 176 235 216 199 255 204 229 

8-2 o ther  r e t a i l  s to res  
under 300 180 171 163 191 163 184 189 162 184 196 173 185 243 168 236 

over 299 200 195 190 207 195 202 209 196 204 213 199 205 231 205 225 

d r i n k i n g  and d i n i n g  131 126 82 108 102 82 104 103 80 132 119 96 148 109 126 
establ ishments 

classrooms 120 118 77 105 94 82 101 94 83 156 143 89 142 97 123 

storage 104 104 104 65 65 65 63 63 . 63 92 92 92 80 80 80 

E 120 118 77 105 94 82 101 94 83 156 143 89 142 97 123 

NOTES 

1. Occupancy, as def ined i n  t h e  Uniform B u i l d i n g  Code, 1982 E d i t i o n .  Occupancies A and 8-2 have been f u r t h e r  subdiv ided. For  B group occupancies 
(o the r  than o f f i c e s )  no t  l i s t e d ,  use t h e  subd i v i s i on  which most c l o s e l y  descr ibes t h e  occupancy. 

2. Occupant load, c a l c u l a t e d  as descr ibed i n  Table 2-53L. 

3 .  Cl ima t i c  thermal zone, as descr ibed i n  F igu re  2-53A. 

4. Use appropr ia te  columns f o r  bu i l d i ngs  t h a t  are heated and cooled, heated on ly  o r  cooled on ly .  
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TABLE 2-53L. OCCUPANT LOAD VALUES -_ _ 

Square Feet 
Use Per Occupant 

-..-- --- 

A i  r c r a f t  Hangars . . . . . . . . . . . . . . . . . . . 500 
Auct ionRooms . . . . . . . . . . . . . . . . . . . .  7 
Assembly Areas 

Concentrated Use ( w i t h o u t  f i x e d  sea ts )  . 
Aud i tor iums . . . . . . . . . . . . . . . . . . . . 7 
Bowl i ng A1 1 eys (Assembly areas)  . . . . . . . . . . 7 
Churches and Chapels . . . . . . . . . . . . . . . . 7 
Dance F l o o r s  . . . . . . . . . . . . . . . . . . . . 7 
LodgeRooms . . . . . . . . . . . . . . . . . . . .  7 
Rev i ewi ng Stands . . . . . . . . . . . . . . . . . . 7 
S t a d i  ums 

Assembly Areas 
Less Concentrated Use 
Conference Rooms . . . . . . . . . . . . . . . . . . 15 
D i n i n g  Rooms . . . . . . . . . . . . . . . . . . . . 15 
D r i n k i n g  Estab l ishments  . . . . . . . . . . . . . . 15 
E x h i b i t  Rooms . . . . . . . . . . . . . . . . . . . 15 
Gymnasi urns . . . . . . . . . . . . . . . . . . . . . 15 
Lounges . . . . . . . . . . . . . . . . . . . . . . 15 
S k a t i n g  R inks  . . . . . . . . . . . . . . . . . . . 15 
Stages . . . . . . . . . . . . . . . . . . . . . . 15 

C l a s s r o o m s . . . . . . . . . . . . . . . . . . . . . .  2 0 
Garage, P a r k i n g  . . . . . . . . . . . . . . . . . . . 200 
K i t chen ,  Commerci a1 . . . . . . . . . . . . . . . . . 200 
L i b r a r y  Reading Room . . . . . . . . . . . . . . . . . 5 0 
L o c k e r R o o m s . . . . . . . . . . . . . . . . .  . . . .  5 0 
Mechanical Equipment Room . . . . . . . . . . . . . . 300 
Of f i ces (when  comply ing w i t h  S e c t i o n  2-5321 th rough  2-5333) 100 
School Shops and Voca t iona l  Rooms . . . . . . . . . . 5 0 
S to res ,  Re ta i  1 . . . . . . . . . . . . . . . . . . . . 3 0 
Warehouses . . . . . . . . . . . . . . . * . . . . . . 300 
A l l  Others  . . . . . . . . . . . . . . . . . . . . . . 100 

NOTES: -- 1. The o c c u p a n t  1 oad i n  any b u i l d i n g  o r  p o r t i o n  t h e r e o f  s h a l l  be 
determined by d i v i d i n g  t h e  square f e e t  o f  c o n d i t i o n e d  f l o o r  area 
ass igned-  t o  t h e  s p e c i f i e d  use by t h e  square f e e t  p e r  occupant se t  
f o r t h  i n  t h i s  t a b l e .  

2. When t h e  square f e e t  o f  c o n d i t i o n e d  f l o o r  area pe r  occupant are  
n o t  g i v e n  f o r  a p a r t i c u l a r  occupancy, i t  s h a l l  be determined by t h e  
e n f o r c i n g  agency based on t h e  area g i ven  f o r  t h e  occupancy which i t  
most n e a r l y  resembles . 

3. The occupant l o a d  o f  an area hav ing f i x e d  seats s h a l l  be determined 
by t h e  number o f  f i x e d  seats  i n s t a l l e d .  A i s l e s  s e r v i n g  t h e  f i x e d  
sea ts  and n o t  used f o r  any o t h e r  purpose s h a l l  no t  be assumed as 
add ing t o  t h e  occupant load.  



Sec. 2-5323.  Energy . A n a l x s i s  . .. .~ Program 

The CALCON 1 P u b l i c  Domain Computer Program f o r  B u i l d i n g  Energy C a l c u l a t i o n  
o r  any o t h e r  c a l c u l a t i o n  method approved. f o r  t h e  occupancy t y p e  of t h e  b u i l d i n g  
f o r  wh ich  a  p e r m i t  i s  sought .  under C a l i f o r n i a  A d m i n i s t r a t i v e  Code, T i t l e  20.  
S e c t i o n  1409, s h a l l  be used t o  determine t h e  annual energy consumption f o r  
c o m p a r i s o n  w i t h  t h e  maximum a1 l o w a b l e  e n e r g y  c o n s u m p t i o n  1  i s t e d  i n  T a b l e  
2-53K. 

Sec . 2-5324. Bu i  1 d i  ng - Envel -- - ope: .- - General -. . 

A b u i l d i n g  t h a t  w i l l  be b o t h  heated and coo led  s h a l l  meet t h e  more s t r i n g e n t  o f  
t h e  h e a t i n g  o r  c o o l i n g  des ign  r e q u i  rements f o r  t h e  b u i l d i n g  envelope p rov ided  i n  
Sec t i ons  2-5325 and 2-5326. A b u i l d i n g  t h a t  i s  t o  be heated o n l y  s h a l l  meet t h e  
r e q u i  rements o f  S e c t i o n  2-5325. A b u i l d i n g  t h a t  i s  t o  be coo led  o n l y  s h a l l  meet 
t h e  requ i rements  o f  S e c t i o n  2-5326. 

The U-value of any component such as r o o f / c e i  l i ng, w a l l  , o r  f l o o r  may be i n -  
creased and t h e  U-value f o r  o t h e r  components decreased u n t i l  t h e  o v e r a l l  hea t  
g a i n  o r  heat  l o s s  f o r  t h e  e n t i  r e  b u i l d i n g  envelope does n o t  exceed t h e  t o t a l  
r e s u l t i n g  from conformance t o  t h e  s t a t e d  U-values. 

Sec. - 2-5325. H e a t i n g  Design - C r i t e r i a  -- - -. - 

( a )  . W a l l s .  . -- - - - The comb ined  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  (Uo, v a l u e )  f o r  t h e  

g r o s s  a r e a  o f  e x t e r i o r  w a l l s  c o n s i s t i n g  o f  opaque w a l l  a r e a s ,  window 
areas,  and door  areas,  t h a t  enc lose i n t e r i o r  heated space, and i n c l u d i n g  
areas o f  f o u n d a t i o n  w a l l s  above grade t h a t  enc lose  heated space, s h a l l  n o t  
exceed t h e  v a l u e s  shown i n  F i g u r e  2-538 f o r  t h e  degree days a p p l i c a b l e .  

v 

Equa t ion  2-53E s h a l l  be used t o  determine accep tab le  combi n a t i  ons of  w a l l  , 
window, and door  areas,  and thermal  p r o p e r t i e s  t o  meet t h e  requ i rements  of 
F i g u r e  2-53B. 

55323-5325 (a)  -- 
62. 



C L I M A T E  ZONES FOR OCCUPANCIES A, 8 

(OTHER THAN O F F I C E S ) ,  E ,  and H 

$5325 ( a )  
63. 



F I G U R E  2 -536  

M A X I M U M  Uow V A L U E S  FOR W A L L S ,  H E A T I N G  

Annual Heating D q r w  Days 
(in t h o u ~ n d s )  

$5325 ( a )  
64. 



F I G U R E  2 - 5 3 C  

MAXIMUM Uor VALUES FOR ROOFS AND C E I L I N G S ,  H E A T I N G  

0 1 2 3 4 5 6 7 8 9  
Annual Haating Dogroa Oara 

(tn Thouamnds) 

UBC Occupancy: 
8 -2  (Storage) 
8-3 

I 
UBC Occupancy: 
A 
B- 1 
8-2 (Except 

Storage) 
E 



ow 

where "ow = t h e  average the rma l  < t r a n s m i t t a n c e  o f  t h e  g r o s s  w a l l  a rea,  

Btu/(kr x ~t%x O F  1 
Aow = t h e  e x t e r n a l  exposed ~:bove grade gross w a l l  area of b u i l d l n g  

t h a t  f aces  heated spaces, ftZ 

'wa 1 1 = t h e  thermal t r a a ~ s m i t t a n c e  o f  31 1 elements o f  t h e  opaque 
2 i n s u l a t e d  b u i l d i n g  s&c@ion,  B t u / ( h r  x f t  x '6) 

1 = opaque w a l l  are? ,  f t  
2 

MCF = Mass C o r r e e t i c n  Fac to r ,  etalwc g iven  i n  T a b l e  2-53M 
2 "window = t h e  t h e n a l  t r a n s m i t t a n c e  o f  the  window area,  B t u / ( h r  x  f t  x O F )  

Awindow = windaa a r e a  including sash, f t  2 

"door = t h e  thermal t r d w s ~ ~ s i l t c n c e  o f  t h e  door,  cons idered as an 
2 

assembly, inc'2wding t h e  frame, Btu/(hr x f t  x O F )  

Adso r  = d o ~ r  area i n c l u d i n g  Prarne, f t  
2 

NOTE: Where more t h a n  one t y p e  of wa1 I ,  window, and/or  door  i s  used, t h e  te rm 
o r  terms f o r  t h e  exposure sha l l  be expanded i n t o  i t s  subelements as 

' w a l l  = ' w a ~  l l  )' 'wal l l  2 ncr + uWal  'waii2 x MCF x 
1 2 " "  

TABLE 2 - 5 3 4 ,  MASS CORRECTION FACTOR VALUES ---------- 

Weight of Wall  2Const r r rc t ion  F e e t  
( 1 b / f t  ) MCF NOTE: The va lues  app ly  1n 

- -- -- - -- dseas w i t h  l e s s  t h a n  3500 
degree days. 
For  a r m s  hav ing  a t  
l e a s t  3500 degree days MCF = 1.00. 

0-25 1 00 
26-40 U ,O.J 
41-80 &3,75 
81 and above U,G" 

-* 

( b )  R o o f / C e i l i n g ,  !he comb~iied theb-rlwi t r d n s m ~  ~ t a n c e  v a l u e  (U ) f o r  t h e  
gross r o o f  area,  i n c l u d l n g  sky1 i p : ~ ? ~ ,  t h i l t  enc lose heated spac@6 s h a l l  n o t  
exceed the  v a l u e s  shown In F-gur-e  2 53C f o r  degree days a p p l  aeable. A roo f  
assembly s h a l l  be CQFII; ; a e w u  ens t h o  ;? can~rjonents o f  t h e  roof  envelope 
th rough  wh ich  heat f lows ,  c r w t i i ! $  birs B d ~ n g  t r a n s m i s s i o n  heat  l o s s .  If a 
c e i l i n g  i s  employed a; an alement of a p lenu~n, the t h e r m a l  performance of 
t h e  assembly s h a l l  be thc  i,hearr?al peae"r:~^-s~~dnce o f  the roof p o r t l o n  on ly .  



E q u a t i o n  2 - 5 3 F  s h a l l  be  u s e d  t o  d e t e r m i  ne a c c e p t a b l e  combi n a t i o n s  o f  
r o o f  and sky1 i g h t  areas and thermal  p r o p e r t i e s  t o  meet t h e  requ i  rements o f  
F i gu r e  2-53C. 

1. F o r  b u i l d i n g s  t h a t  a r e  heated o n l y ,  s k y l i g h t  areas up t o  5  percent  o f  
t h e  gross  c e i l i n g  o r  r o o f  area a r e  exempt from t h e  Uor c a l c u l a t i o n s  
o f  Equa t ion  2-53F. The d a y l i g h t i n g  and s o l a r  heat  g a i n  f rom s k y l i g h t s  
t h a t  a r e  cons idered i n  t h e  exempt area cannot be used t o  i nc rease  t h e  
U-values o f  any p o r t i o n  o f  t h e  b u i l d i n g  envelope. 

2. When more t h a n  5 pe rcen t  o f  t h e  gross r o o f  area i s  i n  s k y l i g h t s ,  
au tomat i c  l i g h t  s e n s i t i v e  s w i t c h i n g  w i l l  be r e q u i r e d  and t h e  s k y l i g h t  
a rea i n  excess o f  5  p e r c e n t  must be i n c l u d e d  i n  t h e  Uor c a l c u l a t i o n s  
i n  E q u a t i o n  2-53F. 

EQUATION 2-53F 

U o r  
A 

= ' roo f  r o o f  ' s k y l i g h t  A s k y l i g h t  

'or 

U where o r  = t h e  average thermal  t r a n s m i t t a n c e  o f  t h e  gross  r o o f l c e i l i n g  
2 area,  B t u / ( h r  x  f t  x  OF) 

* o r  = t h e  e x t e r n a l  exposed gross r o o f l c e i l i n g  area o f  t h e  b u i l d i n g  

o v e r  heated spaces, f t  2  

r o o f  = t h e  the rma l  t r a n s m i t t a n c e  o f  a l l  elements o f  t h e  opaque 
r o o f l c e i l i n g  area,  a d j u s t e d  f o r  t h e  e f f e c t  o f  f ram ing  i n  t h e  

2 i n s u l a t e d  b u i l d i n g  s e c t i o n ,  B t u / ( h r  x  f t  x  OF) 

A r o o f  = opaque r o o f l c e i l  i n g  area,  f t  2  

2 ' s k y l i g h t .  = t h e  the rma l  t r a n s m i t t a n c e  o f  t h e  s k y l i g h t  area.  B t u / ( h r  x  f t  x  OF) 

* s k y l i g h t  = s k y l i g h t  area,  f t  2  

N K :  Where more t h a n  one t y p e  o f  r o o f l c e i l i n g  and/or  s k y l i g h t  i s  used. t h e  U  x  A 
t e r m  f o r  t h a t  exposure s h a l l  be expanded i n t o  i t s  subelements. as 

"roof l  A r ~ ~ f l  + ' roo f2  * roo f2 ,  e t c .  

( c )  - F l o o r s  Over Unheated Spaces. F o r  f l o o r s  o f  heated spaces ove r  unheated 
spaces o r  outdoors ,  t h e  U-value o f  t h e  f l o o r  s e c t i o n  s h a l l  n o t  exceed t h e  
v a l u e  shown i n  F i g u r e  2-530 f o r  t h e  degree days a p p l i c a b l e .  
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Sec. 2 - 5 3 2 6 .  Cool i ng Desi gn C r i  t e r a  
--. - - .. - - - - - - - -- - - - - -. -. - - - 

2 
( a )  u s .  The o v e r a l l  thermal  t r a n s f e r  v a l u e ,  B t u / ( h r  x  f t  ) ,  f o r  t h e  gross 

area of  e x t e r i o r  w a l l s  c o n s i s t i n g  of opaque w a l l  area and f e n e s t r a t i o n  
areas t h a t  enc lose i n t e r i o r  coo led  spaces s h a l l  n o t  exceed t h e  va lues g i ven  
i n  F i g u r e  2-53E. 

Equa t ion  4-3 s h a l l  be used t o  determine t h e  acceptab le  combinat ion of 
opaque w a l l ,  f e n e s t r a t i o n  areas,  and thermal  p r o p e r t i e s  t o  meet t h e  re -  
q u i  rements o f  F i  gure  2-53E. 

The s o l a r  f a c t o r  f o r  windows o r i e n t e d  w i t h i n  22 1/2"  o f  t r u e  n o r t h  s h a l l  
'I 

be cons idered t o  be 30 ~ t u / h r / f t ~  f o r  t h e  purpose o f  i n c l u s i o n  i n  Equa- 
t i o n  2-536. 

The s o l a r  f a c t o r  f o r  windows o r  p o r t i o n s  o f  windows which a r e  n o t  exposed 
t o  d i r e c t  s u n l i g h t  between t h e  hours o f  8:00 a.m. and 5:00 p.m. s o l a r  t i m e  
'on A p r i l  2 1  t h r o u g h  October  21 because of o r i e n t a t i o n  o r  f i x e d  e x t e r i o r  
shad ing dev i ces  (such as r o o f  overhangs) s h a l l  be cons idered t o  be 30 

2 S t u / h r / f t  f o r  t h e  purpose o f  i n c l u s i o n  i n  Equa t ion  2-536. 

The s o l a r  f a c t o r  f o r  o t h e r  windows o r  p o r t i o n s  o f  windows s h a l l  be d e t e r -  
mined f r o m  F i g u r e  2-53F f o r  t h e  purpose o f  i n c l u s i o n  i n  Equa t ion  2-536. 

EQUATION 2-536 

OTTVw = (Uw x  AW x TDe ) + (Af x SF x  SC) + (Uf x A f  x AT) 
---- 

A 
' 'ow 

OTTVw = o v e r a l l  thermal  t r a n s f e r  v a l u e  f o r  w a l l s ,  ~ t u / ( h r  x  ft 2 ) 

where Uw = t h e  the rma l  Sransmi t tance o f  opaque w a l l s ,  and doors ,  
B t u / ( h r  x  f t  x  OF) 

= area o f  opaque w a l l ,  f t  
2  

Aw 2 
f = t h e  thermal  t r a n s m i t t a n c e  o f  f e n e s t r a t i o n .  B t u / ( h r  x  f t  x°F) 

= area o f  f e n e s t r a t i o n ,  f t  
2  

A f 
TD 

eq 
= e q u i v a l e n t  t empera tu re  d i  f f e r e n c e ,  OF f rom Tab1 e  2-53N 

S C = shad ing c o e f f i c i e n t  o f  f e n e s t r a t i o n  

AT = tempera tu re  d i  f f e r e n c e  between e x t e r i o r  and i n t e r i o r  des ign 
cond i  t i ons , OF 

= t o t a l  a rea o f  w a l l  o p p o s i t e  coo led  spaces, f t  
2  

Aow 
SF 2  = s o l a r  f a c t o r  v a l u e  g i ven  i n  F i g u r e  2-53F, B t u / ( h r  x  f t  ) 

N x :  Where more t h a n  one t y p e  o f  w a l l  and/or  f e n e s t r a t i o n  i s  used. t h e  r e -  
s p e c t i v e  t e r m  o r  terms s h a l l  be expanded i n t o  subelements, as 

(Uwl Awl e q l  ) + (uw X A  X T D  ) ,  e t c .  2  W2 eq2 

$5326 (a )  
69. 
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TABLE 2-53N 
EQUIVALENT TEMPERATURE-BFERENCE VALUES 

- . - -- - - - - - -- - - A 

- -- -- - --- -- - ----- 
Weight of 
idall ( 1 5 l f t .  ) 
-- ---- TDeq -- - 

41-70 D~.~O.O.D.ee.........o...e..~~e................... 30 ................................................. 7 1  and above 23 
-- 

Weight o f  wall  c o n s t r u c t i o n  s h a l l  be determined from Chapter 26 o f  t h e  1981 
WSMRAE Handbook o f  Fundamentals. 

04 The o v e r a l l  t h e r m a l  t r a n s f e r  v a l u e  i n  ~ t u / h r / f t ~  f o r  
the gross area o f  t h e  e x t e r i o r  r oo f  c o n s i s t i n g  of opaque roo f  areas and 
f enes t ra t i on  areas t h a t  enc l  ose i n t e r i o r  cooled spaces s h a l l  not  exceed 
4 1  x UOr from F i g u r e  2-53C. Equat ion 2-53H s h a l l  be used t o  deter -  

m i  ne t h e  acceptab le  combinations o f  opaque roo f  and f e n e s t r a t i o n  areas. 

( c )  Fenes t ra t i on  Shading C o e f f i c i e n t .  -- The shading c o e f f i c i e n t  va lues t o  be 
used  i o l ~ ~ u a t i o n s  2-536 and 2-53H s h a l l  be o b t a i n e d  f r o m  Chap te r  27 
o f  t h e  1981. e d i t i o n  o f  t h e  ASHRAE Handbook o f  Fundamentals. 

EQUATION 2-53H 

OTTV 
2 

= o v e r a l l  thermal t r a n s f e r  va lue  f o r  r oo f s .  B t u / ( h r  x  f t  ) 
n 

where U p  = t h e  thermal t ransmi t tance  o f  opaque roo f ,  B t u / ( h r  x  f tL x°F) 

= area o f  opaque roof ,  f t  2 r 

c  
= absorptance coef f i  c i  ent  , from Table 2-53P 

Us 
= t h e  thermal t ransmi t tance  o f  s k y l i g h t .  B t u / ( h r  x  f t2  x°F) 

'7 

As = area o f  s k y l i g h t ,  ft' 
SC = shading c o e f f i c i e n t  o f  s k y l i g h t s  

AT = temperature d i f f e r e n c e  between e x t e r i o r  and i n t e r i o r  design 
condi t i ons , OF 

c  = mass c o e f f i c i e n t  , from Table 2-530 

'or = t h e  ex te rna l  exposed gross r o o f l c e i l i n g  area o f  t h e  b u i l d i n g  
9 

over  coo led spaces, f tL  

65326 (a)-5326 ( c )  
71. 
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TABLE 2 - 5 3 0  

MASS COEFFICIENT VALUES ( M c )  

................ * 
W t  , I b l f t  Class Mc 

0-15 e..80.e.........e.....................sg..... L i g h t  1 .OO 
16-40 ............................................ Medium 0.92 
41 and above ...................................... Heavy 0.84 

TABLE 2-53P - 

ABSORPTANCE COEFFICIENT VALUES (Ac) 
- 

Surface Absorptance A _  

.............................. Asphalt ,  "dark r o o f "  0.90 1 .00 
Gravel ............................................ 0.70 0.79 
ASHRAE " l i g h t  r o o f "  .............................. 0.45 0.52 
In tense  w h i t e  ..................................... 0.35 0.42 

Sec. 2-5327. HVAC Svsterns 

Scope. Sec t ion  2-5314 es tab l i shes  HVAC system e f f i c i e n c y  requi  rements f o r  
e f f i c i e n t  u t i l i z a t i o n  o f  energy. 

Sec t ion  2-5328 es tab l i shes  t h e  method o f  c a l c u l a t i n g  hea t ing  and coo l i ng  loads 
t h a t  s h a l l  be t h e  bas is  f o r  HVAC equipment se l ec t i on .  Sect ion 2-5329 estab- 
l i s h e s  r e s t r i c t i o n s  on simultaneous hea t ing  and coo l ing .  Sect ion 2-5330 estab- 
1  i shes requ i  rernents f o r  c o o l i n g  w i t h  outdoor a i  r. Sect ion 2-5331 es tab l  ishes 
r e s t r i c t i o n s  on t h e  use o f  e l e c t r i c  res is tance  heat ing.  Sec t ion  2-5332 estab- 
l i s h e s  requirements f o r  t h e  power consumption o f  fans. 

Sec. 2-5328. C a l c u l a t i o n  o f  Heat ing and -- Cool i n e L o a d s  

(a )  Design Loads. Heat ing and coo l i ng  design loads s h a l l  be determined i n  
accordance w i t h  one o f  t h e  procedures descr ibed i n  Chapters 25 and 26 
o f  t h e  1981 ASHRAE Handbook o f  Fundamentals o r  an equ iva len t  computing 
procedure. 

( b )  Desi gn Parameters. The f o l  l ow i  ng design parameters, i n conjunct  i on w i t h  
Sec t i on  2-5303(a), s h a l l  be used f o r  HVAC system design load  determinat ion 
f o r  general  comfort  appl i c a t i o n s .  
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E x t e r i o r  and i n t e r i o r  zones o f  cons tan t  volume reheat  systems s h a l l  
no t  be served by t h e  same c o o l i n g  c o i l  if t h e  t o t a l  a i r  q u a n t i t y  
s e r v i n g  e x t e r i o r  spaces exceeds 20 pe rcen t  o f  t h e  t o t a l  a i r  q u a n t i t y  
t h rough  t h e  c o o l i n g  c o i l .  

( c )  Dual Duct  and - M u l t i z o n e  - 9 s t e m s .  - - - 

1. Constant  volume dual  d u c t  o r  m u l t i z o n e  systems which u t i l i z e  new 
energy t o  s imu l taneous ly  hea t  and coo l  a i r  streams which a r e  subse- 
q u e n t l y  mixed f o r  temperature  c o n t r o l  a r e  p r o h i b i t e d  f o r  b u i l d i n g s  
l a r g e r  t h a n  20,000 square f e e t  o f  c o n d i t i o n e d  space. 

2. The h o t  deck temperatures  o f  t hese  systems s h a l l  be a u t o m a t i c a l l y  
r e s e t  t o  t h e  l o w e s t  t e m p e r a t u r e s  n e c e s s a r y  t o  s a t i s f y  t h e  zone 
r e q u i r i n g  t h e  most hea t ing .  

3. The c o l d  deck tempera tu re  s h a l l  be a u t o m a t i c a l l y  r e s e t  t o  t h e  h i g h e s t  
temperatures  necessary t o  s a t i f y  t h e  zone requ i  r i n g  t h e  most c o o l i n g .  

4. The a i r  leakage f o r  dampers u t i l i z e d  i n  these  systems f o r  t h e  m i x i n g  
o f  h e a t i n g  and c o o l i n g  a i r  s h a l l  be 1  i m i t e d  t o  a  maximum 3  pe rcen t  
o f  t h e  t o t a l  a i r  q u a n t i t y  handled by t h e  dampers when o p e r a t i n g  a t  
t h e  maximum system p r e s s u r e  t o  wh ich  t h e  dampers w i l l  be sub jec ted.  
M a n u f a c t u r e r ' s  l a b e l  o r  name p l a t e  s h a l l  s t a t e  leakage r a t e s .  

5. The amount o f  o u t s i d e  a i r  u s e d  w i t h  t h e s e  sys tems  may b e  f i x e d .  
Economizer c y c l e s  need n o t  be used. 

( d )  R e c o ~ l i n g  Systems. If an HVAC system r e c o o l s  a t  l e a s t  20 pe rcen t  o f  t h e  
t o t a l  a i r  i n  t h e  system, r e c o o l i n g  o f  heated a i r ,  d i r e c t l y  o r  i n d i r e c t l y  
by r e f r i g e r a t i o n  t o  c o n t r o l  space temperature .  s h a l l  be l i m i t e d  by auto-  
m a t i c a l l y  r e s e t t i n g  t h e  temperature  t o  wh ich  t h e  supp ly  a i r  i s  heated 
t o  t h e  l owes t  t empera tu re  t h a t  w i l l  s a t i s f y  t h e  zone r e q u i r i n g  t h e  most 
h e a t i n g .  

( e )  Temperature Reset.. F o r  t h e  purpose o f  r e s e t t i n g  h o t  and c o l d  deck temper- 
a t u r e s  o r  f a n  d i s c h a r g e  a i r  temperatures  as r e q u i r e d  i n  Sec t i ons  2 -5329(b)  
t h r o u g h  2-5329(d),  one r e p r e s e n t a t i v e  zone may be chosen t o  rep resen t  a  
maximum o f  10 zones w i t h  s i m i l a r  h e a t i n g  o r  c o o l i n g  requ i rements .  

( f )  Concur rent  O p e r a t i  on. Concur rent  o p e r a t i  on o f  independent h e a t i n g  and 
c o o l i n g  s y s t e m s  s e r v i n g  common spaces ,  and r e q u i r i n g  t h e  u s e  o f  new 
energy f o r  h e a t i n g ,  s h a l l  be min imized by one o r  bo th  o f  t h e  f o l l o w i n g :  

1. By p r o v i d i n g  s e q u e n t i a l  t e m p e r a t u r e  c o n t r o l  o f  b o t h  h e a t i n g  and 
c o o l i n g  c a p a c i t y  i n  each zone. 

2. By l i m i t i n g  t h e  h e a t i n g  energy i n p u t ,  t h rough  automat ic  r e s e t t i n g  o f  
t h e  h e a t i n g  medium tempera tu re  ( o r  energy i n p u t  r a t e ) ,  t o  o n l y  t h a t  
necessary t o  o f f s e t  heat  1  oss due t o  t r a n s m i s s i o n  and i n f i  1 t r a t i o n  



Sec. 2-5330. Cool ig w i t h  Outdoor - A i  r 

Each c o o l i n g  f a n  system ( o t h e r  than  those  covered under S e c t i o n  2-532Y(d) )  
capable o f  more than  134,000 B t u / h r  t o t a l  c o o l i n g  o r  more than  5,000 cfm a l r  
volume, s h a l l  be designed w i t h  an economizer c y c l e  t o  use up t o  100 pe rcen t  o f  
t h e  f a n  system c a p a c i t y  f o r  c o o l i n g  w i  t h  outdoor  a i r  whenever c o o l i n g ,  r e q u i r i n g  
new energy, i s  needed and: 

1. The e n t h a l p y  o f  o u t d o o r  a i r  i s  l o w e r  t h a n  t h a t  o f  t h e  i n d o o r  a i r ,  o r  

2. The o u t d o o r  d r y  b u l b  t e m p e r a t u r e  i s  l o w e r  t h a n  that o f  t h e  r e t u r n  o r  
i ndoor a i  r. 

EXCEPTIONS: C o o l i n g  w i t h  ou tdoor  a i r  i s  n o t  r e q u i r e d  under any o f  t h e  
f o l  1 owi ng c o n d i t i o n s  . 

I. The q u a l i t y  o f  t h e  ou tdoor  a i r ,  as  d e f i n e d  i n  Tab le  1 o f  ASMRAE 
Standard 62-73, i s  so poor  as t o  r e q u i r e  e x t e n s i v e  t rea tmen t  o f  
a i r .  

11. The need f o r  h u m i d i f i c a t i o n  o r  d e h u m i d i f i c a t i o n  r e q u i r e s  t h e  use o f  
more energy t h a n  i s  consewed  by outdoor  a i r  c o o l i n g e  

111. The use o f  ou tdoor  a i r  c o o l i n g  may a f f e c t  t he '  o p e r a t i o n  of o t h e r  
systems (such as r e t u r n  a i r  f ans  o r  supermarket r e f r i g e r a t i o n )  so 
as t o  i n c r e a s e  t h e  o v e r a l l  energy consump"eon o f  t h e  bani l d i n g .  

Sec. 2-5331. E l e c t r i c  Res is tance  H e a t i n g  Systems 

E l e c t r i c  r e s i s t a n c e  h e a t i n g  systems s h a l l  n o t  be used f o r  space h e a t i n g  un less  
a t  l e a s t  one o f  t h e  f o l l  owing cond i  t i o n s  i s  met: 

( a )  The e l e c t r i c  r e s i s t a n c e  system i s  used t o  supplement a  h e a t i n g  and/or  
c o o l i n g  system by wh ich  a t  l e a s t  60 pe rcen t  o f  t h e  annual energy r q u i  r e -  
ment  i s  s u p p l i e d  by  a  d e v i c e  u s i n g  a n o w d e p l e t a b l e  s o u r c e  o f  e n e r g y .  

( b )  The e l e c t r i c  r e s i s t a n c e  h e a t i n g  equi  prnent i s  t h e  supplementary eel e c t r i c  
r e s i s t a n c e  equipment f o r  a  hea t  pump system. 

( c )  The c a p a c i t y  o f  t h e  e l e c t r i c  r e s i s t a n c e  h e a t i n g  system i s  l e s s  than  10 
pe rcen t  o f  t h e  c a p a c i t y  o f  t h e  t o t a l  h e a t i n g  system. 

( d l  A c o s t  compar i i on  has been performed which demonstrates t h a t  t h e  l i f e  c y c l e  
c o s t  o f  t h e  e l e c t r i c  r e s i s % a n c ~  h e a t i n g  sysbern i s  l ower  than  t h e  c o s t  s f  
t h e  a l t e r n a t i v e s  cons idered.  I f  t h e  b u i l d i n g  i s  mechan ica l l y  coo led,  t h e  
c o s t s  assoc ia ted  w i t h  c ~ o l i  ng s h a l l  be i n c l u d e d  i n  t h e  c o s t  comparison. 

1. I n  areas where n a t u r a l  gas u t i l i t y  s e r v i c e  i s  a v a i l a b l e ,  t h e  two 
a1 t e r n a t i v e s  cons ide red  s h a l l  be: 

A .  A system i n  which 100 pe rcen t  o f  t h e  annual h e a t i n g  energy i s  met 
by b 'urning o f  n a t u r a l  gas, o r  o i l  i n  a  b o i l e r  o r  fu rnace.  The 
t y p e  o f  f u e l  , b o i  1 e r  a n d / o r  f u rnace  t o  be cons idered i s  a t  t h e  
o p t i o n  o f  t h e  b u i l d i n g  des igner .  



B.  The s y s t e m  p r o p o s e d  f o r  i n s t a l l a t i o n  by w h i c h  more t h a n  10 
p e r c e n t  o f  t h e  a n n u a l  h e a t i n g  e n e r g y  r e q u i r e m e n t  i s  met by 
e l e c t r i c  r e s i s t a n c e  h e a t i n g .  

2. I n  areas where n a t u r a l  gas u t i l i t y  s e r v i c e  i s  n o t  a v a i l a b l e ,  t h e  two 
a l t e r n a t i v e s  cons idered s h a l l  be: 

A. A s y s t e m  i n  w h i c h  a t  l e a s t  90  p e r c e n t  o f  t h e  annua l  h e a t i n g  
energy requ i rement  i s  met by a  heat  pump. 

0 .  The s y s t e m  p r o p o s e d  f o r  i n s t a l l a t i o n  by  w h i c h  more t h a n  10 
p e r c e n t  o f  t h e  annual h e a t i n g  requ i rement  i s  met by e l e c t r i c  
r e s i s t a n c e  h e a t i n g .  

The method o f  c a l c u l a t i n g  l i f e  c y c l e  c o s t  i s  de f i ned  i n  t h e  Energy 
Conserva t i on  Des ign Manual. 

Sec. 2-5332. Power Consumption o f  Fans 

( a )  General.  O v e r a l l  a i r  c a p a c i t y  and a i r  h a n d l i n g  system components, such as 
duc ts ,  f i l t e r s ,  c o i  I s ,  e tc . ,  s h a l l  be s e l e c t e d  so  as t o  p r o v i d e  an average 
f a n  performance index  ( F P I )  o f  l e s s  than  5.0 cfm- inches p e r  gross  square 
f o o t  o f  t h e  c o n d i t i o n e d  f l o o r  area o f  t h e  heated o r  coo led space. The 
f a n  performance i ndex s h a l l  be c a l c u l a t e d  i n  accordance w i t h  Equa t ion  
2-531. 

EQUATION 2-531 

FPI  = CFMt x  TPt 

Gross F l o o r  Area 

Where CFMt = The t o t a l  supp ly  a i r  q u a n t i t y ,  cfm. 
TPt = The t o t a l  p ressu re  of t h e  supp ly  fan ,  i nches  o f  water .  

( b )  P r o c e s s  Loads .  The f a c t o r  CFMt i n  E q u a t i o n  2-531 may be a d j u s t e d  i n  

accordance w i t h  Equa t ion  2-535 o r  2-53K when systems se rve  process 
h e a t i n g  o r  c o o l i n g  l o a d s  o r  make-up a i r .  Where s t a t e  o r  l o c a l  j u r i s d i c t i o n s  
r e q u i r e  s p e c i a l  a i r  f i l t r a t i o n  t o  meet t h e  requ i rements  o f  Tab le  1 of 
ASHRAE Standard  62-73 o r  Tab les  I o r  I 1  o f  ASHRAE Standard 62-1981, t h e  
p r e s s u r e  d rop  r e s u l t i n g  f rom t h e s e  spec i  a1 a i  r f i 1 t r a t i  on r e q u i  rements may 
b e  s u b t r a c t e d  f r o m  t h e  TPt v a l u e s  used  above f o r  t h e  p o r t i o n  o f  a i r  

s u b j e c t  t o  t h e s e  spec i  a1 requirements.  

EQUATION 2-535 

CFMta = CFMt - CFMp 

Where: CFMta.= Ad jus ted  t o t a l  CFM 

CFMp = CFM r e q u i  r e d  f o r  p rocess ing  h e a t i n g  , coo l  i ng , o r  make-up. 



E Q U A T I O N  2-53K 

"sp 
C F M  = C F M t  x 

P 
t 

Where: 
H~~ 

= S e n s i b l e  heat  o f  process load.  

HSt = T o t a l  system room s e n s i b l e  heat ,  i n c l u d i n g  process heat .  

( c )  Spec ia l  Occupancies., Where t h e  des ign  square f e e t  p e r  occupant i n  a 
space i s  l e s s  t h a n  50, t h e  f a n  performance index  may be inc reased  as 
f o l l o w s :  

1. More t h a n  15 square f e e t  p e r  person:  FPI = 6.0 

2. 15 square f e e t  p e r  person o r  l e s s :  FPI = 6.5 

( d )  V a r i a b l e  A i r  Volume Systems. The f a c t o r  FP I  may be m o d i f i e d  t o  r e f l e c t  
t h e  average power consumed by v a r i a b l e  a i  r volume systems i n  accordance 
w i t h  Equat ions  2-53L, 2-534, 2-534, and 2-530. 

EQUATION 2-53- 

FPI, = FPI  x C v a  m 

Where FPIa  = Ad jus ted  f a n  performance index.  
FPI  = Fan performance index  a t  maximum f l ow .  

'v a "'= V a r i a b l e  volume cons tan t .  

The v a l u e  o f  Cv, s h a l l  be determined as f o l l o w s :  

1. F o r  systems h a v i n g  no s t a t i c  p ressu re  c o n t r o l  o t h e r  t h a n  d i scha rge  
s i d e  dampers. 

EQUATION 2-53M 

2. F o r  systems h a v i n g  s t a t i c  p ressu re  c o n t r o l  o p e r a t i n g  v o r t e x  t y p e  
i n l e t  vanes on c e n t r i f u g a l  fans.  

EQUATION 2-53N 



3. F o r  systems hav ing  s t a t i c  p ressu re  c o n t r o l  o p e r a t i n g  f a n  speed o r  
v a r i a b l e  p i t c h  a x i a l  f a n  b lades.  

EQUATION 2-530 

Where CFM, = Average a i r  f l o w ,  cfm. 
CFM, = Maximum a i r  f l o w ,  cfm. 
TP = Average system t o t a l  p ressure ,  i nches  o f  water .  
Pa = Maximum system t o t a l  p ressure ,  i nches  o f  water .  rn 

I n  t h e  absence o f  v e r i f y i n g  c a l c u l a t i o n s .  CFMa may be assumed t o  be 0.85 x 
CFMma 

See. 2-5333. Maximum Connected L i g h t i n g  Load 

The maximum a l l o w a b l e  connected l i g h t i n g  l oad  i n  w a t t s  f o r  l i g h t i n g  i n s i d e  t h e  
bu i  1 d i n g  enve lope sha l  l be de te rm i  ned i n  accordance w i t h  t h i  s  Sect ion .  

( a )  Caleu ' la te  room c a v i t y  r a t i o  f o r  each area f rom Equa t ion  2-53P. 

EQUATION 2-53P 

RCR = 5h (L + W )  
LW 

Where RCR = room c a v i t y  r a t i o  
L  = 1 ength  o f  room 
W = w i d t h  o f  room 
h  = v e r t i c a l  d i s t a n c e  f r o m  t h e  work p l a n  t o  t h e  l i g h t i n g  f i x t u r e .  

( b )  S e l e c t  f rom Tab le  2-53Q, t h e  maximum a l l o w a b l e  v a l u e  i n  w a t t s  p e r  square 
f o o t ,  based on t h e  a p p l i c a b l e  t a s k  o r  area and t h e  a p p l i c a b l e  room c a v i t y  
r a t i o .  

I f  t h e  a p p l i c a b l e  t a s k  o r  area i n  Tab le  2-53Q i s  re fe renced  t o  Note 1, determine 
t h e  a l l o w a b l e  square f e e t  p e r  occupant o f  each area f rom Tab le  2-53L, c a l c u l a t e  
t h e  number o f  occupants i n  t h e  area by d i v i d i n g  t h e  area by t h e  a l l o w a b l e  square 
f e e t  p e r  occupant, and c a l c u l a t e  t h e  w a t t s  a1 1  owed f o r  t a s k - o r i  ented 1  i g h t i  ng 
and genera l  a rea l i g h t i n g  as p e r  Note 1. T o t a l  t h e  w a t t s  o f  t a s k - o r i e n t e d  
l i g h t i n g  and genera l  l i g h t i n g  f o r  t h e  area. 

I f  Note 2 a p p l i e s ,  c a l c u l a t e  t h e  a d d i t i o n a l  wa t tage  r e q u i r e d  t o  p r o v i d e  t h e  ' 

a l l o w a b l e  foo t - cand le  l e v e l  on t h e  task .  

( c )  F o r  e n t i r e  b u i l d i n g ,  t o t a l  t h e  wattages f o r  each area t o  o b t a i n  maximum 
connected l i g h t i n g  l o a d  f o r  t h e  b u i l d i n g .  T h i s  t o t a l  i n c l u d e s  wattages 
r e q u i r e d  t o  p r o v i d e  t h e  i l l u m i n a t i o n  l e v e l s  c a l l e d  f o r  by Note 2. 



TABLE 2-53Q 

MAXIMUM CONNECTED LIGHTING LOAD 

The maximum connected l i g h t i n g  l o a d  ( w a t t s  p e r  square f o o t )  f o r  each t a s k  and/or  
area s h a l l  be ob ta ined  f rom t h i s  t a b l e .  Where no l i s t i n g  o f  l o a d  i s  found f o r  a 
task  o r  area,  t h e  des igne r  s h a l l  s e l e c t  a l o a d  based on a s i m i l a r  l i s t e d  t a s k ,  
and submit  i n f o r m a t i o n  f o r  approva l  on t h e  t a s k ,  t h e  s i m i l a r  t a s k .  and t h e  
reason i  ng beh ind t h e  s e l  e c t i  on. 

Watts p e r  Squ_a_a.rE_o_ot 
R o o m i i  t y  R a t i o  Re fe r  

Task o r  Area 0-5 5+ t o  Notes 

A i  r c r a f t  manu fac tu r ing  
Stock p a r t s  . . . . . . . . . . . . . . . . . .  P r o d u c t i o n  

I n s p e c t i o n  . . . . . . . . . . . . . . . . . .  
P a r t s  manu fac tu r ing  . . . . . . . . . .  D r i  1 1 i ng , r i v e t i  ng . screws . . . . . . . . . . . . . . . . .  Spray booths  

Sheet l a y o u t  and t e m p l a t e  work, shap ing & . . . . . . . . . . . .  smoothing o f  p a r t s  
We1 d i  ng . . . . . . . . . . . . .  General i 11 umi n a t i o n  . . . . . . . . .  P r e c i s i o n  manual a r c  we1 d i  ng 
Subassembly 

Landi  ng gear,  fuse1 age, wi  ng  s e c t i o n s  , . . . . . . . . . . . . . . . . . . .  e t c .  
F i n a l  Assembly 

P I  a c i n g  o f  motors,  wi  ng s e c t i o n s  , 1 andi  ng 
gear,  e t c .  . . . . . . . . . . . . . . . .  

I n s p e c t i o n  o f  assembled c r a f t  . . . . . . . . .  . . . . . . . . . . . . . .  Machine t o o l  r e p a i  r s  
A i  r c r a f t  hangars . . . . . . . . . . . . . . . .  Repai r s e r v i c e  
Armor ies . . . . . . . . . . . . . . . . . . . .  D r i l l  . . . . . . . . . . . . . . . . .  E x h i b i t i o n s  
A r t  Gal 1 e r i  es . . . . . . . . . . . . . . . . . . .  General . . . . . . . . . . . . . . . . .  On p a i n t i n g s  

On s t a t u a r y  & o t h e r  d i s p l a y s  . . . . . . . . .  
Assembly, manu fac tu r ing  

Rough easy see ing  . . . . . . . . . . . . . .  
Rough d i f f i c u l t  see ing  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Medium 

E x t r a  F i n e  . . . . . . . . . . . . . . . . . .  
-- 
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Watts p e r  Square Foo t  
~oom-Gv i t y  Rat i o Refer 

Task o r  Area 0 . 5 5+ t o  Notes 
.................... . .... . ....... _______.__ ....... - -- ... 

Auditor iums 
Assembly . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  E x h i  b i t i o n s  . . . . . . . . . . . . . . .  Socia l  a c t i v i t i e s  

Wutomobi l e  manufactur ing . . . . . . . . . . . . . . . . .  Frame assembly . . . . . . . . . . . . . . . .  Chassis assembly . . . . . . . . . . .  F i  na l  assembly. i nspec t i  on 
Body manufactur ing . . . . . . . . . . . . . . . . . . . .  Par t s  

Assembly . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  F i n i s h i n g  & I nspec t i ng  
Baker ies  . . . . . . . . . . . . . . . . . .  Mix ing  room . . . . . . . . . . . . . . .  Fermentat ion room . . . . . . . . . . . . . . . . . .  Makeup room . . . . . . . . . . . . . . . . .  Proof  i ng room 

Oven room . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  F i l l i n g s  ti o the r  i ng red ien t s  
Decorat ing & i c i n g  . . . . . . . . . . . . . . . . . . . . .  Hand . . . . . . . . . . . . . . . . . .  Mechanical 
Scales & thermometers . . . . . . . . . . . . .  
Wrappi ng . . . . . . . . . . . . . . . . . . . .  

Ranks 
Lobby . . . . . . . . . . . . . . . . . . .  General . . . . . . . . . . . . . . . .  W r i t i n g  areas 
T e l l e r s  s t a t i o n s  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Pos t ing  & keypunch . . . . . . . . . . .  Barber shops & beauty par1 ors  

Bookbi nd i  ng 
Fo ld ing .  s t i t c h i n g .  c u t t i n g .  e t c  . . . . . . . .  
Embossing & I nspec t i on  . . . . . . . . . . . . .  

€3 rewe r i  es 
Brew house. b o i l i n g .  keg washing . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  F i l l i n g  

Candy making 
A l l  except decorat ing.  s o r t i n g  . . . . . . . . .  
Decorat ing.  s o r t i n g  . . . . . . . . . . . . . .  

Canning & p rese rv i ng  
I nspec t i on .  c o l o r  grad ing . . . . . . . . . . .  
Label i ng & c a r t o n i  ng . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  A l l  o t he r  

p- 
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Cen t ra l  s t a t i o n  . . . . . . . . . . . . . .  Cherni c a l  1 aboratory  . . . . . . . . . . . . . . . . . .  Turb ine  room 
Auxi 1 i a r i e s .  b a t t e r y  rooms. b o i l e r  feed. 

tanks .  bu rner  p l  a t forms . hydrogen & 60. 
mani f o l d .  greenhouse. s w i t c h  gear. 
te lephone equip .  g a l l e r y  & water  . . . . . . . . . . . . . . .  treatment  area . . . . . . . . . . . . . . . . . . .  A91 o t h e r  . . . . . . . . . . . . . . . . . .  Chemical works 

Churches & synagogues . . . . . . . . . . . . . .  A l t e r .  a rk .  rerodos . . . . . . . . . . . . . . . .  Cho i r  & chancel . . . . . . . . . . . . . . . .  P u l p i t .  ros t rum . . . . . . . . . . . . . . .  Main worship area 
Clay products  & cements . . . . . . . . . . . .  G r i n d i n g  9 presses.  k i  1 n  . . . . . . . . . .  Molding.  press ing.  t r imming  . . . . . . . .  Enameling. rough c o l o r  & g l a z i n g  . . . . . . . . . . . . . .  F i n e  c o l o r  & g l a z i n g  
Clean ing & p r e s s i n g  . . . . . . . . . .  Checking. s o r t i n g .  c l e a n i n g  . . . . . . . . . . . . .  I n s p e c t i o n  & s p o t t i n g  

Press ing . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Repai r  & a l t e r a t i o n  
C l o t h  products  . . . . . . . . . . . . . . . .  C l o t h  i n s p e c t i o n  (2000) (2000) 

C u t t i n g .  p r e s s i n g  . . . . . . . . . . . . . . .  (300) (300) 
Sewing . . . . . . . . . . . . . . . . . . . . .  (500) (500) 

C l o t h i n g  manufacture 
Receiv i ng . s t o r i n g  . shipp ing.  spongi ng . 

d e c a t i  ng. w ind ing.  measuring. f i t t i n g  
bund l ing  . . . . . . . . . . . . . . . . . .  1.3 2.0 

P a t t e r n  making. p r e p a r a t i o n  o f  t r imming.  
p i p i n g .  canvas & shoulder  pads . . . . . . .  2.0 2.7 

Shops. p i l i n g  up & marke t ing  2.9 3.7 1 . . . . . . . . . .  
C u t t i n g .  p r e s s i n g  . . . . . . . . . . . . . . .  (300) (300) 2 
Sewing. i n s p e c t i o n  . . . . . . . . . . . . . . .  (500) (500) 2  
Examining (pe rch ing )  . . . . . . . . . . . . . .  (2000) (2000) 2 

Club and lounge rooms . . . . . . . . . . . . . .  1 . 0 1.6 
Coal t i p p l e s  R c l e a n i n g  p l a n t s  

Break ing . screening . c l e a n i n g  . . . . . . . .  0.6 0.8 
P i c k i n g  (300) (300) 2 . . . . . . . . . . . . . . . . . . .  

Cont ro l  & d i s p a t c h  rooms 
General i l l u m i n a t i o n  . . . . . . . . . . . . . .  1.7 2.5 
V e r t i c a l  boards (50)  (50) 2 . . . . . . . . . . . . . . . . .  
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Cotton g i n  i n d u s t r y  . . . . . . . . .  Overhead equipment. b a l e  press . . . .  Gin stand. c o n t r o l  console. 1  i n t  c leaner  
Cau r t  rooms 

Seat ing area . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Cour t  a c t i v i t y  area 
Dai ry products  . . . . . . . . .  F i  1 i ng i nspec t i on .  1 aboratory  . . . . . . . . .  B o t t l e  s o r t i n g .  gauges. sca les . . . . . . . . . . . . . . . .  A l l  o t he r  areas 
Dance ha1 1  s . . . . . . . . . . . . . . . . . . .  
Depots. t e rm ina l s .  s t a t i o n s  

T i c k e t  o f f i c e s  . . . . . . . . . . . . . . . . .  
Baggage check . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  Wai t ing  room. restrooms 
Concourse . . . . . . . . . . . . . . . . . . .  

E l e c t r i c a l  equipment manufactur ing 
Impregnat ing . . . . . . . . . . . . . . . . . .  
I n s u l a t i n g .  c o i  1  wind ing.  t e s t i n g  . . . . . . .  

E leva to r s  . . . . . . . . . . . . . . . . . . . .  
Engrav i ng (wax) . . . . . . . . . . . . . . . . .  
Explos ives manufactur ing . . . . . . . . . . . . .  
Farms. d a i r y  

M i l k i n g  ope ra t i on  . . . . . . . . . . . . . . .  
M i  1  k  hand1 i ng equipment 

General . . . . . . . . . . . . . . . . . . .  
Washing area. bu lk  tank i n t e r i o r  . . . . . . .  

Feed area . . . . . . . . . . . . . . . . . . .  
L ives tock  housing area . . . . . . . . . . . . .  

F l o u r  m i l l s  
R o l l i n g .  s i f t i n g .  p u r i f y i n g  . . . . . . . . . .  
Product c o n t r o l  . . . . . . . . . . . . . . . .  
General . . . . . . . . . . . . . . . . . . . .  

Forge shops . . . . . . . . . . . . . . . . . . .  
Foodserv ice f a c i  1 i t i e s  

D in i ng  Areas 
Cashier . . . . . . . . . . . . . . . . . . .  
General . . . . . . . . . . . . . . . . . . .  

Food D i  sp l  ays . . . . . . . . . . . . . . . . .  
Commercial k i t c h e n  . . . . . . . . . . . . . . .  

Foundries 
Anneal i ng . c lean ing  . shakeout . . . . . . . . .  
Pouring. s o r t i n g  . . . . . . . . . . . . . . . .  
Core making. i nspec t i on .  g r i n d i n g  and 

c h i  pp i  ng . mol d i  ng . . . . . . . . . . . . .  



TARLE 2-53Q--Cont i  nu-ed ....... 

Task o r  Area 

Watts p e r  Square Foot  
~oom-cav i t y  R a t i o  R e f e r  

0-5 5 + to Notes  

Garages. au to  and t r u c k  
Serv i  ce garages . . . . . . . . . . . . . . . . . . .  Repa i r s  . . . . . . . . . . . . .  A c t i v e  t r a f f i c  areas 
P a r k i n g  garages . . . . . . . . . . . . . . . . . . .  Ent rance . . . . . . . . . . .  T r a f f i c  & p a r k i n g  areas 

GI ass works 
Mix  & f u rnace  rooms. p r e s s i n g  & l e h r .  . . . . . . . . . . . .  g lassb low ing  machines . . . . . . . . . .  G r i n d i n g .  c u t t i n g .  s i l v e r i n g  . . . . . . . . . .  F i n e  g r i n d i n g .  b e v e l .  p o l i s h  . . . . . . . .  I n s p e c t i o n .  e t c h i n g .  d e c o r a t i n g  

GI ove manu fac tu r ing  
K n i t t i n g .  s o r t i n g  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Press ing.  c u t t i n g  . . . . . . . . . . . . . . .  Sewing. i n s p e c t i o n  

Hat manu fac tu r ing  
Dyeing. s t i f f i n g .  b r a i d i n g .  e t c  . . . . . . . . .  . . . . . . . . .  Forming. s i z i n g .  pounci  ng . e t c  . . . . . . . . . . . . . . . . . . . . .  Sewing . . . . . . .  I c e  Making. eng ine & compressor room 

I n s p e c t i o n  
Ord ina ry  . . . . . . . . . . . . . . . . . . . .  
D i f f i c u l t  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  H i g h l y  d i f f i c u l t  . . . . . . . . . . . . . . . . .  Very d i f f i c u l t  . . . . . . . . . . . . . . . . .  Most d i f f i c u l t  

I r o n  and s t e e l  manuactur i  ng 
C o n t r o l  p l a t f o r m s .  h o t  t o p .  m i x e r  . . . . . . . . . . . . . . . . . .  b u i l d i n g  
Charg ing f l o o r .  s l a g  p i t s  s t r i p p i n g  y a r d  . . . .  
R o l l i n g  m i l l s  

P ipe.  rod .  tube.  w i  r e  drawing . . . . . . . .  
A l l  o t h e r  areas . . . . . . . . . . . . . . .  

T i n  p l a t e  m i l l s  . . . . . . . . . . . . . . . .  
Motor .  machine room . . . . . . . . . . . . . .  
I n s p e c t i  on 

B lack  p l a t e .  bloom & b i l l e t  c h i p p i n g  . . . . .  
T i n  p l a t e  & o t h e r  b r i g h t  su r faces  . . . . . .  . . . . . . . . . . . . . . . .  A 1  1 o t h e r  areas 

Jewelry & watch m a n u f a c t u r i n g  . . . . . . . . . .  
Laundr ies  . . . . . . . . . . . . . . . . . . . .  Washing 

F l a t w o r k  i r o n i n g .  l i s t 4 n g .  masking . . . . . . . .  
Machine & p ress  f i n i s h i n g .  s o r t i n g  . . . . . . .  
F i n e  hand i r o n i n g  . . . . . . . . . . . . . . .  

- 



TABLE 2-53Q- -Cont inued  ... 

Task o r  Area 

Wat ts  p e r  S g u a r e  F o o t  
Room Cav i t y  Q a t i  o R e f e r  

0-5 5 + t o  No tes  

Leather  rnanufactur i  ng 
Clean ing.  t a n n i n g .  s t r e t c h i n g  . v a t  . . . . . . .  1.3 
C u t t i n g .  f l e s h i n g .  s t u f f i n g  . . . . . . . . . .  2 . 0  
F i n i s h i n g  R s c a r f i n g  . . . . . . . . . . . . . .  2.9 

Lea the r  work ing  . . . . . . . . . . .  Press ing  . w i  n d i  ng . g l a z i n g  (200) 
Grading.  matching.  c u t t i n g  s c a r f i n g .  . . . . . . . . . . . . . . . . . . . .  sewing (300) 

L i b r a r i e s  
Reading areas 

Reading p r i n t e d  m a t e r i a l  . . . . . . . . . . .  2.0 
Study and n o t e  t a k i n g  . . . . . . . . . . . .  3.8 

Conference areas . . . . . . . . . . . . . . . .  2.0 
Semi n a r  room . . . . . . . . . . . . . . . . . .  3.8 
Book s tacks  . . . . . . . . . . . . . . . . . .  2.0 
Book r e p a i r  & b i n d i n g  . . . . . . . . . . . . .  2.3 

C a t a l o g i n g  * . . . . . . . . . . . . . . . . .  3.8 
Card F i l e s  . . . . . . . . . . . . . . . . . . .  4.1 
C a r r e l s  . . . . . . . . . . . . . . . . . . . .  3.8 
C i r c u l a t i o n  desk . . . . . . . . . . . . . . . .  3.8 
Rare book rooms. a r c h i v e s  

Storage areas . . . . . . . . . . . . . . . .  1.0 
Reading areas . . . . . . . . . . . . . . . .  4.1 

Map. p i c t u r e  & p r i n t  rooms 
Storage areas . . . . . . . . . . . . . . . .  1.3 
Use areas . . . . . . . . . . . . . . . . . .  4.1 

Aud iov i sua l  areas . . . . . . . . . . . . . . .  2.3 
Audi o  1  i s t e n i  ng areas 

General . . . . . . . . . . . . . . . . . . .  1.3 
Note t a k i n g  . . . . . . . . . . . . . . . . .  3.8 
Record i n s p e c t i o n  . . . . . . . . . . . . . .  3.0 

Locker  rooms . . . . . . . . . . . . . . . . . . .  0.9 
Machine shops 

Rough bench & machine work . . . . . . . . . . .  2.0 
Medium bench & machine work.  automat ic  

machines. rough g r i  n d i  ng. medium b u f f  i ng 
R p o l i s h i n g  . . . . . . . . . . . . . . . .  3.0 

F i  ne bench and machine work. medium 
g r i n d i n g .  f i n e  b u f f i n g  & p o l i s h i n g  . . . . .  (500) . . . . . . . . . . . . . . . .  E x t r a - f  i ne work (1000) 

M a t e r i  a1 s hand1 i ng 
Wrapping. pack ing  l a b e l i n g  . . . . . . . . . . .  2.3 
P i c k i n g  s tock .  c l a s s i f y i n g  . . . . . . . . . . .  1.6 
Loadi  ng . t r u c k i  ng . . . . . . . . . . . . . . .  1.2 

- 
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Meat pack1 ng . . . . . . . . . . . . . . . . . .  S l  a u g h t e r i  ng 
C l  ean ing , c u t t i n g  , cook ing  , g r i n d i n g ,  . . . . . . . . . . . . . .  canning,  pack ing  

Mun ic ipa l  b u i  1 d i  ngs - - f  i r e ,  p o l  i c e  
Po l  i c e  . . . . . . . . . . . .  I d e n t i  f i c a t i  on reco rds  

J a i l  c e l l s  & i n t e r r o g a t i o n  rooms . . . . . . .  
F i r e  h a l l  . . . . . . . . . . . . . . . . . .  Dormi to ry  . . . . . . . . .  R e c r e a t i o n  room, wagon room 

O f f i c e s  
D r a f t i n g  rooms . . . . . . . .  D e t a i  1  ed d r a f t i n g ,  ca r tog raphy  . . . . . . . . . . . .  Rough l a y o u t  d r a f t i n g  
Account i ng o f f  i ces 

A u d i t i n g ,  tabu1 a t i n g ,  bookkeeping, . . . . . . . . .  bus i  ness machine o p e r a t i  on 
General o f f  i ces 

Reading poor  r e p r o d u c t i o n s ,  bus iness machine . . . . . . .  o p e r a t i o n ,  computer o p e r a t i o n  
Reading h a n d w r i t i n g  i n  ha rd  p e n c i l  o r  on 

poor  paper,  r e a d i n g  f a i r  rep roduc t ions ,  
a c t i v e  f i l i n g ,  m a i l  s o r t i n g  . . . . . . . . .  

Reading h a n d w r i t i n g  i n  i n k  o r  medium p e n c i l  
on good qua1 i t y  paper,  i n t e r m i t t e n t  . . . . . . . . . . . . . . . . . . .  f i l i n g  

P r i v a t e  o f f i ces- -same except :  
Reading h i g h  c o n t r a s t  o r  we1 1  p r i n t e d  

m a t e r i  a1 s  . . . . . . . . . . . . . . . . .  
C o n f e r r i n g  and i n t e r v i e w i n g  . . . . . . . . .  

Medical  and Denta l  O f f i c e s ,  C l i n i c s  
Denta l  s u i t e  

General ,  o p e r a t o r y  . . . . . . . . . . . . .  
Recovery room . . . . . . . . . . . . . . .  

Exami n a t i o n  & t r e a t m e n t  rooms . . . . . . . . . . . . . . . . . .  General 
Exami n i  ng tab1  e  . . . . . . . . . . . . . .  

L a b o r a t o r i e s  . . . . . . . . . . . . . . . . . .  General 
C lose work areas . . . . . . . . . . . . . .  

N u r s e s d e s k  . . . . . . . . . . . . . . . . .  
Therapy, p h y s i c a l  

General . . . . . . . . . . . . . . . . . .  
L i p  r e a d i n g  . . . . . . . . . . . . . . . .  

Therapy, occupa t iona l  
Work area,  genera l  . . . . . . . . . . . . .  . . . . . . . . . . .  Work t a b l e s ,  f i n e  work 



TABLE 2-53Q--Conti ... - nued .. 

T a s k  o r  Area 

W a t t s  p e r  S q u a r e  F o o t  
~ o o m - ~ a v  i t y  R a t 1  o  R e f e r  

0-5 5+ t o  N o t e s  

P a i n t  manu fac tu r ing  
General . . . . . . . . . . . . . . . . . . . .  1.3 . . . . . . . . . . . . . . . . .  C o l o r  match ing (200) 

P a i n t  shops 
D i  p p i  ng . s p r a y i  ng. f i  r i  ng . . . . . . . . . . .  2.0 
Rubbing . hand p a i n t i n g  & f i n i s h i n g  . a r t .  . . . . . . . . . .  . s t e n c i  1 spec i  a1 sp ray ing  2.0 . . . . . . . .  F i n e  hand p a i n t i n g  and f i n i s h i n g  2.7 . . . . . . . . . . . . . .  E x t r a - f i n e  hand work 

Paper box manu fac tu r ing  
(300) . . . . . . . . . . . . .  2.0 

Paper manu fac tu r ing  . . . . . . . . .  . Beaters .  g r i n d e r s  c a l e n d a r i n g  1.3 
F i n i s h i n g .  f i t t i n g .  t r imming .  papermaking 

machi nes . . . . . . . . . . . . . . . . . . .  2 . 0 . . . .  Hand coun t ing .  wet end o f  paper machine 2.4 
Paper machi ne r e e l  . paper i n s p e c t i o n .  

1  a b o r a t o r i  es . . . . . . . . . . . . . . . . .  3.1 
Rewi nder  . . . . . . . . . . . . . . . . . . . .  3.8 . . . . . . . . . . . . . . . . . . . . .  P l a t i n g  1.6 

P o l i s h i n g  and b u r n i s h i n g  . . . . . . . . . . . . .  2.7 
Post  o f f i c e s  

Lobby. on t a b l e s  . . . . . . . . . . . . . . . .  1 . 0 
S o r t i n g .  m a i l i n g .  e tc .  . . . . . . . . . . . . .  3.1 

P o u l t r y  i n d u s t r y  . . . . . . .  . R r o o d i  ng p r o d u c t i o n .  1 a y i  ng rooms 1 . 0  
Ha tcher ies  

General . . . . . . . . . . . . . . . . . . .  1 . 0  
Dubbing s t a t i o n  . . . . . . . . . . . . . . .  3.8 
Sexing . . . . . . . . . . . . . . . . . . . .  (1000) 

Egg hand1 i ng . . . . . . . . . . . . . . . . . .  2.0 
Egg p rocess ing  . . . . . . . . . . . . . . . . .  2.3 
Fowl p rocess ing  

Unload ing and k i l l i n g  . . . . . . . . . . . .  1.0 
General . . . . . . . . . . . . . . . . . . .  2.3 
I n s p e c t i o n  & g r a d i n g  s t a t i o n  . . . . . . . . .  3.1 

Feed s t o r a g e  . . . . . . . . . . . . . . . . . .  0.6 
Char ts  and records.  gauges . . . . . . . . . . .  1.3 

P r i n t i n g  i n d u s t r i e s  
Type f o u n d r i e s  . . . .  M a t r i x  making. d r e s s i n g  t ype .  c a s t i n g  2.9 

Fon t  assembly. s o r t i n g  . . . . . . . . . . . .  10 
P r i n t i n g  p l a n t s  

C o l o r  i n s p e c t i o n  . . . . . . . . . . . . . .  (200 
Machine compos i t i on  . . . . . . . . . . . . .  3.1 

Composing room . . . . . . . . . . . . . . . . .  3.1 
Presses . . . . . . . . . . . . . . . . . . .  2.4 
Proo f read ing  . . . . . . . . . . . . . . . . .  3.8 
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E 1 e c t  r o t y p i  ng 
Mold ing,  r o u t i n g ,  f i n i s h i n g ,  . . . . . . . . . .  l e v e l i n g  molds, t r i m m i n g  

B l o c k i n g ,  t i n n i n g ,  e l e c t r o p l  a t i  ng, . . . . . . . . . . . . . .  washing, back ing  
Photoengrav i ng . . . . . . . . . .  E t c h i n g ,  s t a g i n g ,  b l o c k i n g  

Rout ing ,  f i n i s h i n g  , p r o o f i n g ,  t i n t  . . . . . . . . . . . . . .  l a y i n g ,  masking 
Rubber goods, mechanical 

Stock p r e p a r a t i o n  . . . . . . . . .  P l  a s t e r i  ng . m i  11 i ng , banbury . . . . . . . . . . . . . . . . .  Ca lender ing  
F a b r i c  p r e p a r a t i o n ,  s tock  c u t t i n g ,  hose 

1  ooms , ex t ruded  & molded p roduc ts ,  . . . . . . . . . . . . . . . . . . . .  c u r i n g  . . . . . . . . . . . . . . . . . . .  I n s p e c t i o n  
Rubber t i  r e  manu fac tu r ing  . . . . . . . . . . . . . . . . . . . .  Banbury 

Tread s tock  . . . . . . . . . . . . . . . . . . .  General 
Booking and i n s p e c t i o n ,  e x t r u d e r ,  

check ing,  we igh ing,  w i d t h  measur ing . . . .  . . . . . . . . . . . . . . . . . .  Ca lender ing  
Stock c u t t i n g  . . . . . . . . . . . . . . . . . . .  General . . . . . . . . . . . . . .  C u t t e r s  & s p l i c e r s  . . . . . . . . . . . . . . . . .  Bead b u i l d i n g  
T i  r e  b u i  1  d i n g  . . . . . . . . . . . . . . . . . . .  General 

A t m a c h i n e s  . . . . . . . . . . . . . . . . .  
In -p rocess  s tock  . . . . . . . . . . . . . . . .  
cu r1 ng 

General 1.3 2.0 . . . . . . . . . . . . . . . . . . .  
A t  molds 2.4 3.4 . . . . . . . . . . . . . . . . . . .  

I n s p e c t  i on . . . . . . . . . . . . . . .  General . . .  ; . . . . . . . . . . . . . . . . . . .  A t  t i r e s  . . . . . . . . . . . . . . . . . . . .  Storage 
Sawmi 11 s  

Grad ing redwood lumber . . . . . . . . . . . . .  (300) (300) 
Schools 

Classrooms 
Grade A 3.7 - 3 . . . . . . . . . . . . . . . . . . .  
Grade B 3.2 - 3 . . . . . . . . . . . . . . . . . . .  
Grade C ; 2.7 - 3  . . . . . . . . . . . . . . . .  . .  

2.2 Grade D - 3  . . . . . . . . . . . . . . . . . . .  
____.___ _ _ _ _ - - - -  



TABLE 2-53Q--Conti  nued ....... -. 

Watts p e r  Square Foot  
~oom-C~VI t y  R a t i o  Refer  

0-5 5 + t o  Notes Task o r  Area 

Shops . . . . . . . . . . . . . . . . . . . . .  
S e r v i c e  space . . . . . . . . . . . . . .  Sta i rways .  c o r r i d o r s  . . . . . . . . . . . . .  T o i l e t s .  wash rooms 
S e r v i c e  S t a t i o n s  

S e r v i c e  bays . . . . . . . . . . . . . . . . . .  
Sales room . . . . . . . . . . . . . . . . . . .  

Sheet meta l  works 
General . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  T i  n  p l  a t e  i n s p e c t i o n .  s c r i  b i  ng 

Shoe manu fac tu r ing .  l e a t h e r  . . . . . . . . . . . . .  C u t t i n g  and s t i t c h i n g  . . . . . . . . . . . . . .  Making and f i n i s h i n g  
Shoe manufac tur ing .  rubber  . . . .  Washing. c o a t i n g .  m i l l  run.  compounding 

V a r n i s h i n g  . v u l c a n i z i n g .  c a l e n d e r i n g .  . . . . . . . . . . . .  upper and s o l e  c u t t i n g  . . . . . . . .  So le  r o l l i n g .  l i n i n g .  f i n i s h i n g  . . . . . . . .  Show windows..varies. see n o t e  2 
Soap manu fac tu r ing  . . . . . . . . . . . . . . . .  
Stone c r u s h i n g  and sc reen ing  . . . . . . . . . . . . . . . . . . . .  Screens 

Al l  o t h e r  . . . . . . . . . . . . . . . . . . .  
Storage b a t t e r y  manu fac tu r ing  . . . . . . . . . .  
Storage rooms o r  warehouses 

I n a c t i v e  . . . . . . . . . . . . . . . . . . . .  
A c t i v e  

Rough b u l k y  . . . . . . . . . . . . . . . . .  
Medium . . . . . . . . . . . . . . . . . . . .  
F i n e  . . . . . . . . . . . . . . . . . . . . .  

Sto res  
C i r c u l a t i o n  areas . . . . . . . . . . . . . . .  
Merchandi s i  ng areas . . . . . . . . . . . . . .  
Showcases. d i s p l a y s .  see n o t e  2 . . . . . . . .  
A l t e r a t i o n  room 

General . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  P r e s s i  ng 
Sewing . . . . . . . . . . . . . . . . . . . .  

F i t t i n g  room 
General . . . . . . . . . . . . . . . . . . .  
F i t t i n g  areas . . . . . . . . . . . . . . . .  

S t r u c t u r a l  s t e e l  f a b r i c a t i o n  . . . . . . . . . . .  
Sugar r e f i n i n g  

Grad ing . . . . . . . . . . . . . . . . . . . .  
C o l o r  i n s p e c t i o n  . . . . . . . . . . . . . . .  

T e s t i n g  1 a b o r a t o r i e s  
General . . . . . . . . . . . . . . . . . . . .  
Meters .  sca les .  e t c  . . . . . . . . . . . . . . .  



Task o r  Area 

Watts p e r  S q u a r e  F o o t  
~oom-cavity Ratio i i p f p r  

0 - 5 5 + t o  Motes 

T e x t i l e  m i l l s  
General . . . . . . . . . . . . . . . . . . . .  2.0 
Warping , weav i ng , s p i n n i n g  , 

dye ing,  f i n i s h i n g  . . . . . . . . . . . . . .  2.9 
I n s p e c t i o n - - v a r i e s ,  see n o t e  2  . . . . . . . . .  - 

Threa t res  and mo t ion  p i c t u r e  houses 
A u d i t o r i u m  & f o y e r  . . . . . . . . . . . . . .  0.3 
Lobby . . . . . . . . . . . . . . . . . . . . .  0.9 

Tobacco p roduc ts  
D r y i n g ,  s t r i p p i n g ,  genera l  . . . . . . . . . . .  1.3 . . . . . . . . . . . . . . .  Grad ing & s o r t i n g  (200 

T o i l e t s ,  wash rooms, lounges . . . . . . . . . .  1 .O 
U p h o l s t e r i n g  . . . . . . . . . . . . . . . . . .  2.9 
We1 d i  ng 

General . . . . . . . . . . . . . . . . . . . .  2.0 . . . . . . . . . . . . . . .  P r e c i s i o n  we1 d i  ng (1000) 
Woodworking 

Rough sawing & bench work . . . . . . . . . . .  1.3 
S i  z i  ng , p l  anni  ng , rough sand ing , 

medium machine and bench work,  
g l u i n g ,  veneer ,  cooperage . . . . . . . . . .  2.0 

Stockrooms . . . . . . . . . . . . . . . . . . . .  1.3 
F i n e  bench & machine work . . . . . . . . . . .  2.9 

- 

NOTES : 

1. Maximum c o n n e c t e d  l i g h t i n g  l o a d  f o r  t h e s e  t a s k s  s h a l l  be  b a s e d  on a 
comb ina t i on  o f  genera l  and t a s k - o r i e n t e d  l i g h t i n g .  Values g i v e n  i n  Tab le  
2-53Q a r e  f o r  t a s k - o r i e n t e d  l i g h t i n g .  Maximum connected l o a d  f o r  general  
l i g h t i n g  s h a l l  n o t  be more t h a n  o n e - t h i r d  o f  t h e  l i s t e d  l e v e l  f o r  t h e  
t a s k ,  and n o t  more t h a n  two  w a t t s  pe r  square f o o t  un less  a  s p e c i f i c  l oad  
i s  l i s t e d  f o r  t h e  genera l  a rea i nvo l ved .  I n  t h i s  case t h e  genera l  and 
t a s k  areas  a r e  c a l c u l a t e d  s e p a r a t e l y .  Where seve ra l  t ypes  o f  t a s k s  i n  
t h e  same a r e a - r e q u i r e  d i f f e r i n g  l o a d s ,  t h e  l o a d  f o r  g e n e r a l  l i g h t i n g  
s h a l l  n o t  b e  m o r e  t h a n  o n e - t h i r d  o f  t h e  a r e a - w e i g h t e d  l o a d s  f o r  t h e  
t a s k s .  Where t a s k - o r i e n t e d  l i g h t i n g  i s  used, i t  shou ld  be designed f o r  
maximum e f f e c t i v e n e s s  f o r  t h e  p a r t i c u l a r  t ask  and general  l y  c o n f i n e d  t o  
t h e  t a s k  area.  Task area i s  de f i ned  as 50 square  f e e t  i n  a rea,  cen te red  
a t  t h e  ma jo r  t a s k  l o c a t i o n  and of any shape a p p r o p r i a t e  t o  t h e  t a s k .  f o r  
a1 1  areas w i t h  an occupant  r a t i n g  from Tab le  2-531. o f  50 square  f e e t  pe r  
occupant  o r  more. F o r  occupant  r a t i n g s  o f  l e s s  than  50 square  f e e t  pe r  
occupant ,  t a s k  area s h a l l  equa l  occupant r a t i n g .  

95333 ( c )  
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NOTEI: (Con t i nued )  

2. Numbers i n  parentheses a r e  recommended i l l u m i n a t i o n  l e v e l s  i n  f oo tcand les .  
L i g h t i n g  f o r  t h e s e  t a s k s  s h a l l  be ob ta ined  by l o c a l  o r  l o c a l i z e d  general  
l i g h t i n g ,  and must be c o n f i n e d  t o  t h e  s p e c i f i c  t a s k  area,  which must be 
desc r i bed .  No wa t tage  l i m i t  a p p l i e s ,  b u t  t h e  wa t tage  r e q u i r e d  must be 
i n c l u d e d  i n  t h e  maximum c o n n e c t e d  l i g h t i n g  l o a d  Power a l l o t m e n t  f o r  
genera l  l i g h t i n g  i n  t h e  same area s h a l l  n o t  exceed two w a t t s  p e r  square 
f o o t  u n l e s s  a  s p e c i f i c  v a l u e  i s  g i v e n  f o r  t h e  genera l  area.  Note t h a t  t h e  
wa t tage  o b t a i n e d  under  t h i s  Note  i s  t h e  a c t u a l  r e q u i r e d  des ign  wat tage and 
n o t  a  power a1 l o t m e n t .  

3. Grade l e t t e r s  app l y  t o  Performance Grade (ES I )  o n l y .  F o r  d e t e r m i n a t i o n  
o f  g r a d e  o f  v i s u a l  p e r f o r m a n c e  t o  b e  o b t a i n e d ;  r e f e r  t o  " C a l i f o r n i a  
School L i g h t i n g  Des ign  and Eva lua t i on , "  1977 r e v i s i o n ,  C a l i f o r n i a  S t a t e  
Department o f  Educa t i on ,  Bureau o f  School F a c i  1 i t i e s  P lann ing ,  Sacramento, 
CA, and Los  Angeles,  C A .  

4. P u r e l y  d e c o r a t i v e  o r  ornamental  l i g h t i n g  must comply w i t h  t h e  wat tage 
1  i m i t a t i o n s  o f  t h e  p a r t i c u l a r  area.  

EXCEPTION: Areas where l i g h t i n g  i s  an i n t e g r a l  p a r t  o f  t h e  process  such as 
s t a g e  1  i g h t i n g  i n  t h e a t e r s ,  1 i g h t i n g  f o r  p l a n t  g rowth ,  pho tog raph ic  l igh t ing ,  
and areas  where c o n t r o l  requ i remen ts  d i c t a t e  t h e  use o f  s p e c i f i c  systems such 
as t h o s e  r e q u i  r i n g  i ncandescent  dimmi ng o r  f r e q u e n t  s w i t c h i n g ,  a r e  exempt f rom 
t h e  w a t t s  p e r  square  f o o t  l i m i t a t i o n  on l y .  The maximum connected l i g h t i n g  
l o a d  f o r  t h e s e  areas  must be r e p o r t e d .  I n  g e n e r a l .  t h i s  w i l l  be l i g h t  which 
i s  p r e s e n t  f o r  reasons o t h e r  t h a n  t o  p e r f o r m  a  v i s u a l  t a s k .  

95333 ( c )  
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SECOND GENERATION 

NONRESIDENTIAL BUILDING ENERGY EFFICIENCY STANDARDS 

ENERGY CONSERVATION STANDARDS 

FOR NEW OFFICES, RETAIL AND WHOLESALE STORES 



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 S  FOR NEW O F F I C E S  
R E T A I L  A N D  W H O L E S A L E  S T O R E S  

Sec. 2-5341. Requi rement s  

( a )  Proposed new o f f i c e s ,  r e t a i l  and who lesa le  s t o r e s  s h a l l  comply w i t h  S e c t i o n s  
2-5301 t h r o u g h  2-5304, 2-5311 th rough  2-5319, 2-5343, and e i t h e r  2-5341(b) 
o r  2-5342. 

( b )  Energy Budgets--Performance Compl i a n c e  Approach. 

Any new o f f i c e ,  r e t a i l  and who lesa le  s t o r e  u s i n g  a  performance compl i -  
ance approach s h a l l  be designed t o  use no more B r i t i s h  thermal  u n i t s  
( B t u )  o f  energy p e r  square f o o t  o f  c o n d i t i o n e d  f l o o r  area p e r  y e a r  
f rom d e p l e t a b l e  sources than  t h a t  s p e c i f i e d  i n  Tab le  2-53R, Tab le  
2-53S, T a b l e  2-53Sa f o r  t h e  a p p l i c a b l e  b u i l d i n g  t ype ,  and t h e  a p p l i c a -  
b l e  c l i m a t e  zone shown i n  F i g u r e  2-536. Any such b u i l d i n g  s h a l l  a l s o  
comply w i t h  Sec t i ons  2-5301 th rough  2-5304, 2-5311 th rough  2-5319 and 
2-5343. Energy r e q u i r e d  f o r  b u i l d i n g  c o o l i n g  s h a l l  be includ.ed i n  t h e  
energy consumpt ion c a l c u l a t e d  f o r  t h e  b u i l d i n g  even i f  t h e  p l a n s  and 
s p e c i f i c a t i o n s  do n o t  i n d i c a t e  t h a t  a i r  c o n d i t i o n i n g  w i l l  be i n s t a l l e d .  

2. The budgets i n  Tab les  2-53R, 2-53S, and 2-53Sa may be a d j u s t e d  when 
t h e  o p t i o n a l  c a l  c u l  a t i o n  f o r  maximum c o n n e c t e d  l i g h t i n g  l o a d  i n  
S e c t i o n  2-5342(d)2. i n d i c a t e s  more t h a n  t h e  w a t t s  p e r  square f o o t  f o r  
t h e  Maximum Ad jus ted  L i g h t i n g  Power D e n s i t y  f o r  A1  t e r n a t i v e  Component 
Package A. The a d j u s t e d  budget may be c a l c u l a t e d  by t h e  f o l l o w i n g  
formu1 a: 

AEB = EB + [(MCLL - MALPD w a t t s / f t 2  ) * 38.0 k ~ t u l w a t t - y e a r ]  

AEB = Ad jus ted  Energy Budget. 

EB = Energy Budget f rom Tab le  2-53R. Tab le  2-53S, o r  Tab le  2-53Sa. 

2 
MCLL = Maximum connected l i g h t i n g  l oad  f rom 5 2-5342(d)2 i n  w a t t s / f t  . 

MALPD = Maximum Ad jus ted  L i g h t i n g  Power D e n s i t y  f rom A1 t e r n a t i v e  
component Package A f o r  n o n r e s i d e n t i  a1 bu i  1 d i n g s  (Tab1 es 
2-53V1 th rough  2-53WA16) f o r  t h e  a p p r o p r i a t e  occupancy and 
c l  ima te  zone. 

The t o t a l  c a l  c u l  a t e d  a n n u a l  e n e r g y  c o n s u m p t i  on  f o r  t h e s e  e n e r g y  
budgets need n o t  i n c l u d e  any energy used by equipment t o  t r a n s f e r  
energy i n t o  . o r  o u t  o f  an energy s t o r a g e  medium designed t o  s h i f t  
energy use away f rom t h e  u t i l i t i e s '  peak demand p e r i o d .  T h i s  exc lud -  
a b l e  energy i n c l u d e s  t h e  added energy consumption due t o  a d d i t i o n -  
a l  p r e s s u r e  drops from l o n g e r  p i p e  o r  d u c t  runs o r  heat  exchangers and 
t h e  energy r e q u i r e d  t o  m a i n t a i n  t h e  energy s t o r a g e  medium i n  t h e  
d e s i r e d  tempera tu re  range o r  t h e  s t o r e d  energy s t a t e .  To exc lude such 
energy, t h e  b u i l d i n g  p e r m i t  a p p l i c a n t  s h a l l  demonstrate t o  t h e  s a t i s -  
f a c t i o n  of  t h e  enforcement agency t h a t  t h e  proposed b u i l d i n g  w i l l  
c o n t a i n  such equipment, by i n d i c a t i n g  s a i d  equipment on t h e  p l a n s  and 
s p e c i f i c a t i o n s  submi t ted  w i t h  t h e  b u i l d i n g  permi t a p p l i c a t i o n .  



Table  2 - 5 3 R .  ENERGY BUDGETS FOR O F F I C E S  OF 
THREE OR FEWER H A B I T A B L E  STORIES 

[kBtu  p e r  square f o o t  o f  cond i t i oned  f l o o r  area p e r  yea r ]  

Cl imate  
Zone 1 / Cond i t i oned  Cross-Sect iona l  Area of a S t o r y  i n  Square Feet- 

3,750 3,751 5,001 7,501 10,001 15,001 more 
o r  t o t o  t o  t o  t o  than 

1  ess 5,000 7,500 10,000 15,000 20,000 20,000 

 he budgets f o r  a mu1 t i - s t o r y  b u i l d i n g  may be met on a  t o t a l  b u i l d i n g  bas is  
under S e c t i o n  2-5304(d)2. 



Tab le  2-53s. ENERGY BUDGETS FOR OFFICES 
OF FOUR OR MORE HABITABLE STORIES 

[kBtu  p e r  square f o o t  o f  c o n d i t i o n e d  f l o o r  area p e r  y e a r ]  

C l i m a t e  Zone 11 Cond i t i oned  Cross-Sect iona l  Area o f  a S t o r y  i n  Square Fee t  - 
-- 

10,000 10,001 g r e a t e r  
o r  t o  than  

1 ess 22,500 22,500 
- 

1 111 107 9 9 
2 130 124 113 
3 107 103 96 
4 112 108 l o o  ............................................................................ 
5 11 3 109 101 
6 129 124 114 
7 106 103 97 
8 113 109 101 ............................................................................ 
9 117 113 104 

10 127 122 112 
11 147 141 126 
12 145 139 131 ............................................................................ 
13 141 135 122 
14 152 144 128 
15 159 151 135 
16 139 133 118 

" ~ h e  budgets f o r  a m u l t i - s t o r y  b u i l d i n g  may be met on a t o t a l  b u i l d i n g  b a s i s  
under S e c t i o n  2-5304(d)2. 



Table 2-53Sa. ENERGY BUDGETS FOR 
RETAIL AND WHOLESALE STORES 

[kBtu per  square f o o t  o f  cond i t i oned  f l o o r  area per year ]  

C l  imate 
Zone Condi t ioned Cross-Sect ional  Area of..a Story  i n  Square Feet 1 / 

3,750 3,751 5,001 7,501 10,000 12,501 15,001 more 
o r t o  t o  t o  t o  t o  t o  than 

l ess  5,000 7,500 10,000 12,500 15,000 20,000 20,000 

 he budgets f o r  a  m u l t i - s t o r y  b u i l d i n g  may be met on a t o t a l  b u i l d i n g  bas is  
under Sec t ion  2-5304(d)2. 
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SecL 2-5342.  A j J e r n a t ~ y e  Comeonen! - --- Packages: -pP_escri  p t i v e  Comgl l ance  Approach - 

Any new o f f i c e ,  r e t a i  1 ,  o r  who lesa le  s t o r e  u s i n g  a  p r e s c r i p t i v e  compl iance 
approach s h a l l  have i n s t a l  l e d  t h e  measures i n  A 1  t e r n a t i v e  Component Package A ,  
8 ,  o r  C ,  l i s t e d  i n  Tab les  2-53V1 th rough  2-53V16 and 2-53W1 th rough  2-53W16 and 
d e s c r i b e d  f u r t h e r  i n  S e c t i o n s  2-5342(a) -2-5342(e) ,  f o r  t h e  a p p l i c a b l e  b u i l d i n g  
t y p e ,  and f o r  t h e  a p p l i c a b l e  c l i m a t e  zone i n  F i g u r e  2-53G. Any such b u i l d i n g  
s h a l l  a1 so comply w i t h  S e c t i o n s  2-5301 th rough  2-5304, 2-5311 th rough  2-5319, 
and 2-5343. 

( a )  Opaque B u i l d i n g  Envelope. 

1. The r o o f  and suspended e x t e r i o r  f l o o r  s h a l l  have a  t o t a l  R-va lue  

( R t )  o f  a t  l e a s t  t h e  v a l u e  shown i n  t h e  A l t e r n a t i v e  Component 
Package. Where p a r t s  o f  t h e  r o o f  o r  f l o o r  have an R-value d i f f e r e n t  
f r o m  o t h e r  p a r t s ,  t h e  t o t a l  R-va lue  s h a l l  be determined u s i n g  t h e  
we igh ted  average t e c h n i q u e  shown i n  Equa t i on  2-53R. 

2. The opaque w a l l  s h a l l  h a v e  a  t o t a l  R - v a l u e  (R ) o f  a t  l e a s t  t h e  
v a l u e  shown f o r  t h e  a r e a l  heat  c a p a c i t y  o f  t h e  hPaque w a l l .  Where 
p a r t s  o f  t h e  opaque w a l l  have a  hea t  c a p a c i t y  o r  R-va lue  d i f f e r e n t  
f r o m  o t h e r  p a r t s ,  t h e  t o t a l  R-va lue  s h a l l  be determined u s i n g  t h e  
we igh ted  ave rag ing  techn iques  shown i n  Equa t i ons  2-534 and 2-53R. The 
w a l l  compl ies  i f  R a  i s  a t  l e a s t  Rm. 

A. D i f f e r e n t  Heat C a p a c i t i e s .  

E q u a t i o n  2-53Q 

Where 

Rm-= Minimum t o t a l  R-va lue  r e q u i r e d  f o r  t h e  opaque w a l l  as a  
who1 e. 

' H C ~  (2,..*,5) 
= T o t a l  a rea o f  a l l  p a r t s  o f  t h e  opaque w a l l  w i t h  

an a r e a l  heat  c a p a c i t y  shown i n  t h e  f i r s t  
(second,. . . , f i f t h )  ca tego ry  i n  t h e  A1 t e r n a t i v e  
Component Package. 

R ~ ~ l  (2,. . . , 5 )  
= Minimum t o t a l  R-va lue  r e q u i r e d  i n  t h e  Package 

f o r  t h e  f i r s t  (second,. . . f i f t h )  a r e a l  heat  
c a p a c i t y  ca tego ry .  

AT = T o t a l  opaque w a l l  area. 



R. D i f f e r e n t  R-values.  

Equat ion  2-53R 

Where 

R a  = Weighted average t o t a l  R-value o f  opaque w a l l  proposed 
t o  be i n s t a l  l e d .  

A1 (29 .e .  ,n) = T o t a l  a rea o f  a1 1  p a r t s  o f  t h e  opaque w a l l  w i t h  
a  t o t a l  R-value o f  R 

1(2,...,n) 

A = A1 + A 2  + ... T + An 

3 .  I f  A1 t e r n a t i v e  Component Package C i s  i n s t a l  l e d ,  w a l l  i nsu l  a t i o n  s h a l l  
be i n t e g r a l  w i t h  o r  e x t e r i o r  t o  t h e  r e s t  o f  t h e  w a l l  assembly. 

( b )  G l a z i n g  i n  Wal ls .  

1. The g l a z i n g  area i n  w a l l s  f o r  t h e  e n t i r e  b u i l d i n g  s h a l l  be no more 
t h a n  t h e  percentage o f  t h e  e x t e r i o r  s u r f a c e  area o f  w a l l s  ( e x c l u d i n g  
pa rape ts ,  w ing  wal l s ,  and o t h e r  p r o t r u s i o n s  f rom t h e  e x t e r i o r  w a l l s )  
shown i n  t h e  A l t e r n a t i v e  Component Package f o r  t h e  s p e c i f i e d  range o f  
shad ing c o e f f i c i e n t s  f o r  t h e  g l a z i n g .  

2. F o r  o f f i c e ' s  A l t e r n a t i v e  Component Packages D,  E ,  & F ,  t h e  area o f  
g l a z i n g  on w e s t - f a c i n g  w a l l s  s h a l l  be no more than  t h e  percentage o f  
t h e  area o f  t h e  e x t e r i o r  s u r f a c e  o f  t h e  w e s t - f a c i n g  w a l l s  ( e x c l u d i n g  
parapets ,  .wing w a l l  s ,  and o t h e r  p r o t r u s i o n s  f rom t h e  e x t e r i o r  sur faces 
o f  w a l l s )  shown i n  t h e  A l t e r n a t i v e  Component Package f o r  t h e  s p e c i f i e d  
range o f  shad ing c o e f f i c i e n t s  f o r  t h e  g l a z i n g .  

3. I n  d e t e r m i n i n g  t h e  maximum percentage o f  g l a z i n g  a l l owed  under ( b ) l .  
and (b)2. ,  i f  t h e  shad ing c o e f f i c i e n t s  o f  d i f f e r e n t  p a r t s  o f  g l a z i n g  
v a r y ,  t h e  g l a z i n g  percentage s h a l l  be no more than  t h e  v a l u e  shown, 
shown, f o r  t h e  area-weighted average o f  t h e  shading c o e f f i c i e n t s  o f  
t h e  g l a z i n g .  

4 .  I f  A l t e r n a t i v e  Component Package E i s  used  f o r  c o m p l i a n c e ,  a1 1 
g l a z i n g  i n  w a l l s  meet ing  t h e  c r i t e r i a  o f  Note 6 o f  Tab le  2-53T must be 
accompanied by day1 i g h t i n g  c o n t r o l s  f o r  lumi  na i  r e s  1 i g h t i  ng surfaces 
i n  co r respond ing  d a y l i t  spaces as r e q u i r e d  i n  S e c t i o n  2-5342(d)l.C. 

§5342(a)-5342(b) 
YY. 



5. F o r  t h e  purpose of comply ing  w i t h  Sec t i ons  2 - 5 3 4 2 ( b ) l .  and 2 - 5 3 4 % ( i 1 ) 2 . ,  
v e r t i c a l  g l a z i n g  w i t h  a  shad ing c o e f f i c i e n t  o f  1.00 t o  0 .72 inlay t)e 
t r e a t e d  as v e r t i c a l  g l a z i n g  w i t h  an o v e r a l l  shad ing c o e f f i c i e n t  a s  
shown i n  Tab le  2-53TS i f :  

The v e r t i c a l  g l a z i n g  i s  shaded w i t h  an opaque e x t e r i o r  overhang 
t h a t :  

( 1 )  runs  t h e  e n t i r e  h o r i z o n t a l  w i d t h  o f  t h e  v e r t i c a l  g l a z i n g ;  

( 2 )  i s  a t t a c h e d  t o  t h e  e x t e r i o r  w a l l  above t h e  g l a z i n g ;  and 

( 3 )  i s  l o c a t e d  so  t h a t  t h e  overhang ang le ,  t h e  ang le  between a  
v e r t i c a l  l i n e  f rom t h e  bot tom o f  t h e  g l a z i n g ,  and a l i n e  
f rom t h e  bot tom o f  t h e  g l a z i n g  t o  t h e  o u t s i d e  edge o f  t h e  
overhang,  i s  equal  t o  o r  g r e a t e r  t h a n  t h e  overhang ang le  
shown i n  Tab le  2-53TS. 

Tab le  2-53TS 

-- - - 
E q u i v a l e n t  

Overhang Shading 
-- Angle C o e f f i c i e n t  - - - . - - 

East/West F a c i n g  30" 
45" 

Nor th /Sou th  F a c i n g  30" 0.60 
45" 0.45 

6. F o r  c l i m a t e  zones 1  and 16,  a l l  g l a z i n g  must be s p e c i a l  g l a z i n g  w i t h  
a  maximum o v e r a l l  U-value o f  0.65 i n  A l t e r n a t i v e  Component Packages 
A, 0 ,  C ,  0, E, & F,  except  f o r  A l t e r n a t i v e  Component Packages f o r  
H igh  R i s e  O f f i c e s .  

( c )  G l a z i n g  i n  Roofs. 

1. H o r i z o n t a l  g l a z i n g  ( s k y l i g h t s )  i s  t h e  l i g h t  t r a n s m i s s i v e  p a r t  of 
g l a z i n g  w i t h  a  p l a n e  o f  i n s t a l  l a t i o n  equal  t o  o r  l e s s  t h a n  60" from 
t h e  h o r i z o n t a l .  

2. H o r i z o n t a l  g l a z i n g  i s  n o t  a1 lowed i n  A l t e r n a t i v e  Component Package A 
o r  C .  

35342 ( b )  -5342 (L)- 
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3. I f  g l a z i n g  i n  r o o f s  i s  i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  any o f  t h e  
A l t e r n a t i v e  Component Packages, t h e  area o f  g l a z i n g  i n  roo fs  s h a l l  
be equal o r  l e s s  than  t h e  percentage o f  t h e  area o f  i t s  correspond- 
i n g  d a y l i t  a rea  f o r  g l a z i n g  i n  r o o f s  shown i n  t h e  A l t e r n a t i v e  Compon- 
e n t  Package f o r  t h e  range of shading c o e f f i c i e n t s  o f  t h e  g l a z i n g  i n  
r o o f s .  

4. D a y l i t  a rea  f o r  g l a z i n g  i n  r o o f s  i s  t h e  area on any f l o o r  l i t  by s a i d  
g l a z i n g  and enc losed  by t h e  f o l  l o w i n g  boundar ies :  

A. Any f l o o r - t o - c e i l  i n g  i n t e r i o r  o r  e x t e r i o r  w a l l  o r  v e r t i c a l  
p a r t i t i o n  whose area 30 i nches  o r  more above t h e  f l o o r  has an 
a r e a - a v e r a g e d  v i  s i  b l e  t r a n s m i s s i o n  o f  l e s s  t h a n  40 p e r c e n t ;  

B. V e r t i c a l  p lanes  t h a t  a r e  p a r a l l e l  t o  t h e  edges o f  t h e  c e i l i n g  
open ing o f  t h e  h o r i z o n t a l  g l a z i n g  , and whose h o r i z o n t a l  d i s t a n c e  
f rom t h e  v e r t i c a l  l i n e  f rom t h e  c e n t e r  o f  t h e  g l a z i n g  t o  t h e  
f l o o r  i s  t h e  l e s s e r  o f  (1) and ( 2 )  below. 

( 1 )  The sum o f :  t h e  h o r i z o n t a l  d i s t a n c e  f r o m  t h e  v e r t i c a l  l i n e  
th rough  t h e  c e n t e r  o f  t h e  g l a z i n g  t o  t h e  m i d p o i n t  o f  t h e  
edge  o f  t h e  c e i l i n g  o p e n i n g  p l u s  t h r e e  q u a r t e r s  o f  t h e  
f l  o o r - t o - c e i  1  i ng h e i g h t  . 

( 2 )  The v e r t i c a l  d i s t a n c e  f r o m  t h e  f l o o r  t o  t h e  e x t e r i o r  p l a n e  
o f  t h e  r o o f  measured a l o n g  t h e  v e r t i c a l  l i n e  f rom t h e  c e n t e r  
o f  t h e  h o r i z o n t a l  g l a z i n g .  

5 .  D a y l i t  a rea  f o r  h o r i z o n t a l  g l a z i n g  does n o t  i n c l u d e  d a y l i t  areas f o r  
v e r t i c a l  g l a z i n g  when t h e  1  i g h t s  d i r e c t l y  above t h a t  a rea a r e  c o n t r o l -  
l e d  by d a y l i g h t i n g  c o n t r o l s  t h a t  respond t o  l i g h t  f r om t h e  v e r t i c a l  
g l a z i n g .  

6. I f  an area i s  l i t  by two o r  more sepa ra te  h o r i z o n t a l  g l a z i n g s  areas,  
i t  s h a l l  be accounted f o r  as h o r i z o n t a l  d a y l i t  a rea  f o r  o n l y  one o f  
t h e  g l a z i n g s  areas.  

7. H o r i z o n t a l  g l a z i n g  w i t h  a  shad ing  c o e f f i c i e n t  o f  1.00 t o  0.51 s h a l l  
have a  v i s i b l e  l i g h t  t r a n s m i s s i o n  o f  a t  l e a s t  70 p e r c e n t .  H o r i z o n t a l  
g l a z i n g  w i t h  a  s h a d i n g  c o e f f i c i e n t  o f  0.50 t o  0 . 0 1  s h a l l  have  a  
v i s i b l e  1  i g h t  t r a n s m i s s i o n  o f  a t  l e a s t  25  percen t .  

8. F o r  c l i m a t e  zones 1 and 16,' a1 1  g l a z i n g  must be s p e c i a l  g l a z i n g  w i t h  a 
maximum o v e r a l l  U-va lue  o f  0.65 i n  A l t e r n a t i v e  Component Packages A ,  
B,  C ,  D, E ,  & F ,  except  f o r  A l t e r n a t i v e  Component Packages f o r  High 
R i s e  O f f i c e s .  



( d )  LjghtLn-9.. L i g h t i n g  s h a l l  be l i m i t e d  t o  (1) t h e  Maximum Adjusted L i y h t l n q  
Power Dens i t y  shown i n  t h e  A l t e r n a t i v e  Component Package and descr lber i  i n  
Sec t ion  2 - 5 3 4 2 ( d ) l ;  o r  ( 2 )  t h e  Maximum Adjus ted Connected L i  q h t i n g  Load 
descr ibed i n  Sect i o n  2-5342(d)2. 

1. Maximum Ad jus ted  L i g h t i n g  Power Dens i t y .  

A. The l i g h t i n g  w a t t s  p e r  square f o o t  o f  c o n d i t i o n e d  f l o o r  area.  as 
ad jus ted  under Sec t ion  2-5342(d)l.B., s h a l l  be equal t o  o r  l ess  
t h a n  t h e  Maximum Adjus ted L igh t . i ng  Power Dens i ty  shown i n  t h e  
A l t e r n a t i v e  Component Package. 

0 .  F o r  t h e  purpose o f  demonst ra t ing  compliance w i t h  Sec t ion  2-5342 
( d ) l . A . ,  t h e  d e s i g n  l i g h t i n g  power  d e n s i t y  o f  t h e  b u i l d i n g  
may be ad jus ted  i n  accordance w i t h  Equat ion 2-53s. Adjustments 
f o r  d a y l i g h t i n g  c o n t r o l s  s h a l l  n o t  be a l lowed i n  A l t e r n a t i v e  
Component Package B.  

Equat ion 2-53s 

[WT - (CW1) (PSAF1) - (CW2) (PSAF2)-. . .- (CWn) (PSAFn)I 
ALPD = 

CFA 

Where 

ALPD = ad jus ted  l i g h t i n g  power d e n s i t y  

WT = t o t a l  l i g h t i n g  w a t t s  i n  b u i l d i n g  

"1, 2. ... n  = w a t t s  o f  l i g h t i n g  i n  space 1, 2, ..., n  

w i t h  c o n t r o l s  as s p e c i f i e d  i n  Tab le  2-531 

PSAF1, 2, ... n  = power savings adjustment f a c t o r  f o r  

space 1, 2, . . . , n, as s p e c i f i e d  i n  
Tab le  2-53T 

CFA = c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g  

If A 1  t e r n a t i v e  Component Package B i s  i n s t a l  l e d  a1 1  lumi na i  res  
1  i g h t i n g  s u r f a c e s  w i t h i n  d a y l i t  a r e a s  f o r  g l a z i n g  i n  r o o f s  
s h a l l  have d a y l i g h t i n g  c o n t r o l s  meet ing t h e  c r i t e r i a  o f  Notes 4 
and 5 o f  Tab le  2-53T. I f  A l t e r n a t i v e  Component Package E i s  
i n s t a l l e d ,  a l l  l u m i n a i r e s  l i g h t i n g  sur faces w i t h i n  d a y l i t  spaces 
s h a l l  have d a y l i g h t i n g  c o n t r o l s  meet ing t h e  c r i t e r i a  o f  Notes 4 
and 5  o f  Tab le  2-53T. A d a y l i t  area i s  any area t h a t  i s  e i t h e r  
( 1 ) .  ( 2 ) ,  o r  ( 3 )  below: 



(1) a  d a y l i t  a r e a  f o r  g l a z i n g  i n  w a l l s .  as d e f i n e d  be low:  

D a y l i t  a r e a  f o r  g l a z i n g  i n  w a l l s  i s  t h e  s m a l l e s t  a r e a  
on t h e  f l o o r  w i t h i n  t h e  f o l l o w i n g  boundar ies.  

A. Any f l o o r - t o - c e i l i n g  i n t e r i o r  o r  e x t e r i o r  w a l l  o r  
p a r t i  t i o n ,  i n c l u d i n g  t h a t  o f  t h e  v e r t i c a l  g l a z i n g ;  

B.  A v e r t i c a l  p l a n e  o r  p l a n e s  e x t e n d e d  p e r p e n d i c u l a r  
t o  t h e  p l a n e  o f  t h e  g l a z i n g  t w o  f e e t  h o r i z o n t a l l y  
d i s t a n t  f r o m  end p o i n t s  o f  t h e  w i d e s t  h o r i z o n t a l  
e x t e n t  o f  t h e  o p e n i n g  f o r  t h e  g l a z i n g  i n  t h e  w a l l ;  

and 

C .  A v e r t i c a l  p l a n e  p a r a l l e l  t o  t h e  g r e a t e s t  h o r i z o n t a l  
w i d t h  o f  t h e  g l a z i n g  o p e n i n g  i n  t h e  w a l l ,  15 f e e t  
d i s t a n t  f r o m  t h i s  w i d t h  on t h e  s i d e  o f  t h e  g l a z i n g  
t h a t  i s  p r o v i d e d  w i t h  comfo r t  c o n d i t i o n i n g .  

( 2 )  a  d a y l i t  a rea f o r  g l a z i n g  i n  r o o f s ,  as d e f i n e d  i n  S e c t i o n  
2 - 5 3 4 2 ( ~ ) 4 .  

( 3 )  a  d a y l i t  a r e a  f o r  b o t h  g l a z i n g  i n  w a l l s  and g l a z i n g  i n  
r o o f s  . 

D. I f  A l t e r n a t i v e  Component Package D f o r  r e t a i l  and w h o l e s a l e  
s t o r e s  i s  i n s t a l  l e d ,  a1 1  lumi  n a i  r e s  i n  day1 i t  spaces correspond- 
i n g  t o  d a y l i t  areas f o r  h o r i z o n t a l  g l a z i n g  s h a l l  be c o n t r o l l e d  
by d a y l i g h t i n g  c o n t r o l s  meet ing  t h e  c r i t e r i a  o f  Note 4  t o  Tab le  
2-53T and t h e  requ i rements  o f  S e c t i o n  2-5319 and a l l  l i g h t s  s h a l l  
be c o n t r o l l e d  by a  programmable t i m e r  meet ing  t h e  requirements 
s p e c i f i e d  i n  Tab le  2-53T and i t s  foo tnotes .  

95342 ( d )  
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TABLE 2 - 5 3 T .  A D J U S T M E N T  F A C T O R S  FOR S P E C I A L  L I G H T  I NG CONTROLS!' -- A - -- -- - - -- . - - -. . - - - - 

C o n t r o l  Type 
Power Sav i ngs 

2 1 
A p p l  i cab1 e 

Adjustment Fac to r -  B u i l d i n g  Space(s) 

cupant-  3/  ,y i n g  Devices- 0.30 Any s i n g l e  space up t o  250 
square f e e t  and enclosed 
by c e i  1  i n g  h e i g h t  p a r t i -  
t i  ons; c lassrooms, c o n f e r -  
ence rooms, computer 
rooms, s to rage  areas.  
c o r r i d o r s .  o r  w a i t i n g  
rooms 

6 1 Any day l  i t  s p a c e  4  / ,?/ Dayl i g h t i  ng Con t ro l s - -  
Con t i  nuous Dimmi ng 0.30 
Stepped C o n t r o l s  0.20 

7 /  0.15 Programmable T im ing  C o n t r o l s - -  Any space 

5  / Lumen Maintenance C o n t r o l s - -  0.10 Any space 

4  / ,?/ Day1 i g h t i  ng Cont ro ls - -  0.44 Any s i n g l e  space up t o  
w i t h  Occupant- 3/,51 250 square f e e t  w i t h i n  
Sensing Devices - day1 i t  spaces, and enclosed 

by c e i  1  i ng h e i g h t  
p a r t i t i o n s  

3/  ,5/ Occupant-Sensings Dev ices  - 0.37 Any s i n g l e  space up t o  
w i t h  Lumen Maintenance 250 square f e e t  and en- 
C o n t r o l  s  c l o s e d  by c e i l i n g  h e i g h t  

p a r t i t i o n s  
- ---- 

NOTES : 

1. No ad jus tment  f a c t o r  s h a l l  be a1 lowed f o r  c o n t r o l s  r e q u i r e d  by an a l t e r n a -  
t i v e  component package o r  r e q u i r e d  under p r o v i s i o n s  of  S e c t i o n  2-5319. 
Dimmi ng c o n t r o l s  o f  incandescent  1  amps o r  1 umi n a i  r e s  s h a l l  n o t  qua1 i f y  . 
Except  as shown, o n l y  one adjustment f a c t o r  may be used f o r  each b u i l d i n g  
space o r  l u m i n a i  r e ,  and 50% o r  more of t h e  l u m i n a i  r e  s h a l l  be w i t h i n  t h e  
a p p l i c a b l e  space t o  q u a l i f y  f o r  t h e  power sav ings ad jus tment  f a c t o r .  These 
c o n t r o l s  must be i n s t a l l e d  i n  s e r i e s  w i t h  t h e  l i g h t s  and i n  s e r i e s  w i t h  a l l  
manual s w i t c h i n g  dev i ces  i n  o r d e r  t o  q u a l i f y  f o r  an adjustment f a c t o r .  

To q u a l i f y  f o r  t h e  power  s a v i n g s  a d j u s t m e n t  f a c t o r ,  o c c u p a n t - s e n s i n g  
d e v i c e s  s h a l l  meet t h e  c r i t e r i a  o f  A o r  B i n  E x c e p t i o n  I 1  t o  S e c t i o n  
2-5319. Separa te  sensors and s w i t c h i n g  must be p r o v i d e d  f o r  each enclosed 
space o r  area. 



NOTES:  F o r  Tab le  2-53T (Cont inued)  

4. D a y l i g h t i n g  c o n t r o l s  s h a l l  be a b l e  t o  reduce e l e c t r i c  power consumption f o r  
t h e  c o n t r o l l e d  l i g h t i n g  t o  50 pe rcen t  o r  l e s s  o f  maximum power consurnp- 
t i o n ,  s h a l l  c o n t r o l  a l l  l u m i n a i r e s  d e l i v e r i n g  50  p e r c e n t  o r  more o f  
t h e i r  l i g h t  o u t p u t  t o  s u r f a c e s  w i t h i n  d a y l i t  spaces. and s h a l l  n o t  c o n t r o l  
any l u m i n a i  r e  d e l i v e r i n g  more  t h a n  50 p e r c e n t  o f  i t s  1  i g h t  o u t p u t  t o  
s u r f a c e s  o u t s i d e  day1 i t  spaces. Day1 i g h t i n g  c o n t r o l  power sav ings  a d j u s t -  
m e n t s  a r e  n o t  a1 l o w e d  when u s i n g  A 1  t e r n a t i v e  Component Package B f o r  
compl i ance. 

5. L i g h t i n g  c o n t r o l s  s h a l l  meet t h e  requ i rements  o f  S e c t i o n  2-5319. 

6. The d a y l i t  space must be il lurn ina ted by e i t h e r :  

A .  G l a z i n g  i n  w a l l s  more t h a n  3  f e e t  i n  v e r t i c a l  e x t e n t  w i t h  i t s  
h i g h e s t  edge  4 o r  more  f e e t  above  t h e  f l o o r  o f  t h e  d a y l i t  a r e a ;  
0 r 

B. G l a z i n g  i n  r o o f s  w i t h  sash, 2  square  f e e t  o r  more i n  area.  

7. Programmable t i m i n g  c o n t r o l s  used f o r  c r e d i t  i n  c o n j u n c t i o n  w i t h  Tab le  
2-53T must be  capab le  o f :  

A. Programming d i f f e r e n t  schedu les  f o r  weekdays and weekends; and 

R.  Temporary o v e r r i d e  by occupants w i t h  au tomat i c  r e t u r n  t o  t h e  o r i g i n a l  
s c h e d u l e s .  O v e r r i d e  c o n t r o l s  s h a l l  be r e a d i l y  a c c e s s i b l e ;  and 

C.  P r o v i d i n g  independent  c o n t r o l  o f  each l i g h t i n g  l o a d  wh ich  i s  r e q u i r e d  
t o  be s e p a r a t e l y  c o n t r o l  l e d  i n  S e c t i o n  2-5319 as r e q u i  r i n g  i ndepend- 
e n t  c o n t r o l .  E x c e p t i o n  I V  t o  S e c t i o n  2 -5319  does n o t  a p p l y  and 
p r o v i s i o n s  o f  S e c t i o n  2-5319(c)  must be met. 



Opt iona l  C a l c u l a t i o n  f o r  Maximum Ad jus ted  Connected L i g h t i n g  Load. 

The w a t t s  o f  t h e  b u i l d i n g ' s  ad jus ted  connected l i g h t i n g  l oad  s h a l l  be 
no more t h a n  t h e  maximum c a l c u l a t e d  as i n d i c a t e d  below i n  Sec t i on  
2-5342(d)2.A. T h i s  s e c t i o n ,  S e c t i o n  2-5342(d)2., s h a l l  n o t  be used i n  
A1 t e r n a t i v e  Component Package C f o r  o f f i c e  bu i  l d i  ngs , and shal  l be 
used o n l y  i f  t h e  p lans  and s p e c i f i c a t i o n s  submi t ted  under Sec t i on  
1403(a)2(A)  o f  T i t l e  20, C a l i f o r n i a  A d m i n i s t r a t i v e  Code. show t h e  
occupancy and use i n  each space. 

A .  C a l c u l a t e  t h e  maximum connected l i g h t i n g  l o a d  f o r  l i g h t i n g  i n s i d e  
t h e  b u i l d i n g  e n v e l o p e  as i n d i c a t e d  b e l o w  as a  summat ion o f  
wat tage a l l o t m e n t s  determined f o r  i n d i v i d u a l  areas, rooms, and 
t a s k  l o c a t i o n s  i n  t h e  b u i l d i n g  envelope as shown i n  t h e  r e q u i r e d  
p lans ,  based on t h e  i l l u m i n a n c e  category  and t h e  room c a v i t y  
r a t i o  (RCR) c a l c u l a t e d  as shown i n  Equa t ion  2-53P. 

(1) F o r  o f f i c e s  t h e  a p p r o p r i a t e  i l l u m i n a n c e  category  f o r  each 
a r e a l a c t i v i  t y  s h a l l  be s e l e c t e d  f rom t h e  O f f i c e  L j  g h t i n g  
American N a t i o n a l  Standard P r a c t i c e ,  ANSIIIES RP-1 1982. 

Spaces des igna ted  f o r  i 11 umi nance category  F  and h i g h e r  
s h a l l  be i d e n t i f i e d  on t h e  p l a n s  and s p e c i f i c a t i o n s  submit-  
t e d  u n d e r  S e c t i o n  1 4 0 2 ( a ) 2 ( A )  o f  T i t l e  20. C a l i f o r n i a  
A d m i n i s t r a t i v e  Code, showing l o c a t i o n s  o f  i n d i v i d u a l  t a s k s  
and e q u i p m e n t  t o  p r o v i d e  i l l u m i n a t i o n  o f  t h o s e  t a s k s .  

The i l l u m i n a n c e  c a t e g o r y  f o r  v i s u a l  t a s k  r e q u i r e m e n t s  
s e l e c t e d  f o r  each t a s k  space s h a l l  n o t  be based upon an 
i n c i d e n t a l  t a s k  o r  combinat ion  o f  t a s k s  wh ich  s p e c i f y  use of  
a  g i v e n  i 1  lumi  nance ca tegory  o r  h i g h e r  when t h e  i n c i d e n c e  of 
t h e s e  t a s k s  t o t a l s  l e s s  t h a n  two hours p e r  work ing  day. 

S e l e c t i o n  o f  a  h i g h e r  l e v e l  i l l u m i n a n c e  category  t o  accom- 
modate poor  q u a l i t y  t a s k s  s h a l l  be p e r m i t t e d  o n l y  i f  task  
q u a l i t y  cannot  be improved. Task q u a l i t y  may be improved 
if t h e  equipment o r  p rocedure  t h a t  produces t h e  poor  q u a l i t y  
t a s k  i s  c o n t r o l l e d  by t h e  occupant. Tasks w i t h  q u a l i t y  t h a t  
cannot be improved a r e  generated o u t s i d e  o f  t h e  c o n t r o l  of 
t h e  bus iness o f  t h e  occupant work ing  w i t h  these  tasks .  A 
"poor q u a l i t y  t a s k "  i s  a  v i s u a l  t a s k  t h a t  r e q u i r e s  i l l u m i -  
nance ca tegory  "E" o r  g r e a t e r  and i s  due t o  cho ice  of a  
w r i t i n g  o r  p r i n t i n g  method t h a t  produces c h a r a c t e r s  t h a t  a r e  
o f  s m a l l e r  s i z e  o r  l ower  c o n t r a s t  t h a n  good q u a l i t y  a l t e r n a -  
t i v e s  t h a t  a r e  r e g u l a r l y  used i n  o f f i c e s .  Poor q u a l i t y  
t a s k s  i n c l u d e  t h e  f o l l o w i n g :  



D i t t o  copy 
Thermal copy, poor  copy 
Xerography, 3 r d  genera t i on  o r  g r e a t e r  
Thermal p r i n t e r  
Impact  p r i n t e r .  2nd carbon o r  l a t e r  
Typed p r i n t .  2nd carbon o r  l a t e r  
P r i n t i n g - 6  p t  t y p e  
H a n d w r i t t e n  carbon cop ies  
H a n d w r i t t e n  #4 and ha rde r  penc i  1  

Examples o f  good q u a l i t y  a l t e r n a t i v e s  which a r e  r e g u l a r l y  
used i n  o f f i c e s  and wh ich  may be s e l e c t e d  t o  rep1 ace one 
o f  t h e  above poo r  q u a l i t y  t a s k s  i n c l u d e :  

Mimeograph and xerograph copy 
Impact  p r i n t e r s  w i t h  good r i b b o n  
Typed o r i g i n a l s  i n  8 p t  and l a r g e r  t y p e  
H a n d w r i t t e n  o r i g i n a l s  i n  #2 p e n c i l  o r  pen 

( 2 )  F o r  r e t a i l  and who lesa le  s t o r e s ,  t h e  l i g h t i n g  power l e v e l  
f o r  merchand is ing  and assoc ia ted  s e r v i c e  areas o f  s t o r e s  
a s  d e f i n e d  i n  T a b l e  1 o f  t h e  I l l u m i n a t i n g  E n g i n e e r i n g  
S o c i e t y  P u b l i c a t i o n ,  "RP2" Recommended P r a c t i c e  f o r  L i g h t i n g  
Merchand is ing  Areas, s h a l l  be t h e  Tab le  2-5311 w a t t s  p e r  
square  f o o t  1  i s t e d  f o r  t h e  f o l l o w i n g  i 1  luminance c a t e g o r i e s :  

--- ... PA- 

Des igna te  as 
Area o r  Task . -- - - I 1  1 umi nance Category:  . ....... - -... 

1 ................ Gross Sa les  Area D/E 
2  Valance .......................... F  

3  ................ F e a t u r e  D i s p l a y s  .G 

........ Show Windows............... G 

A1 1  Others..  .............. .See Se_ctcon 2-5342(,d)A_(3). 

NOTES : 

1. Gross s a l e s  area equa ls  t h e  t o t a l  o f  merchandise, 
d i s p l a y ,  s a l e s  t r a n s a c t i o n ,  f i t t i n g  room and 
a s s o c i a t e d  c i  r c u l  a t i o n  and e n t r y  areas.  

V a l a n c e  l i g h t i n g  i s  d e f i n e d ,  f o r  t h e  p u r p o s e  o f  
d e t e r m i n i n g  i t s  power  a l l o t m e n t ,  as a  s y s t e m  o f  
l u m i n a i r e s  ar ranged t o  p r o v i d e  accent  l i g h t i n g  power 
i l l u m i n a t i o n  a l o n g  a  w a l l  s u r f a c e .  The v a l a n c e  
l i g h t i n g  power a1 l o tmen t  equa ls  t h e  t a s k - o r i e n t e d  
w a t t s  p e r  square f o o t  v a l u e  shown f o r  i l l u m i n a n c e  
c a t e g o r y  F and R C R  0 t o  3.5 m u l t i p l i e d  by  t h e  
a rea  formed by m u l t i p l y i n g  a  two f o o t  w a l l  s u r f a c e  
w i d t h  t i m e s  t h e  f l u o r e s c e n t  l u m i n a i  r e  1  ength. T h i s  
i s  e q u i v a l e n t  t o  10 w a t t s  p e r  l i n e a r  f o o t  t imes  t h e  
f l  ou rescen t  1  umi n a i  r e  1 ength.  



S e c t i o n  2-5342(d)2 .A(2)  N O T E S :  (Cont inued)  

De ta i  l e d  dimensioned documentat ion on p l  ans must be shown 
when an a l l o t m e n t  i s  t aken  f o r  more than  one t i e r  o f  va lance 
l u m i n a i r e s .  To q u a l i f y  as a  separa te  t i e r ,  a  minimum o f  2 
f e e t  v e r t i c a l  s e p a r a t i o n  between valances must e x i s t .  Fo r  
va lance  1  i g h t i  ng systems u s i n g  non- f l uo rescen t  types o f  
l u m i n a i r e s ,  t h e  area used f o r  t h e  a1 l o tmen t  s h a l l  be c a l c u -  
l a t e d  as  t h e  l e n g t h  o f  a c c e n t e d  w a l l  t i m e s  a  t w o  f o o t  
w a l l  s u r f a c e  w i d t h .  

3. F e a t u r e  d i s p l a y  i s  d e f i n e d  as an i t e m  o r  i tems r e q u i r i n g  
spec i  a1 h igh1  i g h t i n g  t o  v i s u a l l y  a t t r a c t  a t t e n t i o n  and s e t  
a p a r t  f r o m  t h e  s u r r o u n d i n g  a r e a .  Such i t e m s  i n  s t o r e s  
l a r g e r  t h a n  1,000 square f o o t  a r e  n o t  a  p a r t  o f  merchandise 
d i r e c t l y  a s s e s s i b l e  t o  customers. 

The 1  i g h t i  ng power a1 1 otment f o r  f e a t u r e  d i s p l a y  s h a l l  be: 

a. The g r e a t e r  o f  1000 w a t t s  o r  t h e  wat tage determined by 
m u l t i p l y i n g  t h e  Tab le  2-53U w a t t s  p e r  square f o o t  v a l u e  
t i m e s  5 pe rcen t  o f  t h e  gross  sa les  area;  and 

b. Where l i g h t i n g  i s  p r o v i d e d  f o r  w a l l  moun ted  f e a t u r e  
d i s p l a y s ,  a  separa te  a d d i t i o n a l  a l l o t m e n t  equal t o  t h e  
wa t tage  determined by mu1 t i p l y i n g  t h e  Tab le  2-53U w a t t s  
p e r  square f o o t  v a l u e  t imes  10 pe rcen t  o f  t h e  t o t a l  w a l l  
a rea i n  t h e  gross sa les  area,  e x c l u d i n g  f i t t i n g  rooms. 
When va lance  l i g h t i n g  i s  i n s t a l l e d .  t h e  w a l l  d i s p l a y  
a l l o t m e n t  c a l c u l a t i o n  s h a l l  exc lude an area equal t o  t h e  
va lance  l e n g t h  t imes  s i x  f e e t  f o r  t h e  f i r s t  t i e r  and 
t imes  two f e e t  f o r  subsequent t i e r s  o f  valance.  

The w a t t s  p e r  s q u a r e  f o o t  v a l u e  s h a l l  be  d e t e r m i n e d  
as a  w e i g h t e d  a v e r a g e  o f  t h e  T a b l e  2 -53U v a l u e s  based 
upon  t h e  a c t u a l  number o f  d i s p l a y s  i n  each  t a s k  a r e a l  
t h row d i s t a n c e  category .  

I n  a r e a s  where  l u m i n a i r e s  must  be a t  o r  above 1 5  f o o t  
m o u n t i n g  h e i g h t s  t h e  a1 l o t m e n t  may b e  i n c r e a s e d  by t h e  
f o l l o w i n g  m u l t i p l i e r s :  

Requi r e d  Mount i  ng Hei gh t  ( F e e t )  M u l t i p l i e r  



A1 1  o t m e n t s  c a l  c u l  a t e d  f o r  f 1  o o r  mounted d i  s p l  ays a n d  
w a l l  mounted d i s p l a y s  a r e  separa te  and any excess wat tage 
above what i s  a c t u a l l y  i n s t a l  l e d  f o r  one may n o t  be added 
t o  t h e  a l l o t m e n t  o f  t h e  o t h e r .  

Areas e s t a b l i s h e d  f o r  de te rm in ing  f e a t u r e  d i s p l a y  a1 1 o t -  
ments need n o t  be excluded from c a l c u l a t i o n  o f  gross sa les  
area a l l o t m e n t .  F e a t u r e  d i s p l a y  a l l o t m e n t s  a r e  i n  a d d i t i o n  
t o  t h e  gross  s a l e s  area a l l o t m e n t .  

EXCEPTIONS: 

1. I f  d e t a i l e d  d o c u m e n t a t i o n  o f  a c t u a l  a r e a s  
w i t h  s p e c i f i c  dimensions o f  a1 1 f e a t u r e  d i s p l a y s  
and each l u m i n a i  r e  des ignated f o r  each o f  t hese  
d i s p l  ays i s  p r o v i d e d ,  t h e  f e a t u r e  d i s p l a y  
a l l o t m e n t  may b e  u s e d  up t o  a  maximum o f  10 
pe rcen t  o f  t h e  gross  s a l e s  area. . . 

2. I f  v e r y  v a l u a b l e  m e r c h a n d i s e ,  n o t  d i r e c t l y  
a c c e s s i b l e  t o  t h e  c u s t o m e r ,  i s  p r e s e n t e d  as 
f e a t u r e  d i s p l a y s  i n  f l o o r  mounted.  c o u n t e r  
cases t h a t  a r e  e x t e r n a l l y  l i g h t e d  from above; 
an a l l o t m e n t  o f  20 w a t t s  p e r  square f o o t  t imes  
t h e  a c t u a l  a r e a  o f  l i g h t e d  case  t o p  may b e  
used.  D e t a i l e d  d o c u m e n t a t i o n  on p l a n s  must  
show a c t u a l  placement w i t h  s p e c i f i c  dimensions 
o f  e n c l o s e d  c o u n t e r  d i s p l a y  cases  and each 
l u m i n a i  r e  des ignated t o  p r o v i d e  l i g h t i n g  f o r  
each case. 

NOTE: Very  v a l u a b l e  m e r c h a n d i s e  i n c l u d e s :  
j e w e l r y ,  r a r e  c o i n s ,  s m a l l  a r t  o b j e c t s  and 
s i m i  1  i a r  i tems where s e l l  i ng i n v o l v e s  customer 
i n s p e c t i o n  o f  v e r y  f i n e  d e t a i l  f r o m  o u t s i d e  o f  a  
l ocked  coun te r  case. 

O f f i c e  spaces i n  r e t a i l  b u i l d i n g s  s h a l l  have 1  i g h t i n g  power 
a1 l o tmen ts  based upon p r o v i s i o n s  o f  S e c t i o n  2-5342(d)2.A(1) .  

( 3 )  F o r  spaces i n  e i t h e r  o f f i c e  o r  r e t a i l  b u i l d i n g s  which a r e  
n o t  covered by p r o v i s i o n s  o f  S e c t i o n  2-5342(d)2.A(1) o r  
( 2 )  above, t h e  a p p r o p r i a t e  i 1  luminance category  s h a l l  be 
s e l e c t e d  f r o m  t h e  IES l i g h t i n g  Handbook, 1981 Reference 
Volume, Appendix A, F i g u r e  2-2. 



( 4 )  C a l c u l a t e  t h e  a l l o t t e d  w a t t s  f o r  each space by m u l t i p l y i n g  
t h e  square f e e t  o f  area by t h e  w a t t s  p e r  square f o o t  v a l u e  
f o r  t h e  s e l e c t e d  i l l u m i n a n c e  category  f rom Tab le  2 -53U.  F o r  
i l l u m i n a n c e  c a t e g o r i e s  A ,  R ,  C and D ,  t h e  e n t i  r e  space  i s  
a l l o t t e d  t h e  des igna ted  w a t t s  p e r  square f o o t  v a l u e  f o r  t h e  
c a t e g o r y .  F o r  i l l u m i n a n c e  c a t e g o r i e s  E and F ,  a t a s k -  
o r i e n t e d  1  i g h t i n g  a1 l o tmen t  a t  t h e  des ignated w a t t s  pe r  
square f o o t  v a l u e  f o r  t h e  ca tegory  i s  a l l owed  f o r  50 percent  
o f  t h e  area and t h e  ba lance of t h e  area i s  a l l owed  a  general  
l i g h t i n g  a l l o t m e n t  a t  o n e - t h i r d  t h e  des ignated w a t t s  p e r  
square f o o t  v a l u e  f o r  t h e  ca tegory .  F o r  i l l u m i n a n c e  cate-  
g o r i e s  G ,  H and I, t h e  a l l o t t e d  w a t t s  p e r  square f o o t  v a l u e  
f o r  t h e  ca tegory  s h a l l  be a l l owed  f o r  o n l y  t h e  a c t u a l  task  
area as shown on t h e  p lans.  F o r  i l l u m i n a n c e  ca tegor ies  
A t h r o u g h  F ,  i f  va lues  f rom RCR columns "RCR 3.5 t o  7 "  o r  
"RCR 7+" a r e  used, c a l c u l a t i o n  o f  t h e  RCR s h a l l  be made f rom 
Equa t ion  2-53P. 

( 5 )  The t o t a l  a l l o t t e d  w a t t s  s h a l l  be determined as t h e  summa- 
t i o n  o f  a l l o t t e d  w a t t s  f o r  a l l  A ,  9, C ,  D, E and F i l l u m i -  
nance ca tegory  spaces p l u s  e i t h e r  t h e  a l l o t t e d  w a t t s  o r  
a c t u a l  des ign  w a t t s ,  whichever i s  s m a l l e r ,  f o r  each G, H and 
I i l l u m i n a n c e  ca tegory  space. 

( 6 )  M u l t i p l e  a l l o t m e n t s  f o r  t h e  same space a r e  a l l owed  i f  two 
o r  more d i s t i n c t l y  d i f f e r e n t  1 i g h t i n g  systems a r e  r e q u i r e d  
f o r  m u l t i p l e  use o f  t h e  space and a r e  independent ly  c i r c u i t -  
ed and i n t e r l o c k e d  t o  p e r m i t  o n l y  one system t o  be operated 
a t  a  t ime .  



TABLE 2-53U. PER SQUARE FOOT VALUES APPLICABLE - - - - -- -- - - . - . - -- - - - - - - - - -- - - - - - 
TO OFFICES, RETAIL 8 WHOLESALE STORES 

. - - - -- - - - - - - - - - -- - - - -- -- - - - - - - 

Watt -. - - Per - -. - Squa-re- -. . . f p o t  
I 1  1 umi nance R C R  RCR RC R See 
Category** 0 t o  3.5 3.5+ t o  7 7 + Note 

Task Area Task Area 

< 2 f t2  - > 2 f t  
2 

OR 
Throw D i  stance* 

> 8 F t .  

* "Throw D i s t a n c e "  i s  d e f i n e d  as d i s t a n c e ,  documented on p l a n s ,  between lum i -  
n a i r e  and c e n t e r  o f  l i g h t e d  p l a n e  on a  f e a t u r e  d i s p l a y .  

** Numbers i n  parentheses a r e  t h e  mid-range f o o t c a n d l e  l e v e l s  f o r  t h e  i l l u m i -  
nance ca tegory .  

NOTES : 

1. Maximum connected l i g h t i n g  l o a d  f o r  t hese  tasks  s h a l l  be based on a  combina- 
t i o n  o f  genera l  and t a s k - o r i e n t e d  l i g h t i n g .  Values g i v e n  i n  Tab le  2-531) 
a r e  f o r  t a s k - o r i e n t e d  1  i g h t i  ng. Maximum connected 1 oad f o r  general  1  i g h t -  
i n g  s h a l l  n o t  be  more than  o n e - t h i r d  o f  t h e  l i s t e d  l e v e l  f o r  t h e  task ,  and 
n o t  more t h a n  two w a t t s  p e r  square f o o t  un less  a  s p e c i f i c  l oad  i s  l i s t e d  
f o r  t h e  genera l  a rea i n v o l v e d .  I n  t h i s  case t h e  genera l  and t a s k  areas a r e  
c a l  c u l  a t e d  s e p a r a t e l y .  



Where seve ra l  t ypes  o f  t asks  i n  t h e  same area r e q r ~ i  r e  d i f f e r i n g  
l o a d s .  t h e  l o a d  f o r  g e n e r a l  l i g h t i n g  s h a l l  n o t  be  more t h a n  
o n e - t h i r d  o f  t h e  a r e a - w e i g h t e d  l o a d s  f o r  t h e  t a s k s .  Where 
t a s k - o r i e n t e d  l i g h t i n g  i s  used, i t  shou ld  be designed f o r  maximum 
e f f e c t i v e n e s s  f o r  t h e  p a r t i c u l a r  t a s k  and g e n e r a l l y  c o n f i n e d  t o  
t h e  t a s k  area. Task area i s  d e f i n e d  as 50 square f e e t  i n  area,  
cen te red  a t  t h e  ma jo r  t a s k  l o c a t i o n  and o f  any shape a p p r o p r i a t e  
t o  t h e  t a s k ,  f o r  a l l  areas w i t h  an occupant r a t i n g  f rom Tab le  
2-53L o f  50 s q u a r e  f e e t  p e r  o c c u p a n t  o r  more.  F o r  o c c u p a n t  
r a t i n g s  o f  l e s s  t h a n  50 square f e e t  p e r  occupant,  t a s k  area s h a l l  
equal  occupant r a t i n g .  

L i g h t i n g  f o r  t h e s e  t a s k s  o r  r e t a i l  f e a t u r e  d i s p l a y s  s h a l l  be 
o b t a i n e d  by l o c a l  l i g h t i n g ,  and s h a l l  be c o n f i n e d  t o  t h e  s p e c i f i c  
t a s k  area.  wh ich  s h a l l  be descr ibed.  F o r  s t o r e  f e a t u r e  d i s p l a y s ,  
i n  l i e u  o f  d e s c r i p t i o n  o f  s p e c i f i c  t a s k  areas,  t h e  l o c a t i o n  of 
each f e a t u r e  d i s p l a y  and i d e n t i f i c a t i o n  o f  i t s  l i g h t i n g  equipment 
s h a l l  be shown on p lans .  Any l i g h t i n g  power a l l o t m e n t  d e t e r -  
m i n e d  f o r  t h e s e  t a s k s ,  t h a t  i s  more t h a n  t h e  l i g h t i n g  power 
l e v e l  a c t u a l l y  i n s t a l  l e d ,  s h a l l  n o t  be a p p l i e d  t o  o t h e r  t a s k  
a  reas.  

B. L i g h t i n g  C o n t r o l s .  F o r  t h e  purpose o f  demons t ra t i ng  compl i ance w i t h  
S e c t i o n  2-5342(d)2.A., t h e  des ign  l i g h t i n g  w a t t s  o f  t h e  b u i l d i n g  may 
be a d j u s t e d  f o r  l i g h t i n g  c o n t r o l s  i n  accordance w i t h  Equa t ion  2-53T. 
Adjustments f o r  d a y l i g h t i n g  c o n t r o l s  s h a l l  n o t  be a l l owed  i n  A l t e r n a -  
t i v e  Component Package 0 , o r  A l t e r n a t i v e  Component Package D f o r  
R e t a i  1  and Wholesal e  Stores .  

Equa t ion  2-53T 

[W, - (CW, ) (PSAF1 ) - (CW2) (PSAF2) --. * -  (CWn ) ( P S A F ~ )  J 
ACLL = -- - 

CF A 

Where 

ACLL = a d j u s t e d  connected l i g h t i n g  l o a d  

WT = t o t a l  l i g h t i n g  w a t t s  i n  b u i l d i n g  

C W ~ ,  2, ..., n  = w a t t s  o f  l i g h t i n g  i n  space 1, 2, ..., n  
w i t h  c o n t r o l s  as s p e c i f i e d  i n  Tab le  2-53T 

P S A F ~ ,  2, ..., n  = power sav ings adjustment f a c t o r  For space 1, 2 ,  . . . , n, as s p e c i f i e d  i n  Tab le  2-53T 

CFA = c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g  



C. To demonstrate l i g h t i n g  compl iance f o r  any o f  t h e  A l t e r n a t i v e  Compon- 
e n t  Packages i n  accordance w i t h  t h i s  subsec t i on  2-5342(61)2 where a  
n o n - z e r o  L i g h t i n g  C o n t r o l  R e d u c t i o n .  LCR, i s  s p e c i f i e d  f o r  t h e  
package. l i g h t i n g  c o n t r o l s  a re  requ i  rod.  To meet t h e  LCR r e q u i r e -  
ment, a  minimum wat tage o f  l i g h t i n g  i n  the b u i l d i n g  must be c o n t r o l -  
l e d  by t h e  e n e r g y  s a v i n g  c o n t r o l s  l i s t e d  i n  T a b l e  2-53T.  T h i s  
minimum i s  de termined by u s i n g  t h e  c o n t r o l l e d  l i g h t i n g  t o  c a l c u l a t e  
t h e  A c t u a l  L i g h t i n g  C o n t r o l  Reduct ion ,  AkCR, ALCR must be a t  l e a s t  as 
l a r g e  as LCR t o  comply w i t h  t h e  requ i rements .  Where ALCR: 

[ ( c w ~ )  ( P S A F ~ )  + ( C W ~ )  (PSAF2)+. . .+ (CWn) (PSAFn)] 
ALCR = 

Where 

ALCR = A c t u a l  L i g h t i n g  C o n t r o l  Reduct ion,  w a t t s  pe r  
square f o o t ,  c a l  c u l  a ted  f o r  t h e  appl  i c a n t 8 s  
a c t u a l  b u i l d i n g .  

"1, 2, ..., n  = t h e  c o n t r o l  l e d  wa t tage  o f  1 i g h t i n g  i n  
space 1, 2, ... , n  w i t h  c o n t r o l s  as s p e c i f i e d  
i n  Tab le  2-531 and notes  do t h a t  Table.  

PSAF1, 2, ..., n  = power sav ings adjustment f a c t o r  f o r  
space 1, 2, . . . , n, as s p e c i f i e d  i n  Tab le  2 - 5 3  

CFA = c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g  

Power s a v i n g s  a d j u s t m e n t s  o r  c o n t r o l  c r e d i t s  u s e d  t o  c a l c u l a t e  
ALCR f o r  an A l t e r n a t i v e  Component Package,  may n o t  be used  f o r  
o t h e r  compl iance c r e d i t s  o r  ad jus tments .  A l l  c o n t r o l l e d  l i g h t i n g  
need n o t  be i n c l u d e d  i n  t h e  c a l c u l a t i o n  o f  ALCR. 

( e )  Space C0nd.i t i  o n i  ng Systems : 

Space c o n d i t i o n i n g  systems i n s t a l l e d  as p a r t  o f  A l t e r n a t i v e  Component 
Package A ,  5 ,  o r  C s h a l l  meet t h e  c o n t r o l  and s i z i n g  r e q u i  remen ts  o f  
S e c t i o n  2-5342(e) l . ,  and one o f  t h e  a l t e r n a t i v e  s e t s  o f  space c o n d i t i o n i n g  
performance c r i t e r i a  o f  S e c t i o n  2-5342(e)2. 

1. C o n t r o l  a n d  -.-. -. 

A.  All  HVWG systems i n s t a l  l e d  as p a r t  o f  an A l t e r n a t i v e  Component 
Package  s h a l l  i n c l u d e  an i n t e g r a t e d  t e m p e r a t u r e  o r  e n t h a l  p y  
economi  mer c y c l e  o r  i n t e g r a t e d  w a t e r  economi z e r  c y c l e ;  o r  
a  separa te  v e n t i l a t i o n  sys tem(s)  capab le  o f  s u p p l y i n g  outdoor  
a i r  f o r  v e n t i l a t i o n  and capable o f  b r i n g i n g  i n  o u t s i d e  a i r  under 
t h e r m o s t a t i c  c o n t r o l  whi 1 e 1 o c k i  ng ou t  o t h e r  mechanical h e a t i n g  
o r  c o o l i n g  systems. The economizer s h a l l  be capable o f  o p e r a t i n g  
and. p r o v i d i n g  p a r t i  it1 coo l  i ng, even when a d d i t i o n a l  mechanical 
c o o l i  ng i s  r e q u i  r e d  t o  meet p a r t  o f  t h e  load.  



EXCEPTIONS: 

1. Systems o f  l e s s  than  3,000 CFM peak supp ly  a i r  volume and 
d i r e c t  expansion c o o l i n g  systems o f  15 tons  o r  l e s s  nominal 
c o o l i n g  c a p a c i t y  may use a  two p o s i t i o n  economizer t h a t  i s  
n o t  a b l e  t o  p r o v i d e  p a r t i a l  c o o l i n g  when mechanical c o o l i n g  
must ope ra te  s imu l taneous ly .  

2. The q u a l i t y  o f  o u t s i d e  a i r ,  as d e f i n e d  i n  Tab le  I o f  ASHRAE 
Standards 62-81, i s  so poor  as t o  r e q u i r e  e x t e n s i v e  t r e a t -  
ment o f  a i r ,  and t h e  s y s t e m  i s  60 t o n s  o r  l e s s  n o m i n a l  
c o o l i n g  l o a d  and n o t  w a t e r  cooled.  

3. The system serves o n l y  p e r i m e t e r  zones o f  wh ich  no p a r t  i s  
l o c a t e d  more t h a n  15 Feet  f rom an exposed w a l l .  

4. Systems w i t h  n.o mechanical  c o o l  i ng capabi  1 i t y  . 
5. The t o t a l  c a p a c i t y  o f  c o o l i n g  systems w i t h o u t  economizers 

s e r v i n g  t h e  b u i l d i n g  i s  l e s s  5 pe rcen t  o f  t h e  t o t a l  i n -  
s t a l l e d  c o o l i n g  c a p a c i t y .  

€3. A l l  HVAC systems t h a t  a r e  i n s t a l l e d  as p a r t  o f  an A l t e r n a t i v e  
Component Package s h a l l :  

( 1 )  p r o v i d e  t h e r m o s t a t i c  c o n t r o l s  f o r  each zone which c o n t r o l  
t h e  supp ly  o f  h e a t i n g  and c o o l i n g  t o  t h a t  zone independent ly  
o f  o t h e r  zones. 

EXCEPTION: I n d e p e n d e n t  p e r i m e t e r  sys tems  may s e r v e  m u t i p l e  
zones o f  t h e  p r i m a r y / i n t e r i o r  system w i t h  t h e  f o l l o w -  
i n g  l i m i t a t i o n s :  

( a )  The p e r i m e t e r  system s h a l l  i n c l u d e  a t  l e a s t  one t h e r m o s t a t i c  
c o n t r o l  zone f o r  each ma jo r  b u i l d i n g  exposure. A major  
b u i l d i n g  exposure i s  an area o f  t h e  b u i l d i n g  wh ich  con ta ins  
e x t e r i o r  w a l l s  a1 1 f a c i n g  one o f  t h e  c a r d i n a l  o r i e n t a t i o n s ,  

, n o r t h ,  e a s t ,  south ,  o r  west (as  d e f i n e d  i n  S e c t i o n  2-5302) 
f o r  50 cont'snguous f e e t  o r  more. M ino r  exposures, t hose  
w i t h  e x t e r i o r  w a l l s  f a c i n g  one c a r d i n a l  o r i e n t a t i o n  f o r  l e s s  
t h a n  50  c o n t i g u o u s  f e e t .  may b e  s e r v e d  by  an a d j a c e n t  

_ p e r i m e t e r  system c o n t r o l  zone whose e x t e r i o r  w a l l  o r i e n t a -  
t i o n  i s  no g r e a t e r  t han  90 degrees f rom t h e  o r i e n t a t i o n  
o f  t h e  m i  n o r  exposure. 

( b )  The p e r i m e t e r  system h e a t i n g  and/or  c o o l i n g  supp ly  s h a l l  
be c o n t r o l  l e d  by t h e r m o s t a t ( s )  l o c a t e d  w i t h i n  t h e  zones(s)  
served by t h e  system. 

$5342 ( e )  1 .A.  -B . 
114. 



C .  Systems t h a t  r e h e a t ,  r e c o o l  , m i x  warm and c o l d  a i r  s t r e a m s ,  
o r  o the rw ise  opera te  h e a t i n g  and c o o l i n g  systems s e r v l n g  t h e  same 
zone o r  zones s imu l taneous ly  , s h a l l  meet t h e  r-equi rernents o f  (1)  
o r  ( 2 )  below: 

(1) The system i s  a  v a r i a b l e  a i r  volume system w i t h  t h e  capabi-  
1 i t y  o f  reduc ing  a i r  volume, d u r i n g  p e r i o d s  o f  occupancy, t o  
30 p e r c e n t  o r  l e s s  o f  t h e  supp ly  a i r  volume, o r  t h e  minimum 
a1 lowed t o  meet v e n t i l a t i o n  requirements o f  S e c t i o n  2-5343, 
wh ichever  i s  g r e a t e r ,  be fo re  mi x i  ng , r e h e a t i n g  , o r  recoo l  i ng 
t a k e s  p lace.  The system c o n t r o l s  s h a l l  a l s o  r e s e t  supply 
a i  r temperatures  by t h e  r e p r e s e n t a t i v e  zone requ i  r i n g  t h e  
most c o o l i n g  ( f o r  c o o l i n g  systems) o r  t h e  most h e a t i n g  ( f o r  
h e a t i n g  systems).  Hea t ing  supp ly  a i r  may be r e s e t  based on 
o u t s i d e  a i r  temperatures  r a t h e r  t h a n  t h e  zone c a l l i n g  f o r  
t h e  most hea t ing .  Represen ta t i ve  zones s h a l l  i n c l u d e  a t  
1  e a s t  two  separa te  zones o f  d i f f e r e n t  non-nor th  exposures, 
and one i n t e r i o r  zone. 

( 2 )  The energy used f o r  rehea t ing ,  r e c o o l i n g  o r  h e a t i n g  warm 
a i r  i n  m i x i n g  systems i s  p r o v i d e d  e n t i r e l y  f rom nondep le t -  
a b l e  e n e r g y  s o u r c e s  o r  e n e r g y  r e c o v e r e d  f r o m  l i g h t i n g ,  
h e a t i n g .  c o o l i n g ,  wa te r  h e a t i n g  o r  processes which  would 
o t h e r w i s e  be wasted. 

0. V a r i a b l e  A i r  Volume systems i n s t a l  l e d  as p a r t  o f  an A l t e r n a t i v e  
Component Package s h a l l  i n c l u d e  supp ly  f a n ( s )  (and r e t u r n  f a n ( s )  , 
i f  p r e s e n t )  t h a t  

(1) a r e  capab le  o f  r e d u c i n g  t h e  t o t a l  a i r  f l o w  as a  f u n c t i o n  o f  
t h e  t o t a l  h e a t i n g  o r  c o o l i n g  l o a d .  and 

( 2 )  h a v e  a  p a r t  l o a d  p e r f o r m a n c e  such  t h a t  t h e  f a n  w a t t a g e  
index ,  when supp ly  fans  (and r e t u r n  fans ,  i f  p r e s e n t )  a r e  
o p e r a t i n g  a t  50 pe rcen t  o f  v o l u m e t r i c  f l o w  f o r  t h e  des ign 
c o o l i n g  l oad ,  i s  l e s s  than  50 pe rcen t  of t h e  fan wat tage 
index  ( F w I )  l i s t e d  f o r  t h e  HVAC Power C r i t e r i a  Set se lec ted .  

2. HVAG Power C r i t e r i a .  

Any HVAC system i n s t a l l e d  as p a r t  o f  an A l t e r n a t i v e  Component Package 
s h a l l  meet one o f  t h e  s e t s  o f  performance c r i t e r i a  1  i s t e d  i n  t h e  
A l t e r n a t i v e  Component Package. There i s  o n l y  one s e t  o f  performance 
c r i t e r i a  f o r  A l t e r n a t i v e  Component Packages i n  o f f i c e s  o f  f o u r  o r  
more s t o r i e s .  P lease n o t e  t h a t  a l l  s i t e  energy consumed s h a l l  be 
conver ted  t o  source energy as p e r  Tab le  2-538 

A. Source h e a t i n g  power index,  HPIS, s h a l l  be c a l c u l a t e d  as shown 

i n  Equa t ion  2-5311, when a1 1 energy power i n p u t s  a r e  conver ted 
t o  B t u / h r  i n  accordance w i t h  Tab le  2-538. 



Equat ion 2-53U - - . 

Where 

H P I s  = Source Hea t ing  Power Index 

E1,2,. . . ,n = S o u r c e  e n e r g y  i n p u t s  ( i n  s o u r c e  B t u / h r )  f o r  a1 1 HVAC 
components used t o  d e l i v e r  heat  t o  t h e  b u i l d i n g  a t  des ign 
c o n d i t i o n s ,  i n c l u d i n g ,  b u t  n o t  l i m i t e d  t o ,  those  t o  t h e  
furnace,  pumps, a l l  fans, heat  pumps, b o i l e r s ,  and pack- 
aged HVAC u n i t s  used t o  d e l i v e r  a r  d i s t r i b u t e  heat  t o  t h e  
zones. The energy i n p u t s  s h a l l  a l s o  i n c l u d e  r e t u r n  fans 
used t o  b r i n g  r e c i r c u l a t e d  a i r  back t o  t h e  HVAC system. 
The energy i n p u t s  need no t  i n c l u d e  exhaust fans o r  o t h e r  
equipment t h a t  a r e  no t  p a r t  o f  t h e  HVAC h e a t i n g  system(s). 

2  CFA = t h e  c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g  i n  f t  . 
5. Source c o o l i n g  power index,  C P I  , s h a l l  be , c a l c u l a t e d  as shown 

i n  Equat ion 2-5314, and ad jus tea  where a p p l i c a b l e  by Equat ion 
2-53W, where a l l  energy power i n p u t s  a r e  conver ted t o  B t u  o r  
B t u / h r  i n  accordance w i t h  Tab1 e  2-53B. 

Equat ion - 2-53V 

(E1+E2te .+En) 
C P I S  = - 

CFA 

Where 

CPIs = Source C o o l i n g  Power Index 

,2,...,n = Energy i n p u t s  ( i n  source B t u / h r )  f o r  a l l  HVAC components 
used t o  remove heat f rom t h e  b u i l d i n g  zones a t  des ign 
c o n d i t i o n s ,  i n c l u d i n g ,  b u t  n o t  1 i m i  t e d  t o ,  t h o s e  t o  

- c o o l i n g  towers ,  c h i  1 l e r s ,  condensers, fans,  pumps, heat  
pumps, packaged HVAC u n i t s ,  and supply and r e t u r n  fans,  
and duc t  systems. I t  need no t  i n c l u d e  exhaust fans o r  
o t h e r  equipment t h a t  a r e  no t  p a r t  of  t h e  HVAC c o o l i n g  
sys tem(s) .  

CFA = t h e  c o n d i t i o n e d  f l o o r  area o f  t h e  b u i l d i n g  i n  ftL. 

The CPIS may be ad jus ted  as shown i n  Equat ion 2-53W f o r  process 

1 oads as d e f i n e d  i n S e c t i o n  2-5304(d)4.Ce(3).  



E q u a t i o n  2-53! 

Where 

CPIas = Adjusted source coo l i ng  power index 

CPI, = Source c o o l i n g  power index 

H 
P  

= Sens ib le  and l a t e n t  heat o f  process loads 

Ht 
= To ta l  sens ib l e  and l a t e n t  heat ( i n c l u d i n g  process heat)  

cooled by t h e  system 

C. The fan  wattage index, FWI, f o r  t h e  fans t h a t  d e l i v e r  v e n t i l a t i o n  
a i r  t o  t h e  zones o r  r e t u r n  sa id  a i r  t o  t he  supply fans s h a l l  be 
c a l c u l a t e d  as shown i n  Equat ion 2-53X. 

Equat ion 2-53X 
---.- 

(FW1 + FW2 +...+ FWn) 
FWI = 

C F A  

Where 

FWI = fan  wattage index 

FW1,~,...,n = t h e  power requirement f o r  each fan a t  des ign coo l i ng  
cond i t i ons ,  i n  wa t ts  

2 
CFA = t h e  cond i t ioned  f l o o r  area o f  t h e  b u i l d i n g  i n  f t  . 

The FWI may be ad justed f o r  process loads and f o r  added pressure 
drop due t o  spec ia l  l y  requ i red  i n  t reatment ( p u r i f i c a t i o n )  o f  
o u t s i d e  o r  r e c i r c u l a t e d  a i r  as shown i n  E q u a t i o n s  2-53Y and 
2-53Z- be1 ow. 



E q u a t i o n  -- 2-53Y 

Where 

FWI = Fan Wattage Index before adjustment f o r  process 
1 oads 

FW1apc = Fan Wattage Index ad justed f o r  process loads 

H = Sens ib le  heat o f  process loads 
P  

Ht = To ta l  sens ib l e  heat cooled by t h e  system 

Equat ion ---- 2-532 

Where 

= Add i t i ona l  pressure drop o f  equipment ( f i  1  t e r s ,  Pat adsorp t ion  media treatment,  o r  e l e c t r o s t a t i c  
p r e c i p i t a t i o n )  r e q u i r e d  f o r  p u r i f i c a t i o n  o f  
r e c i  r c u l  ated o r  outdoor a i r .  

Po = T o t a l  system p r e s s u r e  d r o p  i n c l u d i n g  s p e c i a l  
f i  1 t e r s ,  equipment  o r  d e v i c e s  and o r d i n a r y  
f i l t e r s .  

0. I f  s e t  I o f  t h e  HVAC system power c r i t e r i a  i s  used i n  an o f f i c e  
o f  t h r e e  o r  fewer s t o r i e s ,  i t  i s  requ i red  t o  have a  gas- f i red 
fu rnace  f o r  heat ing,  o r  no hea t ing  c a p a b i l i t y .  

E. F o r  l o w  r i s e  b u i l d i n g s ,  H V A C  a l t e r n a t i v e  s e t  I V  i s  1  i m i t e d  
t o  c e n t r a l ,  b u i l t u p  HVAC systems t h a t  can vary  t h e  amount o f  a i r  
t o  each zone separate ly .  

$5342 (e)  
118.- 



TABLE 2-53V1. - - - -- - - - ALTERNATIVE COMPONENT PACKAGES_FOR CLIMATE ZONE -. -~ 
F O R - 3 R L S E  O F F  I c ES-- 

Pncvs,;E 
A 8 Component -- - - -- - 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (R t )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one of the  $allowing): 

Heat Capacity [Btu/ 'F / f t  1 
0.0-3.99 7.52 7.52 5.15 
4.0-9.99 7.38 7.38 3.46 
10.0-14.99 6.63 6.63 2.96 
15.0-19.99 5.97 5.97 2.77 
20.0 o r  more 5.51 5.51 2.49 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 

GLAZING (Specia l  Glaz ing i s  requ i red  
f o r  C l imate  Zone 01) 
Maximum A1 1 owed T o t a l  V e r t i c a l  

Glaz ing (one o f  t h e  fo l low ing) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 25% 25% 2 5% 
0.71-0.66 27% 27% 27% 
0.65-0.56 29% 29% 29% 
0.55-0.36 32% 32% 32% 
0.35-0.01 41% 41% 41% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 7% None 
0.50-0.01 None 11% None 

None 
None 

None 
None 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 1.40 

L i g h t i n g  Power p e n s i t y  . 
wat ts  per  square f o o t  

Day1 i g h t i n g  Cont ro ls  No Yes h( o No Yes N o 
.Required 

Programmable Timi ng No N o No N o N o No 
Cont ro ls  Required 

( o r :  1 
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
- Load, wa t ts  
L i g h t i n g  Cont ro l  None None 0.10 None None 0.10 

Reduct i  on Requi red  (W/SF ) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General 
Requirements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, I 1 1  o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I 1  111 I v 
Fan Wattage Index Ti33 0.45 rim 1.30 
Source Heat ing Power Index 88.60 91.60 33.00 37.40 
Source Cool ing Power Index 36.70 31.00 32.50 36.90 

* See S e G o n  2-5342(d)2. 

** See Sec t ion  2-5342(e)& 



P_A_CKAE 
Component A 3 - C -- D- . E 

OPAQUE ENVELOPE 
Minlrnum Roof  T o t a l  R-Value ( R t )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  so l low ing) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 7.52 7.52 3.00 11.00 11.00 
4.0-9.99 7.57 7.57 3.00 9.90 9.90 
10.0-14.99 6.35 6.35 2.30 7.00 7.00 
15.0-19.99 5.97 5.97 1.55 4.90 4.90 
20.0 o r  more 3.56 3.56 1.40 3.20 3.20 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 l owed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 22% 22% 2 2% 24% 42% 
0.71-0.66 25% 2 5% 25% 30% 52% 
0.65-0.56 26% 26% 26% 31% 57% 
0.55-0.36 32% 32% 32% . 33% 60% 
0.35-0.01 42% 42% 42% 42% 62% 

See Sect i o n  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 9% None None 9% 
0.50-0.01 None 16% None None 16% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  square f o 6 t  

Day1 i g h t i n g  Cont ro ls  N o Yes N o N o Yes 
Requi red 

Programmable Timi ng N o N o N o No N o 
Con t ro ls  Requi red 

(o r :  ) 
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reducti  on Requi red  (W/SE ) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General ** ** ** ** ** 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11. I 1 1  o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v 
Fan Wattage Index 0.55 0.52 1.25 - 1.69 
Source Heat ing Power Index 116.60 104.90 40.00 47.40 
Source Cool ing Power Index 51.20 46,lO 51.50 62.70 

None 
None 

* See Sec t ion  2-5342(d)2. 

** See s e c t i o n  2-5342(e)1. 



T A B L E  2 - 5 3 V 3 .  A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  ZONE 3 0 3  -- - - --- -- - ---- -- -- - -- .- 
FOR L O W R I S E  I F F  ICE?. - - - - - -- -- - 

.- .  . - - - - --. - - -  - .-. -. .- - . . . .. 

P A C K A G E  
C o m p o n e n t  - A -- 3 C - -. 

OPAQUE ENVELOPE 
M i n i m u m  R o o f  T o t a l  R - V a l u e  ( R + )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  zo l low ing) :  

Heat Capacity [Btu/OF/ft  I 
0.0-3.99 7.52 7.52 3.00 
4.0-9.99 7.57 7.57 3.00 
10.0-14.99 6.35 6.35 2.30 
15.0-19.99 5.97 5.97 1.55 
20.0 o r  more 3.56 3.56 1.40 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 

GLAZING 
Maximum Al lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 22% 22% . 22% 
0.71-0.66 25% 25% 2 5% 
0.65-0.56 26% 26% 26% 
0.55-0.36 32% 32% 32% 
0.35-0.01 42% 42% 42% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Al lowed Hor izon ta l  Glaz ing 
as percent  of d a y l i t  area 
(one o f  t h e  fo l low ing) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 9% None None 9% 
0.50-0.01 None 16% None None 16% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densj ty ,  
wa t ts  per  square foo t  

Day1 i g h t i n g  Cont ro ls  N o Yes N o N o Yes 
Requi red 

Programmable Timing N o N o No N o No 
Cont ro ls  Requi red 

(o r :  ) 
Maximum Adjusted * * * c * 

Connected L i g h t i n g  
Load, w a t t s  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red  (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General 
Requi rements 

HYAC Power C r i t e r i a  ( s e l e c t  one of columns I, 11, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

None 
None 

I I I I I I I v 
Fan Wattage Index 0.43 0.42 0.83 1.94 
Source Heat ing Power Index 90.70 84.60 30.50 42.00 
Source Coo l ing  Power Index 33.10 31.10 28.80 51.70 

* See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)1. 



I4BLE 2-53V3. ALTEQWJIVE COMPONEUT PACKAGES FOR CLIMATE ZONE $03 - - - - - - - -- 
F@ Tow RISK 11 FLT~ E S- 

--- 

Component A 
OPAQUE ENVELOPE 

Minimum Roof  To ta l  R-Value ( R t )  

9.52 

D A C K A G E  
rj - -- C 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  j o l l o w i n g ) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 7.52 
4.0-9.99 7.98 
10.0-14.99 6.96 
15.0-19.99 4.97 
20.0 o r  more 2.54 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 

GLAZING 
Maxiwm A1 lowed To ta l  V e r t i c a l  

Glaz ing (one of t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 24% 
0.71-0.66 25% 
0.65-0.56 2 7% 
0.55-0.36 31% 
0.35-0.01 42% 

See Sect i o n  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Al lowed H o r i z o n t a l  Glaz ing 
as percent  of d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 8% None 
0.50-0.01 None 13% None 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 

L i g h t i n g  Power Densi ty ,  
Watts per  square f o o t  

Oayl i g h t i n g  Cont ro ls  No Yes N o 
Required 

Programmable Timing N o N o N o 
Con t ro ls  Requi red  

( o r :  ) 
Maximum Adjusted * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t f  ng Cont ro l  None None 0.10 
Reduct ion Required (W/SF8) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General t* ** ** 
Requi rement s 

None 
None 

None 
None 

Yes 

N 0 

None None 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, [ I ,  111 o r  IV; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect.ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I I I I v 
Fan Wattage Index T-53 0.47 -3% --i3T- 
Source H e a t i n ~  Power Index 110.10 95.20 33.00 42.10 
Source c o o l i n g  Power Index 56.10 39.10 34.90 51.70 

See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)l .  
g5342 
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TABLE 2-53V5. ALTERNATIVE COMPOFiENT PACKAGES F O R  CLIMATE ZOPiE dO5 _ _ _  .- _ _ _ _ _ _ _ _  - _  
FOR LOWRLSE OFFICES . - -- - . - 

Component - 
OPAQUE ENVELOPE 

Minimum Roof To ta l  R-Value (R t )  

9.52 9.52 12.51 9.50 9.50 12.40 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  $allowing): 

Heat Capacity [Btu/OF/ f t  1 
0.0-3.99 7.52 ..7.52 3.70 11.00 11.00 3.20 
4-0-9.99 7.98 7.98 3.00 10.30 10.30 2.80 
10.0-14.99 6.96 6.96 2.30 7.20 7.20 2.00 
15.0-19.99 4.97 4.97 1.55 4.40 4.40 1.70 
20.0 o r  more 2.54 2.54 1.40 2.30 2.30 1.50 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum Al lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 24% 24% 24% 24% 40% 24% 
0.71-0.66 25% 25% 2 5% 30% 48% 30% 
0.65-0.56 27% 27% 27% 31% 50% 31% 
0.55-0.36 31% 31% 31% 34% 54% 34% 
0.35-0.01 42% 42% 42% 41% 58% 41% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Al lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 8% None None 8% None 
0.50-0.01 None 13% None None 13% None 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 1.40 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  square f d o t  

Day1 i g h t i n g  Cont ro ls  N o Yes N o N o Yes N o 
Requi red 

Programmable Timing N o N o No N o N o No 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted * * t 

* * * 
Connected L i g h t i n g  

Load, wa t ts  
L i g h t i n g  Cont ro l  None None 0.10 None None 0.10 

Reduct ion Requi red (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General ** ** * * ** ** ** 
Requi rement s 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, I 1 1  o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I I I I v 
 an Wattage Index T3-f 0.m 0.93.49 
Source Heat ing Power Index 108.2 101 .0 34.20 43.30 
Source Coo l ing  Power Index 43.4 40.60 35.80 54.00 

* See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)l .  
65_342 
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T A B L E  2-53L6. A L T E R N A T I V E  COMPON_ENTJP!CKAGES FOR CLIMATE ZONE rt06 ---- 
FOR-LOWRISE DLFICES- - -  

Component -_ A- 
OPAQUE E N V E L O P E  

Yinirnum R o o f  Tota l  R-Value ( R t )  

9 . 5 2  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [Btu/OF/ f t  ] 

0.0-3.99 7.52 
4.0-9.99 7.50 
10.0-14.99 4.62 
15.0-19.99 2.30 
20.0 o r  more 1.69 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A l  lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 
0.71-0.66 
0.65-0.56 
0.55-0.36 
0.35-0.01 

See Sect ion 2-5342(b)5. 
f o r  overhang equ iva len ts  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 6% None None 6 % 
0.50-0.01 None 12% None None 12% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Dens i t y .  
wa t ts  per  square foot  

Day1 i g h t i n g  Cont ro ls  No Yes N o  No Yes 
Required 

,Programmable Timing N o  N o N o No N o  
Con t ro ls  Requi red 

( o r :  ) 
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
_ Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11. 111 o r  I V ;  
any column may he used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

None 
None 

None 

I -- I I 111 -- I v 
Fan Wattage Index 0.99 -0.78 1.43 2.00- 
Source Heat ing Power Index 198.00 150.60 47.60 51.90 
Source Coo l ing  Power Index 78.70 52.60 52.60 65-10 

.- * See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)l. 

$5342 
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T A B L E  2 - 5 3 V 7 t - A I T E R N A T 1 V E  COMPONEFIL P&KA&EES F 3 R  C L I V A T E  ZONE dP_7_ --- - 
FOR - L O W R I S E  -. -- O F F I C E S  

Component A  
OPAQUE E N V E L O P E  

Minimum R o o f  T o t a l  R - V a l u e  ( a t )  

9.52 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capaci ty  [Btu/ 'F / f t  1 
0.0-3.99 7.52 
4.0-9.99 7.50 
10.0-14.99 4.62 
15.0-19.99 2.30 
20.0 o r  more 1.69 

Mfnimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt)  

9.50 9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Gl ae i  ng (one o f  t h e  f o l l  w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 21% 21% 21% 22% 41% 22% 
0.71-0.66 25% 25% 2 5% 30% 50% 30% 
0.65-0.56 28% 28% 28% 31% 52% 31% 
0.55-0.36 36% ,36% 36% . 34% 54% 34% 
0.35-0.01 63% 63% 63% 52% 65% 52% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l  lowing) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 

L i g h t i n g  Power Densi ty .  
wa t ts  per  square f o o t  

Oayl i g h t i n g  Cont ro ls  No 
Requi red  

Programmable Timing N o 
Con t ro ls  Requi red  

( o r :  ) 
Maximum Adjusted * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None 
Reduction Required (W/SF) 

J 

6% None None 6% None 
12% None None 12% None 

1.50 1.40 1.50 1.50 1.50 

Yes N o N o Yes No 

No N 0 No No No 

* * * * 

None 0.10 None None None 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: ) 

General ** ** ** ** ** ** 
Requirements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns, I, I I, I I 1  o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v 
Fan Wattage Index -K'n 0.48 0.89 T 3 6 -  
Source Heat ing Power Index 100.60 90.30 27.10 35.40 
Source Coo l ing  Power Index 49.20 46.00 41.80 55.90 

c 
** See Sec t ion  2-5342(e)1. 65342 
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TABLE 2;53V3,_4LTERYATiVE- COMPONENT PACKAGES FOR CLI,VATE O N E  dOd -- 
FOR L O W E S i  O F F j C E S  

Cornponerlt - 
OPAQUE ENVELOPE 

Ylnimum Roof To ta l  R-Value (R t )  

Minimum Opaque Wall Tota l  
R-Value ( R t )  (one o f  t h e  ~ o l l o w i n g ) :  

Heat Capacity [ B t u I 0 F / f t  ] 

0.0-3.99 
4.0-9.99 
10.0-14.99 
15.0-19.99 
20.0 o r  more 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 21% 21% 22% 41% 
0.71-0.66 25% 2 5% 25% 30% 50% 
0.65-0.56 28% 28% 28% 31% 52% 
0.55-0.36 36% 36% 36% , 34% 54% 
0.35-0.01 63% 63% 63% 52% 65% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 1 owed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 6% None None 6% 
0.50-0.01 None 12% None None 12% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  square f o t t  

Day 1 i ght  i ng Cont ro ls  N o Yes N o No Yes 
Requi red 

Programmable Timing No No N o No No 
Cont ro ls  Requi red 

( o r : )  
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General 
Requirements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I. II. 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

Fan Wattaae Index 
Source t iea t ing  Power Index 101.30 96.00 32.50 37.90 
Source Cool ing Power Index 51.80 0.49 42.90 56.70 

* See Sect ion 2-5342(d)2. 

None 
None 

None 

** See Sec t ion  2-5342(@)1. 



T A B L E  2 - 5 3 V 9 + _ A L T E R N 4 T I V E  COMPOLIEVT PACKAGES FOR CL !PArE  Z O N E  309 - - -. - -. - - - - - - - - - - -- - - - - - - - - - - - -- 
FOR LOERGi O F F I C E S  -- 

C o m p o n e n t  - 

OPAQUE ENVELOPE 
M i n i m u m  Roof  T o t a l  U-value ( R t )  

9.52 9.52 12 .51  9.50 9.50 12.40 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  $ o l l ~ w i n g ) :  

Heat Capacity [ B t u / " F / f t  1 
0.0-3.99 7.52 7-.52 3.00 11.00 11.00 8.50 
4.0-9.99 7.50 7.50 3.00 8.70 8.70 5.30 
10.0-14.99 4.62 4.62 2.30 4.60 4.60 2.10 
15.0-19.99 2.30 2.30 1.45 2.60 2.60 1.40 
20.0 o r  more 1.69 1.69 1.20 1.40 1.40 1.40 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum Al lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  fo l low ing) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 21% 21% 22% 41% 22% 
0.71-0.66 25% 25% 25% 30% 50% 30% 
0.65-0.56 28% 28% 28% 31% 52% 31% 
0.55-0.36 36% 36% 36% 34% 54% 34% 
0.35-0.01 63% 63% 63% 52% 65% 52% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as percent  of d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 6% None None 6% None 
0.50-0.01 None 12% None None 12% None 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1-50 1.50 1.50 

L i g h t i n g  P w e r  Densj ty ,  
w a t t s  per  square foo t  

Oayl i g h t i n g  Cont ro ls  N o Yes No N o Yes N o 
Requi red  

Programmable Timing N o No N o N o N o N o 
Cont ro ls  Required 

( o r : )  
Maximum Adjusted * * * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None None 
Reduction Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v - - 
Fan Wattage Index 0.53 0.50 1.14 1.87 
Source Heat ing Power Index 108.30 90.50 33.00 43.20 

Source Coo l ing  Power Index 54.30 49.10 44.70 59.40 

a See Sec t ion  2-5342(d)2. 

** See s i c t i o n  2-5342(e)1. 



T A B L E  2 - 5 3 V 1 0 .  A L T E R N A T I V E  COMPONEYT PACKAGES FOR C L I M A T E  ZOYE $ 1 0  -- - -- - -- -- -- 
FOR L O ~  I S E ~ F T I ~ J  - 

Component 
OPAQUE ENVELOPE 

Minimum Roof To ta l  R-Value ( R t )  

9.52 9.52 12.51 9.50 9 .50  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  z o l l o w i n g ) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 
4.0-9.99 
10.0-14.99 
15.0-19.99 
20.0 o r  more 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 21% 21% 22% 41% 
0.71-0.66 25% 25% 25% 30% 50% 
0.65-0.56 28% 28% 28% 31% 52% 
0.55-0.36 36% 36% 36% 34% 54% 
0.35-0.01 63% 63% 63% 52% 65% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 1 owed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 6% None None 6% 
0.50-0.01 None 12% None None 12% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power DensiJy, 
wa t ts  per  square foo t  

Day 1 i g h t i  ng Cont ro ls  N o Yes N o N o Yes 
Required 

Programmable Timing N o No N o N o No 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: ) 

General 
Requirements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11. 111 o r  IV; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

None 
None 

None 

Fan Wattaae Index 
Source  eating Power Index 120.20 100.90 45.70 59.60 
Source Cool ing Power Index 69.30 60.30 46.80 62.20 

* See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)l. 



TARLE __ _. _ 2 -53V l l .  .- 4LTERNATIVE . . __ _ COMPONENT PJCKAGES FOR CLIMATE _ ZONE .- d l ?  
FOR LO&Qj>E-oFFjCE S 

Component 
OPAOUE ENVELOPE 

Minimum Roof To ta l  9-Value ( R t )  

9.52 9.52 12.51 9.50 9.50 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capaci ty  [Btu/OF/ f t  1 
0.0-3,99 7.52 7.52 4.90 11.00 11.00 
4.0-9.99 7.00 7.00 3.00 9.80 9.80 
10.0-14.99 5.37 5.37 2.30 7.30 7.30 
15.0-19.99 4.15 4.15 1.55 5.80 5.80 
20.0 o r  more 3.09 3.09 1.40 4.60 4.60 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l  l a v i n g ) :  

Shadi ng C o e f f i c i e n t  
1 .QO-0.72 21% 21% 21% 24% 33% 
0.71-0.66 25% 25% 25% 30% 41% 
0.65-0.56 27% 27% 27% 31% 4 7% 
0.55-0.36 3 3% 33% 33% 33% 51% 
0.35-0.01 50% 50% 50 % 46% 56% 

See Sect ion 2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 5% None None 5% 
0.50-0.01 None 8% None None 8% 

LIGHTING ( E i t h e r :  1 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densj ty ,  
wa t ts  per  square foo t  

Day1 i g h t i n g  Cont ro ls  No Yes N o N o  Yes 
Requi red 

Programmable Timing N o  N o  N o  N o  N o  
Con t ro ls  Required 

( o r :  ) 
Maximum Adjusted t t * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General ** * t ** ** ** 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I. 11. 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v 
Fan Wattage Index 0.62 0.54 1.32 7 - 7 3  
Source Heat ing Power Index 131.30 108.70 52.40 54.90 
Source Coo l ing  Power Index 70.00 60.90 61.90 72.50 

None 
None 

* See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e) l .  



T A B L E  Z153112_.- A L T E R N A T I V E  COMPONENT PACKAGES FOR L I M A T E  __ZONE_ #12 
F O R  LOWR&EKF~CE 

C o m p o n e n t  - 
OPAQUE ENVELOPE 

M i n i m u m  R o o f  T o t a l  R - V a l u e  ( R t )  

9.52 9.52 12.51 9.50 9.50 12.40 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one of t h e  5o l low ing) :  

Heat Capaci ty  [Btu/ 'F/f t  1 
0.0-3.99 7.52 7.52 4.90 11.00 11.00 4.20 
4.0-9.99 7.00 7.00 3.00 9.80 9.80 3.50 
10.0-14.99 5.37 5.37 2.30 7.30 7.30 2.40 
15.0-19.99 4.15 4.15 1.55 5.80 5.80 2.00 
20.0 o r  more 3.09 3.09 1.40 4.60 4.60 1.80 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  fo l low ing) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 21% 21% 21% 24% 33% 24% 
0.71-0.66 25% 25% 25% 30% 41% 30% 
0.65-0.56 27% 27% 27% 31% 47% 31% 
0.55-0.36 33% 33% 33% . 33% 51% 33% 
0.35-0.01 50% 50% 50% 46% 56% 46% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l a w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 None 5% None None 5% None 
0.50-0.01 None 8% None None 8% None 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  square f o b t  

Day1 i g h t i  ng Cont ro ls  N o Yes N o N o Yes N o 
Required 

Programmable Timing N o No N o N o No N o 
Con t ro ls  Requi red 

( o r :  ) 
Maximum Adjusted * * * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i  g h t i n g  Cont ro l  None None 0.10 None None 0.10 
Reduct ion Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing:) 

General ** ** ** ** ** 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, I 1 1  o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I 1 1  I v 
Fan Wattage Index -3T 0.71 1.38 1.98 
Source Heat ing Power Index 124.40 107.90 48.70 51.50 
Source Coo l ins  Power Index 47.90 43.80 58.80 69.90 

* See Sec t ion  2-5342(d)2. 



T A B L E  2-53V13. ALTERNATrVE COMPONE4T  PACKAGES FOR C L I M A T E  ZONE $13 --- . -. - ~ - FOR L O W R I S E  ~FF:C!~---------------- 
- - - . . - . - -. ... -~ - - -  .. ..-- ~. . .  

Component 
OPAOUE ENVELOPE 

~ i n i m u m  Roof To ta l  R-Value ( R t )  

9.52 9.52 12.51 9-50 9.50 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 7.52 7.52 4.90 11.00 11.00 
4.0-9,99 7.00 7.00 3.00 9.80 9.80 
10.0-14.99 5.37 5.37 2.30 7.30 7.30 
15.0-19.99 4.15 4.15 1.55 5.80 5.80 
20.0 o r  more 3.09 3.09 1.40 4.60 4.60 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

61 az ing  (one o f  t h e  f o l l  owing): 

Shading C o e f f i c i e n t  
1.00-0.72 21% 21%. 21% 24% 33% 
0.71-0.66 25% 25% 25% 30% 41% 
0.65-0.56 27% 27% 27% 31% 47% 
0.55-0.36 33% 33% 33% . 33% 51% 
0.35-0.01 50% 50% 50% 46% 56% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Al lowed H o r i z o n t a l  G laz ing  
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 5% None None 5% 
0.50-0.01 None 8% None None 8% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densj ty ,  
wa t ts  per  square f o o t  

Day1 i g h t i n g  Cont ro ls  No Yes N o N o Yes 
Requi red 

Programmable Timing No N o N o No N o 
Con t ro l  s Requi red  

( o r :  ) 
Maximum Adjusted .t * * * 

Connected L i g h t i n g  
Load, w a t t s  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Required (WISF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool i ng: ) 

General ** ** ** ** ** 
Requirements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I. 11, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v - - 
Fan Wattage Index 0.58 0.55 1.31 1.80 
Source Heat ina Power Index 121.20 109.10 46.80 49.50 

None 
None 

Source c o o l i n g  Pow@r Index 57.89 52.20 58.20 68.10 

See S.ection 2-5342(d)2. 

** See Sect ion  2-5342(e) l .  
55342 
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T 4 B L E  2-531?4,_ALTEP>IATIVE COMPOPIENT PAJX>GES FOR-CLIMATE ZONE i14  -. -- 
FOR LOWRISE KFIJES- 

PACKAGE 
Component -- A -- B -- C _ _  D- E 

OPAOUE ENVELOPE 
Minimum Roof Tota l  R-Value (R,) 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  ~ o l l o w i n g ) :  

Heat Capacity [Rtu/OF/ f t  ] 

0.0-3.99 7.52 7.52 3.10 11.00 11.00 
4.0-9.99 7.23 7.23 3.00 9.90 9.90 
10.0-14.99 6.30 6.30 2.30 7.70 7.70 
15.0-19.99 5.34 5.34 2.47 6.20 6.20 
20.0 o r  more 4.62 4.62 2.07 5.10 5.10 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 
0.71-0.66 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed Hor izon ta l  G l  az i  ng 
as percent  o f  day1 i t  area 
(one o f  t h e  f o l l  w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 4% None None 4% 
0.50-0.01 None 7% None None 7% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power Densj ty  , 
wat ts  per  square f o o t  

D a y l i g h t i n g  Cont ro ls  N o Yes No No Yes 
Requi red 

Programmable Timing N o No N o N o N o 
Con t ro ls  Requi red 

( o r : )  
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
Load, w a t t s  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red  (W/SFq) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General ** ** ** ** ** 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I. I I, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I I I I v - - 
Fan Wattage Index 0.59 0.55 1.33 1.81 
Source Heat ing Power Index 128.30 111.10 42.10 48.10 
Source Cool ing Power Index 62.30 56.40 62.50 70.90 

None 
None 

3 See Sect ion 2-5342(d)2. 

** See Sect ion 2-5342(e)1. 95342 
132. 



T A B L E  2 - - 5 3 1 1 5 ~ .  s ~ ~ ~ N _ A _ T i \ l E  COMPOFIE:iT PACKAGES F O R  CLIYAIE ZONE *15 
. - O.R-. - - 

- .-  LO Wk! ;E !7FFI<-: s-- 
PACK 4GE 

A  Component 
- 

a- i 

OPAQUE ENVELOPE 
M ~ n 7 m u m  R o o f  T o t a l  R - V a l u e  (R,) 

Minimum Opaque W a l l  Tota l  
R-Value ( R t )  (one o f  the  ~ o l l o w i n g ) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 7.52 1.52 3.10 11.00 11.00 4.70 
4.0-9.99 7.23 7.23 3.00 9.90 9.90 3.90 
10.0-14.99 6.30 6.30 2.30 7.70 7.70 2.60 
15.0-19.99 5.34 5.34 2.47 6.20 6.20 2.10 
20.0 o r  more 4.62 4.62 2.07 5.10 5.10 1.90 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 20% 20% 20% 23% 32% 23% 
0.71-0.66 23% 23% 23% 30% 40% 30% 
0.65-0.56 25% 25% 25% 30% 42% 30% 
0.55-0.36 30% 30% 30% 31% 46% 31% 
0.35-0.01 46% 46% 46% 41% 56 % 41% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l  owi ng): 

Shading C o e f f i c i e n t  
1.00-0.51 None 4% None None 4% None 
0.50-0.01 None 7% None None 7% None 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 

L i g h t i n g  Power Dens j t y  , 
wat ts  per  square foo t  

Day1 i g h t i n g  Cont ro ls  No Yes No N o Yes N o 
Requi red 

Programmable Timing No N o N o No N o N o 
Contro l  s Requi red 

( o r :  ) 
Maximum Adjusted * * * * * 

Connected L i g h t i n g  
Load, w a t t s  

L i g h t i n g  Cont ro l  None None 0.10 None None 0.10 
Reduct ion Requi red (MISF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  
** ** ** ** ** ** 

General 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I 111 I v - - 
Fan Wattage Index 0.59 0.55 1.36 1.93 
Source Heat ing  Power Index 128.30 111.10 37.70 36.50 
Source Cool i n g  Power Index 62.30 56.40 66.40 79.10 

* See Sec t ion  2-5342(d)2. 

** See Sec t ion  2-5342(e)1. 

95342 
1 3 3  



TABLE 2 - 5 3 y 6 ,  ALTERNATIVE COMPONEklT PACKAGES FOR CLIMATE Z O V E  E l 6  -- -- -- - - - - - 

FOR LOWRISE ?F:CES -- -- - -. 

PACKAGE - 

Cornponei t  - . A -- - - B - C - - -  . J- E 
OPAQUE ENVELOPE 

M l n ~ r n u m  R o o f  T o t a l  R - V a l u e  ( R t )  

Minimum Opaque Wall Tota l  
R-Value ( R t )  (one o f  t h e  ~ o l l o w i n g ) :  
Heat Capacity [Btu/OF/ f t  1 

0.0-3.99 7.52 7.52 5.15 11.00 11.00 
4.0-9.99 7.38 7.38 3.46 10.20 10.20 
10.0-14.99 6.63 6.63 2.96 8.60 8.60 
15.0-19.99 5.97 5.97 2.77 7.70 7.70 
20.0 o r  more 5.51 5.51 2.49 7.20 7.20 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 9.50 

GLAZING (Specia l  Glaz ing i s  requ i red  
f o r  Cl imate Zone 16)  
Maximum A1 lowed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 25% 25% 25% 26% 37% 
0.71-0.66 27% 27% 27% 33% 42% 
0.65-0.56 2 9% 2 9% 29% 34% 44% 
0.55-0.36 32% 32% 32% 37% 47% 
0.35-0.01 41% 41% 41% 47% 55% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Allowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading Coef f i c ien t  
1 .OO-0.51 None 7% None None 7 % 
0.50-0.01 None 11% None None 11% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 1.50 1.40 1.50 1.50 

L i g h t i n g  Power IJens;ty, 
wa t ts  per  square foo t  

Day1 i ,gh t ing  Cont ro ls  N o  Yes N o  N o  Yes 
Requi red 

Programmable Timing No No N o  N  o  No 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted t * * * * 

Connected L i g h t i n g  
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.10 None None 
Reduction Requi red (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General 
Requi rements 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, 111 o r  I V ;  
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

None 
None 

I I I 111 I v 
Fan Wattage Index -0.56 - i i x - E ? ' T 1 . 6 8  
Source Heat ing Power Index 129.80 94.20 49.90 48.00 
Source Cool ing Power Index 54.30 41.90 52.70 64.60 

* See Sec t ion  2-5342 d  2. 
** See Sec t ion  2-5342 e  1. 



TABLE 2-53W1. ALTERNATIVE COVPONENT P4CKAGES FOR CLIMATE ZONE 401 _ -  _____ - 
FOR H I G H  R I S E  OFFICE BUILDINGS 

_ _  . _ _ _  -____---I - - -  -- -- - _ _ 
PACKAGE 

Component A - B c--- - - 
OPAQUE ENVELOPE 

Min~mum Roof To ta l  R-Value (Rt) 
14.9 14.9 22.9 

M i  nimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2 Heat Capaci ty  [ B t u I 0 F / f t  1 
0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.7 
15.0-19.99 3.9 
20.0 o r  more 3.5 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 1 owed To ta l  & West-Faci ng V e r t i c a l  

G l  a z i  ng (one o f  t h e  f o l  lowing)  : 

Shading C o e f f i c i e n t  
1.00-0.72 2 9% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 43% 

See Sec t i on  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum Al lowed Ho r i zon ta l  G laz ing  
(one o f  t h e  f o l  1 owi ng) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power Dens i t y ,  
wa t t s  pe r  squa-re f o o t  

Maximum Adjus ted  See Sec t ion  
Connected L i g h t i  ng 2-5342(d)2 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Requi rements 2-5342(e) 1 

Performance C r i t e r i a  (appl  i c a b l e  t o  
any A1 t e r n a t i v e  Component Package) 

1.50 
Day1 i g h t i n g  

Cont ro ls  Requi red 

See Sect ion 
2-5342 (d )2  

See Sec t ion  
2-5342(e) l  

Not A1 1 owed 
Not Allowed 

Not A 1  1 owed 

See Sect ion 
2-5342(e) 1 

Fan Wattage Index 1.02 
Source Heat ing  Power Index 32.80 
Source Coo l ing  Power Index 19.50 



TARLE 2-53W2. At TERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE i t02 
F O R - K ~ ~ ~ - ~ ~ ~  OFF ICE BUILDINGS 

Conppnent A 

OPAQUE ENVELOPE 
M ~ n ~ r n u r n  Roof T o t a l  R-Value (Rt) 

14.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt )  (one o f  t h e  f o l l o w i n g ) :  

2  Heat Capac i t y  [B tu /OF/ f t  1 
0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.4 
15.0-19.99 3.0 
20.0 o r  more 2.0 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt)  

9.5 

GLAZING 
Maximum Al lowed T o t a l  & West-Facing V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 2  9% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 45% 

PACKAGE 
['l 

See S e c t i o n  2-5342(b)5. f o r  ad jus tment  f o r  overhangs. 

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l  1  owi ng) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 9% 
0.50-0.01 Not A  1  1  owed 16% 

LIGHTING ( E i t h e r :  ) 
Maximum Ad jus ted  1.50 1.50 

L i g h t i n g  Power D e n s i t y ,  D a y l i g h t i n g  
w a t t s  p e r  squa-re f o o t  C o n t r o l s  Requi red  

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both :  ) 

General See S e c t i o n  See S e c t i o n  
Requi rements 2-5342(e)1  2-5342(e)1 

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Not A1 1  owed 
Not A1 1  owed 

Not A 11  owed 

See Sectr  on 
2-5342(e)1 

Fan Wattage index  1.34 
Source H e a t i n g  Power Index 39.00 
Source C o o l i n g  Power Index 33.60 



T A B L F  2-531.13. A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M X E  ZONE $ 0 3  - - - - -- - - - - 

TOR -- 1-1 - G H- R? s g - 7 ~ ~  LC_E_ B ~ D  
_ _ _-- _- - -  - - - -  -- -. 

PACKAGE 
Colnponent -- A B _ _  C - - 

OPAQUE ENVELOPE 
Minrrnurn Roof To ta l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

Heat Capaci ty  ~ ~ t u l ~ ~ l f t ~ l  

0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.4 
15.0-19.99 3.0 
20.0 o r  more 2.0 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 9.5 

GLAZING 
Maximum A 1  lowed To ta l  & West-Facing V e r t i c a l  

G l  a z i  ng (one o f  t h e  f o l  1 owi ng) : 

Shading C o e f f i c i e n t  
1 .OO-0.72 2 9% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 45% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Ho r i zon ta l  G laz ing  
(one o f  t h e  f o l  lowing) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i  g h t i  ng Power Dens i t y  , 
wa t t s  pe r  square f o o t  

Maximum Adjusted See Sec t ion  
Connected L i g h t i n g  2-5342(d)2 
toad, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Requi rements 2-5342(e) 1 

1.50 
Day1 i g h t i n g  

Con t ro ls  Requi red 

See Sec t ion  
2-5342(d)2 

See Sec t ion  
2-5342(e)1 

Not A1 1 owed 
Not  Allowed 

Not A1 1 owed 

See Sect ion 
2-5342(e) l  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Fan Wattage Index 1.10 
Source Heat ing  Power Index 34.90 
Source Cool i ng Power Index 24.00 



TABLE 2-53W4. ALTERNATIVE ---- - -  COMPONENT PACKAGES FOR CLIMATE ZONE 604 
FOR H I G H  R I S E  OFF ~ C E ~ L O I I ~ - -  

- 
- - - - - -- - - - - - - - 

- - - -- - - - - -- - - -- - - - -- - - - - - - - - - - - - - - 

PACKAGE 
A C o m p o n e ~ -  - -- B - -- C 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt)  

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

Heat Capaci ty  [ ~ t u / ' ~ / f t ~ ]  

0.0-3.99 7.4 
4.0-9.99 6.6 
10.0-14.99 4.6 
15.0-19.99 3.2 
20.0 o r  more 2.2 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZ I NG 
Maximum A1 lowed To ta l  6 West-Facing V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 31% 
0.71-0.6-1 35% 
0.60-0.46 38% 
0.45-0.01 43% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Ho r i zon ta l  G laz ing  
(one of t h e  f o l  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 8% 
0.50-0.01 Not A1 1 owed 13% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power Dens i t y  , 
wa t t s  pe r  square f o o t  

1.50 
D a y l i g h t i n g  

Cont ro ls  Requi red 

Not A1 1 owed 
Not A1 lowed 

Maximum Adjusted See Sec t ion  See Sec t ion  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  See Sec t ion  See Sec t ion  
Requi rements 2-5342(e)1 2-5342(e)1 2-5342(e) l  

Performance C r i t e r i a  (appl  i c a b l e  t o  
any A1 t e r n a t  i v e  Component Package) 

Fan Wattage Index 1.20 
Source Heat ing Power Index 35.70 
Source Cool i ng Power Index 29.80 



TABLE 2-531.15. _. ALTERNATIVE COMPONENT _ PACKAGES --- FOR __ CLIMATE Z O N E # O 5  
FOR HIGH RISE OFFICE BUILDINGNGS- 

PACKAGE 
A Component - -- -- B 

~ - - - - - - C -- - .. - - - - .. 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2 Heat Capaci ty  CBtu/"F/ft I 

0.0-3.99 7.4 
4.0-9-99 6.6 
10.0-14.99 4.6 
15r0-19.99 3.2 
20.0 o r  more 2.2 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value ( R t )  

9.5 

GLAZING 
Maximum Al lowed To ta l  & West-Facing V e r t i c a l  

G l  az i  ng (one o f  t h e  f o l l  owi ng) : 

Shading C o e f f i c i e n t  
1.00-0.72 31% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 43% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Ho r i zon ta l  G l  az i  ng 
(one o f  t h e  f o l  1 owi  ng) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not Al lowed 

Not A1 1 owed 
Not A1 l owed 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 1.50 1.40 

L i g h t i n g  Power Densi ty ,  Day l i gh t i ng  
wa t ts  per  square foo t  Contro ls  Requi red 

Maximum Adjusted See Sec t ion  See Sect ion 
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A 1  1 owed 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  See Sec t ion  See Sect ion 
Requi rernents 2-5342(e)1 2-5342(e) l  2-5342(e) l  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Fan Wattage Index 1.27 
Source Heat ing Power Index 38.80 
Source Coo l ing  Power Index 30.60 



TARLE - . 2-53W6. - -- ALTERNATIVE - -- - COMPOriENT PACKAGES FOR CLIMATE ZONE -. #06 
F O R  HI GH F~s-~F& E UUI L D I NCS- 

- - - - - - - - - - - - - - - - - -- - . 

PACKAGE 
Component A B 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt) 

14.9 14.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

Heat Capac i t y  [ ~ t u l ~ ~ l f t ~ l  

0.0-3.99 7.4 
4.0-9.99 6.3 
10.0-14.99 3.9 
15.0-19.99 2.6 
20.0 o r  more 1.7 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-value (Rt)  

n c 

GLAZING 
Maximum A1 lowed T o t a l  & West-Facing V e r t i c a l  

Gl a z i  ng (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See S e c t i o n  2-5342(b)5. f o r  ad jus tment  f o r  overhangs. 

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 6% 
0.50-0.01 Not A1 1 owed 12% 

LIGHTING ( E i t h e r :  ) 
Maximum Ad jus ted  1.50 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  p e r  square f o o t  

1.50 
Day1 i g h t i n g  

C o n t r o l s  Requi r e d  

Not A1 1 owed 
Not A1 1 owed 

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both :  ) 

General See S e c t i o n  See S e c t i o n  See S e c t i  on 
Requi rements 2-5342(e)1 2-5342(e)1 2-5342(e)1 

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Fan Wattage Index 1.42 
Source H e a t i n g  Power Index 43.90 
Source Cool j n g  Power Index 33.20 



TABLE 2-53W7.  ALTERNATIVE COMPONEFIT PACKAGES-FOR CLIMATE Z J K d 0 7  
- -- .. - - -- . -- ----- 

FOR HIGH RISE OFFICE BUILDJNGS 
- -- ----- - --  --- -- -- 

PACKAGE 
A Component -- a C - - - - - - - - - 

OPAQUE ENVELOPE 
Minsmum Roof To ta l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

Heat Capaci ty  C B ~ U / O F / ~ ~ ~ I  

0.0-3.99 7.4 
4.0-9.99 6.3 
10.0-14.99 3.9 
25.0-19.99 2.6 
20.0 o r  more 1.7 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZING 
Maximum Al lowed To ta l  & West-Facing V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A 1  lowed Ho r i zon ta l  G laz ing  
(one o f  t h e  f o l l ow ing ) :  

Shading C o e f f i c i e n t  
1 .00-0.51 Not A1 1 owed 
0.50-0.01 Not Al lowed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  square f o o t  

Maximum Adjusted See Sec t ion  
Connected L i g h t i n g  2-5342(d)2 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Requi rements 2-5342(e) 1 

Performance C r i t e r i a  (appl  i c a b l e  t o  
any A1 t e r n a t i v e  Component Package) 

1.50 
Day1 i g h t ~ n g  

Contro ls  Requi red 

See Sect ion 
2-5342(d)2 

See Sect ion 
2-5342(e)1 

Not Allowed 
Not A1 1 owed 

Not A1 1 owed 

See Sect ion 
2-5342(e)1 

Fan Wattage Index 1.23 
Source Heat ing Power Index 31.70 
Source Coo l ing  Power Index 30.70 



JARLE - --- 2-53W8. -- - -  A L T E R N A T I V E  COMPONENT P A C K A G E S  F O R  C L I M A T E  ZONE 1103 
FoRHIGK - --- - - R ~ S E  -- A ~ F F I C E  - - - - BUILDINGS - 

- - - ---  -- 

PACKAGE 
A  Component - - - - 8 - - - - C 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt)  (one o f  t h e  f o l l o w i n g ) :  

Heat Capac i t y  [ B t u / ~ ~ / f t ~ l  

0.0-3.99 7.4 
4.0-9.99 6.3 
10.0-14.99 3.9 
15.0-19.99 2.6 
20.0 o r  more 1.7 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt) 

9.5 

GLAZING 
Maximum Al lowed T o t a l  & West-Facing V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See Sect i o n  2-5342(b)5. f o r  ad jus tment  f o r  overhangs. 

Maximum A1 1 owed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l l o w i n g ) :  

shad ing C o e f f i c i e n t  
1.00-0.51 Not A l lowed 6 % 
0.50-0.01 Not A1 1 owed 12% 

LIGHTING ( E i t h e r :  ) 
Maximum Ad jus ted  1.50 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  p e r  square f o o t  

1.50 
D a y l i g h t i n g  

C o n t r o l s  Requi red  

Not A1 1 owed 
Not A 1  1 owed 

Maximum A d j u s t e d  See S e c t i o n  See S e c t i o n  
Connected L i  g h t i  ng 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both : )  

General  See S e c t i o n  See Sect i o n  See Sect1 on 
Requi rements 2-5342(e)1 2-5342(e)1 2-5342(e)1 

Performance C r i t e r i a  (app l  i c a b l e  t o  
any A 1  t e r n a t ~ v e  Component Package) 

Fan Wattage Index  1.26 
Source H e a t i n g  Power Index 33.70 
Source C o o l i n g  Power Index 30.50 

- 



ALTERNATIVE COMPONENT P A C K A G E S  FOR CLIMATE ZONE 109 ERLL2-53W9. .- -- -_ 

FOR H I G H  R I S E  OFFICE BUILDINGS - - - - - - - - - - 
_ _ _ -  -_ _ -  -. 

P A C K A G E  
Component A B ___ C - - - -- 

OPAQUE ENVELOPE 
~ i n i m u m  Roof To ta l  R-Value (Rt) 

14.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2  
Heat Capaci ty  [Btu/OF/f t  1 

0.0-3.99 7.4 
4.0-9.99 6.3 
10.0-14.99 3.9 
15.0-19.99 2.6 
20.0 o r  more 1.7 

M i  nimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed To ta l  & West-Facing V e r t i c a l  

G laz ing  (one o f  t h e  f o i  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A 1  lowed Ho r i zon ta l  G laz ing  
(one o f  t h e  f o l l ow ing ) :  

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not Al lowed 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 1.50 

L i g h t i n g  Power Dens i t y ,  
wa t ts  pe r  square foo t  

Maximum Adjusted See Sect i o n  
Connected L i g h t i n g  2-5342(d)2 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Requi rements 2-5342(e) l  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Not A 1  1 owed 
Not A 1  1 owed 

1.50 1.40 
Day l i gh t i ng  

Contro ls  Requi red 

See Sect ion 
2-5342(d)2 Not A 1  1 owed 

See Sect ion See Sect ion 
2-5342(e)1 2-5342(e) l  

Fan Wattage Index 1.30 
Source Heat ing  Power Index 30.30 
Source Coo l ing  Power Index 33.50 



TABLE 2-53W10. ALTERNATIVE COMPONENT P A C K A G E S  FOR CLIMATE ZONE Y10 
- - -- FOR -. H I G H  - . ~ E - O F F  -- ICE B U I L D I N G S  

- - -  .- -. - - - 

PACKAGE 
Component A -- 8 -- C 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2  Heat Capac i t y  C B t u I 0 F / f t  1 

0.0-3.99 7.4 
4.0-9.99 6.3 
10.0-14.99 3.9 
15.0-19.99 2.6 
20.0 o r  more 1.7 

M i  nimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt)  

9.5 

GLAZING 
Maximum A1 lowed T o t a l  & West-Facing V e r t i c a l  

G l a z i n g  (one of t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See S e c t i o n  2-5342(b)5.  f o r  ad jus tment  f o r  overhangs. 

Maximum A1 1  owed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l l  owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1  owed 64: 
0.50-0.01 Not A1 1  owed 12% 

Not A1 1  owed 
Not  A1 lowed 

LIGHTING ( E i t h e r :  ) 
Maximum Ad jus ted  1.50 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  p e r  squhre f o o t  

1.50 1.40 
Day1 i g h t i n g  

C o n t r o l s  Requi r e d  

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A1 1  owed 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both :  ) 

General  See S e c t i o n  See S e c t i o n  See S e c t i o n  
Requi rements 2-5342(e)1  2-5342(e)1 2-5342(e)1 

Performance C r ~ t e r i a  ( a p p l i c a b l e  t o  
any A1 t e r n a t i v e  Component Package) 

Fan Wattage Index 1.39 
Source H e a t i n g  Power Index 40.40 
Source C o o l i n g  Power Index 34.40 



ACTERI ' IATIVE COMPONENT PACKAGES FOR C L I M A T E  ZONE $11 Tp8i-E 2-53W11. - - -  - . - . . - - - - 
FOR H I G H  R I S E  O F F I C E  B U I L D I N G S  - - - - -- - -- - 

- - _ --_-_ _ _ _  _ __ -- ----- --- -- 

PACKAGE 
Component A P B -- -- - 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value ( R t )  

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Re) (one o f  t h e  f o l l o w i n g ) :  

2  Heat Capaci ty  CBtu/OF/ft 1 

8.0-3.99 7.4 
4.0-9.99 6.4 
10.0-14.99 4.2 
15.0-19.99 3.0 
20.0 o r  more 2.1 

M i  nirnurn Suspended E x t e r i o r  
F l o o r  To ta l  U-value (Re) 

9.5 

GLAZING 
Maximum A l  lowed To ta l  & West-Faci ng V e r t i c a l  
Gl as ing  (one of t h e  f o l l ow ing ) :  

Shading C o e f f i c i e n t  
1.08-0.72 28% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 49% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Ho r i zon ta l  G l  a z i  ng 
(one o f  t h e  f o l  1  owi ng) : 

Shading C o e f f i c i e n t  
b,00-0.51 Not A1 1 owed 
0.50-0.01 Not Al lowed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power Dens i t y ,  
wa t ts  per  square f o o t  

Maximum Adjusted See Sec t ion  
Connected L i g h t i n g  2-5342(d)2 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Uequi rements 2-5342(e) l  

Performance C r i t e r i a  ( app l i cab l e  t o  
any A l t e r n a t i v e  Component Package) 

Not A1 1 owed 
Not A 1  1  owed 

1.50 1.40 
Day1 i g h t i n g  

Contro l  s  Requi red 

See Sec t ion  
2-5342(d)2 Not A1 1 owed 

See Sect ion See Sect ion 
2-5342 (e )  1 2-5342(e)1 

Fan Wattage Index 1.61 
Source Heat ing Power Index 47.60 
Source Coo l ing  Power Index 41.70 



T A R L F  2 -53W12.  A L T E R N A T I V E  C O M P O N E N T  PACKAGF',  F O R  C L I M A T F  [ONF $1,' 
F O R  H I G H  R I S E  O F F I C E  R I J I L D I N ( I S  

- 

P A C K A G E  
Component A - €3 - - - - C 

OPAQUE ENVELOPE 
Minlmum Roof To ta l  R-Value (Rt) 

14.9 14.9 2 2 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2 Heat Capaci ty  [Btu/OF/ f t  1 

0.0-3.99 7.4 
4.0-9.99 6.4 
10.0-1 4.99 4.2 
15.0-19.99 3.0 
20.0 o r  more 2.1 

M i  nimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed To ta l  & West-Facing V e r t i c a l  

G laz ing  (one o f  t h e  f o l l ow ing ) :  

Shading C o e f f i c i e n t  
1.00-0.72 28% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 49% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Ho r i zon ta l  G l  a z i  ng 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power Dens i t y ,  
wa t ts  per  square f o o t  

Not A1 1 owed 
Not A1 1 owed 

1.50 1.40 
Day l i gh t i ng  

Contro ls  Required 

Maximum Adjusted See Sec t ion  See Sect ion 
Connected L i g h t i  ng 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wa t ts  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  See Sect ion See Sect i on 
Requi rements 2-5342(e)1 2-5342(e)1 2-5342(e)1 

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A1 t e r n a t i v e  Component Package) 

Fan Wattage Index 1.79 
Source Heat ing Power Index 55.20 
Source Cool ing Power Index 40.60 

P 
-- 



T A B L E  -- 2-53W13,- -- A L T E R N A T I V E  COMPONENT PACKAGES F O R  C L I M A T E  Z O N E  - $13 - 

- FORHIGH- - -  RISE OF-< au ILD INGS----- 
_ _ __. _ _  _ _  - -- - - - - - - - - - -- 

PACKAGE 
A Col~ l~onent  B C - -- - 

OPAQUE ENVELOPE 
Min in~urn Roof To ta l  R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall To ta l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2  
Heat Capacity [Btu/OF/ f t  1 

0.0-3.99 7.4 
4.0-9.99 6.4 
10.0-14.99 4.2 
15.0-19.99 3.0 
20.0 o r  more 2.1 

M i  nimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.5 

GLAZING 
Maximum A 1  1 owed To ta l  & West-Facing V e r t i c a l  

G laz ing  (one o f  t h e  f o l  lowing)  : 

Shadi ng C o e f f i c i e n t  
1.50-0.72 28% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 49% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A 1  1 owed Ho r i zon ta l  G laz ing  
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A l l  owed 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 1.50 

L i g h t i n g  Power_ Densi ty  , 
wat ts  pe r  square foo t  

Maximum Adjusted See Sec t ion  
Connected L i g h t i n g  2-5342(d)2 
Laad, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Sec t ion  
Requi rernents 2-5342(e)1 

1.50 
D a y l ~ g h t i n g  

Contro ls  Requl red 

See Sect ion 
2-5342(d)2 

See Sect ion 
2-5342(e) 1 

Not A1 1 owed 
Not A 1  1 owed 

Not A1 1 owed 

See Sect ion 
2-5342(e)1 

Performance C r i t e r i a  (appl  i c a b l  e  t o  
any A l t e r n a t i v e  Component Package) 

Fan Wattage Index 1.44 
Source Heat ing Power Index 43.70 
Source Coo l ing  Power Index 36.80 



T A B L E  2-53W14. A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  ZONE * 1 4  - -. -- - - - - -- - - - - - - - 
FOR H I G H  R I S E  OFF ICEBU~LDINGS -- - - -- - - -- - - - - - -- - 

Component - A 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt) 

14.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt) (one o f  t h e  f o l l o w i n g ) :  

2 Heat Capac i t y  [ B t u / " F / f t  1 

0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.8 
15.0-19.99 3.9 
20.0 o r  more 3.5 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt) 

9.5 

- -- - -- - - - -  

PACKAGE 
B 

GLAZING 
Maximum A l  lowed T o t a l  & West-Faci ng V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 50% 

See S e c t i o n  2-5342(b)5. f o r  ad jus tment  f o r  overhangs. 

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f 01 1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not  A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r :  ) 
Maximum Ad jus ted  1.50 

L i g h t i n g  Power D e n s i t y  , 
w a t t s  p e r  squa-re f o o t  

1.50 
D a y l i g h t i n g  

C o n t r o l s  Requi red  

Not A 1  1 owed 
Not A 1  1 owed 

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A 1  1 owed 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both :  ) 

General  See S e c t i o n  See S e c t i o n  See S e c t i o n  
Requi rements 2-5342 ( e )  1 2 -5342(e ) l  2 -5342(e)1  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A1 t e r n a t  i v e  Component Package) 

Fan Wattage Index 1.51 
Source H e a t i n g  Power Index 45.50 
Source C o o l i  nq Power Index  39.50 



T A B L E  - 2-53W15.  - - A L T E R N A T I V E  C O M P O N E N T  P A C K A G E S  FOR C L I M A T E  - ZONE 215 
F O R  - HIGH - 'IISE - - OFFICE - - QUILDIPGJ -. 

- - - --- - - - - - -- - .- - - - 

P A C K A G E  
A Component - ---- B - C  - .- - - - 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt)  

14.9 14.9 22.9 

Minimum Opaque Wal l  T o t a l  
R-Value (Rt)  (one o f  t h e  f o l l o w i n g ) :  

2 Heat Capac i t y  [B tu /OF/ f t  1 

0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.8 
15.0-19.99 3.9 
20.0 o r  more 3.5 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt)  

9.5 

GLAZ I[ NG 
Maximum A1 lowed T o t a l  & West-Facing V e r t i c a l  

G l  a z i  ng (one of t h e  f o l  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 50% 

See S e c t i o n  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l  low; ng) : 

Shading C o e f f i c i e n t  
1 .OO-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r : )  
Maximum Ad jus ted  1.50 

L i g h t i n g  Power: D e n s i t y ,  
w a t t s  p e r  square f o o t  

1.50 
D a y l i g h t i n g  

C o n t r o l s  Requi red  

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Both :  ) 

General See S e c t i o n  See S e c t i o n  
Requi rements 2-5342(e)1 2 -5342(e ) l  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A l t e r n a t i v e  Component Package) 

Not A 1  1 owed 
Not A1 1 owed 

Not Al lowed 

See Sec t i on  
2 - 5 3 4 2 ( e ) l  

Fan Wattage Index 1.55 
Source H e a t i n g  Power Index 33.90 
Source Cool i ng Power Index 41.60 



TARLE 2-531.116. ALTERNATIVE COMPONEYT PACKAGES FOR CLIMATt Z O N t  r i lb  
- - - 

- FORFHIGH - - - -  - R I S E  OFF I C E  BUILDIPIGCj 
- - - --. - - -  

P A C K A G E  

CO'~P~L!?!!~- -_ -_ - A B -- - .  C 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt)  

14.9 14.9 22.9  

Minimum Opaque Wal l  T o t a l  
R-Value (Rt )  (one o f  t h e  f o l l o w i n g ) :  

Heat Capac i t y  C B ~ U / O F / ~ ~ ~ I  

0.0-3.99 7.4 
4.0-9.99 6.5 
10.0-14.99 4.7 
15.0-19.99 3.9 
20.0 o r  more 3.5 

Minimum Susoended E x t e r i o r  
F l o o r  ~ o t a i  R-va lue (Rt)  

9.5 

GLAZING 
Maximum A1 lowed T o t a l  & West-Faci ng V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l  owing) : 

Shading C o e f f i c i e n t  
1.00-0.72 29% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 43% 

See S e c t i o n  2-5342(b)5.  f o r  adjustment f o r  overhangs. 

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
(one o f  t h e  f o l l o w i n g )  : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING ( E i t h e r : )  
Maximum Ad jus ted  1.50 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  pe r  square f o o t  

Not A1 1 owed 
Not A1 1 owed 

1.50 1.40 
Day1 i g h t i n g  

C o n t r o l s  Requi r e d  

Maximum Ad jus ted  See S e c t i o n  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, w a t t s  

SPACE CONDITIONING 
SYSTEM (Bo th : )  

General See S e c t i o n  See S e c t i o n  See S e c t i o n  
R e ~ u i  rements 2 -5342(e ) l  2-5342(e)1 2 -5342(e ) l  

Performance C r i t e r i a  ( a p p l i c a b l e  t o  
any A 1  t e r n a t  i v e  Component Package) 

Fan Wattage Index 1.33 
Source H e a t i n g  Power Index 42.70 
Source Cool i n q  Power Index 33.10 



TARLE 2-53WA1. ALTERNATIVE C O M P O N E N T  PACKAGES FOR CLIMATE ZONE $01 
FOR RETAIL AND WHOLESALE S T O R E S  

_ ____. __ _- ----. -. . . .. -~ . . -~ -.. 

PACKAGE . - 

A Component 8 C 3 - - -- -- - - - . . - 
OPAOUE ENVELOPE 

~ i n i r n u m  Roof  To ta l  R-Value ( R t )  

12.51 12.51 15.24 12.51 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  .$allowing): 

Heat Capaci ty  [ B t u / " F / f t  1 
0.0-3.99 7.52 7.52 5.15 7.52 
4.0-9.99 7.38 7.38 3.46 7.38 
10.0-14.99 6.63 6.63 2.96 6.63 
15.0-19.99 5.97 5.97 2.77 5.97 
20.0 o r  more 5.51 5.51 2.49 5.51 

Mfnimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING (Double G laz ing  i s  requ i red  f o r  Cl imate Zone 01) 
Maximum A 1  lowed T o t a l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g )  : 

Shading C o e f f i c i e n t  
1.00-0.72 25% 
0.71-0.66 27% 
0.65-0.56 29% 
0.55-0.36 32% 
0.35-0.01 41% 

See Sect i o n  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A 1  lowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

11% None 11% 
16% None 16% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  squeire foot  

Day1 i g h t i n g  Cont ro ls  No Yes N o Yes 
Requi red  

Programmable Timing N o  N o  N o Yes 
Con t ro ls  Required 

( o r :  ) 
Maximum Adjusted See Sec t ion  See Sect ion See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduction Requi red  (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sec t ion  See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I 1 1  
Fan Wattage Index -0-m 0.46 'ZT2T 
Source Heat ing Power Index 95.90 93.30 29.30 
Source Coo l ing  Power Index 31.50 31.10 41.50 



TARLE 2-53WA2. ALTERNATIVE COMPONENT PACKAGES FOR CLIMAlt  ZONE $02 
FOR RETAIL AND WHOLESALE S T O R E S  

-. - -- -- .- . - -- 
PACKAGE 

C o m p o n e n t  --- A - -. . - - - 

o P A q u ~  ENVELOPE 
Minimum Roof T o t a l  R-Value (Rt )  

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  $allowing): 

Heat Capac i t y  [ B t u / O F / f t  1 
0.0-3.99 7.52 7.52 
4.0-9.99 7.57 7.57 
10.0-14.99 6.35 6.35 
15.0-19.99 5.97 5.97 
20.0 o r  more 3.56 3.56 

Mi nimum Suspended E x t e r i o r  
F l o o r  T o t a l  R -va lue  (Rt )  

9.50 9.50 

GLAZING 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shadi  nq  C o e f f i c i e n t  

0 I55-0.36 32% 32% 
0.35-0.01 42% 42% 

See S e c t i o n  2-5342(b)5.  
f o r  overhang e q u i v a l e n t s .  

Maximum A l l owed  H o r i z o n t a l  G l a z i n g  
as p e r c e n t  o f  d a y l i t  a rea  
(one o f  t h e  f o l  lwd wg): 

Shad ing C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

None 
None 

LIGHTING ( E i t h e r : )  
Maximum A d j u s t e d  2.00 

L i g h t i n g  Power- D e n s i t y ,  
w a t t s  p e r  square  f o o t  

D a y l i g h t i n g  C o n t r o l s  No 
Requ i red  

Programmable T i m i n g  N o 
C o n t r o l s  Requi  r e d  

( o r :  ) 
Maximum A d j u s t e d  See S e c t i o n  

Connected L i g h t i n g  2-5342(d)2.  
Load, w a t t s  

L i g h t i n g  C o n t r o l  None 
Reduc t i on  Requ i red ,  (w/SF)  

Yes 

N 0 

Yes 

Yes 

See Sect i on 
2-5342(d)2.  

None 

See S e c t i o n  
2-5342(d)2.  

0.2 

See S e c t i o n  
2-5342(d)2. 

None 

SPACE CONDITIONING SYSTEM (Bo th  H e a t i n g  and C o o l i n g : )  

Genera l  See S e c t i o n  See S e c t i o n  See S e c t i o n  See S e c t i o n  
Requi rements 2-5342(e)1.  2-5342(e)1.  2-5342(e)1.  2 -5342 (e ) l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I .  11, o r  111; 
any column may b e  used i n  any A l t e r n a t i v e  Component Package; see 
S e c t i o n  2-5342(e)2.  f o r  a d d i t i o n a l  r equ i remen ts )  

I I I 111 
Fan Wattage Index  0.58 0.53 1.65 
Source H e a t i n g  Power I ndex  124.90 107.10 37.70 
Source Cool i ng Power I ndex  55.70 48.30 41.50 



TABLE 2-53WA3. ALTERNATIVE C O M P O N E N T  PACKAGES FOR CLIMATE ZONE $03  
FOR RETAIL AND WHOLESALE S T O R E S  

-- -- - - -  - - . - .. 

P A C K A G E  
A B C 3 Component - -  - -__  . - .-__ 

OPAQUE ENVELOPE ! I 
Minimum Roof To ta l  R-Value (Rt) 

9.52 9.52 12 .51  9.52 F 
j 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [Btu/OF/ f t  1 
0.0-3.99 7.52 7.52 3.00 7.52 
4.0-9.99 7.57 7.57 3.00 7.57 
10.0-14.99 6.35 6.35 2.30 6.35 
15.0-19.99 5.97 5.97 1.55 5.97 
20.0 o r  more 3.56 3.56 1.40 3.56 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

G I  a z i  ng (one o f  t h e  f o l l  owing): 

Shading C o e f f i c i e n t  
1.00-0.72 22% 
0.71-0.66 25% 
0.65-0.56 26% 
0.55-0.36 32% 
0.35-0.01 42% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Al lowed H o r i z o n t a l  G laz ing  
as percent  of d a y l i t  area 
(one o f  the f 01 1 w i n g )  : 

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

16% None 16% 
24% None 24% 

.IGHTING ( E i t h e r :  ) 
Maximum Adjusted 2.00 2.00 

L i g h t i n g  Power-Density . 
wat ts  per  square f o o t  

D a y l i g h t i n g C o n t r o l s  No Yes 
Requi red 

Programmable Timing N o N o 
Cont ro ls  Required 

( o r :  ) 
Maximum Adjusted See Sec t ion  See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 
Reduction Required. (W/SF) 

N o Yes ! 

N o Yes 

1 
See Sect ion See Sect ion 
2-5342(d)2. 2-5342(d)2. ] 

0.2 None 1 
1 

SPACE CONDITIONING SYSTEM (Both Heat ing and c o o l i n g : )  1 
General See Sec t ion  See Sect ion See Sect ion See Sect ion 1. 

Requi rements 2-5342(e)l .  2-5342(e) l .  2-5342(e)l .  2-5342(e)1. I 
HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I. 11, o r  111; 

any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requi  rements) 

I I I 111 - 
Fan Wattage Index 0.43 0.46 1.06 
Source Heat ing Power Index 92.10 91.10 29.30 
Source Cool ing Power Index 34.30 34.20 47.80 



T A B L E  2 - 5 3 W A 4 .  A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  ZONE #04 
FOR R E T A I L  AND WHOLESALE STORES 

-- ~~. ~ - ~ - - . . .. 

PACKAGE 
rornponent A-- . r IJ _ _ -  8- 

@AOUE-FNVELOPE 
Minimum Roof To ta l  R-Value (Rt )  

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  5 o l l o w i n g ) :  

Heat Capac i t y  [Btu /OF/ f t  1 
0.0-3.99 7.52 7.52 
4.0-9.99 7.98 7.98 
10.0-14.99 6.96 6.96 
15.0-19.99 4.97 4.97 
20.0 o r  more 2.54 2.54 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Re) 

9.50 9.50 

GLAZ I NG 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 24% 
0.71-0.66 25% 
0.65-0.56 27% 
0.55-0.36 31% 
0.35-0.01 42% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equ iva len ts .  

Maximum A1 l owed H o r i z o n t a l  G l a z i n g  
as pe rcen t  o f  d a y l i t  area 
(one o f  t h e  f o i l  owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

12% None 12% 
21% None 21% 

LIGHTING ( E i t h e r : )  
Maximum Ad jus ted  2.00 2.00 1.80 2.90 

L i g h t i n g  Power- Dens i t y ,  
w a t t s  pe r  square f o o t  

Dayl i g h t i n g  C o n t r o l s  No Yes N o Yes 
Requi red 

Programmable T im ing  N o N o  N o Yes 
C o n t r o l s  Requi red  

( o r :  ) 
Maximum Ad jus ted  See Sec t ion  See Sec t ion  See Sec t ion  See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, w a t t s  

L i g h t i n g  Con t ro l  None None 0.2 None 
Reduct ion Requi red  ( \ /SF) 

SPACE CONDITIONING SYSTEM (Both Hea t ing  and Coo l ing : )  

General  See Sec t ion  See Sec t ion  See Sec t ion  See Sec t ion  
Requi rements 2-5342(e) l .  2-5342(e)1. 2-5342(e) l .  2-5342(e) l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(@)2. f o r  a d d i t i o n a l  requ i rements)  

I 11 I I I - 
Fan Wattage Index 0.52 0.52 1.36 
Source Heat ino Power Index 111.50 105.40 31.20 
Source c o o l i n g  Power Index 52.20 49.80 60.30 

- 



T A B L E  2-53WA5. A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  ZONE 405 
FOR R E T A ! L  A N D  WHOLESALE STORES 

P A C K A G E  
Component -- A 8 -. C -. - 9 . - - 

OPAQUE E N V E L O P E  
Minimum Roof To ta l  R-Value ( R t )  

9.52 9.52 12.51 9.52 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  z o l l o w i n g ) :  

Heat Capacity [Btu/OF/ft  f 
0.0-3.99 7.52 7.52 3.70 7.52 
4.0-9.99 7.98 7.98 3.00 7.98 
10.0-14.99 6.96 6.96 2.30 6.96 
15.0-19.99 4.97 4.97 1.55 4.97 
20.0 o r  more 2.54 2.54 1.40 2.54 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING 
Maximum Al lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 24% 
0.71-0.66 25% 
0.65-0.56 27% 
0.55-0.36 31% 
0.35-0.01 42% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 None 
0.50-0.01 None 

12% None 12% 
21% None 21% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power Densi ty ,  
wa t ts  per  squabe f o o t  

Day1 i g h t i n g  Cont ro ls  No Yes N o Yes 
Requi red 

Programmabl e Timing No N o N o Yes 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted See Sect ion See Sect ion See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduction Requi red  (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sect ion See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requi  rements) 

I I I I I I 
Fan Wattage Index 0.50 0.51 1.33 
Source Heat ina Power Index 109.60 103.60 30.80 
Source c o o l i n g  Power Index 40.40 38.70 56.70 



T A B L E  2 - 5 3 W A 6 .  A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  ZONE #Oh 
FOR R E T A I L  AND WHOLESALE STORES 

- . - -  - ---.. . - 

PACKAGE 
C o m p o n e n t  -_ -_  - - - - - -. A -  B .  r I 1  

OPAOIJE ENVELOPE 
M l n i m ~ r m  R o o f  T o t a l  R-Value ( R t )  

9.52 9.52 12.51 q . 5 2  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [Btu/OF/ft  1 
0.0-3.99 7.52 7.52 
4.0-9.99 7.50 7.50 
10.0-14.99 4.62 4.62 
15.0-19.99 2.30 2.30 
20.0 o r  more 1.69 1.69 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 

GLAZING 
Maximum A1 1 owed To ta l  V e r t l  ca l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 22% 
0.71-0.66 25% 
0.65-0.56 26% 
0.55-0.36 32% 
0.35-0.01 42% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  G l  az ing 
as percent  of d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 12% None 12% 
0.50-0.01 None 21% None 21% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power Densi ty  , 
wat ts  per  square f o o t  

Day1 i g h t i n g  Cont ro ls  No Yes No Yes 
Requi red 

Programmable Timing No No N o Yes 
Cont ro ls  Required 

( o r :  ) 
Maximum Adjusted See Sect ion See Sect ion See Sect ion See Sect ion 

Connected L i  g h t i  ng 2-5342(d)2. 2-5342(d)2, 2-5342(d)2. 2-5342(d)2 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduction Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: ) 

General See Sect ion See Sect ion See Sect ion See Sect ion 
Requi rernents 2-5342(e)1. 2-5342(e) l .  2-5342(e)1. 2-5342(e)1. 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I 1 1  
Fan Wattage Index 1.01 0.90 "LT55- 
Source Heat ing Power Index 206.70 173.30 40.00 
Source Cool ing Power Index 70.10 58.70 79.80 



TABLE 2-53WA7. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE d07 
FOR RETAIL AND WHOLESALE S T O R E S  

_. . . .. _ . . ._  . - - . . - - - -  - . . .  - - 

P A C K A G E  
Component A - - - - -- 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value ( R t )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [Btu/OF/ f t  1 
0.0-3.99 7.52 7.52 3.00 7.52 
4.0-9.99 7.50 7.50 3.00 7.50 
10.0-14.99 4.62 4.62 2.30 4.62 
15.0-19.99 2.30 2.30 1.45 2.30 
20.0 o r  more 1.69 1.69 1.20 1.69 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 1 owed To ta l  V e r t i c a l  

Glaz ing (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 21% 21% 21% 1.5% 
0.71-0.66 25% 2 5% 25% 2.0% 
0.65-0.56 28% 28% 28% 2.0% 
0.55-0.36 36% 36% 36% 2.2% 
0.35-0.01 63% 63% 63% 4.5% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 12% None 12% 
0.50-0.01 None 21% None 21% 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power Densi ty .  
wa t ts  per  squhre f o o t  

Day1 i g h t i n g  Cont ro ls  No Yes N o N o 
Requi red 

Programmable Timing No N o N o Yes 
Con t ro ls  Reaui red 

( o r : )  
Maximum Adjusted See Sect ion See Sect ion See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduction Requi red. (WISF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Cool ing: )  

General See Sect ion See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)1. 2-5342(e)l. 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns 1, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

Fan Wattage Index 
Source Heat ing Power Index 
Source Cool ing Power Index 



TABLE 2-53i.iA3. ALTERYATIVE COMPONENT PACKAGES FOR CLIMATt ZONE 4 0 4  
FOR RETAIL AND IIHOLEYALE STORES 

PACKAGE 
cEPonen t_  - A -  - - f3. C 1 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value (R t )  

9.52 9.52 12.51 9.52 

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  5 o l l o w i n g ) :  

Heat Capac i t y  [B tu /OF / f t  1 
0.0-3.99 7.52 
4.0-9.99 7.50 
10.0-14.99 4.62 
15.0-19.99 2.30 
20.0 o r  more 1.69 

Minlmum Suspended E x t e r i o r  
F l o o r  T o t a l  R -va lue  (Rt )  

9.50 

GLAZING 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 
0.71-0.66 25% 
0-65-0.56 28% 
0.55-0.36 36% 
0.35-0.01 63% 

See S e c t i o n  2-5342(b)5.  
f o r  overhang e q u i v a l e n t s .  

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
as p e r c e n t  o f  d a y l i t  a rea 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

None 
None 

LIGHTING ( E i t h e r :  ) 
Maximum A d j u s t e d  2.00 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  p e r  square  f o o t  

Day1 i g h t i n g  C o n t r o l s  No 
' Requi r e d  
Programmable T im ing  No 

C o n t r o l s  Requ i red  
( o r : )  

Maximum A d j u s t e d  See S e c t i o n  
Connected L i g h t i n g  2-5342(d)2.  

t o a d ,  w a t t s  
L i g h t i n g  C o n t r o l  None 

Reduc t i on  Requ i red  (WISF) 

Yes 

No 

N 0 

Yes 

See S e c t i o n  
2-5342 ( d )  2. 

See S e c t l o n  
2-5342(d)2.  

See S e c t ~ o n  
2-5342(d)2.  

None None 

SPACE CONDITIONING SYSTEM ( B o t h  H e a t i n g  and C o o l i n g : )  

General  See S e c t i o n  See S e c t i o n  See S e c t l o n  See S e c t l o n  
Requi rements 2-5342(e) 1. 2-5342(e) 1. 2 -5342 (e ) l .  2-5342(e)1. 

HVAC Power C r l t e r l a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used I n  any A l t e r n a t i v e  Component Package; see 
Sect i o n  2-5342(e)2 .  Fo r  a d d ~ t l o n a l  requ l rernents)  

I -- I I I I I -- 
Fan Wattage Index 0.51 0.53 1.26 
Source H e a t i n g  Power Index 105.70 100.60 27.30 
Source C o o l i n g  Power Index 46.10 45.50 65.00 

~ 



TABLE 2-53WA9. ALTERNATIVE COMPONENT P A C K A G E S  FOR CLIMATE ZONE 4Q9 
FOR RETAIL AND WHOLESALE STORES 

- - . - - - - - -- - - - - -- - - - - - -- 
PACKAGE 

Component -- A -  rj C -- - - . 0 - _ _ 
OPAQUE ENVELOPE 

Minimum Roof To ta l  R-Value (R t )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [ B t u I 0 F / f t  I 
0.0-3.99 7.52 7.52 3.00 7.52 
4.0-9.99 7.50 7.50 3.00 7.50 
10.0-14.99 4.62 4.62 2.30 4.62 
15.0-19.99 2.38 2.30 1.45 2.30 
20.0 o r  more 1.69 1.69 1.20 1.69 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZ I NS 
Maximum A1 lowed To ta l  V e r t i c a l  

G I  az i  ng (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.50-0.72 21% 
0.71-0.66 25% 
0.65-0.56 28% 
0.55-0.36 36% 
0.35-0.01 63% 

See Sec t lon  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum Allowed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 12% None 12% 
0.50-0.01 None 21% None 21% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 2.00 2.00 

L i g h t i n g  Power Dens i t y ,  
wa t ts  per  squa-re foo t  

Oayl i g h t i n g  Cont ro ls  No Yes 
Requi red 

Programmable Timing No No 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 
Reduction Requi red (WISF) 

N 0 No 

N o Yes 

See Sect ion See Sect ion 
2-5342(d)2. 2-5342(d)2. 

0.2 None 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sect ion See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  2-5342(e) l ,  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  reaui  rements) 

I I I I I I 
Fan Wattage Index 0.50 0.53 1.50 
Source Heat ing Power Index 105.00 101.50 27.80 
Source Cool ing Power Index 43.80 43.00 67.80 



T A B L E  2 - 5 3 W A I O .  A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  LONE d l 0  
FOR R E T A I L  AND WHOLESALE STORES 

--- - .- - ------ - - - -  . .. 

PACKAGE 
A Component -- 8 --- -. -- c - 11 

OPAQUE ENVELOPE 
Minimum R o o f  T o t a l  R-Value ( R t )  

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  3 o l l o w i n g ) :  

Heat Capac i t y  [B tu /OF / f t  1 
0.0-3.99 7.52 7.52 
4.0-9.99 7.50 7.50 
10.0-14.99 4.62 4.62 
15.0-19.99 2.30 2.30 
20.0 o r  more 1.69 1.69 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Re) 

9.50 9.50 

GLAZING 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 21% 
0.71-0.66 25% 25% 
0.65-0.56 28% 28% 
0.55-0.36 36% 36% 
0.35-0.01 63% 63% 

See S e c t i o n  2-5342(b)5. 
f o r  overhang e q u i v a l e n t s .  

Maximum A1 lowed H o r i z o n t a l  G l a z i n g  
as p e r c e n t  o f  d a y l i t  a rea 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f  i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

LIGHTING ( E i t h e r :  ) 
Maximum A d j u s t e d  2.00 

L i g h t i n g  Power- D e n s i t y .  
w a t t s  p e r  square  f o o t  

Day1 i g h t  i ng C o n t r o l s  No 
Requi r e d  

Programmable T im ing  No 
C o n t r o l s  Requi r e d  

( o r : )  
Maximum Ad jus ted  See S e c t i o n  

Connected L i g h t i n g  2-5342(d)2.  
Load, w a t t s  

L i  g h t i  ng  C o n t r o l  None 
Reduc t i on  Requi r e d  (W/SF) 

Yes 

N 0 

See S e c t i o n  
2-5342(d)2.  

None 

None 
None 

See S e c t i o n  
2-5342(d)2.  

N 0 

Yes 

See S e c t i o n  
2-5342(d)2.  

None 

SPACE CONDITIONING SYSTEM (Bo th  H e a t i n g  and C o o l i n g : )  

General  See S e c t i o n  See S e c t i o n  See S e c t i o n  See S e c t i o n  
Requi rements 2-5342 ( e )  1. 2-5342 ( e )  1. 2-5342(e)1. 2-5342(e)1 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect i o n  2-5342(e)2.  f o r  a d d i t i o n a l  r equ i remen ts )  

Fan Wattage Index 
Source H e a t i n g  Power 
Source Cool i ng Power 

I ndex  
Index  



TABLE 2-53WAll. ALTERYATIVE COMPONENT PACKAGES FOR CLIMATE ZONE $11 
FOR RETAIL AND WHOLESALE S T O R E S  

- - . - -- -- - - - . - - - - - - - . - -  

PACKAGE 
Component 9 C D A -- _ -  - - -- - - - - --_ 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt)  

9.52 9.52 12.51 9.52 

Minimum Opaque W a l l  Tota l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capaci ty  CBtu/ 'F/f t  1 
0.0-3.99 7.52 7.52 4.90 7.52 
4.0-9.99 7.00 7.00 3.00 7.00 
10.0-14.99 5.37 5.37 2.30 5.37 
15.0-19.99 4.15 4.15 1.55 4.15 
20.0 o r  more 3.09 3.09 1.40 3.09 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  fo l low ing) :  

Shadi ng C o e f f i c i e n t  
1.00-0.72 21% 
0.71-0.66 25% 
0.65-0.56 27% 
0.55-0.36 3 3% 
0.35-0.01 50% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equ iva len ts .  

Maximum A1 lowed Hor izon ta l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o r r i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 7% None 7 % 
0.50-0.01 None 11% None 11% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power Dens i t y ,  
wa t ts  per  square f o o t  

Oayl i g h t i  ng Con t ro ls  No Yes N o Yes 
Required 

Programmable Timing N o N o N o Yes 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted See Sec t ion  See Sect ion See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, w a t t s  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduct ion Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sec t ion  See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  2-5342(e)1 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

I I I I I I 
Fan Wattage Index 0.67 0.59 2.00 
Source Heat ing Power Index 143.80 119.50 44.50 
Source Cool ing Power Index 73.90 62.50 77.60 



TABLE 2-53'4,412. ALTERYATIVE COMPONEYT PACKAGES FOR CLIMATE ZONE # 1 2  
FOR RETAIL AN0 WHOLESALE STORES 

- 

PACKAGE 
Compon?t -_ A _ _  R C I )  

~ U ~ E N V E C O P E  
Mln~mum Roof To ta l  R-Value (Rt )  

9.52 9.52 12.51 9 .52  

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  $ y l l o w i n g ) :  

Heat Capac i t y  C ~ t u / ~ ~ / f t  
0.0-3.99 7.52 7.52 4.90 7.52 
4.0-9.99 7.00 7.00 3.00 7.00 
10.0-14.99 5.37 5.37 2.30 5.37 
15.0-19.99 4.15 4.15 1.55 4.15 
20.0 o r  more 3.09 3.09 1.40 3.09 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt )  

9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 21% 21% 21% 10.0% 
0.71-0.66 25% 25% 25% 12.4% 
0.65-0.56 27% 27% 27% 13.5% 
0.55-0.36 3 3% 33% 33% 15.5% 
0.35-0.01 50% 50% 50% 21.5% 

See Sec t ion  2-5342(b)S. 
f o r  overhang equ iva len ts .  

Maximum Al lowed H o r i z o n t a l  G laz ing  
as pe rcen t  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

LIGHTING ( E i t h e r : )  
Maximum Ad jus ted  2.00 

L i g h t i n g  Power Dens i t y .  
w a t t s  p e r  squafe f o o t  

Day1 i g h t i n g  C o n t r o l s  No 
Requi red 

Programmable T im ing  N o 
C o n t r o l s  Requi red  

( o r :  ) 
Maximum Ad jus ted  See Sec t ion  

Connected L i g h t i n g  2-5342(d)2. 
Load, w a t t s  

i i g h t i n g  C o n t r o l  None 
Reduct ion Required,. (W/SF) 

Yes 

N 0 

See Sect i on 
2-5342(d)2. 

None 

None 
None 

See Sec t ion  
2-5342(d)2. 

Yes 

Yes 

See Sec t ion  
2-5342(d)2. 

None 

SPACE CONDITIONING SYSTEM (Both Hea t ing  and C o o l i n g : )  

General  See Sec t ion  See Sec t ion  See Sec t ion  See Sec t ion  
Requi rements 2-5342(e) l .  2-5342(e)1. 2-5342(e) l .  2-5342(e) l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sec t ion  2-5342(@)2. f o r  a d d i t i  onai reou i  rements) 

I I I I I I 
Fan Wattage Index 0.80 0.77 2.00 
Source Hea t ing  Power Index 166.20 148.60 41.70 
Source C o o l i n g  Power Index 52.60 47.00 74.80 



TABLE 2-53WA3. ALTERNATIVE COMPONEUT PACKAGES FOR CLIMATE ZONE Y13 
FOR RETAIL AND WHOLESALE S T O R E S  

-_ _ _ _ -  -__ _.-_ _-- - _  _ - - - -- 
PACKAGE 

A B C Component - __--- 3 
OPAQUE ENVELOPE 

Minimum Roof To ta l  R-Value (Rt)  

9.52 9.52 1 2 . 5 1  9 .52 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  5o l low ing) :  

Heat Capacity [ 8 t u / ' F / f t  ] 

0.0-3.99 7.52 7.52 4.90 7.52 
4.0-9.99 7.00 7.00 3.00 7.00 
10.0-14.99 5.37 5.37 2.30 5.37 
15.0-19.99 4.15 4.15 1.55 4.15 
20.0 o r  more 3.09 3.09 1.40 3.09 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 21% 
0.71-0,66 25% 
0.65-0.56 27% 
0.55-0.36 33% 
0.35-0.01 50% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  Glaz ing 
as a per  cent  o f  d a y l i t  area 

(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 None 7% None 7% 
0.50-0.01 None 11% None 11% 

LIGHTING ( E i t h e r : )  
Maximum Adjusted 2.00 2.00 

L i g h t i n g  Power- Densi ty ,  
wa t ts  per  square foo t  

Day1 i g h t i n g  Cont ro ls  No Yes 
Required 

Programmable Timing No No 
Cont ro ls  Required 

( o r : )  
Maximum Adjusted See Sect ion See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 
Reduct ion Required (W/SF) 

N o Yes 

N o Yes 

See Sect ion See Sect ion 
2-5342(d)2. 2-5342(d)2 

0.2 None 

SPACE CONOITIONING SYSTEM (Both Heat ing and Cool ing: )  

General See Sec t ion  See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect i o n  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

Fan Wattage Index 0.63 0160 m- 
Source Heat ina Power Index 132.70 119.90 40.10 - .  - 

Source c o o l i n g  Power Index 61 .OO 53.60 72.90 



TABLE 2-53WA14. ALTERNATIVE COMPONEYT PACKAGES FOR CLIMATE /OFIF 4 1 4  
FOR RETAIL AND WHOLESALE STORE5 

-- - - - 

PACKAGE 
-- A Component _ -  __. _ -  _ _  ._ 8- (; 11 

OPAQUE ENVELOPE 
Minimum Roof T o t a l  R-Value ( R t )  

Minimum Opaque Wal l  T o t a l  
R-Value ( R t )  (one o f  t h e  5 o l l o w i n g ) :  

Heat Capac i t y  [ B t u / " F / f t  1 
0.0-3.99 7.52 7.52 
4.0-9.99 7.23 7.23 
10.0-14.99 6.30 6.30 
15.0-19.99 5.34 5.34 
20.0 o r  more 4.62 4.62 

Minimum Suspended E x t e r i o r  
F l o o r  T o t a l  R-va lue (Rt)  

9.50 9.50 

GLAZING 
Maximum A1 lowed T o t a l  V e r t i c a l  

G l a z i n g  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 20% 
0.71-0.66 23% 
0.65-0.56 25% 
0.55-0.36 30% 
0.35-0.01 46% 

See S e c t i o n  2-5342(b)5.  
f o r  overhang e q u i v a l e n t s .  

Maximum A1 1 owed H o r i z o n t a l  G l  a z i  ng  
as p e r c e n t  o f  d a y l i t  a rea 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.51 None 
0.50-0.01 None 

LIGHTING ( E i t h e r :  ) 
Maximum A d j u s t e d  2.00 

L i g h t i n g  Power D e n s i t y ,  
w a t t s  p e r  squa ie  f o o t  

D a y l i g h t i n g  C o n t r o l s  No 
Requi r e d  

Programmable T im ing  N o  
C o n t r o l s  Requi r e d  

( o r : )  
Maximum A d j u s t e d  See S e c t i o n  

Connected L i g h t i n g  2-5342(d)2.  
Load, w a t t s  

L i g h t i n g  C o n t r o l  None 
Reduc t i on  Requ i red  (W/SF) 

Yes 

N 0 

See S e c t i o n  
2-5342(d)2.  

None 

None 
None 

See S e c t i o n  
2-5342(d)2.  

Yes 

Yes 

See S e c t i o n  
2-5342(d)2.  

None 

SPACE CONDITIONING SYSTEM (Bo th  H e a t i n g  and C o o l i n g : )  

Genera l  See S e c t i o n  See S e c t i o n  See S e c t i o n  See S e c t i o n  
Requirements 2-5342(e)1.  2 -5342 (e ) l .  2-5342(e)1.  2 -5342 (e ) l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
S e c t i o n  2-5342(e)2.  f o r  a d d i t i o n a l  r e q u i  rements) 

Fan Wattage Index 
Source H e a t i n g  Power I ndex  
Source C o o l i n g  Power I ndex  



TABLE 2-53WA15 ALTERNATLVE COMPONENT P A C K A G E S  FOR CLIMATE ZONE 1 1 5  
FOR RETAIL 4ND WHOLESALE STORES 

- - -  ~ . . .  ~ . 

PACKAGE 
Component - A I3 -- . C -. - D 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt) 

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  3o l low ing) :  

Heat Capacity [Btu/OF/ f t  ] 

0.0-3.99 7.52 
4.0-9.99 7.23 
10.0-14.99 6.30 
15.0-19.99 5.34 
20.0 o r  more 4.62 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 

GLAZING 
Maximum A1 lowed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1.00-0.72 20% 
0.71-0.66 23% 
0.65-0.56 25% 
0.55-0.36 30% 
0.35-0.01 46% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 1 owed H o r i z o n t a l  Glaz ing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 None 
0.50-0.01 None 

LIGHTING ( E i t h e r :  ) 
Maximum Adjusted 2.00 

L i g h t i n g  Power Dens i t y ,  
wa t ts  per  square foo t  

D a y l i g h t i n g  Cont ro ls  No 
Requi red 

Programmable Timing No 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 
Load, wa t ts  

L i g h t i n g  Cont ro l  None 
Reduction Requi re'd (W/SF) 

Yes 

N 0 

See Sect ion 
2-5342(d)2. 

None 

None 
None 

See Sect ion 
2-5342(d)2. 

0.2 

Yes 

Yes 

See Sect ion 
2-5342(d)2. 

None 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sec t ion  See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)l .  2-5342(e)l .  2-5342(e)l .  

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I, 11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 
Sect i o n  2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

Fan Wattage Index %zG 0.61 -i'2v 
Source Heat ina Power Index 141.00 122.10 36.50 - - 

Source c o o l i n g  Power Index 68.90 60.50 79.10 



T A B L E  2 - 5 3 W A 1 6 .  A L T E R N A T I V E  COMPONENT PACKAGES FOR C L I M A T E  LONE i i l b  
FOR R E T A I L  AND N H O L E S A L E  S T O R E S  

- - - -- -. -. - - - 

PACKAGE 
Component A A _ B _ -  r 11 

OPAQUE ENVELOPE 
- 

Mlnlmum Roof Tota l  R-Value ( R t )  

Minimum Opaque Wall To ta l  
R-Value ( R t )  (one o f  t h e  j o l l o w i n g ) :  

Heat Capacity C ~ t u l O F l f t  1 
0.0-3.99 7.52 7.52 5.15 7.52 
4.0-9.99 7,38 7.38 3.46 7.38 
10.0-14.99 6.63 6.63 2.96 6.63 
15.0-19.99 5.97 5.97 2.77 5.97 
20.0 o r  more 5.51 5.51 2.49 5.51 

Minimum Suspended E x t e r i o r  
F l o o r  To ta l  R-value (Rt) 

9.50 9.50 9.50 9.50 

GLAZING (Double Glaz ing i s  requ i red  f o r  Cl imate Zone 16) 
Maximum A1 1 owed To ta l  V e r t i c a l  

G laz ing  (one o f  t h e  fo l low ing) :  

Shading C o e f f i c i e n t  
1 .OO-0.72 25% 2 5% 2 5% 6.0% 
0.71-0.66 27% 27% 27% 6.1% 
0.65-0.56 29% 29% 29% 6.5% 
0.55-0.36 32% 32% 32% 7.3% 
0.35-0.01 41% 41% 41% 8.5% 

See Sec t ion  2-5342(b)5. 
f o r  overhang equiva lents .  

Maximum A1 lowed H o r i z o n t a l  GI azing 
as percent  o f  d a y l i t  area 
(one o f  t h e  f o l l o w i n g ) :  

Shading C o e f f i c i e n t  
1 .OO-0.51 None 11% None 11% 
0.50-0.01 None 16% None 16% 

LrGHTING ( E i t h e r : )  
Maximum Adjusted 2.00 2.00 1.80 2.90 

L i g h t i n g  Power- Dens i t y ,  
wa t ts  per  square foo t  

D a y l i g h t i n g  Cont ro ls  No Yes No Yes 
Requi red 

Programmable Timing N o No N o Yes 
Cont ro ls  Requi red 

( o r :  ) 
Maximum Adjusted See Sec t ion  See Sect ion See Sec t ion  See Sect ion 

Connected L i g h t i n g  2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 2-5342(d)2. 
Load, wa t ts  

L i g h t i n g  Cont ro l  None None 0.2 None 
Reduct ion Required (W/SF) 

SPACE CONDITIONING SYSTEM (Both Heat ing and Coo l ing : )  

General See Sect ion See Sect ion See Sect ion See Sect ion 
Requi rements 2-5342(e)1. 2-5342(e)1. 2-5342(e)l .  2-5342(e)1. 

HVAC Power C r i t e r i a  ( s e l e c t  one o f  columns I ,  11, o r  111; 
any column may be used i n  any A l t e r n a t i v e  Component Package; see 

. Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requi  rements) 

I I I I I I 
Fan Wattage Index 0.57 0.49 i-38- 
Source Heat ing Power Index 126.40 102.40 53.90 
Source Cool i ng Power Index 51.80 42.20 68.80 



,ec. 2-5343. Vent i  1 a t i  on Requi rements 
- 

( a )  Any new o f f i c e  b u i l d i n g ,  r e t a i l  and w h o l e s a l e  s h a l l  have an H V A C  system 
t h a t :  

1. Complies w i t h  Sect ions 5 (except Sect ion 5 . 7 )  and 6.1.5 of ASHRAE 
Standard 62-1 981 ; and 

2. For  o f f i c e s ,  i s  capable o f  supply ing t h e  vo lumet r i c  ra tes  f o r  outdoor 
a i r  g i ven  f o r  smoking areas l i s t e d  i n  Sect ion 6.1, Table 3, o f  ASHRAE 
standard 62-1981 based upon t h e  g rea te r  o f  t h e  occupancy d e n s i t i e s  i n  
t h a t  t a b l e  o r  t h e  d e s i g n  occupan t  d e n s i t y .  F o r  r e t a i l  and w h o l e s a l e  
s tores,  i s  capcable o f  supply ing t h e  vo lumet r i c  ra tes  f o r  outdoor a i r  
g i v e n  f o r  non-smoking a reas  1 i s t e d  i n  S e c t i o n  6.1, T a b l e  3 o f  ASHRAE 
Standard 62-1981 based upon t h e  g rea te r  o f  t h e  occupancy dens i t i e s  i n  
t h a t  t a b l e  o r  t h e  des ign occupant dens i t y .  

EXCEPTIONS: 

I. Rec i  r c u l  a t e d  a i r  may b e  used t o  meet p a r t  o f  t h e  o u t d o o r  r e q u i r e -  
ment o f  Sect ions 2-5343(a)2., i f  such use i s  cons i s t en t  w i t h  Sec t ion  
6.1.4 o f  ASHRAE Standard 62-1981. I n  no case s h a l l  t h e r e  be l e s s  than  5 
cfm o f  outdoor  a i r  pe r  person, o r  t h e  amount l i s t e d  i n  Table 3, Sect ion 
6.1 o f  ASHRAE Standard 62-1981, whichever i s  g rea te r .  

11. I n  areas where supply a i r  must be exhausted, such as t o i l e t s ,  j a n i t o r i a l  
c lose ts ,  and k i t c h e n  and fume hoods, t h e  ou t s i de  a i r  requirements o f  
Sect ions 2-5343(a)2. may be met by exhaust o r  r e c i r c u l a t e d  a i r  from 
o the r  i n t e r i o r  spaces o r  may be t o t a l l y  ou t s i de  a i r .  The v e n t i l a t i o n  
sys tem s h a l l  be c a p a b l e  o f  s u p p l y i n g  t h e  l a r g e r  o f  t h e  f o l l o w i n g :  

A. To ta l  system exhaust a i r  f o r  such areas; o r  

0 .  The q u a n t i t y  o f  outdoor  a i r  determined under Sect ions 
2-5343 (a)2.  and 2-5343 ( c )  . 

NOTE: An HVAC system t h a t  o therwise complies w i t h  t h i s  sec t i on  need not 
be operated a t  i t s  f u l l  design c a p a b i l i t y  i n  an area o f  a b u i l d i n g  
d e s i g n a t e d  and m a i n t a i n e d  as a nonsmoking a rea ,  i f  t h e  f o l l o w i n g  
cond i t i ons  a re  met: 

A. The system i s  operated t o  p rov i de  t h e  nonsmoking area no t  I ess 
than  t h e  g rea te r  o f  t h e  r a tes  f o r  v e n t i l a t i o n  a i r  f o r  nonsmoking 
areas l i s t e d  i n  Table 3 of ASHRAE Standard 62-1981, o r  t h e  r a t e  o f  
10 cub ic  f e e t  pe r  minute o f  outdoor  a i r  per  person, based on t h e  
occupancy va lues i n  Table 3 o r  t h e  design occupancy, whichever 
occupant d e n s i t y  i s 1 arger.  

0 .  The areas o f  b u i l d i n g s  t o  be maintained as nonsmoking areas a re  
s e r v e d  .by an HVAC system t h a t  does n o t  r e t u r n  a i r  f r om  areas  
where smoking i s  permi t ted.  



!,I.) The qua1 i t y  o f  v e n t i l a t i o n  a i r  s u p p l i e d  under Sec t i ons  2-5343(a)2.  s h a l l  
have contaminants  no g r e a t e r  i n  c o n c e n t r a t i o n  t h a n  those  i n  w ~ t h  Tab le  1 o f  
ASHRAE Standard  62-1981, f o r  t h e  contaminants  l i s t e d  i n  t h a t  t a b l e .  

I.lg3TE: M a i n t a i n i n g  t h e  a i r  q u a l i t y  l e v e l s  i n  Tab le  2 o f  ASHRAE Standard 
62-1 981 i s  recommended. 

"he  v e n t i l a t i o n  s y s t e m ( s ) ,  i n c l u d i n g  v a r i a b l e  a i r  v o l u m e  sys tems  w i t h  
r ' r  economizers, s h a l l  be c o n t r o l l e d  t o  p r o v i d e  a t  l e a s t  t h e  minimum f l ow  
r a t e ( s )  o f  v e n t i l a t i o n  a i r ,  i n c l u d ~ n g  ourdoor  a 1 r  and any r e q u i r e d  t r e a t e d  
r n c l r c u l a t e d  a i r  as de termined f rom s e c t i o n  2-5343(a) above, t o  t h e  b u i l d -  
rng spaces o r  zones a t  a l l  t i m e s  such spaces o r  zones a r e  occupied.  



ENERGY CONSERVATION STANDARDS FOR NEW B U I L D I N G S  

OF OCCUPANCY R ( R E S I D E N T I A L  B U I L D I N G S )  OTHER THAN APARTMENT 

HOUSES W I T H  FOUR OR MORE H A B I T A B L E  STORIES AND HOTELS 
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ENERGY CONSERVATION STANDARDS F O R  NEW BUILDINGS 
OF OCCUPANCY R (RESIDENTIAL BUILDINGS) OTHER THAN APARTMENT - 

HOUSES WITH FOUR OR MORE HABITABLE STORIES AND HOTELS - 

Set. 2-5351. Energy Performance -. Standard? 

( a )  Energy Budgets. B u i l d i n g s  s h a l l  be designed t o  use no more B r i t i s h  thermal 
u n i t s  (R tu )  o f  energy f rom d e p l e t a b l e  sources than t h a t  s p e c i f i e d  i n  Tables 
2-53X and 2-53Y f o r  t h e  a p p r o p r i a t e  b u i l d i n g  t y p e  and a p p r o p r i a t e  c l i m a t e  
zone shown i n  F i g u r e  2-536. The maximum a1 lowable  energy use f rom dep le tab le  
sources i s  t h e  sum o f  t h e  annual space c o n d i t i o n i n g  budget and t h e  annual 
wa te r  h e a t i n g  budget. The annual space c o n d i t i o n i n g  budget i s  t h e  p roduc t  o f  
t h e  square f e e t  o f  c o n d i t i o n e d  f l o o r  area and t h e  t o t a l  space c o n d i t i o n i n g  
budget shown i n  Tab le  2-53X. Energy r e q u i r e d  f o r  b u i l d i n g  c o o l i n g  must be 
i n c l u d e d  i n  t h e  d e s i g n  e n e r g y  b u d g e t  even  i f  t h e  b u i l d i n g  p l a n s  do n o t  
i n d i c a t e  t h a t  a i r  c o n d i t i o n i n g  w i l l  be i n s t a l l e d .  

EXCEPTION: I f  a  s i n g l e  cont inuous s u b d i v i s i o n  o f  t r a c t  f a l l s  i n  more than 
one c l i m a t e  zone, a l l  t h e  b u i l d i n g s  i n  t h e  s u b d i v i s i o n  o r  t r a c t  
s h a l l  be designed t o  meet t h e  energy budget o f  t h e  c l i m a t e  zone 
which c o n t a i n s  t h e  most d w e l l i n g  u n i t s .  

NOTE: The Cal i f o r n i  a  Energy Commi s s i  on s h a l l  p e r i o d i c a l  l y  update.  pub1 i s h .  
and make a v a i l a b l e  t o  i n t e r e s t e d  persons and 1 oca l  b u i  1 d i n g  depar t -  
ments a  document e n t i t l e d  " C a l i f o r n i a  C l ima te  Zone D e s c r i p t i o n s  f o r  
New B u i l d i n g s , "  wh ich s h a l l  c o n t a i n  a  p r e c l s e  d e s c r i p t i o n  o f  t h e  metes 
and bounds f o r  c l i m a t e  zone boundar ies dep ic ted  i n  F i g u r e  2-536 and a  
l i s t  o f  t h e  communit ies i n  each zone. 

New b u i l d i n g s  s h a l l  a l s o  meet t h e  requirements o f  Sec t ions  2-5311 through 
2-5318 and 2-5352. 

( b )  C a l c u l a t i o n  o f  E n e r g ~ ~ C o n s u m p t i o n .  The a p p l i c a t i o n  f o r  a  b u i l d i n g  pe rm i t  
s h a l l  i r i c l u d e  documentat ion which demonstrates, u s i n g  an approved ca lcu -  
l a t i o n  method, t h a t  t h e  new b u i l d i n g  has been designed t o  no t  exceed t h e  
a l l o w a b l e  energy use i n  Tab les  2-53X and 2-53Y f o r  t h e  a p p r o p r i a t e  c l i m a t e  
zone. 



Climate Zones 

F I G U R E  2-536. 
C L I M A T E  ZONES FOR O F F I C E  
B U I L D I N G S  AND B U I L D I N G S  OF OCCUPANCY R 
EXCEPT APARTMENT HOUSES W I T H  FOUR OR 
MORE H A B I T A B L E  S T O R I E S  AND HOTEL ( S )  



Mu1 t i  -Sam~ ly Rg11 d l  ngs -___- - -- - 
With  Common Wal ls  

Dwel ii nqs andd b u t  No Common R 

L-1 n q - ~ o u s e s  C l i m a t e  - . .. -- - . -. -- - - -. F i o o r / C e i l i y s  . - A . . -- . A 1 1  o t h e r s Y  -- 
Zone Hea t ing  C o o l i n g  T o t a l  Hea t ing  C o o l i n g  T o t a l  Hea t ing  C o o l i n g  T o t a l  

1. Thousands o f  B t u  p e r  square f o o t  o f  c o n d i t i o n e d  f l o o r  space p e r  yea r .  

2. The h e a t i n g  ( c o o l i n g )  budgets may be inc reased  by 15 p e r c e n t  i f  t h e  i n s t a l l e d  
h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system has a1 l i t s  d i s t r i b u t i o n  duc ts  and plenums 
i n  c o n d ? t i o n e d  space .  The h e a t i n g  ( c o o l i n g )  b u d g e t s  may b e  i n c r e a s e d  by 
m u l t i p l y i n g  t h e  b u d g e t  v a l u e s  b y  [ l  + ( 0 . 1 5 )  (R - 2 . 1  + 1 . 3 ) 1  when 
t h e  i n s t a l  l e d  h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system bas duc ts  i b  uncondi t ~ o n e d  
space and d u c t  i n s u l a t i o n  R-va lue (Rd) i s  g r e a t e r  t han  2.1. 

3. The h e a t i n g  ( c o o l i n g )  budgets may be inc reased  by 10 pe rcen t  i f  t h e  i n s t a l l e d  
h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system has a1 1  i t s  d i s t r i b u t i o n  ducts  and plenums 
i n  c o n d i t i o n e d  space .  The h e a t i n g  ( c o o l i n g )  b u d g e t s  may b e  i n c r e a s e d  by 
m u l t i p l y i n g  t h e  b u d g e t  v a l u e s  by [I + ( 0 . 1 0 )  (R - 2 1 ) / ( R  + 1 . 3 ) l  when 
t h e  i n s t a l  l e d  h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system Gas duc ts  i b  u n c o n d ~  t l o n e d  
space and d u c t  i n s u l a t i o n  R-va lue (Rd) i s  g r e a t e r  t han  2.1. 

4. The h e a t i n g  ( c o o l i n g )  budgets may be inc reased  by 5 pe rcen t  if t h e  i n s t a l l e d  
h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system has a1 1  i t s  d i s t r i b u t i o n  duc ts  and plenums 
i n  c o n d i t i o n e d  space .  The h e a t i n g  ( c o o l i n g )  b u d g e t s  may b e  i n c r e a s e d  by 
m u l t i p l y i n g  t h e  b u d g e t  v a l u e s  by  [ l  + (0 .05 )  (R - 2 1 ) / ( R  + 1 . 3 ) l  when 
t h e  i n s t a l  l e d  h e a t i n g  ( i n s t a l  l e d  c o o l i n g )  system bas duc ts  i b  u n c o n d ~ t i o n e d  
space and d u c t  i n s u l a t i o n  R-va lue (Rd) i s  g r e a t e r  t h a n  2.1. 

95351 . -. . ( b )  
1-7-Ti- 
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- - - - - - -  
M u l t i - F a m i l y  ~ r n - l - d ~ n g s  

S i n a l e  F a m ~ l v  F t h C o m X n  T a l  1  s - 
C i  imate  ~ w e i l  i ngs an2 b u t  No Common 

Zone Lodg ing Houses F 1  oor /Ce i  1 i ngs A l l  O thers  
. -- -- -- - - - - -. - - . 

1. Thousands o f  B t u  p e r  d w e l l  i ng u n i t  p e r  y e a r .  

( r  : A l t e r n a t i v e  Component Packages. . The energy budget requ i rements  o f  2-5351 
( a )  may be met by i n s t a l l i n g  one o f  t h e  a l t e r n a t ~ v e  packages o f  components 
shown i n  Tab les  2-5321 t h r o u g h  2-53216 f o r  t h e  a p p r o p r i a t e  c l i m a t e  zone 
shown i n  F i g u r e  2-53G. I n s t a l l e d  components s h a l l  meet t h e  f o l l o w i n g  
r e q u i  rements. 

A. C e i l i n g ,  w a l l ,  s l a b  f l o o r  p e r j m e t e r ,  and r a i s e d  f l o o r  i n s u l a t ~ o n  
s h a l l  be  i n s t a l l e d  w h i c h  has  an R - v a l u e  e q u a l  t o  o r  h ~ g h e r  
t h a n  t h a t  shown i n  Tab les  2-5321 th rough  2-53216. The minimum 
c e i  1 i n g  . w a l l  (s 'nc' iuding heated basements and c raw l  spaces).  and 
r a i s e d  f l  soa R-values shown a r e  f o r  i n s u l a t i o n  i n s t a l  l e d  between 
wood f raming members. I n s u l a t i o n  i n  o t h e r  w a l l  systems may meet 
e q u i v a l e n t  minimum R-values t h a t  c o n s l d e r  t h e  e f f e c t s  o f  a l l  
e lem@nts  o f  t h e  w a l l  system. 

EXCEPTION: Ra ised f l o o r  i n s u l a t i o n  may be o m i t t e d  i f  t h e  f o u n d a t i o n  
w a l l s  a r e  i n s u l a t e d  t o  meet t h e  w a l l  i n s u l a t i o n  minimums 
shown i n  Tab les  2-5321 th rough  2-53216, a  vapor  b a r r i e r  i s  
p l a c e d  o v e r  t he  e n t i r e  f l o o r  o f  t h e  crawlspace.  and t h e  
v e n t s  a r e  f i t t e d  w i t h  ope rab le  l o u v e r s .  



R .  The m i  nirr~um depth o f  conc re te -s l  a h  f l o o r  perrrneter  1 nsul  a t 7  on s h a l l  
be 15 inches o r  t h e  depth o f  t h e  f o o t ~ n g  of t h e  b u i l d i n g ,  whichever 
i s  l ess .  

EXCEPTION:  Perimeter i n s u l a t i o n  i s  n o t  r e q u i r e d  a l o n g  t h e  s l a b  edge 
be tween  c o n d i t i o n e d  space and t h e  c o n c r e t e  s l a b  o f  an 
a t tached  uncond i t i oned  enclosed space. 

2. G laz ing.  -.- 

A. G laz ing  s h a l l  be i n s t a l l e d  w h ~ c h  has U-values equal t o  o r  lower  
than  those shown I n  Tables 2-5321 through 2-53216. The types o f  
g l  a z i  ng which meet t h e  maxlmurn U-value r e q u ~  rements a re  shown I n 
t h e  W i n t e r  co lumn i n  T a b l e  8 on page 23.28 o f  t h e  1381 ASHRAE 
Handbook o f  Fundamentals, w i t h o u t  adjustment f o r  t h e  e f f e c t s  o f  
t h e  g l a z i n g  f raming.  

B. T o t a l  g l a z i n g  area shal  I n o t  exceed t h e  percentage of cond i t i oned  
f l o o r  area s p e c i f i e d  i n  Tables 2-5321 through 2-53216. 

C.  Sou th - fac ing  g l a z i n g  area s h a l l  n o t  be l e s s  than  t h e  percentage 
o f  c o n d i t i o n e d  f l  o a r  a r e a  i n  T a b l e s  2-53Z1 t h r o u g h  2-53216. 
Sou th - fac i  ng g l a z i n g  i n c l u d e s  g l a z i n g  i ~r c e i  1 i ngs whi ch  i s horii - 
z o n t a l  o r  t i l t e d  t o  t h e  s o u t h .  E a s t  and w e s t - f a c i n g  g l a z i n g  
i n c l u d e s  g l a z i n g  i n  c e i l i n g s  w h i c h  i s  t i l t e d  t o  t h e  c a s t  and 
west ,  r e s p e c t i v e l y .  

3. - Shadinq. - 

A. Shading o f  sou th - fac ing  g l a z i n g  r e q u i r e d  i n  Tables 2-5321 through 
2-53216 s h a l l  be i n s t a l l e d  so t h a t  t h e  south- fac ing g l a z i n g  i s  
f u l l y  shaded a t  s o l a r  noon on Augus t  2 1  and f u l l y  exposed t o  
d i r e c t  s u n l i g h t  a t  s o l a r  noon on December 21. S o u t h  s h a d i n g  
requ i rements  may be met by an o p t i m a l l y  designed overhang if one 
i s  l i s t e d  i n  Tables 2-53U1 through 2-53U16 o r  a1 t e r n a t i v e l y  , a 
movable shad ing dev ice  desc r ibed  i n  C ,  be1 ow. 

B .  Shading o f  w e s t - f a c i n g  g l a z i n g  r e q u i r e d  i n  Tables 2-5321 through 
2-53216 s h a l l  be  i n s t a l l e d  s o  t h a t  t h e  w e s t - f a c i n g  g l a z i n g  i s  
f u l l y  shaded a t  5 : 0 0  p.m. ( S o l a r  t i m e )  on A u g u s t  2 1  and f u l l y  
exposed t o  d i r e c t  s u n l i g h t  a t  3:00 p.m. ( S o l a r  t i m e )  on December 
21. Shading requ-i rements f o r  wes t - fac ing  g l a z i n g  may be met by a  
rnovabl e  shading dev ice  descr ibed I n C. be1 ow. 

NOTE: Permanently t i n t e d  g l a z i n g  may n o t  be used t o  meet t h e  shading 
requ i rements  f o r  s e c t i o n  2-5351(c)3.A. and B. 

C.  Movable shading dev ices i n c l u d e  b u t  are  no t  l i m i t e d  t o  operable 
l o u v e r s  , movable e x t e r n a l  shading devices . and i n t e r n a l  shades 
which meet t h e  shading c o e f f i c i e n t  ( S C )  requ i  rements i n  Tables 
2-5321 th rough  2-53216. 

$5351 ( c )  
175. 



4 -- Thermal Mass. Thermal mass r e q u i r e d  i n  Tables 2-5321 th rough 2 - 5 3 L 1 6  
s h a l l  be i n s t a l l e d  t o  meet o r  exceed t h e  minimum heat  c a p a c i t y  and 
s u r f a c e  area r a t i o  shown i n  Tab le  2 - 5 3 A A .  D i s t r i b u t e d  mass i n  f l o o r s ,  
wal I s ,  and c e i l i n g s  which i s  d i r e c t l y  exposed t o  t h e  c o n d i t ~ o n e d  space 
may be cons idered i n  meet ing  t h i s  requirement.  Thermal mass inc ludes  
b u t  i s  n o t  l i m i t e d  t o  hard-sur faced s l a b  f l o o r s ,  masonry w a l l s  a n d  
f i r e p l a c e s ,  and gypsum board o r  p l a s t e r  i n  excess o f  1 /2  i n c h  t h i c k n e s s  
on c e i l i n g s  and w a l l s .  Thermal mass s h a l l  no t  i n c l u d e  carpeted s l a b  
f l o o r s  and heavy we igh t  e x t e r i o r  w a l l s  which a r e  i n s t a l  l e d  t o  meet t h e  
a l t e r n a t j v e  w a l l  i n s u l  a t i s n  minimums shown i n  parentheses i n  Tables 
2 - 5 3 1 1  t h rough  2-53216, 

TABLE 2-53AA. MINIMUM THERMAL MASS WEOUIWEMENTS 

G t j i  r d.i ng Type 
Sur face  Minimum 

Area  RaQ-io Heat Gapaci t y  

S l n g k e  F a m i l y  D w e l l i n g s  and Lodg ing Houses 7.8 36.5 
M u l t i - f a m i  l y  Bu l  l d i n g s  w i t h  Common Wal ls  

be* w i t h  no Common F 1 oors /Ce i  1 i ngs 5.0 2 3 - 1  
k >  r ,cher Mul t i -Fami  ly B u i l d i n g s  4.0 18.4 

NOTES: 1. Sur face  Area R a t i o  = Amass 

A g ~  a z i  ng 

2. M i  nimum Heat Capac i t y  = Amass x D x @ x t  
- 

A g ~  ari ng 

L: 
Where Amass = t h e  s u r f a c e  a r e a  of exposed mass, f t  ; 

3 
D = t h e  d e n s i t y  o f  t h e  mass, ' I b l f t  ; 
C = t h e  s p e c i f q c  heat  o f  t h s  mass, B tu / Ib / "F ;  
t = t h e  t h i c k n e s s  o f  the mass, F t ,  up t o  a maximum t h i c k n e s s  of 

116 f o o t  ( 2  i n c h e s ) ;  and 2 
A g ~  a z i  ng = t h e  s u r f a c e  area o f  t he  south  f a c i n g  g l a z i n g ,  F t  . 

5,  Contanuows I n f i l  t s a t ~ o n  8 a r r ~ e r ,  Cont-anuous I nfs  '8 t r a t ~ s n  b a r r ~ e r s  
requared i n  Tab les  2-%%la  t h r s u q k  2-53216 s h a l l  be i n s t a l l e d  over  t h e  
inside Pace o f  f raming  -in ceilings and over  .the i n s i d e  o r  o u t s i d e  Face 
s f  f r a m i n g  i n  e x t e r i o r  wa1 I s ,  Where c e i l i n g s  a r e  p'l ank and beam 
c o n s t r u c t i s n  exposed "e; tth e s n d i t i  oned space, t h e  ba l - r j e r  sha l  l be 
p laced  ow t o p  o f  t h e  p lank ing ,  and t h e  wal l / c e i l  i n g  j o i n t s  sha7 l be 
s e a l e d  w i t h  c a u l k i n g  o r  seal  a n t ,  A 1  1 o p e n i n g s  i n  t h e  c o n t i n u o u s  
i n f i l t r a t i o n  b a r r i e r ,  j n c l u d i n g  spaces around plurnbi ng, e l e c t r i c a l  
c o n d u i t s  and boxes, gas 16nes and v a l v e s ,  l u m i n a i r e s ,  duets ,  F l u e s  and 
o t h e r  e l e m e n t s  w h i c h  p e w e t a a t e  t h e  i w f i l  t r a t i o n  b a r r i e r ,  sha3 3 be 
sea led w i t h  perrcanent t a p e  o r  sea8 an t ,  

6, -- E l e c t r i c a l  Outlet  ------- P l a t e  G a s k e t s ,  E l e c t r i c a l  o u t l e t  p l a t e  g a s k e t s  
r e q u i r e d  i n  Tables 2-53ZH t h rough  2-53216 s h a l l  be i n s t a l l e d  on a l l  
r e c e p t a c l e ,  s w i t c h  or other e l e c t r i c a l  boxes i n  e x t e r i o r  asad i n t e s ~ o r  
w a l l s *  



7 .  H ~ a t l - n g  S y s t e m - T y p e .  H e a t ~ n g  s y s t e m  t y p e s  s h a l l  be l n s t a l i e d  as 
r e r q u ~ r e d  r n  Tables 2-5321 th rough 2-53216.  A gas h e a t i n g  system i s  a  
n a t u r a l  o r  1 ~ q e u f i e d  pe t ro leum gas h e a t l n g  system. 

A i  r - t o - A i  r Heat E x c h a n ~ e r .  The a i  r - t o - a 1  r heat  ex.changer requ i  red i n  8- -- 
T a b l e s  2 -5321  t h r o u g h - 2 - 5 3 Z 1 6  s h a l l  be  c a p a b l e  o f  v e n t s  1  a t 1  n g  t h e  
d w e l l i n g  u n i t  a t  a  r a t e  equal t o  a t  l e a s t  0.7 t imes  t h e  volume o f  t h e  
c o n d i t i o n e d  space p e r  hour.  An a i r - t o - a i r  heat  exchanger i s  a  dev i ce  
which w i  11 reduce t h e  heat  l osses  o r  ga ins  which occur  when a  b u i l d i n g  
i s  mechanical  l y  v e n t i  1 a ted  , by t r a n s f e r r i n g  heat  between t h e  condi - 
t i o n e d  a i r  b e i n g  exhausted and t h e  uncond i t i oned  a i r  be ing supp l ied .  

T h i s  requ i rement  may be met by a  c e n t r a l  mechanical v e n t i l a t i o n  system 
w i t h  an i n t e g r a l  a i r - t o - a i r  heat  exchanger o r  by one o r  more s i n g l e  
package room mechanical v e n t i  1 a t o r s  w i t h  an i n t e g r a l  a i  r - t o - a i  r heat  
exchanger. 

9. S o l a r  Domest ic  Water H e a t i n g  System. S o l a r  domest ic  wa te r  h e a t i n g  
systems w i t h  e l e c t r i c  r e s i s t a n c e  backup h e a t i n g  i n s t a l  l e d  t o  meet t h e  
r e q u i  rements f o r  A 1  t e r n a t i v e  Component Package A o r  B and s o l a r  domest ic  
wa te r  h e a t i n g  systems w i t h  gas backup h e a t i n g  i n s t a l l e d  t o  meet t h e  
r e q u i  r e m e n t s  f o r  A l t e r n a t i v e  Component Package C i n T a b l e s  2 -5321  
th rough  2-53216 s h a l l  be designed as f o l l o w s :  The s o l a r  c o l l e c t o r s  must 
be s i r e d  so t h a t  t h e  n e t  o u t p u t  f rom t h e  s o l a r  system p r o v i d e s  a t  l e a s t  
60 pe rcen t  o f  t h e  annual wa te r  h e a t i n g  budget i n  Tab le  2-53Y. Net  
o u t p u t  f rom t h e  s o l a r  system i s  t h e  energy absorbed by t h e  c o l l e c t o r s  
l e s s  system pumping energy, p i p e  l o s s ,  and s o l a r  s to rage  tank  l oss .  
Documentat ion spec1 f i  ed by t h e  Execu t i ve  D i  r e c t o r  s h a l l  be submi t ted  
w i t h  t h e  b u i l d i n g  p e r m i t  a p p l i c a t i o n  w h i c h  d e m o n s t r a t e s  t h a t  t h i s  
requ i rement  i s  met. 

( d )  O the r  Compl i ance O p t i  ons. The energy budget requ i  rements o f  2-5351 ( a )  may 
be met by i n s t a l  l i n g  any a l t e r n a t i v e  package o f  components c e r t i f i e d  by t h e  
Energy Resources Conserva t i on  and Devel opment Commi s s i  on, by u s i n g  a  p o i n t  
system approved by t h e  Commission, o r  by u s i n g  any o t h e r  c a l c u l a t i o n  method 
approved by t h e  Commission f o r  use i n  comply ing w i t h  S e c t i o n  2-5351(a). 

( e )  Compl i ance by Averaging.  The energy budget requ i  rements o f  2-5351 ( a )  may 
b e  met by  u s i n g  a  me thod  a p p r o v e d  by t h e  Commiss ion t h a t  ave rages  t h e  
energy performance o f  a  group o f  b u i l d i n g s ,  o r  by i n s t a l l i n g  any a l t e r n a t i v e  
package o f  components c e r t i f i e d  by t h e  commission as meet ing  t h e  energy 
budgets when averaged i n  t h e  f o u r  c a r d i n a l  d i  r e c t i o n s .  

I f  t h e  energy budget  requ i rements  a r e  met by averag ing a  group o f  r e s i -  
d e n t i a l  b u i  l d i n g s ,  t h e  p e r m i t  a p p l i c a n t  must show t h a t  a  s imp le  a r i t h m e t i c  
average o f  t h e  e s t i m a t e d  energy budget f o r  a l l  t h e  b u i l d i n g s  i n  t h e  group i s  
equal  t o  o r  l e s s  t h a n  t h e  p r e s c r i b e d  maximum energy budget. To be e l i g i b l e  
f o r  t h i s  a v e r a g i n g  a p p r o a c h ,  a1 1 b u i l d i n g s  s h a l l  meet t h e  f o l l o w i n g  
r e q u i  rements: 

1. A11 b u i l d i n g s  i n  t h e  group s h a l l  be o f  a  p a r t i c u l a r  model t ype ,  p rov ided  
t h a t  e a c h .  r e v e r s e  p l a n  and e l e v a t i o n  o f  a  s p e c ~ f ~ c  model t ype  s h a l l  be 
e l i g i b l e  f o r  averag ing i n  t h e  same group o f  b u i l d i n g s .  



2. A l l  b u i l d i n g s  i n  t h e  group s h a l l  be l o c a t e d  i n  t h e  same cont iguous 
s u b d i v i s i o n ,  as d e f i n e d  i n  S e c t i o n  66424 o f  t h e  Government Code. 

3. A p p l i c a t i o n s  f o r  p e r m i t s  f o r  a l l  b u i l d i n g s  i n  t h e  group s h a l l  be f i l e d  
on t h e  same day and s h a l l  each i n d i c a t e  t h e  g r o u p  o f  b u l l d i n g s  t o  
which t h e  ave rag ing  approach i s  t o  be app l i ed .  

4. The p e r m i t  a p p l i c a n t  f o r  each b u i l d i n g  i n  t h e  group s h a l l  p r o v i d e  t o  
p o t e n t i a l  buyers o f  t h e  b u i l d i n g  a  n o t i c e  i n d i c a t i n g  t h a t  i t  i s  p a r t  
o f  a  group o f  b u i l d i n g s  f o r  wh ich  compliance w i t h  energy conserva t i on  
standards was made by averag ing t h e  performance o f  a l l  t h e  b u i l d i n g s  
i n  t h e  group and t h a t  t h e  performance o f  t h a t  b u i l d i n g  r e l a t i v e  t o  t h e  
performance s tandard  wi  l 1 be made ava i  l ab l  e  upon request .  

( f )  The energy budget requ i  rements o f  2-5351(a) may be met by i n s t a l  l i n g  any 
combinat ion  o f  b u i l d i n g  des igns and measures whose c a l c u l a t e d  energy perform- 
ance  i s  e q u a l  t o  o r  b e t t e r  t h a n  t h a t  c a l c u l a t e d  f o r  t h e  same b u i  l d ~ n g  
and f l o o r  p l a n  u s i n g  e i t h e r  package D o r  E. B u i l d e r s  who use t h i s  approach 
must use t h e  p o i n t  system o r  any o t h e r  c a l c u l a t i o n  method approved by t h e  
Commission and must f o l l o w  t h e s e  s teps:  

. C a l c u l a t e  t h e  energy consumption o r  p o i n t  system t o t a l  o f  t h e  proposed 
b u i l d i n g ,  assuming t h e  b u i l d i n g  i n c l u d e s  a l l  o f  t h e  measures i n  e i t h e r  
package D o r  E. Assume t h e  b u i l d i n g  has t h e  maximum amount of g l a z i n g  
a l l owed  i n  e i t h e r  package f o r  t h a t  c l i m a t e  zone and t h a t  t h i s  g l a z i n g  
i s  e q u a l l y  d i s t r i b u t e d  i n  each o f  t h e  f o u r  c a r d i n a l  d i r e c t i o n s .  Use 
t h i s  c a l c u l a t e d  energy consumption o r  p o i n t  system t o t a l  as t h e  s tandard  
t h a t  t h e  proposed b u i l d i n g  must meet. 

2. Perform t h e  same t y p e  o f  c a l c u l a t i o n ,  u s i n g  t h e  proposed b u i l d i n g ' s  
a c t u a l  g l a z i n g  area,  o r i e n t a t i o n ,  and d i s t r i b u t i o n .  and i t s  ac tua l  
energy c o n s e r v a t i o n  f e a t u r e s .  The b u i l d i n g  des ign compl ies  w i t h  t h e  
energy consumption o r  p o i n t  system t o t a l  c a l c u l a t e d  i n  t h i s  s tep  i s  
equal t o  o r  b e t t e r  t h a n  t h e  s tandard  e s t a b l i s h e d  i n  Step 1. 

Note: The performance method i n  s u b d i v i s i o n  ( f )  has been a u t h o r i z e d  by 
s t a t u t e  and may be used i n  l i e u  o f  t h e  performance methods a u t h o r i z e d  
by s u b d i v i s i o n  ( d )  . When u s i n g  t h e  performance methods i n  sec t  I on 
2-535(d) ,  t h e  s tandard  t h a t  t h e  proposed b u i l d i n g  must meet 1s t h e  
energy budget s e t  f o r t h  i n  Tab le  2-53? o r ,  i f  t h e  p o i n t  system 1s 
used, z e r o  p o i n t s .  When u s i n g  t h e  performance method a u t h o r i z e d  by 
s t a t u t e ,  t h e  s tandard  t h a t  must be met wi 1 1  be whatever t h e  c a l c u l a -  
t i o n  i n  Step 1 i n d i c a t e s ,  which w i  11 n o t  n e c e s s a r i l y  be t h e  energy 
budget i n  Tab le  2-53R o r  ze ro  p o i n t s .  

( g )  The annual w a t e r  h e a t i n g  budgets s p e c i f i e d  i n  Tab le  2-53s may be met by 
i n s t a l l i n g  any gas w a t e r  h e a t i n g  system t h a t  meets t h e  minimum standards 
f o r  e f f i c i e n c y  and s t a n d - b y  l o s s e s  s p e c i f i e d  i n  S e c t i o n  2-5307 and t h e  
requ i  rements o f  S e c t i o n  2-5352( i  ) . 
NOTE: A u t h o r i t y  c i t e d :  P u b l i c  Resources Code, Sec t i ons  25402, 25402.1, 

25402.3 and 25402.5 
Reference:  Pub1 i c  Resources Code, Sec t i ons  25402, 25402.3, 25402.5 



TABLE 2-5321. ALTERNATIVE COMPONENT PACKAGES -- 

FOR CLIMATE --- ZONF 

Package _ _ - . - 

Component A B C D E 
-- -- -- --- 
R U l L D i N G  ENdELOPE 

I n s u l a t i o n  Minimums 
Cei 1  f n g  
Wal l  

"Heavy" W a l l s  
" L i g h t  Mass" W a l l s  

S lab  F  1  o o r  P e r ~ r n e t e r  
Ra l seg  F l o o r  
A t t i c  

GLAZ I NG 
Max~mum U Va lue 
Maximum T o t a l  Area 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 
Mi nimum South  F a c i n g  

Area 
SHADING COEFFIClENT 

R 38 
R 1 9  
N/A 
N/A 
N/A 
R 19  
REQ 

South  F a c i n g  G l a z i n g  NR NR NR NR NR 
West F a c i n g  G l a z i n g  NR NR NR NR NR 
Eas t  F a c i n g  G l a z i n g  NR NR NR NR NR 
N o r t h  F a 5 i  ng GI a s i  ng NR NR NR NR NR 

THERMAL MASS REQ NR NR 25% NR 
I N F  ILTRATION CONTROL 

Cont inuous NR REQ NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR REQ NR REQ RE0 
A i  r - t o - A i  r Heat Exchanger NR REQ NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, S e a s p a l  E f f i c i e n c y =  71% 71 % 71% 72% 71% 
I f  Heat  Pump ACOP= M I  N  MIN MI N  2.5 2.5 

SPACE COOLING S ~ S T E M S  
I f  A i r  C o n d i t i o n e r ,  SEER= MIN MIN M I N  8.0 8.0 

DOMESTIC WATER HEATING TYPE 
Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

- - 
LEGEND: NR = No t  Requ i red;  N/A = Not  A p p l i c a b l e ;  REQ = Requi red;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f ~ c i e n c i  es r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square  f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  assembly i f  t h e  hea t  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-va lue by 0.65. The I n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum boa rd  i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
requ i rement .  

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must b e  I n s t a l l e d  under  n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  o v e r  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A (an  o p t i o n  
w l t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4.  

Package D (an o p t i o n  f o r  b u i l d i n g s  w l t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d ~ t i o n e d  space. T O  
determine t h e  f l o o r  area.  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l ~ n o l e u m  o r  t ~ l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k ~ t c h e n s .  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  r e q u i  rement. 

4. I f  t h e  b u i l d i n g  p e r m i t  1 s  a p p l i e d  f o r  on o r  a f t e r  A u g u s t  1 .  1 9 8 3 ,  an 
au toma t i c  se tback the rmos ta t  must be i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  a  heat  
pump. 



TABLE 2-5322. ALTERNATIVE COMPONENT PACKAGES - - - -- - - 
FOR C CFMATE -ZONT 2- 

-- - -- - .- . - . - - - - 
- - - -  - .- . 

Package 
Component P B C D F 

- -  -. - - 

BUILDING ENVELOPE 
I n s u l a t i o n  Mlnimums 

Cei 1 i nq R 30 R 30 R 19 R 30 R 30 

Wall  1 R 11  R 19 R 11 R 11 R 11 
"Heavy" Wal l  s (R 2.5) (R 2.5) (R 2.5) N/A N/A 
" L i g h t  Mass" Wa l l s  [R 4.51 [R 4.51 [R 4.01 N/A N/ A 

S lab  F 1 o o r  P e r i m e t e r  R 7 R 7 R 7 NR N /A 
Raised F l o o r  R I I  R 19  R 11 N/A R 19  

~ t t i c ~  NR NR NR REQ REQ 
GLAZING 

Maximum U Va lue 1.10 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 14% 16% 16% 16% 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% NlA N/A N/A N/ A 
Minimum South  F a c i n g  

Area 6.4% NW NR NR NR 
SHADING COEFFICIENT 

South F a c i n g  G l a z i n g  NR NR NR NR NR 
West F a c i n g  G l a z i n g  MR NR . NR NR . NR 
East  F a c i n g  G l a z i n g  NR NR NR RR NR 
N o r t h  F a c i n g  G l a z i n g  NR NR NR NR NR 

THERMAL  MASS^ REQ NR NR 25% NR 
INFILTRATION CONTROL 

Cont inuous NR NR NR NR NR 
E l e c t r i c a l  Out1 e t  P l a t e  

Gaskets NR NR NR NR NR 
A i  r - t o - A i  r Heat Exchanger NR NR NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 71% 71% 71% 71% 

I f  Heat pump4 ACOP= MI N MIN M I N  2.5 2.5 
SPACE COOLING S ~ S T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= MiN M I N  MIN 8.0 8.5 
DOMESTIC WATER HEATING TYPE 

Gas, h e a t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

LEGEND: NR = Not  Requ i red;  N/A = Not  A p p l i c a b l e ;  REQ = Requ i red;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

- - 

1. The v a l u e  i n  parentheses 7s t h e  mrn?mum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square  f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  rnmnimurn R-va lue f o r  t h e  e n t i r e  assembly i f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r s o r  mass. The i ns7de  s u r f a c e  o f  t h e  t he rma l  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board  I n  d i r e c t  c o n t a c t  ws th  t h e  masonry 
w a l l .  s h a l l  be exposed t o  t h e  room a l r ,  The e x t e r l o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
r e q u l  rement . 

2.  Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under  n o t  l e s s  t han  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  o v e r  any c o n d i t ~ o n e d  space. 

3. To c a l c u i a t e  t h e  amount o f  t he rma l  mass r e q u i r e d  f o r  Package A (an  o p t i o n  
w i t h  p a s s i v e  s o l a r  dessgn) ,  use t h e  method s e t  f o r t h  i n  S e c t ~ o n  2-5351(c)4 .  

Package D (an  o p t i o n  f o r  b u i l d ~ n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  2 5  
p e r c e n t  o f  t h e  F l o o r  area d ~ r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. T O  
de te rm ine  t h e  f l o o r  a rea ,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d l t ~ o n e d  areas.  
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and cond7t loned u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  r e q u l  rement. 

4 .  I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  Augus t  1, 1983,  an 
au toma t i c  se tback t h e r m o s t a t  must be i n s t a l l e d  i n  conjunction w i t h  a h e a t  
Pump. 



TABLE 2-5323. ALTERNATIVE COMPONENT PACKAGES -- ---X?L IMATE ZONE--3 
_ .... _ _  _ -- - - -  _ - __ -- 

P a  c k a v  -- . . - . . . - . . . - - .. - - -. . - . - - - - 

Component A B C 
________.-__-___--__-I_ _ 

BUILD1 NG ENVELOPE 
I n s u l a t i o n  Minimums 

C e l l  i ng R 30 R 30 R 30 

w a l l 1  R 11 R 19 R 11  
"Heavy" Wa l l s  (R 4.5) (R 3.5) (R 2.5) 
" t i g h t  Mass" Wa l l s  [R 5.01 [R 5.01 [R 4.51 

S l a b  F l o o r  P e r i m e t e r  R 7 R 7  R 7 
Ra ised F l o o r  R 11 R 19  R 11 

A t t i c  2 NR NR NR 
GLAZING 

Maximum U Va lue 1.10 0.65 1.10 
Maximum T o t a l  Area NR 16% 14% 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% N/ A N/ A  
Minimum South F a c i n g  

Area 6.4% NR NR 
SHADING COEFFICIENT 

South  F a c i n g  G l a z i n g  NR NR NR 
West F a c i n g  GI a z i  ng NR NR NR 
E a s t  F a c i n g  G l a z i n g  NR NR NR 
N o r t h  F a c i n g  G l a z i n g  NR NR NR 

THERMAL  MASS^ REQ NR NR 
INFILTRATION CONTROL 

Cont inuous NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR 
A i  r - t o - A i  r Heat  Exchanger NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 71% 71% 

I f  Heat pump4 ACOP= MIN MI N MI N  
SPACE COOLING S ~ S T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= MIN MI N  MIN 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ 
w i t h  any t y p e  backup Gas Backup 

YES YES 

LEGEND: NR = Not  Requ i red;  N/A = Not  A p p l i c a b l e ;  REQ = Requi red;  ACOP = A d ~ u s t e d  
C o e f f i c i e n t  o f  Performance; MIN = mlnImum e f f i c ~ e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  I n  parentheses IS t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  7 f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  assembly i f  t h e  hea t  capa- 
c ~ t y  of  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  of  m u l t l p l y r n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be I n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s l d e  o f  t h e  exterior mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, ~ n c l u d i n g  p l a s t e r  o r  gypsum board  i n  d l  r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
r e q u l  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under  n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  ove r  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A  (an o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4.  

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u l r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d ~ r e c t l y  exposed t o  t h e  c o n d ~ t l o n e d  space. To 
deterrn7ne t h e  f l o o r  area,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d ~ t l o n e d  areas. 
Uncarpeted (e.9. .  l ~ n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s .  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requ i rement .  

4. I f  t h e  b u i l d i n g  p e r m l t  i s  a p p l i e d  f o r  on o r  a f t e r  A u g u s t  1 ,  1983 ,  an 
au toma t i c  se tback the rmos ta t  must be i n s t a l  l e d  i n  c o n j u n c t i o n  w i t h  a  heat  
pump. 



TABLE 2-5324. ALTERNATIVE COMPONENT PACKAGES - -- - - - - - - -- - FJsL I MATE z 0  N E  4 .--- 
- - -  

- -  -- - - - -  

-- - Package 
Component A R C D E 

- ---- - - -- -- - - - - - - -- - - 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

C e i l i n g  R 30 R 30 R 30 R 30 R 30 

w a l l 1  R 11 R 19 R 11  R 11 R 11 
"Heavy" Wa l l s  (R 3.5) (R 3.5) ( R  3.0) N/A N/A 
" L i g h t  Mass" W a l l s  CR5.01 CR5.01 CR4.51 N/A N/A 

S lab  F l o o r  P e r i m e t e r  R 7 R 7 R 7 NR N /A 
R a ~ s e d  F l o o r  R 11 R 19  R 11 \ / A  R 19 

~ t t ~ c '  NR NR NR REQ REQ 
GLAZING 

Maxlmum U Va lue 1.10 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 16% 14% 20% 20% 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% N/A N/A N/A N/A 
Mlnlmum South  F a c ~  ng 

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South  Fac1 ng G l a z i n g  NR NR NR NR NR 
West F a c i n g  G l a z i n g  NR NR NR NR NR 
Eas t  F a c i n g  G l a z i n g  NR NR NR NR NR 
N o r t h  F a c i n g  Gl az1 ng NR NR NR NR NR 

THERMAL  MASS^ REQ NR NR 25% NR 
INF I LTRATION CONTROL 

Cont inuous NR NR NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR NR NR 
A i  r - t o -A1  r Heat Exchanger NR NR NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c ~ e n c y =  71% 71% 71% 71% 71% 

I f  Heat pump4 ACOP= MIN MIN MIN 2.5 2.5 
SPACE COOLING S ~ S T E M S  

I f  A i  r Condi t l o n e r .  SEER= MIN MIN MI N 9.0 9.5 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w1th any t y p e  backup Gas Backup 

- 
LEGEND: NR = Not  R e q u ~ r e d ;  N/A = Not  A p p l i c a b l e ;  REQ = R e q u ~ r e d ;  ACOP = A d ~ u s t e d  
C o e f f i c ~ e n t  o f  Performance; MIN = mlnlmurn e f f ~ c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 
- - 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  min~mum R-va lue  f o r  t h e  e n t i r e  assembly ~f t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p t y 1 n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w l t h  o r  i n s t a l  l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s ~ d e  s u r f a c e  of t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  qypsum boa rd  i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under  n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  r o o f  t h a t  t s  o v e r  any c o n d ~ t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u l r e d  f o r  Package A (an o p t i o n  
w l t h  p a s s i v e  s o l a r  d e s ~ g n ) ,  use  t h e  method s e t  f o r t h  I n  Section 2 - 5 3 5 1 ( ~ ) 4 .  

Package D (an  o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  2 5  
p e r c e n t  of  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d ~ t i o n e d  space. To 
de te rm ine  t h e  f l o o r  area.  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g,. l i n o l e u m  o r  t i l e d )  f ~ r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be  
counted towards t h i s  requ i rement .  

4 .  I f  t h e  b u l l d ~ n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  A u g u s t  1, 1983 .  an 
au toma t i c  se tback the rmos ta t  must be i n s t a l  l e d  i n  c o n j u n c t i o n  w i t h  a  h e a t  

. pump. 



TABLE 2-53Z5. JLTERNATIVE C0MPCE.IENT PACKAGES- 
FOR C L I M A T E  ZCNE 5 

. . - - - . -- - . - - - - . . - . . - . . - - - -. . . - . . - . - - - 
.. _ -__. - .  . . .  _ _ _  _ ~ .~ --- 

Package .... - - - - - . . - - . . . - -. . - -- -. 
Cornponetit A R C 
-- -- -. - - - - -- - - - - - - - - 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

Cei 1  i ng R 30 R 30 . R 19 

w a l l 1  R 11 
"Heavy '"a1 1 s (R 2.5) 
" L ~ g h t  Mass" W a l l s  [R 4.51 

S lab  F 1  o o r  P e r i m e t e r  R 7 
Ra ised F l o o r  R li' 
A t t i c  2  NR 

GLAZING 
Maximum U  Va lue 1 .XO 
Maximum T o t a l  Area NR 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% 
Minimum South  F a c i n g  

Area 6.4% 
SHADING COEFFICIENT 

South  F a c i n g  G l a z i n g  NR 
West F a c i n g  G l a z i n g  NR 
Eas t  F a c i n g  G l a z i n g  NR 
N o r t h  F a c i n g  G l a z i n g  NR 

THERMAL  MASS^ RE9 
INFILTRATION CON'TROL 

Conei nuous NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR 
A i  r - t o - A i  r Meat Exchanger NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 

I f  Heat pump4 ACOP= MIN 
SPACE COOL I NG S ~ S T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= MI N  
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES 
w i t h  any t y p e  backup 

71% 71% 

MIN MI N  

YES S o l a r  w/ 
Gas Backup 

R 30 R 30 

R 11 R 11 
N/A N/A 
N/A N /A 
NR N/A 
N/A R 19 

REQ REQ 

YES YES 

LEGEND: NR = Not  Requ i red;  N/A = Not  A p p l i c a b l e ;  REQ = Required; ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-va lue f o r  t h e  e n t l r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  assembly if t h e  hea t  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  of  t h e  thermal  
mass. i n c l u d i n g  p l a s t e r  o r  gypsum board  i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l .  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement . 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  unde r  n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  ove r  any c o n d i t i o n e d  space. 

3.  TO c a l c u l a t e  t h e  amount o f  t he rma l  mass r e q u i r e d  f o r  Package A  (an  o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) .  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4.  

Package D  (an  o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. TO 
de te rm ine  t h e  f l o o r  area.  coun t  o n l y  t h e  f i r s t  f l o o r  I n  c o n d i t l o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas.  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d ~ t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requ i rement .  

4. I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  A u g u s t  1 .  1983.  a n  
au toma t i c  se tback the rmos ta t  must be i n s t a l l e d  i n  c o n j u n c t l o n  w ~ t h  a  heat  
Pump - 



TABLE 2-5326. ALTERNATIVE COMPONENT PACKAGQ 
FOR CLIMATE ZONE 6  

- .  -. - -- - - . - - - . 

-- - Package 
Component A B C 0  E 
- - - - . - - - . - - . - -- . - --. - . - - - . - 
BUILDING ENVELOPE 

I n s u l a t i o n  Minimums 
C e i l i n g  R 19 R 30 R 1 0 .  R 30 R 30 

w a l l 1  R 1 1  R 19 R 11 R 11 R 11 
"Heavy" Wal ls  (R 2.5) (R 2.5)  (R 2.5) .  N/A NIA 
" L i g h t  Mass" Wa l l s  [R 4.01 [R 4.51 [R 3.51 N/A N/A 

S lab  F l o o r  Per imete r  NR R 7  NR NR N/A 
Raised F  1  oor  R 11 R 19 R 11 N/A R 19 

~ t t i c ~  NR NR NR REQ REQ 
GLAZING 

Maximum U Value 1.10 
Maximum T o t a l  Area NR 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% 
Minimum South F a c i n g  Area 6.4% 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  NR 
West F a c i n g  G l a z i n g  NR 
East  F a c i n g  G l a z i n g  NR 
Nor th  F a c i n g  G l a z i n g  NR 

THERMAL  MASS^ REQ NR NR 25% 5% 
INFILTRATION CONTROL 

Continuous NR NR NR NR . NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR NR NR 
A i  r - t o - A i  r Heat Exchanger NR NR NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 71% 71% 71% 71% 

I f  Heat pump4 ACOP= MIN MI N  MIN 2.5 2.5 
SPACE COOLING S ~ S T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= MIN MI N  MIN 8.0 8.0 
DOMESTIC WATER HEATING TYPE 

Gas, heat  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

LEGEND: NR = No t  Required; N/A = Not  A p p l i c a b l e ;  REQ = Required;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c l e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

- 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  if t h e  w a l l  we igh t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b racke ts  i s  t h e  minimum R-value f o r  t h e  e n t i r e  assembly i f  t h e  heat  capa- 
c i t y  of  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-value i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under no t  l e s s  than  75 
percen t  of  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A  (an o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use  t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4. 

Package D (an  o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
percen t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t ~ o n e d  space. To 
de te rmine  t h e  f l o o r  a rea ,  count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requl rement .  

Package E ( a n  o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an area exposed t o  t h e  c o n d i t i o n e d  space equal t o  t h e  percentage 
of t h e  ground f l o o r  area s p e c i f i e d  i n  t h e  Table. To q u a l i f y  f o r  thermal  
mass, t h e  m a t e r i a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
inches  t h ~ c k ,  w i t h  a  v o l u m e t r i c  hea t  c a p a c i t y  o f  28 B t u  p e r  c u b i c  f o o t  p e r  
degree F a h r e n h e i t  p e r  hour .  a  thermal  c o n d u c t i v i t y  o f  1 B t u  p e r  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  and a  s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a i r  of t h e  r e q u i r e d  percentage o f  t h e  ground f l o o r .  

4. I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l ~ e d  f o r  on o r  a f t e r  Augus t  1 .  1983,  an 
au tomat i c  setback thermos ta t  must be i n s t a l l e d  i n  conjunction w i t h  a  heat 
pump. 



TAELE 2-5327. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 7 

._ _ _  _ _ -.__ _ - _  . . . ... .. .-.._ ~_ _ ~ 

- Package . - _ _  . . . .-_- 
A B C D Comoonent t _ _  ._ . -_  ~ - _  .._ ~ _. . . - . . .. _. . __ 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

C e i l i n g  R 19 R !i) R 19 R 30 R 30 
Wall  R 11 R 11 R I 1  R 11 R 11 

"Heavy" Wa l l s  (R 2 . 5 )  ( R  2 . 5 )  (8 2 . 5 )  N/A N/A 
" L i g h t  Mass" Wa l l s  [ R 4 . 0 ]  [ R 3 . 5 ]  CR3.51 N/A N/A 

S lab  F l o o r  P e r i m e t e r  NR R 7 NR NR NIA 
Raised F l o o r  R 11 R i l  R 11 N/ A R 19 

A t t i c  2 NR NR NR RE0 RE0 
GLAZING 

Maximum U Value 
Maximum T o t a l  Area 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 
Minimum South F a c i n g  Area 

SHADING COEFFICIENT 
South F a c i n g  61 a z i n g  
West F a c i n g  G l a z i n g  
Eas t  F a c i n g  G l a z i n g  
N o r t h  F a c i n g  G l a z i n g  

THERMAL  MASS^ 
IWILTRATION CONTROL 

Cont inuous 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets 
A i  r - t o - A i  r Heat Exchanger 

SPACE HEATING SYSTEM 
I f  Gas. Seasonal E f f i c i e n c y =  

I f  Heat w urn^', ACOP- MIN MIN MIN 2.5 2.5 
SPACE COOLING SYSTEMS 

I f  A i r  C o n d i t i o n e r .  SEER= MIN MI N MIN 8.0 8.0 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

LEGEND: NR = Not  Required;  N/A = Not  Appl i c a b l e ;  REQ = Required;  ACOP = Ad jus ted  
C o e f f ~ c i e n t  o f  Performance; MIN = minimum e f f i c r e n c i e s  r e q u i r e d  by S e c t i o r  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 4 0  pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-value f o r  t h e  e n t i r e  assembly i f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  sur face  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board I n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue  i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement . 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under no t  l e s s  than  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3.  To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A (an o p t i o n  
w ~ t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4. 

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e ,  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. To 
de te rmine  t h e  f l o o r  area,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
kitchens, bathrooms. and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  r e q u i  rement. 

Package E (an o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal 
mass w l t h  an a rea  exposed t o  t h e  conditioned space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c i f i e d  i n  t h e  Table.  To q u a l i f y  f o r  thermal 
mass, t h e  m a t e r i a l  used must have a performance e q u i v a l e n t  t o  masonry two 
inches t h i c k ,  w i t h  a v o l u m e t r i c  heat  c a p a c i t y  o f  28 B t u  p e r  c u b ~ c  f o o t  per 
degree F a h r e n h e i t  p e r  hour ,  a thermal  c o n d u c t i v i t y  o f  1 B t u  per  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  and a s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a i r  of t h e  r e q u ~ r e d  percentage o f  t h e  ground f l o o r .  

4 .  I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  Augus t  1. 1983 ,  a n  
au tomat i c  setback thermos ta t  must be i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  a heat 
pump. 



TABLE 2-5328. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 8 

~- - -  
-- . - . - . . -. . - . - --- - - - -. . - . - . - - - -- -. . - - -- - . - - - - -. . . 

Package -.-- 

Comoonent A 9 C 
~ - -  

BUILDING ENVELOPE 
i n s u l a t i o n  Minimums 

C e i l i n g  R 30 R 30 R 30 

"Heavy" Wa l l s  
" L i g h t  Mass" Wal ls  

S lab  F l o o r  Per imete r  
Raised F l o o r  
A t t i c  2 

GLAZING 
Maximum U Value 
Maximum T o t a l  Area 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 
Minimum South F a c i n g  Area 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  0.36 o r  

Opt .Ov . 
0.36 
NR 
NR 

0.36 o r  0.36 o r  
Opt .Ov . Opt .Ov. 
0.36 0.36 
NR NR 
NR NR 

West F a c i n g  G l a z i n g  
East  F a c i n g  G l a z i n g  
N o r t h  Fac ing  Gl a z i  ng 

THERMAL  MASS^ 
IWILTRATION CONTROL 

Cont inuous 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets 
Ai  r - t o - A i  r Heat Exchanger 

SPACE HEATING SYSTEM 
If Gas, Seasonal E f f i c i e n c y =  

If Heat pump4 ACOP= 
SPACE COOL I NG S ~ S T E M S  

I f  A i r  C o n d i t i o n e r .  SEER= 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  
w i t h  any t y p e  backup 

71% 71% 

MI N MIN 

MIN MI N  MIN 

YES YES S o l a r  w/ 
Gas Backup 

YES YES 

LEGEND: NR Not  Required;  N/A = No t  A p p l i c a b l e ;  REQ = Required; ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-value f o r  t h e  e n t i r e  assembly i f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  I n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-value i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
requi rement .  

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be I n s t a l l e d  under n o t  l e s s  than  75 
percen t  of  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3. TO c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A  (an  o p t i o n  
w i t h  p a s s i v e  s o l a r  des ign) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4. 

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
percen t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. To 
de te rmine  t h e  f l o o r  area,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas, such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  r e a u i  rement. 

Package E  (an o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an area exposed t o  t h e  conditioned space equal t o  t h e  percentage 
of  t h e  ground f l o o r  area s p e c l f i e d  i n  t h e  Table. To q u a l i f y  f o r  thermal  
mass, t h e  m a t e r i a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
inches  t h i c k ,  w i t h  a  v o l u m e t r i c  heat  c a p a c i t y  o f  28 B t u  p e r  c u b i c  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  a thermal  c o n d u c t i v i t y  o f  1 B t u  p e r  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  and a  s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a i r  o f  t h e  r e q u i r e d  percentage o f  t h e  ground f l o o r .  

4. If t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  Augus t  1. 1983 ,  an 
au tomat i c  setback thermos ta t  must be i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  a  heat 
pump. 

$5351 
186 



TABLE 2-5329.-ALTERNATIVE COMPONENT PACKAGES. 
FOR CLIMATE ZONEP 

_ _ _  __  - _ _ - _ .. 

-_ .___ . _ _ . . ?a c! 2.s - - _ _ _  . 
Component A 

_ _  _--_ - 

BUILDING ENVELOPE 
i n s u l a t i o n  M i  n~mums 

Cei 1  i ng R 30 

Wal l  I R 11 
"Heavy" Wal l  s ( R  2.5)  
" L i g h t  Mass" Wa l l s  [R 4.01 

Slab  F  1 oor  Per imete r  R 7 
Raised F l o o r  R 11 

A t t i c  2 NR 
GLAZING 

Maximum U  Value 1.10 
Maximum T o t a l  Area NR 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% 
Minimum South F a c i n g  Area 6.4% 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  0.36 o r  

Opt .Ov . 
West F a c i n g  G l a z i n g  0.36 
Eas t  F a c i n g  G l a z i n g  NR 
N o r t h  F a c i n g  G l a z i n g  NR 

THERMAL  MASS^ RE0 
INFILTRATION CONTROL 

Cont inuous NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR 
A i  r - t o - A i  r Heat Exchanger NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 

I f  Heat pumo4. ACOP= MIN 

Opt .Ov . Opt .Ov . 
0.36 0.36 

71% 71% 

MIN MIN 
SPACE COO LING^ SYSTEMS 

I f  A i  r C o n d i t i o n e r .  SEER= MIN MIN MIN 9.5 
DOMESTIC WATER HEATING TYPE 

Gas, h e a t  pump, o r  s o l a r  YES YES S o l a r  w/ YES 
w i t h  any t y p e  backup Gas Backup 

YES 

-- - - 

LEGEND: NR = No t  Required;  N/A = No t  App l i cab le ;  REQ = Required;  ACOP = A d ~ u s t e d  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds per  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-value f o r  t h e  e n t i r e  assembly ~f t h e  heat  capa- 
c r t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
mlnimum R-value by 0.65. The i n s u l a t i o n  must be I n t e g r a l  w l t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s l d e  sur face  of  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board I n  d ~ r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a l r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-value i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement. 

2. Where an a t t ~ c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under n o t  l e s s  than  75  
p e r c e n t  o f  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A  (an  o p t l o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  I n  S e c t i o n  2-5351(c)4. 

Package 0  (an o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. TO 
determine t h e  f l o o r  a rea ,  count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t l o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l r t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  r e q u ~  rement. 

Package E (an  o p t i o n  f o r  b u ~ l d ~ n g s  w i t h  r a l s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an area exposed t o  t h e  c o n d i t l o n e d  space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c ~ f i e d  i n  t h e  Table. To q u a l ~ f y  f o r  thermal  
mass, t h e  m a t e r i a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
Inches t h ~ c k ,  w ~ t h  a v o l u m e t r ~ c  hea t  c a p a c i t y  o f  28 B t u  p e r  cub ic  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  a  thermal  conduc t1v I t y  o f  I B t u  p e r  f o o t  p e r  
degree F a h r e n h e i t  p e r  hour ,  and a  s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a l r  o f  t h e  r e q u i r e d  percentage of t h e  ground f l o o r .  

4. If t h e  b u i l d i n g  p e r m i t  i s  applied f o r  on o r  a f t e r  Augus t  1, 1983,  an  
au tomat l c  setback thermos ta t  must be i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  a  heat  
pump. 

$5351  
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TABLE 2-53210. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 10 

-~ .-- -~ .. . .  .- . 

BUILDING EXVELOPE 
I n s u l a t i o n  Minimums 

Ce1 1 1  nq R 30 R 30 R 30 R 30 11 3 0 

 all' R 11 R 19 R : 1  R 11 R 1 1  
"Heavy" Wal ls  !R 2.5) (R 2 .5 )  (R 2 . 5 )  N/A N/A 
" L i g h t  Mass" Wa l l s  [R 4.53 [R 4 .51 [ R  4.01 N/A N/A 

Slab F l o o r  P e n m e t e r  R 7 R 7 R 7 NR N/A 
R a ~ s e d  F l o o r  R 11 R 19 R 11 N /A R 19 

~ t t i c ~  
GLAZING 

Maximum U Value 
Max~mum T o t a l  Area 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 
Min~mum South F a c i n g  Area 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  

Opt .Ov . 
0.36 

Opt .Ov . Opt .Ov . 
0.36 0.36 West F a c i n g  G l a z i n g  

East  F a c i n g  G l a z i n g  
N o r t h  F a c i n g  G l a z i n g  

THERMAL  MASS^ 
INFILTRATION CONTROL 

Cont inuous 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets 
A i  r - t o - A i  r Heat Exchanger 

SPACE HEATING SYSTEM 
I f  Gas. Seasonal E f f i c i e n c y =  

I f  Heat pump4 ACOP= 
SPACE COOLING S ~ T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= 
DOMESTIC WATER HEATING TYPE 

Gas, heat  pump, o r  s o l a r  
w i t h  any t y p e  backup 

71% 

MIN 

71% 71% 

MI N MIN 

MIN MIN MI N 

YES YES S o l a r  w/ 
Gas Backup 

YES YES 

LEGEND: NR = Not  Required;  N/A = Not  A p p l i c a b l e ;  REQ = R e q u ~ r e d ;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = m i n ~ m m  e f f i c ~ e n c i e s  r e q u i r e d  by S e c t l o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square foo t .  The v a l u e  I n  
b r a c k e t s  i s  t h e  minimum R-va lue  f o r  t h e  e n t i r e  assembly if t h e  heat  capa- 
c ~ t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  multiplying t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w ~ t h  o r  I n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The I n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d i r e c t  c o n t a c t  w l t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r ~ o r  w a l l  used t o  meet t h e  
R-value i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u l  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under n o t  l e s s  than  75 
percen t  o f  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3.  TO c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A (an o p t l o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use  t h e  method s e t  f o r t h  I n  S e c t i o n  2-5351(c)4.  

Package D (an  o p t i o n  f o r  b u i l d ~ n g s  w ~ t h  concre te  s l a b  f l o o r s )  r e q u l r e s  25 
percen t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t l o n e d  space. To 
de te rmine  t h e  f l o o r  area, count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (.e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas.  such as e n t r y  ways, 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requi rement .  

Package E (an  o p t l o n  f o r  buildings w i t h  r a ~ s e d  f l o o r s )  r e q u i r e s  thermal  
mass w l t h  an area exposed t o  t h e  c o n d i t l o n e d  space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c ~ f ~ e d  I n  t h e  Table.  To q u a l i f y  f o r  thermal  
mass, t h e  m a t e r i a l  used must have a performance e q u i v a l e n t  t o  masonry two 
Inches t h ~ c k ,  w i t h  a volumetric heat  capacity o f  28 B t u  p e r  c u b i c  f o o t  pe r  
degree F a h r e n h e ~ t  p e r  hour ,  a thermal  conductivity o f  1 B t u  p e r  f o o t  pe r  
degree F a h r e n h e ~ t  p e r  hour ,  and a s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a i r  o f  t h e  r e q u i r e d  percentage o f  t h e  ground f l o o r .  

4. If t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  Augus t  1, 1983 .  an 
au tomat i c  setback thermos ta t  must be i n s t a l l e d  I n  conjunction w i t h  a heat  
pump. 



TABLE 2-53111 ALTERNATIVE COMPONENT PACKAGES 
FOR . CLIMATE ZONE - - 11 - 

-- - - - . -. - -__ _. __ - . 
---- - -  . ~ - _ _ .  - _ .-. . - - -------  

.--.A--- .. . . - . ~ - -  - tacka¶Y . . ._ - .  ~. ~ 

Component R C D E 
_____I_.__-. .- __ -_ - -  --- _ - _ _  _ 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

C e i l i n g  R 30 R 30 . R 30 R 30 R 30 

 all' R 11 R 19 R 11 R 11  R 11  
"Heavy" Wal l  s  (R 5.0) ( R  5.5) (R 4.0) N / A  N/A 
" L i g h t  Mass" Wa l l s  [R 6.03 [R 6.51 [R 5.51 N/A N/A 

S lab  F 1  o o r  P e r i m e t e r  R 7 R 7 R 7  NR N/A 
Raised F l o o r  R 11 R 19 R 11 N/ A R 19  

A t t i c  2 NR NR NR REQ REP 
GLAZING 

Maximum U Va lue 0.65 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 14% 16% 16% 16% 
Maxlmum T o t a l  Nonsouth 

F a c i n g  Area 9.6% N /A N/A N/A . N/A 
Minimum South  F a c i n g  

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South  F a c i  ng GI a z i n g  0.36 o r  0.36 o r  0.36 o r  NR NR 
Opt .Qv . Opt .Ov . Opt .Ov . 

West F a c i n g  G l a z i n g  0.36 0.36 0.36 0.36 0.36 
Eas t  F a c i n g  G l a z i n g  NR NR NR NR NR 
N o r t h  F a c i n g  G l a z i n g  NR NR NR NR NR 

THERMAL  MASS^ RE9 NR NR 25% NR 
INFILTRATION CONTROL 

Cont inuous NR NR NR MR MR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR NR NR 
A i  r - t o - A i  r Heat  Exchanger NR NR NR NR MR 

SPACE HEATING SYSTEM 
I f  Gas. Seasonal E f f i c i e n c y =  71% 71% 71% 71% 71% 

I f  Heat P I J ~ ~ ~ ,  ACOP= MIN MIN MIN 2 . 5  2.5 
SPACE COOLING SYSTEMS 

I f  A i  r C o n d i t i o n e r ,  SEER- MIN MIN MIN 9.5 9.0 
DOMESTIC WATER HEATING TYPE 

Gas, h e a t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

LEGEND: NR = No t  Requ i red;  N/A = Not  A p p l i c a b l e ;  REQ = Requi red;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum efficiencies r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  assembly ~f t h e  heat  capa- 
c i t y  of  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t ~ p l y i n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be I n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The ~ n s l d e  su r face  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board  i n  d l  r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r l o r  w a i l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement . 

2. Where an a t t i c  i s  r e q u i r e d .  i t  must be i n s t a l l e d  under n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  o v e r  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u ~ r e d  f o r  Package A (an o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4.  

Package 0  (an  o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d ~ t i o n e d  space. TO 
de te rm ine  t h e  f l o o r  a rea ,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d ~ t i o n e d  areas.  
Uncarpeted (e.g., I l n o l e u m  o r  t l l e d )  f i r s t  f l o o r  areas,  such as e n t r y  Ways, 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a1 1  be 
counted towards t h i s  requ i rement .  

4. i f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  Augus t  1. 1983,  an 
au toma t i c  se tback the rmos ta t  must be i n s t a l l e d  7n conjunction w r t h  a  heat  
pump. 



TABLE 2-53212. ALTERNATIVE COMPONENT PACKAGES ----r---- 
-. -~ - . ~ .  . . 

. ~ -. . -.- - -. - - - . 
Package - -  - . - . - . - . - ..- . . - . - 

Component A R C 
~ ~ - .  ~ 

BUILDING ENVELOPE 
I n s u l a t i o n  Minlrnurns 

C e i l i n g  R 30 R 30 R 30 

w a l l 1  R 11 R 19 R 11 
"Heavy" Wa l l s  ( R  3 . 5 )  ( R  3.5) (R 2 .5)  
" L l g h t  Mass" Wa l l s  [R 5.01 [R 5 .5 )  [R 4.51 

S l a b  F l o o r  Per imete r  NR R 7 R 7 
Raised F  1  oor  R 11 R 19 R 11 

~ t t i c ~  
GLAZING 

Maximum U Value 0.65 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 14% 16% 16% 16% 
Maximum T o t a l  Nonsouth 

F a c i  na Area 9.6% N /A N/A N/A N/A 
Mi n i m u m a ~ o u t h  F a c i n g  Area 6.4% NR NR NR NR 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  0.36 o r  0.36 o r  0.36 o r  0.36 0.36 

Opt .Ov . Opt .Ov . Opt .Ov. 
West F a c i n g  G l a z i n g  0.36 0.36 0.36 0.36 0.36 
East  F a c i n g  G l a z i n g  NR NR NR 0.36 0.36 
N o r t h  F a c i n g  G l a z i n g  NR NR NR 0.36 0.36 

THERMAL  MASS^ RE9 NR NR 25% . . 5% 
I W  ILTRATION CONTROL 

Cont inuous NR NR NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR NR NR 
Ai  r - t o - A i  r Heat Exchanger NR NR NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 71% 71% 79% 7 9% 

1 f  nea t  pump4 ACOP* MIN MIN MIN 2.8 2.8 
SPACE COOLING S ~ S T E M S  

I f  A i r  C o n d i t i o n e r ,  SEER= MIN MIN M I  N  9.5 9.5 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup -- 

LEGEND: NR = Not  Required; N/A = Not  A p p l i c a b l e ;  REQ = Required; ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; WIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

-- -- -- 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square foo t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-value f o r  t h e  e n t i r e  assembly 7 f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  multiplying t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e n o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e n o r  w a l l  used t o  meet t h e  
R-va lue  i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u l  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under n o t  l e s s  than  75 
percen t  o f  t h e  r o o f  t h a t  i s  over  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A (an o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) .  u s e  t h e  method s e t  f o r t h  i n  S e c t i o n  2 - 5 3 5 1 ( ~ ) 4 .  

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. TO 
de te rmine  t h e  f l o o r  a rea ,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas, such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t l o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  reaui rement .  

Package E (an o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an area exposed t o  t h e  c o n d i t i o n e d  space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c i f i e d  I n  t h e  Table.  To q u a l i f y  f o r  thermal 
mass, t h e  m a t e r i a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
Inches t h i c k ,  w i t h  a  v o l u m e t r i c  heat  c a p a c i t y  o f  28 B t u  p e r  cub ic  f o o t  per  
degree F a h r e n h e i t  p e r  hour .  a  thermal  c o n d u c t ~ v i t y  o f  1 B t u  p e r  foo t  per  
degree F a h r e n h e i t  p e r  hour ,  and a  s u r f a c e  area d i r e c t l y  exposed t o  t h e  room 
a i r  o f  t h e  r e q u i r e d  percentage of t h e  ground f l o o r .  

4. I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on  o r  a f t e r  Augus t  1 .  1983 .  an 
au tomat i c  setback thermos ta t  must be  i n s t a l l e d  i n  c o n j u n c t l o n  w i t h  a  heat  
pump. 



TABLE 2-53213. ALTERNATIVE COMPGNENT PACKAGES 
-n!T?xEKmTJ----- - _ - _ _ _  - - -  . 

_ ._ ._ .  - - -  
- - -  

Component A 
. . 

BUiLDlNG ENVELOPE 
I n s u l a t i o n  M~nlrntims 

C ~ ~ l i n y  R 30 

~ a l l l  R 11 
"Heavy" Wa 11 s  ( R  4.0) 
" L i g h t  Mass" Wa l l s  [ R  5.51 

S lab  F  1  oor  Per imete r  NR 
Raised F l o o r  R 11 

A t t i c  2 NR 
GLAZING 

Maximum U Value 0.65 
Max~mum T o t a l  Area NR 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% 
Minimum South F a c i n g  Area 6.4% 

SHADING COEFFICIENT 
South F a c i  ng G l a z i n g  0.36 o r  

Opt .Ov . 
West F a c i n g  G l a z i n g  0.36 
East  F a c i n g  G l a r i n g  NR 
N o r t h  F a c i n g  G l a z i n g  NR 

THERMAL  MASS^ RE0 
INF ILTRATION CONTROL 

Cont inuous NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR 
A i  r - t o - A i  r Heat Exchanger NR 

SPACE HEATING SYSTEM 
I f  Gas. Seasonal E f f i c i e n c y =  71% 

I f  Heat Pump4 ACOP- MIN 
SPACE COOLING S ~ S T E M S  

I f  Ai  r C o n d i t i o n e r .  SEER= MIN 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES 
w i t h  any t y p e  backup 

71% 71% 

MIN MIN 

MIN M I  N 

YES S o l a r  w/ 
Gas Backup 

YES YES 

LEGEND: NR = No t  Required;  N/A = No t  A p p l i c a b l e ;  RE0 = Required;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by Sec t ion  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue  f o r  t h e  e n t i r e  assembly i f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-value by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  I n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal 
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d i r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue  i n  parentheses cannot a l s o  be used t o  meet t h e  above thermal  mass 
r e q u l  rement. 

2. Where an a t t i c  i s  required, i t  must be i n s t a l l e d  under no t  l e s s  than  7 5  
p e r c e n t  of  t h e  r o o f  t h a t  i s  o v e r  any conditioned space. 

3. To c a l c u l a t e  t h e  amount o f  the rma l  mass r e q u i r e d  f o r  Package A  (an  o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2-5351(c)4.  

Package D (an  a p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. TO 
de te rmine  t h e  f l o o r  area.  count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s .  bathrooms, and c o n d i t l o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  reaui rement .  

Package E (an  o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an area exposed t o  t h e  c o n d i t i o n e d  space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c i f i e d  I n  t h e  Table. To q u a l i f y  f o r  thermal 
mass, t h e  m a t e r i a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
inches  t h i c k ,  w i t h  a  v o l u m e t r i c  heat  c a p a c i t y  o f  28 B t u  per  c u b i c  f o o t  per  
degree F a h r e n h e i t  p e r  hour .  a  thermal  c o n d u c t i v i t y  o f  1 B t u  p e r  f o o t  pe r  
degree F a h r e n h e i t  p e r  hour ,  and a su r face  area d i r e c t l y  exposed t o  t h e  room 
a r r  o f  t h e  r e q u ~ r e d  percentage o f  t h e  ground f l o o r .  

4. I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  August  1, 1983 ,  an 
au tomat i c  setback thermos ta t  must be l n s t a l l e d  I n  c o n j u n c t i o n  w l t h  a  heat 
pump. 



TABLE 2-53214. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONF 14 

-. - . Package 
Component A B C D t 
-. - -- - - - - - - - - - - - - - . - . --. - -- - - - 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

Cei 1  i ng R 38 R 38 R 30 R 38 R 38 

Wal l  1 R 19  R 19 R 19  R 11 R 19 
"Heavy" Wal l  s  ( R 7 . 0 )  ( R 5 . 5 )  ( R 5 . 5 )  N/A N/A 
" L i g h t  Mass" W a l l s  [R 8.01 [R 6.51 [R 7.01 N/A N/A 

S lab  F l o o r  P e r ~ m e t e r  R 7  R 7  R 7  NR N/A 
Raised F l o o r  R 19  R 19  R 19  N/A R 19 

9 

~ t t i c '  NR NR NR REQ REQ 
GLAZING 

Maximum U Va lue 0.65 0.65 0.65 0.65 0.65 
Max~mum T o t a l  Area NR 16% 14% 16% 16% 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% N/4 N/A N/A N/A 
Minimum South  F a c i n g  

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South  F a c i n g  G l a z i n g  0.15 0.15 0.15 0.36 0.36 
West F a c i n g  G l a z i n g  0.15 0.15 0.15 0.36 0.36 
Eas t  F a c i n g  G l a z i n g  0.15 0.15 0.15 0.36 0.36 
N o r t h  F a c i n g  G l a z i n g  NR NR NR 0.36 0.36 

THERMAL  MASS^ REP NR NR 25% NR 
IFBILTRATION CONTROL 

Cont inuous NR NR : NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR REQ NR 
NR A i  r - t o - A i  r Heat Exchanger NR REQ NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 71% 71% 71% 71% 

I f  Heat pump4, ACOP= MI N MI N MIN 2.5 2.5 
SPACE COOLING SYSTEMS 

I f  A i r  C o n d i t i o n e r ,  SEER= MIN MIN MIN 9.5 8.8 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

- - - - - -. . - - . . - 

LEGEND: NR = Not  Required; N/A = Not  A p p l i c a b l e ;  REQ = Requi red;  ACOP = A d ~ u s t e d  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u i r e d  by S e c t i o n  2-5314 

~ 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square  f o o t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  assembly if t h e  heat  capa- 
city o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e n o r  mass. The i n s i d e  s u r f a c e  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board  i n  d l  r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R -va lue  i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
requ i remen t .  

2. Where an a t t i c  i s  r e q u ~ r e d ,  i t  must be i n s t a l l e d  under  n o t  l e s s  t han  75 
p e r c e n t  o f  t h e  r o o f  t h a t  i s  o v e r  any c o n d i t l o n e d  space. 

3. TO c a l c u l a t e  t h e  amount o f  t he rma l  mass r e q u i r e d  f o r  Package A (an o p t l o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) .  use t h e  method s e t  f o r t h  i n  S e c t l o n  2 - 5 3 5 1 ( ~ ) 4 .  

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t l o n e d  space. To 
de te rm ine  t h e  f l o o r  area,  count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t l o n e d  areas.  
Uncarpeted (e.9.. l ~ n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t ~ l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requ i rement .  

4 .  I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l ~ e d  f o r  on o r  a f t e r  Augus t  1. 1983.  an 
au toma t i c  setback the rmos ta t  must be i n s t a l  l e d  i n  c o n j u n c t i o n  w i t h  a heat 
pump. 



TABLE 2-53215. ALTERNATiVE COMPONENT PACKAGES 
FOR C L I m T F 7 D K T S - - p  

_ - - ~ 

. .  . 

- -.. _ . __-_---.- _ -  ---. _ _ _ 
- - - - . Packaee  .. . . . ._ -. . 

A F - - - - L D Component 
-- . - - - 

BUILDING ENVELOPE 
I n s u l a t ~ o n  Minimums 

C e i l i n g  

w a l l  l 
"Heavy" Wa l l s  
" L i g h t  Mass" Wa l l s  

S lab  F l o o r  Per imete r  
Raised F l o o r  

A t t i c  2  

GLAZING 
Maximum U Value 
Maximum T o t a l  Area 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 
Minimum South F a c i n g  Area 

SHADING COEFFICIENT 
South F a c i n g  G l a z i n g  
West F a c i n g  G l a z i n g  
East  F a c i n g  G l a z i n g  
N o r t h  F a c i n g  G l a z i n g  

REQ 

THERMAL MASS REQ NR NR 25% 5% 
INFILTRATION CONTROL 

Cont inuous NR REQ NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR RE0 :la RE9 RFO ..-. 
A i  r - t o - A i  r Heat Exchanger NR REQ NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas. Seasonal E f f i c i e n c y =  71% 71% 71% 71% 71% 

I f  Heat pump4, ACOP= MIN MIN M I N  2.5 2.5 
SPACE COOLING SYSTEMS 

I f  A i r  C o n d i t i o n e r ,  SEER= MIN MIN MI N 9.5 9.5 
DOMESTIC WATER HEATING TYPE 

Gas, h e a t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 

LEGEND: NR = Not  Required;  N/A = Not  App l i cab le ;  REQ = Required;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum ef  f i c r e n c i e s  r e q u i r e d  by S e c t i o n  2-5314. 

1. The v a l u e  i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  w a l l  assem- 
b l y  i f  t h e  w a l l  we igh t  exceeds 40 pounds p e r  square foo t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  m~nimum R-value f o r  t h e  e n t i r e  assembly r f  t h e  heat  capa- 
c i t y  o f  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  m u l t i p l y i n g  t h e  b racke ted  
minimum R-va lue  by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  sur face  o f  t h e  thermal  
mass, i n c l u d i n g  p l a s t e r  o r  gypsum board i n  d l  r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r ? o r  w a l l  used t o  meet t h e  
R-value i n  parentheses cannot  a l s o  be used t o  meet t h e  above thermal  mass 
r e q u i  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under n o t  l e s s  than  75 
p e r c e n t  o f  t h e  r o o f  t h a t  1s over  any c o n d i t i o n e d  space. 

3. To c a l c u l a t e  t h e  amount o f  thermal  mass r e q u i r e d  f o r  Package A  (an o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) ,  use t h e  method s e t  f o r t h  i n  S e c t i o n  2 - 5 3 5 1 ( ~ ) 4 .  

Package 0  (an  o p t i o n  f o r  b u i l d i n g s  w i t h  concre te  s l a b  f l o o r s )  r e q u i r e s  25 
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. TO 
de te rmine  t h e  f l o o r  area,  count  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas. 
Uncarpeted (e-g. ,  l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas,  such as e n t r y  ways, 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requi rement .  

Package E  (an  o p t i o n  f o r  b u i l d i n g s  w i t h  r a i s e d  f l o o r s )  r e q u i r e s  thermal  
mass w i t h  an a rea  exposed t o  t h e  c o n d i t i o n e d  space equal t o  t h e  percentage 
o f  t h e  ground f l o o r  area s p e c i f l e d  i n  t h e  Table.  To q u a l i f y  f o r  thermal  
mass, t h e  m a t e r l a l  used must have a  performance e q u i v a l e n t  t o  masonry two 
inches  t h i c k ,  w i t h  a  v o l u m e t r i c  heat  c a p a c i t y  o f  28 B t u  p e r  cub lc  foo t  p e r  
degree F a h r e n h e l t  p e r  hour ,  a  thermal  c o n d u c t i v i t y  o f  1 B tu  per  f o o t  pe r  
degree F a h r e n h e l t  p e r  hour ,  and a  sur face area d i r e c t l y  exposed t o  t h e  room 
a i r  o f  t h e  r e q u ~ r e d  percentage o f  t h e  ground f l o o r .  

4. I f  t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  August  1 ,  1983,  an 
automatic setback thermos ta t  must be i n s t a l l e d  i n  c o n j u n c t i o n  w i t h  a  heat  
pump. 



TABLE 2-53216. ALTERNATIVE COMPONENT PACKAGES 
FORTMATE ZONE 15 

- -- - - ------- - -  - - -  
-- -- - - -- - - - - . - - - - - - - - .- 

Package - -- 
Component A B C D E 

- - - - -- - 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

Cei 1  i ng R 38 R 38 R 30 R 38 R 38 

w a l l 1  R 19  R 19 R 19 R 11 R 19 
"Heavy" Wal l  s  (R 9.5) (R 7.0) (R 7.5) N/A N/ A 
" L i g h t  Mass" W a l l s  [R 9.51 CR 7.51 [R 8.01 N/A N/A 

S lab  F l o o r  P e r i m e t e r  R 7  R 7  R 7  R  7  N/A 
Raised F 1  o o r  R 19  R  1 9  R  19  N/A R 19 

~ t t i c '  NR NR NR REQ REQ 
GLAZ 1  NG 

Maximum U Va lue 0.65 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 16% 14% 16% 16% 
Maximum T o t a l  Nonsouth 

F a c i n g  Area 9.6% N  /A N  /A N/A N/A 
Minimum South  F a c i n g  

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South  F a c i n g  G l a z i n g  NR NR NR NR NR 
West F a c i n g  G l a z i n g  NR NR NR NR NR 
Eas t  F a c i n g  G l a z i n g  NR NR NR NR NR 
N o r t h  F a c l n g  G l a z i n g  NR NR NR NR NR 

THERMAL  MASS^ REQ NR NR 25% NR 
INFILTRATION CONTROL 

Cont inuous NR REQ NR NR NR 
E l e c t r i c a l  O u t l e t  P l a t e  

Gaskets NR NR NR NR 
NR A i  r - t o - A i  r Heat Exchanqer NR REQ NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasonal E f f i c i e n c y =  71% 

I f  Heat pump4, ACOP= MIN MIN MIN 2.8 2.8 
SPACE COOLING SYSTEMS 

I f  A i r  C o n d i t i o n e r ,  SEER= MI N  MIN. MI N  8.5 8.5 
DOMESTIC WATER HEATING TYPE 

Gas, hea t  pump, o r  s o l a r  YES YES S o l a r  w/ YES YES 
w i t h  any t y p e  backup Gas Backup 
- - -- - - - - 

LEGEND: NR = No t  Requ i red;  N/A = No t  A p p l i c a b l e ;  REQ = Requi red;  ACOP = Ad jus ted  
C o e f f i c i e n t  o f  Performance; MIN = minimum e f f i c i e n c i e s  r e q u ~  r e d  by S e c t i o n  2-5314. 

-- -- - - - -- 

1. The v a l u e  i n  pa ren theses  i s  t h e  minimum R-va lue f o r  t h e  e n t i r e  w a l l  assem- 
b l y  if t h e  w a l l  w e i g h t  exceeds 40 pounds p e r  square  f oo t .  The v a l u e  i n  
b r a c k e t s  i s  t h e  min~mum R-va lue  f o r  t h e  e n t i r e  assembly i f  t h e  hea t  capa- 
c i t y  of  t h e  w a l l  meets o r  exceeds t h e  r e s u l t  o f  multiplying t h e  b racke ted  
minimum R-va lue by 0.65. The i n s u l a t i o n  must be i n t e g r a l  w i t h  o r  i n s t a l l e d  
on t h e  o u t s i d e  o f  t h e  e x t e r i o r  mass. The i n s i d e  s u r f a c e  of  t h e  thermal  
mass. i n c l u d i n g  p l a s t e r  o r  gypsum boa rd  i n  d l  r e c t  c o n t a c t  w i t h  t h e  masonry 
w a l l ,  s h a l l  be exposed t o  t h e  room a i r .  The e x t e r i o r  w a l l  used t o  meet t h e  
R-va lue i n  parentheses cannot  a l s o  be used t o  meet t h e  above the rma l  mass 
r e q u i  rement. 

2. Where an a t t i c  i s  r e q u i r e d ,  i t  must be i n s t a l l e d  under  n o t  l e s s  t h a n  75 
p e r c e n t  o f  t h e  roo f  t h a t  i s  o v e r  any c o n d i t i o n e d  Space. 

3.  TO c a l c u l a t e  t h e  amount o f  t he rma l  mass r e q u i r e d  f o r  Package A  (an  o p t i o n  
w i t h  p a s s i v e  s o l a r  d e s i g n ) .  use t h e  method s e t  f o r t h  i n  S e c t r o n  2-5351(c)4 .  

Package D (an o p t i o n  f o r  b u i l d i n g s  w i t h  c o n c r e t e  s l a b  f l o o r s )  r e q u i r e s  2 5  
p e r c e n t  o f  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  c o n d i t i o n e d  space. To 
de te rm ine  t h e  f l o o r  a rea ,  coun t  o n l y  t h e  f i r s t  f l o o r  i n  c o n d i t i o n e d  areas.  
Uncarpeted (e.g., l i n o l e u m  o r  t i l e d )  f i r s t  f l o o r  areas.  such as e n t r y  ways. 
k i t c h e n s ,  bathrooms, and c o n d i t i o n e d  u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requ i rement .  

4. If t h e  b u i l d i n g  p e r m i t  i s  a p p l i e d  f o r  on o r  a f t e r  A u g u s t  1. 1983 .  an 
au toma t i c  se tback t h e r m o s t a t  must b e  i n s t a l l e d  I n  c o n j u n c t i o n  w i t h  a  heat  
pump. 



Sec. 2-5352. - Flandatory Fea tu res  and Device? 

Any new b u i l d i n g  o f  occupancy R (except apartment houses w i t h  f o u r  o r  more 
h a b i t a b l e  s t o r i e s  and h o t e l s )  s h a l l  have a l l  o f  t h e  f o l l o w i n g  fea tu res  and 
dev i ces : 

( a )  C e i l i n g  I n s u l a t i o n .  The opaque p o r t i o n s  o f  c e i l i n g s  sepa ra t i ng  cond i t i oned  
spaces f rom uncond i t ioned  spaces s h a l l  meet t h e  requi rements o f  e i t h e r  1. 
o r  2. below. 

1. Cei 1  i ngs s h a l l  be i nsu l  a ted between f rami ng members w i t h  i nsul  a t i  on 
hav ing  an i n s t a l l e d  thermal  r es i s tance  o f  R-19 o r  g rea te r .  

I n s u l a t i o n  which i s  n o t  pene t ra ted  by f raming  members may meet an 
e q u i v a l e n t  mi nimum R-value which i nc l udes  t h e  e f f e c t s  o f  f raming  
members on t h e  above R-19 i n s u l a t e d  c e i l i n g .  

2. The weighted average U-value o f  c e i l i n g s  s h a l l  no t  exceed t h a t  which 
would r e s u l t  f rom u s i n g  t h e  i n s u l a t i o n  i n d i c a t e d  i n  Sec t ion  2-5352 
( a ) l . ,  i n c l u d i n g  t h e  e f f e c t s  o f  f raming  members. 

( b )  Loose  F i l l  I n s u l a t i o n .  When l o o s e ' f i l l  i n s u l a t i o n  i s  i n s t a l l e d ,  t h e  
minimum i n s t a l  l e d  we igh t  p e r  square f o o t  s h a l l  conform w i t h  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 ' s  i n s t a l l e d  d e s i g n  d e n s i t y  p e r  s q u a r e  f o o t  a t  t h e  
manufac tu re r ' s  1  abel ed R-value. 

( c )  Wal l  I n s u l a t i o n .  The opaque p o r t i o n s  o f  frame w a l l s  sepa ra t i ng  cond i t i oned  
spaces f rom uncond i t ioned  spaces s h a l l  meet t h e  requirements o f  e i t h e r  1. 
o r  2. below. 

( 1 )  Framed w a l l s  s h a l l  be i n s u l a t e d  between f raming  members w i t h  i n s u l a -  
t i o n  h a v i n g  an i n s t a l l e d  t h e r m a l  r e s i s t a n c e  o f  R-11 o r  g r e a t e r .  
Framed founda t i on  w a l l s  o f  heated basements o r  heated crawl spaces 
s h a l l  be i n s u l a t e d  above t h e  a d j a c e n t  o u t s i d e  g round  l i n e  w i t h  
i n s u l a t i o n  hav ing  an i n s t a l l e d  thermal  r e s i s t a n c e  o f  a t  l e a s t  R-7. 

EXCEPTION: I n s u l a t i o n  which i s  n o t  pene t ra ted  by f raming  members may - .- 
meet an equ i va len t  m i  nimum R-value which inc ludes  t h e  
e f f e c t s  o f  f raming members on t h e  above R-values. 

2. The weighted average U-value o f  w a l l s  s h a l l  n o t  exceed t h a t  which 
would r e s u l t  f rom u s i n g  t h e  i n s u l a t i o n  i n d i c a t e d  i n  Sec t ion  2-5352 
( c )  ( 1 )  , i n c l u d i n g  t h e  e f f e c t s  o f  f raming  members. 

( d )  I n s t a l l a t i o n  o f  F i r e p l a c e s .  

1. I f  a  masonry o r  f a c t o r y - b u i l t  f i r e p l a c e  i s  i n s t a l l e d ,  i t  s h a l l  have 
t h e  f o l l o w i n g :  

A .  Closeable meta l  o r  g lass  doors cove r i ng  t h e  e n t i  r e  opening of t h e  
f i rebox; 



EXCEPTION: A door  i s  n o t  r equ i red  if i t  would i n t e r f e r e  w i t h  any 
dev ice ,  permanently i n s t a l  l e d  i n  . t h e  f i  r e p l  ace. t h a t  
i s  d e s i g n e d  t o  i n c r e a s e  t h e  c i r c u l a t i o n  o f  h e a t .  

B, A c o m b u s t i o n  a i r  i n t a k e  t o  draw a i r  f r o m  t h e  o u t s i d e  o f  t h e  
b u i l d i n g  d i r e c t l y  i n t o  t h e  f i r e b o x ,  w h i c h  i s  a t  l e a s t  s i x  
square inches i n  area and i s  equipped w i t h  a  r e a d i l y  access ib le .  
operable,  and t i g h t  f i t t i n g  damper; and 

EXCEPTION 1: An o u t s i d e  combustion a i r  i n t a k e  i s  n o t  r equ i red  if 
t h e  f i  r e p l  ace w i  11 be i n s t a l  l e d  over  concre te  s l a b  
f l o o r i n g  and t h e  f i r e p l a c e  wi 11 n o t  be l oca ted  on 
an e x t e r i o r  w a l l .  

EXCEPTION 2: An o u t s i d e  combustion a i r  i n t a k e  i s  n o t  r equ i red  i n  
c l i m a t e  zones 5, 6, 7. 8, 9, 10, 14, o r  15 i f  t h e  
f i r e p l a c e  w i l l  n o t  be l o c a t e d  n e a r  an e x t e r i o r  
w a l l .  

C .  A f l u e  damper w i t h  a  r e a d i l y  access ib l e  c o n t r o l .  

2. Cont inuous bu rn ing  p i l o t  l i g h t s  and t h e  use o f  i ndoo r  a i r  f o r  c o o l i n g  
a  f i r e b o x  j a c k e t ,  when t h a t  i ndoo r  a i r  i s  vented t o  t h e  o u t s i d e  o f  t h e  
b u i l d i n g ,  a r e  p r o h i b i t e d .  

( e )  Spec ia l  I n f i l t r a t i o n  B a r r i e r .  -- - - - - - - - - . - - . - .. - - . -- .- 

I f  an i n f i l t r a t i o n  b a r r i e r  i s  i n s t a l l e d  t o  meet t h e  r e q u i r e m e n t s  o f  
Sec t i on  2-5351, i t  must have an a i r  p o r o s i t y  o f  l e s s  than  5  cub ic  f e e t  p e r  
hour  p e r  square f oo t  p e r  i n c h  o f  mercury p ressure  d i f f e r e n c e  when t e s t e d  i n  
accordance w i t h  t h e  requi rements o f  ASTM E-283 (1973). I f  a  vapor  b a r r i e r  
f u n c t i o n s  as an i n f i l t r a t i o n  b a r r i e r  i t  s h a l l  be l o c a t e d  on t h e  i n s i d e  of 
t h e  w a l l  f raming.  

( f )  Vapor  B a r r i e r s .  I n  C l i m a t e  Zones 14 and 16  shown i n  F i g u r e  2-536,  a  
vapor  b a r r i e r  s h a l l  be i n s t a l l e d  on t h e  cond i t i oned  space s i d e  of a l l  
i n s u l a t i o n  i n  a l l  e x t e r i o r  w a l l s ,  unvented a t t i c s ,  and unvented crawl  
spaces t o  p r o t e c t  i n s u l a t i o n  f rom condensation. 

( g )  Seace .. - - - C o n d i t i o n i n g - E q u ~ m e n t  .- - - -- - - - - Siz ing .  . -. -- - 

1. Na tu ra l  gas and l i q u e f i e d  pet ro leum gas c e n t r a l  furnaces s h a l l  be 
s i z e d  t o  meet a t  l e a s t  one o f  t h e  f o l l o w i n g  requirements:  

A .  The t o t a l  ou tpu t  hea t i ng  capac i t y  o f  furnaces i n  t h e  b u i l d i n g  
s h a l l  be l e s s  t h a n  45.000 B t u l h r ;  o r  

B e  Output  hea t i ng  capac i t y  s h a l l  be l e s s  than  1.3 t imes  t h e  sum of 
t h e  des ign  heat  l o s s  r a t e  f o r  t h e  hea t i ng  zone being se rv i ced  
by t h e  furnace and 10 B tu  pe r  hour  p e r  square f o o t  o f  cond i t i oned  
f l o o r  area i n  t h e  zone; o r  



C. Seasona l  e f f i c i e n c y  s h a l l  be g r e a t e r  t h a n  1 p e r c e n t  above 
71  pe rcen t  f o r  every 7,000 B t u l h r  t h e  ou tpu t  hea t i ng  capac i t y  
exceeds  e i t h e r  t h e  b u i l d i n g  d e s i g n  h e a t  l o s s  r a t e  o r  45,000 
B tu /h r ,  whichever  i s  g rea te r .  

The furnace o u t p u t  h e a t i n g  capac i t y  s h a l l  be determined u s i n g  t h e  
method desc r i bed  i n  t h e  Department of Energy t e s t  procedures f o r  
measures o f  energy consumption i n  42 Federa l  R e g i s t e r  20147-20181 
(May 10. 1978). 

2. Hea t i ng  and c o o l i n g  equipment s h a l l  be s i z e d  i n  accordance w i t h  t h e  
b u i l d i n g  des ign  hea t  l o s s  r a t e  and hea t  g a i n  r a t e .  u s i n g  a  method s e t  
f o r t h  by t h e  Execu t i ve  D i r e c t o r ,  based on t h e  ASHRAE Handbook and 
Produc t  D i r e c t o r y ,  1979 Equipment Volume, 1980 Systems Volume and 1981 
Fundamentals Volume. 

( h )  Setback Thermostats.  A1 1  h e a t i n g  systems s h a l l  have an automat ic  thermo- 
s t a t  w i t h  a  c l o c k  mechanism w h i c h  t h e  b u i l d i n g  o c c u p a n t  can  m a n u a l l y  
program t o  a u t o m a t i c a l l y  s e t  back t h e  thermos ta t  s e t  p o l n t s  f o r  a t  l e a s t  2 
p e r i o d s  w i t h i n  24 hours.  

EXCEPTION: G r a v i t y  w a l l  hea te rs ,  f l o o r  hea te rs ,  and room hea te rs  t h a t  a re  
i n s t a l  l e d  i n  a d d i t i o n s ,  need no t  comply w i t h  t h i s  r equ i  rement. 

( i  ) Water H e a t i  ng_,%stem I n s u j  a t i  on. Storage t y p e  wa te r  hea te rs  and s to rage  
and backup  t a n E s  f o r  s o l a r  w a t e r  h e a t i n g  sys tems s h a l l  be e x t e r n a l l y  
wrapped w i t h  i n s u l a t i o n  hav ing  an i n s t a l l e d  thermal  r es i s t ance  o f  R-12 & 
g r e a t e r .  A l t e r n a t i v e l y ,  such tanks  may be i n s u l a t e d  t o  a  combined l e v e l  o f  
R-16,  when b o t h  i n t e r n a l  i n s u l a t i o n  and e x t e r n a l  w rap  i n s u l a t i o n  a r e  
cons idered.  I n t e r n a l  i nsu l  a t i o n  can be i nc l uded  i n  t h e  combined i n s u l a t i o n  
l e v e l  o n l y  where t h e  R-value o f  such i n s u l a t i o n  has been l a b e l l e d  on t h e  
t ank  e x t e r i o r  by t h e  manufacturer.  

( j )  L i g h t i n g .  Lamps used i n  l um ina i r es  f o r  general  l i g h t i n g  i n  k i t c h e n s  and 
bathrooms s h a l l  have an e f f i c a c y  o f  no t  l e s s  t han  25 lumens pe r  wa t t .  
Lumina i res  wh ich  a r e  t h e  o n l y  l i g h t i n g  i n  a  k i t c h e n  o r  bathroom w i l l  be 
cons idered  genera l  1  i g h t i  ng. 

EXCEPTION: L u m i n a i r e s  w h i c h  a r e  t h e  o n l y  l i g h t i n g  i n  a  ba th room and 
l i g h t i n g  t o  be used on l y  f o r  s p e c i f i c  v i s u a l  tasks  o r  decora- 
t i v e  e f f e c t  a r e  exempt f rom t h i s  requirement.  Such exempt 
l i g h t i n g  i n c l u d e s  l u m i n a i r e s  t h a t  a re  meant t o  l i g h t  o n l y  a  
s p e c i f i c  t a s k  area quch as a  k i t c h e n  coun te r  o r  s i n k ,  a  d i n i n g  
t a b l e ,  o r  a  bathroom m i r r o r .  

( k )  S l ab  Edge I n s u l a t i o n .  M a t e r i a l  used f o r  s l a b  edge i n s u l a t i o n  s h a l l  meet 
t h e  f o l l o w i n g  minimum s p e c i f i c a t i o n s :  ( 1 )  wa te r  abso rp t i on  r a t e  no g r e a t e r  
t h a n  0.3 pe rcen t  when t e s t e d  i n  accordance w i t h  ASTM-C-272-33, ( 2 )  wa te r  
v a p o r  t r a n s m i s s i o n  r a t e  no g r e a t e r  t h a n  2.0 p e r / i n c h  when t e s t e d  i n  
accordance w i t h  ASTM-C-355-64. Concrete  s l a b  pe r ime te r  i n s u l a t i o n  must be 
p r o t e c t e d  f r o m  p h y s i c a l  damage and u l t r a  v i o l e t  l i a h t  d e t e r i o r a t i o n .  
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ENERGY C O N S E R V A T I O N  STANDARDS FOR NEW B U I L D I N G S  
OF OCCUPANCY R  W I T H  FOUR OR MORE 

H A B I T A B L E  S T G I E S  A N T H O T E L S  - 

Sec. 2-5361. A 1  t e r n a t e  - Mater i  -- - - - a1 - - s  - , - Method -- - - o f  - - - Const ruct1  - on,_ _D_esj gn - o r  - i n s u l  a t 1  ng 
S~_s_t_em - 
Sect ions 2-5361 through 2-5364 do no t  prevent  t h e  use o f  any ma te r i a l ,  method o f  
cons t ruc t ion ,  des ign o r  i n s u l a t i o n  system not  s p e c i f i c a l  l y  p resc r ibed  here in .  
prov ided t h a t  any such a l t e r n a t e  has been approved by t h e  enforcement agency as 
set  f o r t h  below. 

The U-value ~f any component o f  r o o f  deck, c e i l i n g ,  w a l l  o r  f l o o r  may be i n -  
creased and t h e  U-value f o r  o the r  components decreased u n t i l  t h e  o v e r a l l  heat 
ga in  o r  heat l o s s  of t h e  b u i l d i n g  does no t  exceed t h e  t o t a l  r e s u l t i n g  from 
conformance t o  t h e  p resc r ibed  U values. Such a l t e r n a t e  designs s h a l l  be based 
upon bu i  l d i n g s  o f  i d e n t i c a l  con f i gu ra t i on .  

The enforcement agency may approve any a1 t e r n a t i v e  design, i n c l u d ~  rag designs 
us ing  nondepl e t a b l e  energy sources, prov ided i t  f i n d s  t h a t  t h e  proposed design 
complies w i t h  t h e  p rov i s?ons  o f  t h i s  chapter  i n  t h a t  t h e  ma te r i a l ,  method o f  
cons t ruc t ion ,  design. o r  i n s u l a t i n g  system does no t  use more energy f rom dep le t -  
ab le  energy sources than  t h e  requirements o f  t h i s  chapter.  

The enforcement agency s h a l l  r e q u i r e  t h a t  s u f f i c i e n t  evidence be submit ted t o  
subs tan t i a t e  any c la ims made regard ing  t h e  i n s t a l l a t i o n  and use o f  any such 
a l t e r n a t e  and may r e q u i r e  t e s t i n g  o f  t h e  f i n a l  i n s t a l l a t i o n .  

Sec. .. 2-5362. B u i l d i n g  Enveloe. 

( a )  I n s u l a t i o n .  

1. Walls. The U-value o f  t h e  opaque surfaces between condi t ioned and 
u n c o n d i t i o n e d  spaces s h a l l  n o t  exceed t h e  v a l u e s  shown i n  Tab le  
2-53BB f o r  t h e  b u i l d i n g  types,  w a l l  d e n s i t i e s ,  and degree day ranges 
1 i s t e d .  



TABLE 2-53BB. MAXIMUM U-VALUES ---- FOR WALLS 

Degree 
Days 

Maxi mum U-Val ue _- _-- - - -- - . - - - -- 
Wall Dens l t v  

Bui  l d i  ng (pounds/square 
TY pe f o o t  ) C1 I C21 

3500 o r  l e s s  A1 1  Over 40 0.16 n o t  appl i cab le  
3500 o r  l e s s  A1 1  26-40 0.12 n o t  appl  i cab1 e  
3500 o r  l e s s  A1 1  25 o r  l e s s  0.095 0.080 
Over 3500, b u t  n o t  ove r  4500 A l l  A1 1 0.095 0.080 
Over 4500 C31 A1 1 0.065 0.055 
Over 4500 C41 A1 1  0.095 0.080 

NOTES: [I] When t h e  e f f e c t s  o f  a1 1  e lements o f  t h e  w a l l  c o n s t r u c t i o n  i n c l u d i n g  
s tuds  a r e  cons idered,  o r  when a l l  o f  t h e  thermal  i n s u l a t ~ o n  i s  
i n s t a l l e d  so t h a t  i t  i s  n o t  pene t ra ted  by f r a m i n g  members. 

[2] When t h e  e f f e c t s  o f  f ram ing  members such as s tuds a r e  n o t  considered.  

[3] H o t e l s  w i t h  l e s s  t h a n  f o u r  h a b i t a b l e  s t o r i e s .  

[4] B u i l d i n g s  o f  occupancy  R w i t h  f o u r  o r  more h a b i t a b l e  s t o r i e s .  

2. C e i l i n g s .  

A. The maximum a l l o w a b l e  U-value f o r  c e i l i n g s  i n  h o t e l s  w i t h  l e s s  
t h a n  f o u r  h a b i t a b l e  s t o r i e s  s h a l l  be as shown i n  F i g u r e  2-53H. 

B. The maximum a l l o w a b l e  U - v a l u e  f o r  c e i l i n g s  i n  b u i l d i n g s  o f  
occupancy R w i t h  ' f o u r  o r  more h a b i t a b l e  s t o r e s  s h a l l  be 0.050 
when t h e  e f f e c t s  o f  f r a m i n g  members s u c h  as  j o i s t s  a r e  n o t  
cons idered.  When t h e  e f f e c t s  o f  a l l  elements o f  t h e  c e i l i n g  
c o n s t r u c t i o n  a r e  cons idered,  o r  when a l l  o f  t h e  thermal  i n s u l a -  
t i o n  i s  i n s t a l  l e d  so  t h a t  i t  i s  n o t  pene t ra ted  by f ram ing  mem- 
be rs ,  t h e  U-va lue s h a l l  n o t  exceed 0.060. 
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NOTES : 

A. When t h e  e f f e c t s  of f raming members such as j o i s t s  a r e  n o t  considered.  

B. When t h e  e f f e c t s  of a1 1 elements o f  t h e  c e i l i n g  c o n s t r u c t i o n  i n c l u d i n g  
f ram ing  members such as j o i s t s  a r e  cons idered, .  o r  when a1 1  o f  t h e  
t h e r m a l  i n s u l a t i o n  i s  i n s t a l l e d  s o  t h a t  i t  i s  n o t  p e n e t r a t e d  by 
f rami ng members. 

C. Blown o r  poured t y p e  i n s u l a t i n g  m a t e r i a l  may o n l y  be used i n  a t t i c  
spaces where t h e  s l o p e  o f  t h e  r o o f  i s  a t  l e a s t  2  1 /2  f e e t  i n  12 f e e t  
and t h e  d i s t a n c e  f r o m  t h e  t o p  o f  t h e  bot tom chord  o f  t h e  t r u s s  o r  
c e i l i n g  j o i s t s  t o  t h e  unders ide  o f  t h e  r o o f  shea th ing  i s  a t  l e a s t  30 
i nches  a t  t h e  r o o f  r i d g e .  When eave ven ts  a r e  i n s t a l l e d ,  adequate 
b a f f l i n g  o f  t h e  v e n t  open ing s h a l l  be p r o v i d e d  t o  d e f l e c t  t h e  incoming 
a i r  above t h e  s u r f a c e  o f  t h e  m a t e r i a l  and s h a l l  be i n s t a l l e d  a t  t h e  
s o f f i t  on a 45-degree angle.  B a f f l e s  s h a l l  be i n  p l a c e  a t  t h e  t i m e  of  
f ram ing  i n s p e c t i o n .  The thermal  r e s i s t a n c e  ( R )  o f  t h e  i n s u l a t i o n  
r e q u i r e d  t o  comply  w i t h  t h e s e  r e g u l a t i o n s  s h a l l  be  shown on t h e  
b u i  1  d i n g  p l  ans. 

3. F l o o r  Sec t i on .  Founda t ion  Wal ls  , Crawl Spaces. Plenum Wal ls ,  and 
S l  ab-on-Ground F  1  oors.  

A. - F l o o r s  -- ove r  - - -- Unheated - . - Spaces. F o r  f l o o r s  ove r  unheated spaces, 
unheated basements, unheated garages, o r  v e n t i l a t e d  c rawl  spaces. 
t h e  U-values o f  f l o o r  s e c t i o n  s h a l l  n o t  exceed t h e  v a l u e  shown i n  
Tab1 e  2-53CC. 

TABLE 2-53CC. MAXIMUM U-VALUES OF FLOORS - - 
OVER UNHEATED SPACE 

Hea t ing  Degree Days Maximum U Value 

3000 o r  l e s s  
over  3000 

No r e q u i  rement 
0.08 

I n  l i e u  o f  t h e  requ i rements  o f  Tab le  2-53CC, f l o o r  i n s u l a t i o n  may 
be o m i t t e d  f rom h o t e l s  w i t h  l e s s  t h a n  f o u r  h a b i t a b l e  s t o r i e s  
w i t h  ope rab le  c rawl  space l o u v e r s  i f  t h e  f o u n d a t i o n  w a l l s  a r e  
i n s u l a t e d ,  a  v a p o r  b a r r i e r  h a v i n g  a  permeance o f  l e s s  t h a n  
one perm i s  i n s t a l l e d  on t h e  c rawl  space ground su r face ,  and t h e  
t o t a l  b u i l d i n g  des ign  heat  l o s s  w i t h  t h e  ' louvers c losed  does n o t  
exceed t h e  t o t a l  r e s u l t i n g  f rom conformance w i t h  t h e  requ i rements  
o f  Tab le  2-53CC. 

B. F l o o r s  Over - Heated - - - - . - Spaces-. Foundat ion  w a l l s  o f  heated basements 
o r  heated crawl  spaces above grade s h a l l  be i n s u l a t e d  t o  p r o v i d e  
a  U  v a l u e  n o t  t o  exceed  t h e  v a l u e s  shown i n  T a b l e  2-53DD. 
I n s u l  a t i  on may be omi t t e d  f ram f 1 oors o v e r  heated basement areas 
o r  c rawl  spaces i f  f o u n d a t i o n  w a l l s  a r e  i n s u l a t e d .  

05362 ( a )  -- 
204. 



TABLE 2-530D. MAXIMUM U-VALUES OF FOUNDATION - WALL SECTIONS - - -. . - 
OF HEATED RASEMENTSANDHEVED --- CRAWL -- SPACES 

- --A~---- 

Heat ing  Degree Days Maxlmum U-Values 

2500 o r  l e s s  
ove r  2500 

No requ i  rement 
0.15 

When a  c rawl  space i s  used as a supp ly  o r  r e t u r n  plenum, t h e  
c r a w l  s p a c e  p e r i m e t e r  w a l l  s h a l l  be  i n s u l a t e d  t o  p r o v i d e  a  
maximum U-va lue o f  0,15. 

C. -- S l  ab-on-Ground E l  oors .  F o r  s l  ab-on-ground f 1 oors  . t h e  edge heat  
l o s s  around t h e  p e r i m e t e r  o f  heated spaces s h a l l  n o t  exceed t h e  
maximum v a l u e  p e r  l i n e a r  f o o t  o f  exposed edge o f  21 B tuh  f o r  
unheated s l a b s  and 25 B tuh  f o r  heated s labs .  

( b )  Vapor ---- B a r r i e r s .  I n  areas where t h e  w i n t e r  des ign temperature  i s  25°F o r  
below, a  vapor  b a r r i e r  h a v i n g  a  permeance o f  1 ess t h a n  one perm s h a l l  be 
i n s t a l l e d  on t h e  heated s i d e  o f  t h e  i n s u l a t i o n  i n  a l l  e x t e r i o r  w a l l s ,  
unvented a t t i c s ,  o r  unvented crawl  spaces. 

( c )  GI a z i  ng, 

1. -- H o t e l s  w i t h  Less Than F o u r  H a b i t a b l e  --- Stories-. 

A .  F o r  heated h o t e l s  w i t h  l e s s  than  f o u r  h a b i t a b l e  s t o r i e s  l o c a t e d  
i n  areas o f  3500 degree days o r  l e s s ,  where t h e  t o t a l  g l a z i n g  
area exceeds t h e  b a s i c  g l a z i n g  area.  t r e a t m e n t  s h a l l  be r e q u i r e d  
t o  l i m i t  t h e  conducted des ign heat  l o s s  t o  t h a t  wh ich  would occur 
w i t h  t h e  b a s i c  g l a z i n g  area s i n g l e  g lazed.  

B. Heated h o t e l s  w i t h  l e s s  t h a n  f o u r  h a b i t a b l e  s t o r i e s  l o c a t e d  i n  
a r e a s  o v e r  3500 d e g r e e  days  s h a l l  be  p r o v r d e d  w i t h  s p e c i a l  
g l a z i n g  f o r  a l l  e x t e r i o r  g l a z i n g .  Where t h e  t o t a l  g l a z i n g  area 
exceeds t h e  b a s i c  g l a z i n g  area,  t rea tmen t  s h a l l  be r e q u i r e d  t o  
l i m i t  t h e  conducted des ign  heat  l o s s  t o  t h a t  wh ich  would occur 
w i t h  t h e  b a s i c  g l a z i n g  area s p e c i a l  g lazed.  

2. . B u i l d i m s  -- .. o f  O c c u p ~ c y  R w i t h  F o u r  o r  More . H a b i t a b l e  - Stpries. 

A .  F o r  heated b u i l d i n g s  o f  occupancy R w i t h  f o u r  o r  more h a b i t a b l e  
s t o r i e s  l o c a t e d  i n  areas o f  4500 degree days o r  l e s s ,  where t h e  
t o t a l  g l a z i n g  area exceeds t h e  b a s i c  g l a z i n g  area, t rea tmen t  
s h a l l  be  r e q u i r e d  t o  l i m i t  t h e  conducted des ign  heat  l o s s  t o  t h a t  
wh ich  wou ld  occur  w i t h  t h e  b a s i c  g l a z i n g  area s i n g l e  g lazed.  

€3. H e a t e d  b u i l d i n g s  o f  occupancy R w i t h  f o u r  o r  more h a b i t a b l e  
s t o r i e s  l o c a t e d  i n  areas ove r  4500 degree days s h a l l  be p rov ided  
w i t h  s p e c i a l  g l a z i n g  f o r  a1 l e x t e r i o r  g l a z i n g .  Where t h e  t o t a l  
g l a z i n g  area exceeds t h e  b a s i c  g l a z i n g  area,  t rea tmen t  s h a l l  be 
r e q u i r e d  t o  l i m i t  t h e  conducted des ign heat  l o s s  t o  t h a t  wh ich  
w o u l d  o c c u r  w i t h  t h e  b a s i c  g l a z i n g  a r e a  i n  s p e c i a l  g l a z i n g .  



3. Pass ive  S o l a r .  I n  h o t e l s  w i t h  l e s s  than  f o u r  h a b i t a b l e  s t o r i e s .  
s p e c i a l  g l a z i n g  o r i e n t e d  w i t h i n  22 112" o f  t r u e  South s h a l l  be exempt 
f rom t h e  t o t a l  g l a z i n g  area if: 

A. The g lazed  area i s  shaded t o  p r o t e c t  i t  f rom d i r e c t  s o l a r  expo- 
s u r e  f o r  t h e  hours o f  9:00 a.m., noon, and 3:00 p.m. s o l a r  t i m e  
on August 21; and 

B. The g lazed  area r e c e i v e s  d i r e c t  s o l a r  exposure f o r  t h e  hours o f  
9:00 a.m., noon, and 3:00 p.m. s o l a r  t i m e  on December 21; and 

C .  The thermal  mass o f  t h e  house exceeds t h e  b a s i c  thermal  mass by 
30 Btu/"F f o r  each square f o o t  of  exempt g l a z i n g .  

The b a s i c  thermal  mass i n  Btu/OF o f  a  l i g h t - w e i g h t  c o n s t r u c t i o n  house 
w i t h  a  s l a b  f l o o r  i s  g i v e n  by thermal  mass = 2.25 x  gross f l o o r  area 
( i n  square f e e t ) .  

The thermal  mass o f  s l a b  f l o o r s  o r  o t h e r  massive elements i n s i d e  t h e  
i n s u l a t e d  e n v e l o p e  i s  g i v e n  by  t h e r m a l  mass = ( s p e c i f i c  h e a t )  x 
( w e i g h t ) .  I n  t h e  case o f  a  conc re te  s l a b  f l o o r ,  t h e  maximum thermal  
mass s h a l l  be no more t h a n  5  Btu/OF p e r  square f o o t  o f  s lab .  

4. Cooled - B u i l d i n g s .  - - - - -. . - . Cooled b u i l d i n g s  o f  occupancy R s h a l l  u t i l i z e  
t i n t e d  g l a z i n g  when t h e  t o t a l  g l a z i n g  area exceeds t h e  b a s i c  g l a z i n g  
area.  The g l a z i n g  area on w a l l s  o r i e n t e d  w i t h i n  22 1 /2  degrees o f  
t r u e  N o r t h  need n o t  b e  i n c l u d e d  i n  t h e  t o t a l  g l a z i n g  a r e a .  The 
r e q u i r e d  t i n t e d  g l a z i n g  area shag 1 n o t  be l e s s  t h a n  t h e  d i f f e r e n c e  
between t h e  t o t a l  g l a z i n g  area and t h e  b a s i c  g l a z i n g  area. Permanent 
e x t e r n a l  s h a d i n g  t o  a l l o w  n o t  more t h a n  50  p e r c e n t  d i r e c t  s o l a r  
exposure on t h e  g l a z i n g ,  t a k e n  on August 21 a t  9:00 a.m., noon, and 
3:00 p.m. s o l a r  t ime ,  may be u t i l i z e d  i n  l i e u  o f  t i n t e d  g lass .  T i n t e d  
g l a z i n g  o r  permanent e x t e r n a l  shad ing on w a l l s  o r i e n t e d  w i t h i n  22 1/2 
degrees o f  t r u e  N o r t h  s h a l l  n o t  be cons idered as p a r t  o f  t h e  r e q u i r e d  
t i n t e d  g l a z i n g  area. F o r  purposes o f  t h i s  s e c t i o n .  t i n t e d  g l a z i n g  
s h a l l  have a  maximum shad ing c o e f f i c i e n t  o f  0.55. 

Sec. 2-5363. C l i m a t e  C o n t r o l  - . . - - S ~ s t e m s .  - - 

( a )  System ---- S e l e c t i o n .  E l e c t r i c  r e s i s t a n c e  h e a t i n g  systems s h a l l  n o t  b'e used 
f o r  s p a c e  h e a t i n g  u n l e s s  a t  l e a s t  one o f  t h e  f o l l o w i n g  c o n d i t i o n s  i s  
met: 

1. The e l e c t r i c  r e s i s t a n c e  system i s  used t o  supplement a  h e a t i n g  and/or  
c o o l i n g  system by wh ich  a t  l e a s t  60 pe rcen t  o f  t h e  annual energy 
requ i rement  i s  s u p p l i e d  by a  dev i ce  u s i n g  a  nondep le tab le  source of 
energy. 

2. The e l e c t r i c  r e s i s t a n c e  h e a t i n g  equipment i s  t h e  supplementary e l  ec- 
t r i c  r e s i s t a n c e  equipment f o r  a  heat  pump system. 

3. The c a p a c i t y  o f  t h e  e l e c t r i c  r e s i s t a n c e  h e a t i n g  system i s  l e s s  than  10 
pe rcen t  o f  t h e  c a p a c i t y  o f  t h e  t o t a l  h e a t ~ n g  system. 



4. A c o s t  comparison has been performed which demonstrates t h a t  t h e  l i f e  
c y c l e  c o s t  of t h e  e l e c t r i c  r e s i s t a n c e  h e a t i n g  system i s  lower  than  
c o s t  of t h e  a l t e r n a t i v e s  considered.  I f  t h e  b u i l d ~ n g  i s  mechan lca l ly  
coo led,  t h e  c o s t s  assoc ia ted  w- i th c o o l i n g  s h a l l  be i n c l u d e d  I n  t h e  
c o s t  comparison. 

The f o u r  a1 t e r n a t i v e s  cons idered s h a l l  be 

A. A s y s t e m  i n  w h i c h  I 0 0  p e r c e n t  o f  t h e  a n n u a l  h e a t i n g  e n e r g y  
r e q u i r e m e n t  i s  met  b y  b u r n i n g  o f  n a t u r a l  gas i n  a  c e n t r a l  
furnace. 

B. A s y s t e m  i n  w h i c h  a t  l e a s t  90 p e r c e n t  o f  t h e  a n n u a l  h e a t i n g  
energy requ i rement  i s  met by a  hea t  pump. 

C. A s y s t e m  j n  w h i c h  a t  l e a s t  60  p e r c e n t  o f  t h e  annua l  h e a t i n g  
energy requ i rement  i s  met by a  s o l a r  c o l  ' l e c l i n g  dev i ce  o r  o t h e r  
d e v i c e  u s i n g  a  nondep le tab le  source o f  energy. 

D .  The s y s t e m  p r o p o s e d  f o r  i n s t a l l a t i o n  by  w h i c h  more t h a n  10 
p e r c e n t  o f  t h e  a n n u a l  h e a t i n g  e n e r g y  r e q u i r e m e n t  ds met by  
e l e c t r i c  r e s i s t a n c e  hea t ing .  

( b )  L i f e  C y c l e  Cost  Ca lcu la t - ian .  The procedure  f o r  d e t e r m i n i n g  l P f e  c y c l e  
c o s t s  s h a l l  t a k e  i n t o  account  t h e  i n i t i a l  c o s t  o f  purchase and i n s t a l  l a t i o n  
of t h e  system, t h e  expected l i f e  o f  t h e  b u i l d i n g ,  t h e  expected l i f e  of t h e  
h e a t i n g  equipment. t h e  replacement c o s t  o f  t h e  h e a t i n g  equipment and t h e  
o p e r a t i n g  and maintenance c o s t s ,  y e a r  by y e a r ,  f o r  t h e  expected l i f e  of t h e  
b u i l d i n g .  The procedure  f o r  d e t e r m i n i n g  l i f e  c y c l e  c o s t s  s h a l l  be shown i n  
t h e  Energy Conserva t i on  Manual. 

( c )  H e a t i n g  - Equi,pment -. - . . - - . S i z i n g .  N a t u r a l  gas and l i q u i f i e d  pe t ro leum gas c e n t r a l  
f u rnaces  s h a l l  be s i z e d  t o  meet t h e  requ i rements  o f  Subsect ion  2 -5352( f ) .  

Sec. 2-5364. Water H e a t i  nq. - -- 

S e r v i c e  Water Heat ing .  E l e c t r i c  r e s i s t a n c e  wa te r  h e a t i n g  systems s h a l l  n o t  ( a )  
be used u n l e s s  t h e  l i f e  c y c l e  c o s t  o r  e q u i v a l e n t  n a t u r a l  gas and s o l a r  
systems exceeds t h e  l i f e  c y c l e  c o s t  o f  t h e  e l e c t r i c  r e s i s t a n c e  system. 
The procedure  f o r  d e t e r m i n i n g  l i f e  c y c l e  c o s t s  i s  shown i n  t h e  Energy 
Conserva t i on  Manual. 
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CHAPTER 4-10 

DUCTS 

Sec. 4-1800. Bas ic  P r o v ~ s i o n s .  -- 

( a )  Except as p rov ided  h e r e i n ,  Chapter 10 o f  t h e  UMC, as s e t  f o r t h  i n  t h e  t a b l e  
below. i s  hereby adopted by re fe rence  f o r  t h e  purpose o f  p r o v i d i n g  t h e  
b a s i c  mechanical requ l  a t i o n s  r e 1  a t i n g  t o  ducts .  

( b )  The f o l l o w i n g  Tab le  i d e n t i e s  t h e  s e c t i o n s  o f  t h e  UMC and t h i s  p a r t  which 
have been adopted by t h e  1 i s t e d  agencies. See Sec t ion  4-104 f o r  explana- 
t i o n s  o f  t h e  a b b r e v i a t i o n s  u s e d  i n  t h e  t a b l e ,  t h e  a p p l i c a t i o n  o f  t h e  
regu l  a t i o n s  , and t h e i  r ~ n t e n d e d  use. 

TABLE - -. . .. - - NO. - - 4-10A - - 

Code 
S e c t i  on CEC 

E n t i  r e  Chapter 

E n t i  r e  Chapter,  except as 
noted i n  t h i s  t a b l e  

Adopted by r e f e r e n c e  f o r  Occupancies A ,  B ,  E ,  H, and R ;  see S e c t i o n  2-5316(a). 



APPENDIX 2-53A 

STANDARDS REFERENCED - I N  ENERGY CONSERVATION REGULATIONS - 

STATE OF CALIFORNIA 

Appl i ance E f f i c i e n c y  Regul a t i o n s  
Standards f o r  I n s u l a t i n g  M a t e r i a l  
Nonresi  d e n t i  a1 Energy Conserva t i on  Manual 
R e s i d e n t i a l  Energy Conserva t i on  Manual 
Var ious  D i  r e c t o r i e s  f o r  C e r t i f i e d  App l iances 
B i  r e c t o r y  o f  C e r t i f i e d  I n s u l a t i n g  M a t e r i a l s  
A v a i l a b l e  from: C a l i f o r n i a  Energy Commi s s i o n  

P u b l i c a t i o n s  O f f i c e  
1516 N i n t h  S t r e e t ,  MS 13 
Sacramento, CA 95814 
(916) 324-3014 

INTERNATIONAL CONFERENCE ON BUILDING OFFICIALS 

Un i fo rm B u i l d i n g  Code, 1982 E d i t i o n  
Un i fo rm Mechanical  Code, 1979 E d i  t i o n  
A v a i l a b l e  from: I n t e r n a t i o n a l  Conference o f  B u i l d i n g  O f f i c i a l s  

5360 South Workman M i l l  Road 
W h i t t i e r ,  C A  90601 
(213) 699-0549 

A I R  CONDITIONING AND REFRIGERATION INSTITUTE 

A R I  210-81 
AWI 240-81 
ARE 320-81 
A R I  340-82 

A R I  360-81 

A R I  520-78 

A R I  560-82 
ANSI / A R I  596-1 981 

Standard f o r  U n i t a r y  A i  r-Condi t i  on i  ng Equipment 
Standard f o r  A i r -Source  U n i t a r y  Heat Pump Equipment 
Standard f o r  Water-Source Heat Pumps 
Standard f o r  Commercial and I n d u s t r i a l  U n i t a r y  Heat 
Pump E q u l  pment 
Standard f o r  Commercial and I n d u s t r i a l  U n i t a r y  A i  r- 
C o n d i t i  o n i  ng Equipment 
Standard f o r  P o s i t i v e  D i  sp1 acement R e f r i g e r a n t  Compressors, 
Compressor Uni t s ,  and Condensl ng U n i t s  
Standard f o r  Cener i  fasgal and Ro ta ry  Water-Chi 11 I ng 
Packages 
Standard f o r  Absorp t i on  W a t e r - C h i l l i n g  Packages 
Standard  f o r  Reci  p r o c a t i  ng Water-Chi 11 i ng Packages 

A v a i l a b l e  f rom: A i r - C o n d i t i o n i n g  and R e f r i g e r a t i o n  I n s t i t u t e  
1815 N o r t h  Fort  Myer D r i v e  
A r l i n g t o n ,  V A  22209 
(703)  524-8808 



AMERICAN SOCIETY OF HEATING,  _ _ _ _ _ _ _ - _ _ _ - _ . ~  REFRIGERATING, AND AIR-CONDITIONING ENGINEERS 
T~A-BL . ICATTOWS-) 

Handbook . and --  PgOhj~ct  

Equipment Volume, 1979 E d i t i o n ,  
Systems Volume, 1980 E d i t i o n .  
Fundamentals Volume, 1981 E d i t i o n ,  

Standards - .- 

ASHRAE 22-78 Methods o f  T e s t i n g  f o r  R a t i n g  Water Cooled R e f r i g e r a n t  
Condensers 

ASHRAE 24-78 Methods o f  T e s t i n g  f o r  R a t i n g  L i q u i d  Coo le rs  
ANSIIASHRAE 55-1981 Thermal Env i  ronment C o n d i t i o n s  f o c  Human Occupancy 
ASHRAE 62-73 Standards f o r  N a t u r a l  and Mechanical  V e n t i l a t i o n  
ASHRAE 62-1 981 Ven t i  l a t i  on f o r  Acceptab le  I n d o o r  A i  r Qua1 i t y  

Avai 1 a b l e  from: American S o c i e t y  o f  Heat ing ,  R e f r i g e r a t i n g ,  and 
A i  r-Csndi t i  oni  ng Eng ineers  
1791 T o u l l i e  C i r c l e  M.E. 
A t l a n t a ,  GA 30329 
(404) 636-8400 

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-CONDITIONING ENGINEERS - - 
(REGIONAL - PUBLICATIONS) 

Recommended Outdoor Design Temperatures f o r  Nor the rn  C a l i f o r n i a ,  1977 

Avai 1 a b l e  from: ASHRAE 
Golden Gate Chapter  
370 Brannan S t r e e t  
San F r a n c i s c o ,  C A  94107 
(415)  495-4552 

C l i m a t i c  Data f o r  Region X ,  Ar izona,  C a l i f o r n i a ,  Hawai i ,  and Nevada, P u b l i c a t i o n  
SPCDX, 1982 

A v a i l a b l e  from: ASHRAE - C l i m a t i c  Data 
Southern C a l i f o r n i a  Chapter  
P.0. Box 6306 
A1 hambra, C A  91802 

AMERICAN NATIONAL STANDARDS--Z21 SERIES- 

ANSI 221.10.3-1981 Standard f o r  Gas Water Heaters ,  Volume I 1 1  C i r c u l a t i n g  
Tank, Ins tantaneous and Large Automat ic Storage Type Water 
Heaters - 

ANSI 221 .11.1-1981 Standard f o r  Gas-Fi r e d  Room Heaters ,  Volume I, Vented Room 
Heaters  

ANSI 221.40.1-1981 Standard f o r  Gas-Fi red  Absorp t i on  Summer A i  r Conds' t ioning 
Appl i ances 

A N S I  221.44-1981 Standard  f o r  Gas-Fired G r a v i t y  and Fan Type D i r e c t  Vent 
Wal l  Furnaces 

ANSI 221.47-1978 Standard f o r  Gas-Fi red  G r a v i t y  and Fan Type C e n t r a l  Furnaces 
ANSI 221.48-1979 Standard f o r  Gas-Fired G r a v i t y  and Fan Type F l o o r  Furnaces 



AMERICAN NATIONAL STANDARDS--221 SERIES (Cont inued)  - -. . 

ANSI 221.49-1982 Standard f o r  Gas-Fired G r a v i t y  and  an' Type Vented Wal l  
Furnaces 

ANSI 221.56-1979 Standard  f o r  Gas-Fi r e d  Swimmi ng Pool ~ i a t e r s  

Avai 1 a b l e  from: American Gas A s s o c i a t i o n  L a b o r a t o r i e s  
8501 Eas t  P leasan t  Val l e y  Road - 
C leve land,  OH 44131 
(216) 524-4990 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 

ASTM E283-73 Standard Method o f  Tes t  f o r  A i r  Leakage Through E x t e r i o r  
W i  ndows , C u r t a i n  Wal l  s , and Doors 

Avai  1 a b l e  from: American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  
1916 Race S t r e e t  
Phi 1 adel  p h i  a, PA 19103 
(215)  299-5400 
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