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---------------- ---------------- 
IMPORTANT NOTICE ---------------- 
--------me------ 

These s t a n d a r d s  a p p l y  t o  a l l  new c o n s t r u c t i o n  f o r  o c c u p a n c i e s  A ,  
B, E ,  HI and R. They become e f f e c t i v e  s i x  months  a f t e r  
c e r t i f i c a t i o n  of  t h e  1985  Energy Compliance Manual o r  uqon 
t h e i r  p u b l i c a t i o n  i n  t h e  S t a t e  B u i l d i n g  Code by tine S t a t e  B u i l a n g  
S t a n d a r d s  Commission, whichever  i s  1 a t e r  . S e c t i o n s  a p p l y i n g  t o  
new o f f  ice c o n s t r u c t i o n ,  2-5341 t o  2 - 5 3 4 3 ,  a r e  a l t e r n a t e  
s t a n d a r d s  u n t i l  J a n u a r y  1, 1987 ,  a t  which t i m e  t h e y  become 
mandatory .  



C A L I F O R N I A  ADMINISTRATIVE CODE 
TITLE 20 

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

1401. Scope. 

( a )  This a r t i c l e  contains admini s t r a t i ve  regul at ions re1 at ing t o  the energy 
building regulations in Chapter 2-53. This a r t i c l e  applies t o  a1 1 res i -  
dential and nonresi denti a1 buil di ngs. 

( b )  Nothing i n  t h i s  Article lessens any necessary qual i f ica t ions  or responsi- 
bil i  t i e s  of 1 icensed or registered buil ding professionals or other designers 
or  builders, o r  the duties of enforcement agencies, t h a t  ex i s t  under s t a t e  
or local law. 

NOTE: Authority c i ted:  Pub1 i c  Resources Code, Sections 25402 and 25402,l 
Reference: Public Resources Code, Sections 25402 and 25402.1 

1402. Definitions. 

In t h i s  a r t i c l e  the following defini t ions apply: 

"Approved calculation method" means a Public Domain Computer Program approved 
under Section 1409(a),  o r  an Alternative Calculation Method approved under 
Section 1409( b )  . 
"Building Permit" means an el ec t r ica?  , plumbing, mechanical , building, or  other 
permit or approval , t h a t  i s  issued by an enforcement agency, and t ha t  authorizes 
any construction tha t  i s  subject to Chapter 2-53. 

"Chapter 2-53" means Cal i fornia A d m i n i  s t r a t i ve  Code, T i t l e  24, Part  2 ,  
Chapter 2-53. 

"Commi ssi  on" means the Sta te  Energy Resources Conservation and Development 
Commission. 

"Compliance approach" means any one of the allowable methods by which the design 
and construction of a building may be demonstrated to be in compliance with 
Chapter 2-53. The compliance approaches are the performance compliance approach 
and the prescript ive compliance approach. The requirements for  each compliance 
approach are s e t  forth in Section 2-5304 of Chapter 2-53. 

"Conditioned f loor  area" means "conditioned f loor  area" as defined in Section 
2-5302 of Chapter 2-53. 

"Energy Budget" means "energy budget" as defined in Section 2-5302 of Chapter 
2-53. 

"Enforcing agency" means the c i t y ,  county, o r  s t a t e  agency responsible fo r  
issuing a building permit. 



" E x e c u t i v e  D i r e c t o r "  means 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  Commi ss ion .  

"Fan per fo rmance i n d e x "  means " f a n  per fo rmance i n d e x "  as c a l c u l a t e d  unde r  
S e c t i o n  2-5332 o f  Chapter  2-53. 

"Fan w a t t  i n d e x "  means '"an w a t t  i n d e x "  as  c a l c u l a t e d  unde r  S e c t i o n  2-5342(e)2.1 
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. 

"Manu fac tu red  d e v i c e "  means "manu fac tu red  d e v i c e "  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 Value"  means t h e  measure o f  t h e  r 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  componen 
t o  t h e  passage o f  h e a t  i n  [ h r  x f t2 x OF] a Btu. 

"Source  c o o l i n g  per fo rmance i n d e x "  means " s o u r c e  c o o l i n g  pe r fo rmance  i n d e x ' h a o  
c a l c u l a t e d  unde r  S e c t i o n  2-5342(e)Z.B. o f  Chapter  2-53. 

"Source  h e a t i n g  per fo rmance i n d e x "  means " s o u r c e  h e a t i n g  per fo rmance i n d e x ' b s  
c a l c u l a t e d  unde r  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  : Publ i c  Resources Code, S e c t i o n  25402 
Re fe rence :  Publ i c  Resources Code, S e c t i o n  25402 

1403. P e r m 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  Requirements f o r  
N o n r e s i d e n t i a l  Des igne rs ,  I n s t a l l e r s ,  B u i l d e r s ,  M a n u f a c t u r e r s  and S u p p l i e r s .  

( a )  Documentat ion.  

1. Responsi  b i l  i t y  f o r  s i g n i n g .  

Each document d e s c r i b e d  i n  S e c t i o n s  1403 (a )  ( 2 )  and 1403 (a )  ( 3 )  s h a l l  be 
s i g n e d  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 l  e n g i n e e r ,  mechan ica l  eng inee r ,  e l e c t r i c a l  eng inee r ,  
a r c h i t e c t ,  b u i l d i n g  d e s i g n e r ,  g e n e r a l  b u i l d i n g  c o n t r a c t o r ,  o r  s p e c i a l  t" 
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  s h a l l  be t h e  b u i l d i n g  owner i f  he o r  she i s  a l l o w e d  by 
l a w  t o  p r e p a r e  t h e  document. I f  more t h a n  one pe rson  has r a s p o n s i -  
b i l i t y  f o r  b u i l d i n g  d e s i g n  o r  c o n s t r u c t i o n ,  each pe rson  may p r e p a r e  
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 i ch  t h e  person  was r e s p o n s i b l e ;  o r  
t h e  pe rson  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  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  d e s i g n  o r  c o n s t r u c t i o n .  

2. Des ign ;  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 .  

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  Chap te r  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  S e c t i o n s  
1403 (a )  ( 2 )  ( A )  and 1403 (a )  ( 2 )  (B) ,  



A. P lans  and s p e c i f i c a t i o n s  showing 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 manu fac tu red  d e v i c e  p roposed 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  r e q u i r e m e n t s  
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  manu fac tu red  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  manu fac tu red  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 s u b m i t t e d  t o  t h e  en fo rcement  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 d e v i c e ,  and t h e  sou rce  h e a t i n g  power i n d e x ,  
sou rce  c o o l i n g  power i ndex ,  f a n  wa t tage  i n d e x ,  and f a n  per fo rmance 
i n d e x  o f  each proposed HVAC system. 

B. A d e s i g n a t i o n  o f  t h e  compl i a n c e  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  wh i ch  t h e  b u i l d i n g  i s  
i n t e n d e d  t o  comply. 

( 1 )  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 s s u e d  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  Chapter  2-53, t h e  comp l i ance  
approach i n  t h e  c u r r e n t  a p p l i c a t i o n  s h a l l  be c o n s i s t e n t  w i t h  
t h e  compl iance  approach approved 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  app l  i c a t i o n  proposes a  per fo rmance compl i a n c e  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 e  a  s ta temen t  t h a t  t h e  i n p u t  va lues  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 we re  t h e  
va lues  r e q u i r e d  b y  t h a t  s e c t i o n ;  

c. t h e  energy  budget  a l l o w e d  by Chapter  2-53, and t h e  
ene rgy  consumpt ion  o f  t h e  p roposed b u i l d i n g  m o d e l l e d  b y  
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  a r e a ;  

d. a  s ta temen t  t h a t  t h e  proposed b u i l d i n g  m o d e l l e d  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  d e s c r i b e d  
i n  S e c t i o n  1403(a)2.A.; and 

e. t h e  c a l c u l a t i o n  o u t p u t s ,  i n c l u d i n g  t h e  s t a n d a r d i z e d  
i n p u t s  and o u t p u t s  d e s c r i b e d  i n  t h e  Energy C o n s e r v a t i o n  
Manual, produced by t h e  model 1  i n g  o f  t h e  p roposed 
b u i l d i n g .  

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

B e f o r e  t h e  en fo rcement  agency de te rm ines  whether  t h e  b u i l d i n g  may 
be occup ied ,  t h e  person  w i t h  r e s p o n s i b i l i t y  f o r  t h e  c o n s t r u c t i o n  o r  
i n s t a l l a t i o n  s h a l l  subm i t  t o  t h e  en fo rcement  agency a  s t a t e m e n t  
i n c l  ud i ng : 



A. a 1 i s t  of a l l  manufactured devices ins ta l led .  The 1 i s t  shall 
indicate the manufacturer, model number, date of manufacture, 
and manufacturer's s tated efficiency ( o r  other character is t ic  
regul ated by Chapter 2-53), i ncl uding the HVAC component power 
requirements required to cal cul a te  the source cool ing power 
index, source heating power index, fan wattage index, and 
fan performance index of each H V A C  system. The l i s t  may refer  
to the location of the information on the plans and specifica- 
t ions  described in Section 1403(a) ( 2 )  ( A )  rather than 1 i s t i  n g  the 
information; 

8. the number of the building permit under which the construction or 
ins ta l  l a t ion  was performed; and 

C. any other information tha t  the enforcement agency may require t o  
determine tha t  the building as constructed i s  consistent  with 
approved plans and specif icat ions and complies with Chapter 2-53. 

If  construction o n  any portion of the building subject t o  Chapter 2-53 
will be made impossi bl e  to be inspected by subsequent construction, 
the enforcement agency may require the statement to be submitted u p o n  
completion of tha t  portion. 

EXCEPTIONS : 

I. Nonresidential buildings t ha t  have 1,000 square fee t  o r  l e s s  of 
conditioned floor area and t ha t  have an occupant load of 49  persons 
1 ess shall  be permitted wi thout complying w i t h  Section 1403(a) , 
i f  the enforcement agency so determines. 

11. Buildings of Occupancy R shall  be permitted without complying with 
Section 1403(a) ( 3 ) .  

4. Insulation Cer t i f ica te .  After ins ta l l  ing wall ,  ce i l  ing,  or  f loor 
insula t ion,  the i n s t a l l e r  shall  post in a conspicuous location i n  the 
b u i l d i n g  a  c e r t i f i c a t e  signed by the i n s t a l l e r  s ta t ing tha t  the 
ins ta l  l a t ion  conforms i s  consistent  w i t h  the plans and speci f i c a t i ~ n s  
described in Section 1403(a)2.A. and for which the building permit was 
issued, and conforms with the requirements of Chapter 2-53. The 
c e r t i f i c a t e  shall a1 so s t a t e  the manufacturer's name and material 
iden t i f i ca t ion ,  the instal  led R-val ue, and ( i n  appl ica t ions  of loose 
f i l l  insula t ion)  the minimum ins ta l led  weight per square foot con- 
s i s t en t  w i t h  the manufacturer's labeled ins ta l led  design density for  
the desired R-val ue. 

( b )  Operating and Maintenance Information t o  Be Provided by Builder. 

1, The builder shall provide the building owner, manager, and the original 
occupants a 1 i s t  of the fea tures ,  material s ,  components, and mechanical 
devices instal  led in the building, and instructions o n  how to  use them 
ef f i c ien t ly .  The instructions shall be consistent  with specif icat ions 
s e t  forth by the Executive Director, 



The builder shal l  provide maintenance information to  the building 
owner, manager, and original  occupant(s) for  a1 1  f ea tu res ,  material s ,  
components, and manufactured devices t h a t  require routi  ne maintenance 
for  e f f i c i e n t  operation. Required routine maintenance act ions shal l  
be c l e a r l y  s ta ted  and incorporated on a  readi ly  accessible label .  The 
label may be limited to identifying,  by t i t l e  and/or publication 
number, the  operation and maintenance manual for  t h a t  par t icular  model 
and type of fea ture ,  mater ia l ,  component o r  manufactured device. 

3. The builder shal l  provide the building owner, manager, and original  
occupants a  descript ion of the quant i t ies  of outdoor and recirculated 
a i r  tha t  the  vent i la t ion  systems are  designed to provide to each 
area. 

( c )  Equipment Information t o  be Provided by Manufacturer o r  Supplier.  

The manufacturer o r  supplier of any manufactured device s h a l l ,  upon request ,  
provide to building designers and i n s t a l l e r s  information about the device. 
The information shal l  include the eff iciency (and other cha rac te r i s t i c s  
regulated by Chapter 2-53), and the source heating performance index, 
source cooling performance index and fan perfomance index of each HVAC 
system. 

( d )  Enforcement Agency Requi rements. 

1. Permits. 

An enforcement agency shall not issue a  building permit for  any con- 
s t ruc t ion  unless the enforcement agency determines in wri t ing tha t  the 
construction i s  designed to comply with the requirements of Chapter 
2-53 t h a t  a r e  in e f fec t  on the date the building permit was applied 
for .  

If a  building permit has been previously issued there  has been no 
construction under the permit, and the permit has expired, the  enforce- 
ment agency shal l  not issue a  new permit unless the  enforcement agency 
determines in  writing tha t  the construction i s  designed to  comply with 
the requirements of Chapter 2-53 i n  e f fec t  on the date the new permit 
i s  applied for .  

"Determines in writing" includes b u t  i s  not limited to approval of a  
building permit with a  stamp normally used by the enforcement agency. 

2.  Inspection. 

The enforcement agency shal l  inspect new construction to  determine 
whether i t  i s  consistent  with the agency's approved plans and speci- 
f i ca t ions ,  and complies w i t h  Chapter 2-53. 



1404. Exceptional Designs. 

( a )  Requi rements. 

I f  a  building permit applicant  proposes to  use a performance compliance 
approach, and the building designs cannot be adequately modeled by an 
approved cal cul a t  ion method, an appl icant  shall  be granted a buil ding 
permit i f  the  Commi ssion f i  nds : 

1. t ha t  the  design cannot be adequately modeled with an approved calcu- 
l a t ion  method; 

2. using an a1 t e rna t ive  evaluation technique, t h a t  the design compl ies  
with Chapter 2-53; and 

3. t ha t  the enforcement agency has determined tha t  the design complies 
with a1 1 other  legal requirements. 

Appl ica t ions .  

The applicant  shal l  submit four copies of a  signed applicat ion with the 
fol lowing material s  t 3  the Executive Director: 

(1) A copy of the plans and speci f ica t ions  required by Section (a)2.A. ; 

( 2 )  A statement explaining why meeting the energy budget cannot be demon- 
s t r a t ed  using an approved calculat ion method; 

( 3 )  Documentation from the enforcement agency s t a t i n g  tha t  ( i )  meeting the 
energy budget requirements cannot be demonstrated using an approved 
calculat ion method, and ( i i )  the design complies with a l l  other legal 
requirements ; and 

( 4 )  A de ta i led  evaluation of the energy consumption of the proposed 
building and the building's  material s ,  components, and manufactured 
devices proposed to be ins ta l l ed  to  meet the requirements of Chapter 
2-53, using an a1 ternat ive  evaluation technique. The evaluation shall 
include a copy of the technique, ins t ruc t ions  fo r  i t s  use, a  1 i s t  of 
a l l  input data,  a n d  a l l  other information required t o  rep1 i c a t e  the 
resul t s .  

NOTE:  Authority c i t ed :  Public Resources Code, Sections 25402 and 25402,l.. 
Reference: Public Resources Code, Sections 25402 and 25402,l. 

1405. Enforcement b v  the Commission. 

( a )  Where There I s  No Local Enforcement Agency. Before new construct ion may 
begin in an area where there i s  no local enforcement agency, and on any 

NOTE: See Section 1409 fo r  approval of calculat ion methods and A 1  te rnat ive  
Component Packages. 



proposed governmental agency building, the Executive Director must deter- 
mine i n  writing t h a t  the building design conforms to  the requirements of 
Chapter 2-53. The person proposing to  construct  the building shal l  submit 
the information described in Section 1403(a)(2)  and 1403(a)(3)  t o  the 
Executive Director when such a determination i s  sought. 

(b) Where the Local Enforcement Agency Fails  to  Enforce. If  a  local enforce- 
ment agency f a i l s  to enforce the requirements of t h i s  a r t i c l e  o r  of 
Chapter 2-53, the Commission, a f t e r  furnishing 10 days written notice,  
may condition building permit issuance on submission of the in fomat i  on 
described in Sections 1403(a) ( 2 )  and 1403(a) (3 )  t o  the Executive Drector 
and on h is  or  her wri t ten determination t h a t  proposed construction conforms 
t o  the requirements of Chapter 2-53. 

NOTE: Authority c i t ed :  Public Resources Code, Section 25402.1. 
Reference: Public Resources Code, Section 25402.1. 

1406. Local l y  Adopted Energy Standards. 

( a )  Requirements. 

Local governmental agencies may adopt and enforce energy standards for  new 
buildings, provided the Commission finds t h a t  the standards will require 
buildings t o  be designed to consume no more energy than permitted by 
Chapter 2-53. Such local standards include b u t  a re  not limited t o  adopting 
the requirements of Chapter 2-53 before t h e i r  e f fec t ive  date,  requiring 
additional energy conservation measures, o r  se t t ing  more s t r ingent  energy 
budgets. Local adoption of the requirements of Chapter 2-53 before t h e i r  
e f fec t ive  date i s  a  su f f i c i en t  showing t h a t  the local standards meet the 
requirements of t h i s  section and Section 25402.1(f)(2) of the Public 
Resources Code; in such a case only the  documentation l i s t e d  in Section 
1406(b), and a statement tha t  the standards are  those in Chapter 2-53, need 
be submitted. 

( b )  A p p l  icat ion.  

Local governmental agencies wishing t o  enforce local ly  adopted energy 
conservation standards shall submit four copies of an applicat ion with the 
fol lowing materials to the Executive Director: 

(1) The proposed local energy standards. 

( 2 )  A study w i t h  supporting analysis showing how the local agency deter-  
mined energy savings. 

( 3 )  A statement tha t  the local standards will require buildings t o  be 
designed to consume no more energy than permitted by Chapter 2-53. 

( 4 )  The basis of the agency's determination t h a t  the standards are  cost  
effect ive.  

NOTE: Authority c i t ed :  Publ ic  Resources Code, Section 25402.1. 
Reference: Publ i c  Resources Code, Section 25402.1. 



1407. In terpre ta t ions .  

( a )  The Commission may make a wri t ten determination as to  the app l i cab i l i ty  o r  
in terpre ta t ion  of any provision of t h i s  a r t i c l e  o r  of Chapter 2-53, deter-  
mination upon wri t ten appl ica t ion ,  i f  a  dispute concerning a provision 
a r i s e s  between an appl icant  fo r  a  building permit and the enforcement 
agency, and the dispute has been heard by the local board of perinit appeals 
or  other highest local review body. Notice of any such appeal,  including a 
summary of the  dispute and the sect ion of the  regulat ions involved, shal l  
i f  possible be sent  to  the Commission 15 days before the appeal i s  heard, 
and  the r e s u l t  of the  appeal shal l  be sent  to the Commission within 15 days 
a f t e r  the  decision i s  made. Either party t o  the dispute may apply f o r  a  
determination b u t  shal l  concurrently de l ive r  a  copy of the  t o  the other  
party. The determinations a r e  binding on the  par t ies .  

(b )  The Executive Director may, upon request ,  give wri t ten advice concerning 
the meaning of any provision of t h i s  a r t i c l e  or  of Chapter 2-53. Such 
advice i s  not binding on any person. 

NOTE: Authority c i t e d :  Publ i c  Resources Code, Section 25402.1. 
Reference: Publ i s  Resources Code, Section 25402.1. 

( a )  Requirements. 

The Commission may exempt any building from any provision of Chapter 2-53 
i f  i t  f inds t h a t :  

(1)  Substantial funds had been expended in good f a i t h  on planning, de- 
signing, a rch i t ec tu re ,  o r  engineering of the  buil ding before the 
adoption date of the provision. 

( 2 )  Compliance with the  requirements of the  provision would be impossible 
without both substantial  delays and substantial  increases in cos ts  o f  
construction above the reasonable cos ts  of the  measures required t o  
comply with the provision. 

Appl icat ion.  

The applicant  shal l  submit four copies of a  signed applicat ion with the 
fo l l  owing materials  t o  the Executive Director: 

(1) A summary of the claimant 's  cont rac ts  f o r  the projec t ;  

( 2 )  A summary of  internal f inancial  reports  on the projec t ;  

( 3 )  Dated schedules of design a c t i v i t i e s ;  and 

( 4 )  A progress report on project  completion. 

NOTE: Authority c i t e d :  Publ i c  Resources Code, Section 25402.1. 
Reference: Publ i c  Resources Code, Section 25402.1. 



1409. Cal cul at ion Methods. 

N O T E :  See Section 1404 fo r  approval of exceptional designs. 

( a )  Public Domain Computer Programs. 

In addition to  the present approved public domain computer programs, the 
Commission may, upon wri t ten applicat ion o r  i t s  own motion, approve addi- 
tional public domain computer programs t h a t  may be used t o  demonstrate tha t  
proposed building designs meet energy budgets. 

(1) The Commission shall ensure t h a t  users '  manuals or guides for  each 
approved program are  avail abl e. 

( 2 )  The Commission shall approve a program only i f  when i t  models building 
designs or  fea tures ,  i t  predicts  energy consumption subs tant ia l ly  
equiyal ent to  tha t  predicted by the computer program used by the 
Commission t o  s e t  energy budgets. 

( b )  A1 ternat ive  Calculation Methods (A1 1 Occupancies), 

(1) Requirements. 

The Commission may approve a1 ternat ive  cal cul at ion methods, in  addition 
to  the present approved point system fo r  residential  occupancies, 
which may be used to demonstrate t h a t  proposed building designs meet 
the energy budgets, i f i t  finds tha t  the method: 

( A )  makes no changes in any input parameter values specif ied in the 
Energy Conservation Manual and ( f o r  other  parameters) 1 i s t s  any 
defaul t values used; 

(B) Provides input and output documentation tha t  f a c i l i t a t e s  the 
enforcement agency's review ; 

( C )  I s  supported by c l e a r  and concise ins t ruc t ions  fo r  using the 
method to demonstrate tha t  the energy budget requirements of 
Chapter 2-53, a re  met; 

( D )  I s  re1 iable  and accurate; 

( E )  Establ ishes fac tors  t h a t ,  when appl ied to method's outputs ,  
resul t in energy budgets for  t h a t  a1 terna t ive  cal cul at ion method 
t h a t  a re  equivalent to those in Chapter 2-53, when the buildings 
used to  develop the energy budgets in Chapter 2-53 a r e  modeled, 

( 2 )  Application. 

The appl icant  shall submit four copies of a signed appl ica t ion  w i t h  the 
following materials  t o  the Executive Director: 



( A )  the method's analyt ical  capabil i t i e s  and 1 imitat ions with respect 
to  the occupancies, designs,  material s ,  and devices covered by 
Chapter 2-53; and 

( B )  a  demonstration t h a t  the c r i t e r i a  in Section 1409(b) (1) a r e  met. 

( 3 )  Exceptional Methods. 

The a1 t e rna t ive  cal cul at ion method analyzes designs,  material s  , o r  
devices tha t  cannot be adequately modeled using the pub1 i c  domain 
computer programs, the  method may be approved as  an exceptional 
method. Applications for  approval of exceptional methods shal l  
include theoret ical  and empirical information t h a t  veri fy the method's 
accuracy, and shal l  a1 so include the other  documentation required by 
subsection 1409(b). 

( 4 )  Approval. 

The Commission may approve a method unconditionally, may r e s t r i c t  
approval to  specif ied occupancies, designs,  ma te r i a l s ,  o r  devices, o r  
may r e j e c t  the appl ication. 

( 5 )  Resubmittal. 

An appl icant  may resubmit a  rejected method or may request modification 
of a  r e s t r i c t e d  approval. Such applicat ion shal l  include the informatir 
specif ied in Section 1409(b) ( 2 )  and shal l  indicate how the  method has b t -  
changed t o  enhance i t s  accuracy o r  capab i l i t i e s .  

( 6 )  Modification. 

Whenever an approved calculat ion method i s  changed in any way, the 
method shal l  be resubmitted under t h i s  Section for  reapproval. The 
Executive Director may waive any of the requirements of t h i s  paragraph 
f o r  nonsubstantive changes. 

( c )  The Commission may modify o r  withdraw c e r t i f i c a t i o n  of a  program or method 
under Section 1409(a) o r  1409(b) based upon approval of other  programs or 
methods t h a t  a re  more sui table .  

(d )  A1 ternat ive  Component Packages. The Commission may approve any a1 ternat ive  
component package, in  addition t o  the packages in Sections 2-5342 and 
2-5351(c) of Chapter 2-53, which i t  determines will meet energy budgets 
and i s  l i k e l y  to  apply t o  a  s ign i f i can t  percentage of new buildings o r  is a 
s ign i f i can t  segment of the building construction and design ccmmunity. 

( e )  Publication of Commission Determinations. The Executive Director shall  
periodical ly publish a manual, newslet ter ,  o r  other administrat ive guide 
containing determina.tions made by the Executive Director and Commission 
pursuant to  t h i s  sec t ion .  

NOTE: Authority c i t e d :  Publ i c  Resources Code, sect ion 25402,l. 
Reference: Publ i c  Resources Code, sect ion 25402.1. 



1410. Procedures for  Consideration of Applications Under Sections 1404, 1406, 
1407(a) ,1408, and 1409. 

( a )  Within 15 days a f t e r  the Executive Director receives the applicat ion,  
he or  she shal l  make i t  avai lable  t o  interested persons in order to  obtain 
comments on i t .  Comments shall be submitted within 45 days a f t e r  he or 
she receives the applicat ion.  

(b) Within 30 days a f t e r  the Executive Director receives the  appl i ca t ion ,  
he or  she may request any additional information needed to  evaluate i t .  

( c )  Within 60 days a f t e r  the Executive Director receives the applicat ion,  o r  
30 days a f t e r  receipt  of a1 1 additional information requested under Section 
1410(b), whichever i s  l a t e r ,  he or she shal l  submit to the Commission and 
the appl icant  a wri t ten recommendation on the appl ication. 

{d) The applicat ion and the Executive Direc tor ' s  recommendation shal l  be placed 
on the consent calendar and considered a t  the f i r s t  avai lable  business 
meeting a f t e r  preparation of the recommendation. The matter shal l  be 
removed from the  consent calendar a t  the request of any person. 

( e )  The Executive Director may charge a fee t o  recover the cos ts  of processing 
and reviewing appl ica t ions ,  

( f )  Applicants under Sections 1404, 1406, 1408, and 1409 have the burden of 
proof to  es tabl i sh  t h a t  t h e i r  appl icat ions should be granted. 

NOTE: Authority c i ted  : Pub1  i c  Resources Code, Section 25402 
Reference: Public Resources Code, Section 25402 
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ENERGY CONSERVATION STANDARDS--GENERAL PROVISIONS 

General.  ( a )  - 
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 tanda rds  f o r  b u i l d i n g s  t h a t  a r e  
heated o r  m e c h a n i c a l l y  coo led  and f o r  wh ich  an  appl  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  
da te  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  c o n s t r u c t e d  
by a  governmental agency. 

EXCEPTIONS: The f o l l o w i n g  b u i l d i n g  t y p e s  need n o t  comply w i t h  
Chapter  2-53: 

1. Qua1 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 r o v i d e d  
.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 ) .  

2. B u i l d i n g s  i n  which no energy f o r  space h e a t i n g ,  space 
c o o l i n g ,  wa te 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 
depl  e t a b l  e  sources. 

3. B u i l d i n g s  f o r  which a c t u a l  s i t e  p r e p a r a t i o n  and con- 
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  B u i l d i n g s .  Sec t i ons  2-5301, 2-5302, and 2-5311, a p p l y  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 i ons  2-5304 and 2-5312 t h r o u g h  2-5319 a p p l y  t o  new b u i l d i n g s  o f  
occupancies A, B, 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  S e c t i o n s  
2-5315, 2-5316(c) , o r  2-5319. 

2. Sec t i ons  2-5321 t h r o u g h  2-5333 a p p l y  t o  new b u i l d i n g s  o f  occupanc ies  
A, B  ( e x c e p 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 a p p l y  t o  new o f f i c e  occupanc ies .  

4. Sec t i ons  2-5351 t h r o u g h  2-5352 a p p l y  t o  a l l  new b u i l d i n g s  o f  occupancy 
group R excep t  apar tment  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: Seasona l 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 ca lenda r  yea 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. 



5. The provisions of Sections 2-5361 through 2-5365 apply t o  new a p a r t n e n ~  
houses with four o r  more habitable s t o r i e s ,  and to  new hote ls .  

(d)  New Construction in Existing Buildings. 

1. Instal  1 at ion of additional insul at ion.  Sections 2-5313(b) and ( c )  
apply t o  exis t ing  buildings of a l l  occupancies. Section 2-5313(a) 
applies  only t o  exist ing .buildings of occupancy group R. 

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

A. Additions and a l t e r a t i o n s  which increase o r  c rea te  conditioned 
space shal l  comply with ( 1 )  o r  ( 2 ) :  

(1) The l ight ing  system and the building envelope of  such 
addit ions o r  a l t e r a t i o n s  shal l  comply with the provisions of 
Sections 2-5321 through 2-5333 ( f o r  buildings of occupancy 
A,  B ,  E ,  and H ) ,  2-5342 ( f o r  o f f i c e s ) ,  2-5351(c) ( f o r  
buildings of occupancy R o ther  than apartment houses of four 
o r  more s t o r i e s  and h o t e l s ) ,  o r  2-5362 through 2-5364 ( f o r  
apartment houses of four o r  more s t o r i e s  and ho te l s ) .  

( 2 )  I f  the addition o r  a l t e r a t i o n  uses a performance compliance 
approach, the  energy ef f ic iency of the exis t ing  b u i l d i n g  may 
be improved and used to  o f f s e t  the energy consumption of the- 
addi t ion;  the  energy consumption of the  improved exis t ing  
building and the addit ion shal l  be equal to  o r  l e s s  than 
t h a t  of the unimproved exis t ing  building plus an addition 
t h a t  compl ies  w i t h  the appl icable energy budget, a s  shown by 
an approved calcul a t ion  method. 

EXCEPTION: Hotel a l t e r a t i o n s  t h a t  a r e  not addit ions need not comply 
with sect ion 2-5301(d)2.A. 

B. Manufactured devices located within addit ions o r  newly conditioned 
space shall comply with Sections 2-5311 through 2-5319. 

EXCEPTION: Expanding an exist ing space conditioning system to heat o r  cool 
an addition shall be permitted provided t h a t  new ductwork and 
piping, and those portions of exis t ing  ducts and pipes t h a t  a re  
a1 t e red ,  shal l  comply with Sections 2-5312, 2-5313, and 2-5316. 

C. A1 t e ra t ions  tha t  do not increase conditioned space shal l  : 

(1) comply with those portions of Sections 2-5311 through 2-5319 
t h a t  apply t o  the building component, system, o r  equipnent bei 
a1 tered;  and 

( 2 )  not increase the energy consumption of the  a l t e red  component, 
sys.tem, o r  equipment. If  the occupancy type of a building, 



or  a portion of a building; changes, and increases the  
energy consumption of a1 tered components, systems, o r  
equi p e n t ,  the a1 tered component, system, o r  equi w e n t  shall  
meet the  applicable requirements of Chapter 2-53. 

3. Repairs. 

Repairs shal l  not increase the pre-exi s t ing energy consumption of the  
repaired component, system, o r  equi pnent. 

4. Any'addition, a l t e r a t i o n ,  o r  repai r  may comply w i t h  the requirements 
of Chapter 2-53 by meeting the requirements for  new buildings fo r  
the building as a whole. 

EXCEPTIONS : 

I. Hotels and buildings of occupancy R need not comply with Section 
2-5301(d)2. C.or 2-5301(d)3. 

11. Any building constructed before ~ a n u a r ~  1, 1978 need not comply 
w i t h  Section 2-5301(d)2.C. o r  2-5301(d)3. i f  the  building permit 
appl icant  demonstrates t o  the sa t i s fac t ion  of the enforcement 
agency t h a t  the cost  of compl iance woul d exceed the val ue of  the 
resul t ing  energy savings, amortized over the economic l i f e  .of the 
a l t e r a t i o n  o r  repair .  

( e )  Mixed Occupancy. 

This subsection appl i e s  t o  new buildings and t o  new construction in exist ing 
buildings of occupancy A ,  B ,  E, H ,  and R .  

When a building i s  designed and constructed fo r  more than one type of  
occupancy, the  space fo r  each occupancy shal l  meet the provisions of 
Chapter 2-53 appl icabl e to  tha t  occupancy, i f a prescr ip t ive  compl iance 
approach i s  used, and i f  a performance compl iance approach i s  used, 
Section 2-5304(d)3 shal l  be met. 

EXCEPTION: The e n t i r e  building may comply with the provisions applicable 
to one of the occupancies in the building i f  a l l  other occupancies com- 
bined to ta l  l e s s  than 1,000 square f e e t  and l e s s  than 30 percent,  of the 
conditioned f loor  area of the building, o r  i f  a l l  other occupancies con- 
s t i t u t e  l e s s  than 10 percent of the conditioned f loor  area of the building. 

( f )  Admi n i s t r a t i  ve Requirements. Administrative requi rements re1 a t ing  to 
Permit requirements, enforcement by the  Cal i fornia  Energy Commission, 
local ly adopted energy standards, in t e rp re ta t ions ,  claims of exemption, 
approved calculat ion methods, and r ights  of appeal are specif ied in 
California Administrative Code, T i t l e  20, Sections 1401-1410. 



( g )  Cer t i f i ca t ion  Requirements for  Manufactured Devices. 

Chapter 2-53 l i m i t s  the  use of manufactured devices to  only those t h a t  have 
been c e r t i f i e d  by t h e i r  manufacturer to  meet o r  exceed minimum speci f ica t ions  
o r  e f f i c i enc ies  adopted by the Commission. Cer t i f ica t ion  requirements 
apply t o  the  f o l l  owing manufactured devices: 

1. Insulat ing material s (Sect ion 2-5311). 

2. Refrigerators ,  re f r igera tor- f reezers ,  and f reezers  (Section 2-53%4(a)),  

3 .  Room a i r  conditioners (Section 2-5314(a) ). 

4. Central a i r  conditioning heat pumps and other central  a i r  conditioners 
(Section 2-5314(a) ) .  

5. Gas space heaters  (Section 2-5314(a) ). 

6. Other heating and cool ing equi w e n t  (Section 2-5314(b) ) . 
7 .  Water heaters  (Section 2-5314(a) ) . 
8. Plumbing f i t t i n g s  (Section 2-5314(a) ) . 
9. Fluorescent lamp b a l l a s t s  (Section 2-5314(a) ) .  

10. Manufactured doors, windows, and cur ta in  walls (Section 2-5317). 

11. Oil-fired storage heaters and combination service water heating/space 
heating boi lers  (Section 2-5318(a) ) . 

12. Pool heaters  (Section 2-5318(d) ) . 
13. Occupant sensing devices (Section 2-5319). 

14. Concrete-sl ab f loor  perimeter insulat ion (Section 2-5351(c) ). 

The Commission shal l  pub1  i sh ;  and keep cur ren t ,  d i r e c t o r i e s  of c e r t i f i e d  
manufactured devices. Builders, designers,  and enforcement agencies sha; 1 
consult  these d i r e c t o r i ? ~  to determine the c e r t i f i c a t i o n  s t a t u s  of any 
manufactured product of the types specif ied in t h i s  subsection. 

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

2. Chapter 2-53 does not require a bui lder ,  designer,  o r  enforce- 
ment agency t o  t e s t  any c e r t i f i e d  product t o  determine i t s  
compl iance with minimum speci f ica t ions  and/or e f f i c i enc ies  
adopted by the Commission. 

3. See Sections 2-5313 and 2-5319(e) for  c e r t i f i c a t i o n  require- 
ments t h a t  apply to  i n s t a l l e r s  e f  additional insula t ion  and 
of day1 ighti  ng or  1 umen maintenance control s .  



TABLE 2-53B - 
- -  

Chapter  2-53 Appl i c a b l  e  
S e c t i o n s  B u i l d i n g  .Type Mandatory  Per formance P r e s c r i p t i v e  

- 
2-5301-2-5319 A1 1 (however ,  2-5301-2-5319 - - - - 

R occupanc ies  
a r e  exempt f rom 

2-5315, 2 - 5 3 1 6 ( ~ )  
and 2-5319 

2-5321-2-5333 N o n r e s i d e n t i a l  2-5321 2-5322-2-5325 2-5324-2-5333 
(A, B, E, H 

e x c e p t  o f f i c e s )  

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 a l  2-5352 2-5351,(a) , ( b )  2-5351 ( e )  
( l e s s  t h a n  4 

s t o r i e s  

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

s t o r i e s  

O e f i n i  t i o n s  

Sec. 2-5302. 

ACCESSIBLE i s  h a v i n g  access t h e r e t o ,  b u t  wh i ch  f i r s t  may r e q u i r e  t h e  r e n o v a l  
o r  o p e n i n g - o f  an access pane l ,  d o o r  o r  s i m i l a r  o b s t r u c t i o n .  

A I R  CONDITIONER i s  one o r  more f a c t o r y  made a s s e m b l y ( i e s )  wh i ch  i n c l u d e  an 
evapo ra to 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  
combina t 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 .  

ANSI i s  t h e  Amer ican N a t i o n a l  S tandards  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  Cal i f o r n i a  
l n e r g y  Commission 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  app l  i a n c e s  s o l d  
in Cal i f o r n i a .  

APPROVED CALCULATION METHOD i s  t h e  Cal i f o r n i a  Energy Commiss ion 's  Pub1 i c  Domain 
L W u t e r  Program, one o f  t h e  Cal i f o r n i a  Energy  Commiss ion 's  simp1 i f i e d  Ca l cu la -  
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  Di  r e c t o r  
o f  the  C a l i f o r n i a  Energy Commission. 

HEAT CAPACITY i s  t h e  amount o f  h e a t ,  i n  B t u ,  t h a t  can  be s t o r e d  p e r  square  
'00; o f  w a l l  assembly by  r a i s i n g  t h e  average t empera tu re  o f  t h e  w a l l  assembly 
One degree Fah renhe i t .  



ASHRAE i s  the  American Society of Heating , Refrigerating and Air Conditioning 
Engineers. 

ASTM i s  the  American Society fo r  Testing and Materials.  - 
BASIC GLAZING A R E A  i s  an area of  glazing equal to  16 percent of the gross 
f loor  area fo r  res ident ia l  buildings w i t h  1  ess  than four habi tab1 e  s t o r i e s  and 
40 percent of the  ex te r io r  wall area fo r  a l l  other buildings. 

BUILDING ENVELOPE i s  the  elements of a  new building which enclose conditioned 
spaces and through which thermal energy may be t ransfer red  t o  o r  from the 
exter ior .  

CLIMATE CONTROL SYSTEM i s  a  system t h a t  provides e i t h e r  co l l ec t ive ly  o r  indi- 
vidual 1 y  the  processes of comfort heat ing,  ven t i l a t ing ,  and/or cool ing within or  
associated w i t h  a  building. 

COEFFICIENT OF PERFORMANCE ( C O P ) ,  Cooling i s  the  r a t i o  of  the  r a t e  of  net  heat 
removal to the r a t e  of to ta l  enemy input ,  expressed in cons is tent  uni ts  and . - .  - . - 

under designated operating conditions. ~ r i t i s h  thermal un i t s  shal l  be converted 
t o  kilowatt hours a t  the  r a t e  of 3413 Br i t i sh  thermal un i t s  per kilowatt-hour, 

COMFORT CONDITIONING i  s  the provision of heat ing,  cool ing , humidification, 
o r  dehumidification by transport ing a i r  through ducts o r  plenums, o r  by heated 
o r  cooled surfaces whose output i s  grea ter  than 5 B t u  per hour per square foot 
o f  f loor  area ,  

CONDITIONED CROSS-SECTIONAL A R E A  i s  the horizontal cross-sectional area of en- 
closed conditioned space a t  the level of any s ingle  f loor  upon which people can 
wal k .  

CONDITIONED FLOOR A R E A  i s  the  f loor  area of enclosed conditioned space on a l l  
31 oors a s  measured from the  i n t e r i o r  surfaces of ex te r io r  pa r t i t ions .  

EXCEPTION: For buildings of occupancy R these areas shal l  be measured from 
the ex te r io r  surfaces of ex te r io r  pa r t i t ions .  

CONDITIONED S P A C E  i s  enclosed space t h a t  ( a )  i s  provided w i t h  comfort condi- 
t ioning;  o r  ( b )  i s  ind i rec t ly  conditioned space. 

D E G R E E  D A Y ,  HEATING i s  a  u n i t ,  based upon tenperature difference and time, used 
i n  estimati nq  fuel consumption and specifying nominal annual heating load of a - - 
building.  or any one day, when the-  mean temperature i s  1  ess  than 6 5 0 ~ ,  there 
e x i s t  a s  many degree days as  there  a r e  Fahrenheit degrees d i f fs rence  in temper- 
a tu re  between the mean temperature fo r  the day and 65OF. The number of degree 
days for  speci f ic  geographical locat ions shal l  be those l i s t e d  in the Energy 
Conservation Manual, For those l o c a l i t i e s  not l i s t e d  in the applicable Energy 
Conservation Manual the number of degree days shal l  be determined by the appl i -  
cab1 e  enforcing agency. 



DESIGN HEAT LOSS i s  the to ta l  calculated heat loss  through the building envelope 
design conditions. 

EAST-FACING i s  oriented t o  within 45 degrees of t rue  eas t .  

EFFICACY i s  the r a t i o  of l i g h t  from a lamp to  the e l ec t r i ca l  power consumed, 
~ m g  ba l l a s t  los ses ,  expressed in lumens per watt. 

ENCLOSED SPACE i s  space t h a t  i s  surrounded by sol id  surfaces and/or intake 
and exhaust vents for  HVAC systems. 

E N E R G Y  B U D G E T  i s  a requirement in Chapter 2-53 t h a t  a proposed building be 
designed to consume no more than a specified number of Bri t ish thermal uni ts  
(Btu) per year per square foot of conditioned f loor  area. 

ENERGY CONSERVATION MANUAL i s the manual ( s )  devel oped by the Cal i fornia Energy 
tommission, under Section 25402.1(c) of the Public Resources Code, t o  aid 
designers, builders and contractors  in meeting energy ef f ic iency standards. 

E N E R G Y  EFFICIENCY RATIO (EER) i s  the r a t i o  of net cooling capacity in  B t u / h r  
t o  total r a t e  of e l e c t r i c  input in watts under designated operating conditions. 

E N E R G Y  O B T A I N E D  FROM D E P L E T A B L E  SOURCES i s  e l e c t r i c i t y  purchased from a public 
u t i l  i t y  or  energy obtained from burning coal , o i l  , natural gas,  o r  1 iquefied 
petrol em gases. 

E N E R G Y  OBTAINED FROM NONDEPLETABLE SOURCES i s  energy which i s  not energy 
obtained from depl etabl e sources. 

ENFORCING A G E N C Y  i s  the  c i t y ,  county, o r  s t a t e  agency responsible fo r  issuing 
the building permit. 

EXTERIOR PARTITION i s  a pa r t i t ion  or  a surface with conditioned space on one 
slde and unconditioned space, ambient condit ions,  o r  the ground on the  other  
Slde of the surface. The ground i t s e l f  i s  an exter ior  pa r t i t ion  when there i s  
enclosed conditioned space d i rec t ly  above in contact with the  ground. 

EXTERIOR ROOF/CEILING i s  a roof or  a ce i l ing  with conditioned space on one s ide  
and unconditioned space or  ambient conditions on the other s ide.  

E X T E R I O R  WALL i s  a wall t h a t  has conditioned space on one s ide  and unconditioned 
space or  ambient a i r  on the other  s ide.  

E X T E R I O R  WALL A R E A  i s  the gross area of the exter ior  surface of  ex te r io r  w a l l s ,  
l m l u d  i n g  glazing and doors. 

F L I C K E R - F R E E  OPERATION means tha t  the l i g h t  does not o s c i l l a t e  on and off  in  the 
noticeable frequency range of 0.01 t o  30 Hertz. 



GENERAL LIGHTING i s  1  ighting designed to  provide a  subs tan t i a l ly  uniform level 
of  i  I 1  umination throughout an area ,  exclusive o f  any provision for  special 
visual tasks  o r  decorative e f fec t .  

GLAZING i s  a1 1 t ransparent  o r  t ransluscent  material s  in ex te r io r  openings. 

GLAZING AREA i s  the area of glazing i n  ex te r io r  openings, including the sash 
area.  

GOVERNMENTAL AGENCY i s  any public agency o r  subdivision the reof ,  including any 
agency of the  s t a t e ,  county, c i t y ,  d i s t r i c t ,  associa t ion  of governments, and 
j o i n t  power agency. 

HABITABLE STORY i s  a  s to ry  which contains space in which humans may work o r  1 ive 
in reasonab7 e  comfort. 

HEAT PUMP i s  an a i r  conditioner which i s  capable of heating by r e f r i g e r a t i o n ,  
and which may o r  may not include a  capab i l i ty  fo r  cooling. 

HIGH-RISE OFFICE i s  an o f f i c e  building of four or  more habitable s t o r i e s .  

HVAC SYSTEM (SPACE CONDITIONING SYSTEM) i s  a  system t h a t  provides e i t h e r  col- 
l ec t ive ly  o r  individually the  processes of comfort heating, ven t i l a t ing ,  and/or 
cool ing within or  associated w i t h  a  building. 

INDIRECTLY CONDITIONED SPACE i s  space t h a t  i s  not provided w i t h  comfort condi- 
tioninq and tha t  has ( a )  a  heat t r ans fe r  to  spaces provided with comfort 
conditioning t h a t  i s  grea ter  than i t s  heat t r ans fe r  to  other  spaces o r  ambient 
conditions a t  a  temperature difference of 1' Fahrenheit,  and ( b )  an unintentiondl 
i n f i l t r a t i o n  r a t e  t h a t  i s  l e s s  than 5 a i r  changes per hour a t  a  wind speed of 1 
mile per hour. 

INFILTRATION i s  the  uncontrolled inward a i r  leakage through cracks and in ter -  
s t i c e s  in any building envelope and around windows and doors of a  building. 

INFILTRATION BARRIER i s  a  waterproof material placed on the outs ide  o r  the  
ins ide  of ex te r io r  wall framing to r e s t r i c t  inward a i r  leakage while permitting 
the outward escape of water vapor from the wall cavity.  

LOW-RISE OFFICE i s  an o f f i c e  building of three  o r  fewer habitable s t o r i e s .  

LUMINAIRE i s  a  complete l i g h t i n g  unit  consist ing of  a  lamp o r  lamps together 
w i t h  the par ts  designed to d i s t r i b u t e  the l i g h t ,  to  position and protect  the 
lamps, and to connect the lamps to  the power supply. 

MANUAL i s  capable of being operated by personal intervention,  



IUI(UFMTURED 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 ,  1  i g h t i  ng, w a t e r  mng, r e t r i g e r a t i o n ,  cook ing ,  p lumbing f i t t i n g ,  i n s u l a t i o n ,  door ,  window o r  
app l i ance ,  dev i ce ,  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. 

ENERGY i s  e l  e c t r i c a l  O r  chemical  energy conve r 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  comfor t  h e a t i n g  o r  c o o l  i ng .  

M))(REsIDENTIAL BUILDING i s  any b u i l d i n g  wh ich  i s  o f  an occupancy group A,  B, 
r, and/or  H. 

O ~ S I D E  AIR i s  a i r  t aken  from ou tdoo rs  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  the 
* 
system 

PERFORMANCE COMPLIANCE APPROACH i s  a  method o f  comply ing  w i t h  Chapter  2-53 t h a t  
1s descr 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 .  - 
PRESCRIPTIVE COMPLIANCE APPROACH i s  a  method o f  comply ing  w i t h  Chapter  2-53 
' that  i s  desc r i bed  i n  S e c t i o n  2-5304. 

R 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  h e a t  f l o w  i n c l u d i n g  t 
heat  f l ows  th rough  f raming members, mu1 t i p l e  l a y e r s ,  connec t i ons ,  and a i r  

f i lms,  and o t h e r  s e r i e s  and p a r a l l e l  hea t  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 o f  p o r t a b l e  access 
equipnent. 

RECOOL i s  t h e  removal o f  h e a t  by  s e n s i b l e  c o o l i n g  o f  t h e  s u p p l y  a i r  ( d i r e c t l y  o r  
- t l y )  t h a t  has been p r e v i o u s l y  heated above t h e  tempera tu re  t o  wh ich  t h e  
a l r  i s  t o  be s u p p l i e d  t o  t h e  c o n d i t i o n e d  space f o r  p rope r  c o n t r o l  o f  t h e  temper- 
a t u r e  o f  t h a t  space. 

RECOVERED EFlERGY i s  energy  u t i l i z e d  which would o t h e r w i s e  be wasted from an 
energy sys tem . 
REHEAT i s  t h e  a p p l i c a t i o n  o f  s e n s i b l e  h e a t  t o  supp ly  a i r  t h a t  has been pre-  
my coo led  below t h e  tempera iu re  o f  t h e  c o n d i t i o n e d  space by  e i t h e r  mechanical  
r e f r i g e r a t i o n  o r  t h e  i n t r o d u c t i o n  o f  o u t d o o r  a i r  t o  p r o v i d e  c o o l i n g .  

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

SERYICE SYSTEMS i s  t h e  HVAC, s e r v i c e  water  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 
f l l 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  heating of water for  domestic purposes o ther  than 
comfort heating . 
SHADING i s  the  protection from heat. gains due to  d i r e c t  so la r  radia t ion  by 
permanent ex te r io r  devices, glazing material s ,  adherent mater ia ls  appl ied to 
glazing,  o r  an adjacent building. 

EXCEPTION: 

In buildings of  occupancy R ,  o ther  than apartment houses with four o r  more 
s t o r i e s  and hotel s ,  shading i s  protection f r ~ m  d i r e c t  so la r  radia t ion  by 
use o f  devices aff ixed to the s t ruc ture .  

SHADING COEFFICIENT i s  the r a t i o  s f  the  so lar  heat gain through a glazing system 
corrected for  external and internal  shading to  the solar  gain through an unshaded 
s ing le  l i g h t  of double strength sheet glass under the  same s e t  of condit ions.  

SKYLIGHT i s  any opening i n  the roof surface which i s  glazed with a t ransparent  
o r  trans1 ucent material .  

SOUTH-FACING i s  oriented t o  within 45degrees of t rue  south. 

SPECIAL GLAZING i s  glazing which has a  maximum U value of 0.65 f o r  a l l  glazed 
surfaces.  

SUSPENDED EXTERIOR FLOOR i s  a  f loor  t h a t  has conditioned space on one s ide  and 
unconditioned space o r  ambient a i r  on the other  s ide.  

SYSTEM i  s  a  combination of equi w e n t  and/or control s  , accessor ies ,  interconnecting 
means, and terminal elements, by which energy i s  transformed t o  perform a 
spec i f i c  function,  such as  cl imate control , service water heating o r  i l lumination,  

TASK-ORIENTED LIGHTING i s  1 i g h t i n g  designed spec i f i ca l ly  t o  i l luminate one or 
more task locat ions ,  and generally confined t o  those locat ions .  

THERMAL RESISTANCE ( R )  i s  t h e  measure of the  r e s i s  ance of  a  material or 
building component to  the passage of heat in hr-ft50F/Btu. 

TINTED GLAZING i  s  g1 azi ng material which i s  permanently t in ted  o r  permanent1 y 
surface coated by the  manufacturer and provides a maximum shading coef f i c i en t  
a s  specif ied in Chapter 2-53. 

TOTAL R - V A L U E  i s  R t  a s  t h a t  term i s  defined. 

UNCONDITIONED SPACE i s  space within a building which i s  not conditioned space, 

U-VALUE (Overall Coefficient  of Thermal Transmittance) i s  the heat Plow r a t e  
through a given construct ion assembly, a i r - t o - a i r ,  expressed i n  

2 B t u  i [hr x f t  x OF]. 



BARRIER i s  a material with a permeance of one perm or l e s s  which provides 
l t I i s tdn~e to the transmission of water vapor. 

~ ~ ~ I L A T I O N  A I R  i s  t h a t  portion of Supply a i r  which comes from outside plus 
iny recirculated a i r  tha t  has been treated to maintain the desired qual i ty  of 
a i r  within a designated space. 

~ L S T - F A C I N G  i s  oriented to within 45 degrees of t rue  west. 

LONE I s  a space o r  g r o u p  of spaces within a building with su f f i c i en t ly  s imilar  
cZrfort conditioning requirements So tha t  comfort conditions can be mai ntai  ned 
throughout by a s ingle control l  ing device. 

Otsfgn Conditions and Calculation of Energy Consumption 

( 4 )  For the purposes of calculat ing HVAC s iz ing  and overall thermal t ransfer  
value (OTTV) , where required by Chapter 2-53, indoor design temperatures 
shall be 70°F fo r  heating and 78OF f o r  cooling. Outdoor design a i r  temper- 
atures shall be those 1 i s ted  in the 0.2 percent Winter Dry Bul b column for  
heating a n d  the 0.5 percent Summer Dry Bulb and  the 0.5 percent Wet Bulb 
columns for cooling, based on percent-of-year in ASHRAE publication SPCDX: 
Climatic Data for  Region X ,  Arizona, Cal i fo rn ia ,  Hawaii, and Nevada, 1982. 

(b) For purposes of ca lcula t ing  energy consumption of a building, where required 
by t h i s  chapter,  the  to ta l  calculated annual consumption of el e c t r i c i  t y ,  
natural gas, fuel o i l ,  and propane shal l  be converted to source B t u  a t  the ra tes  
shown in Table 2-535. 

T A B L E  2-53C. SOURCE E N E R G Y  CONVERSION RATES 

Energy Sources B t u  per unit  consumption 

Elec t r ic i ty  10,239 Btu/kil owatt-hour 

Natural Gas 100,000 Btu/therm 

Fuel Oil 138,400 Btu/gal lon 

Propane 91,080 Btu/gallon 
- 



Compliance Approaches 

Sec. 2-5304. 

( a )  General. Chapter 2-53 es tabl i shes  two compliance approaches fo r  new 
buildings. Under the performance compl iance approach, a building must 
comply with specif ied mandatory fea tu res ,  and must be designed t o  consume 
no more energy than specif ied i n  the applicable energy budget. Under the  
prescr ip t ive  compliance approach, a building must comply with the  same 
specif ied mandatory fea tu res ,  and must a1 so comply with prescr ip t ive  
requirements t h a t  the Commission has determined will r e s u l t  i n  a deslgn 
meeting the energy budget. 

(b )  Applicable Sections. Table 2-536 l i s t s  the sect ions with which new buildings 
must comply. 

( c )  Determination of Number of S to r i e s ;  Applicabil i ty of Standards. The energy 
budgets for  o f f i c e s  in Section 2-5341 d i f f e r  for  buildings of three  o r  
fewer, and four o r  more, habitable s t o r i e s .  The provisions of  Sections 
2-5351 and 2-5352 apply only t o  buildings of occupancy R t h a t  have three o r  
fewer habitable s t o r i e s ,  

Only those habitable s t o r i e s  t h a t  have more than 50 percent of t h e i r  volume 
above grade as  defined in the 1982 UBC shal l  be counted in determining how 
many habi tab1 e s t o r i e s  a building has. 

All conditioned f loor  area in a s tory  shal l  comply with Chapter 2-53, 
whether o r  not the s tory  i s  above ground and whether o r  not i t  i s  habitable,  

( d )  Requirements fo r  Performance Compliance Approach. When a building uses 
a performance compliance approach, the ru les  i n  Sections 2-5304(d)l - 
2-5304(d)4 apply. 

1. Desian consum~tion. 

The b u i l d i n g  shal l  be designed to consume no more Br i t i sh  thermal 
un i t s  (Btu) of  energy per square foot  o f  conditioned f loor  area per 
year than shown in the applicable energy budget, f o r  the applicable 
cl imate zone . 



2 .  Multi-story buildings w i t h  o f f i c e  occupancies. 

The energy budget for  the o f f i ce  occupancies of a multi-story building 
with o f f i ce  occupancies i s  

where E B  = energy budget fo r  the o f f i ce  occupancies of the  building 

C F A s l ,  S 2 , - = e 9  s n = Conditioned o f f i ce  f loor  area of s tory 1. Z , . . , ,  n. 

E B s l ,  s 2 , m  , = o f f i c e  energy budget applicable to  s tory  1, 2 , . . 0 .  n 
'"based on the conditioned cross-sectional area of each 

story.  (From Table 2-53R o r  2-53s.) 

3 .  Mixed occupancy buildings. 

A building with more than one type of occupancy complies with the 
appl icable energy budgets i f  e i t h e r  

A. Each occupancy conpl i e s  w i t h  the appl icable energy budget; 

B. (1) All o f f i ce  conditioned f loor  areas in the building meet the 
energy budget for  a mu1 t i - s to ry  building as indicated in 
section 2-5304(d)2 above; 

(2 )  The non-office occupancies in the e n t i r e  building meets a 
budget for  the e n t i r e  building E B e ,  calculated as follows 

where EBe = energy budget f o r  the building 

= Conditioned f loor  area of non-office on Z h ~ ~ n t $ ' i : * ~ , . . .  , n .  

EB ,, , . . . r  = Energy budget applicable t o  non-office 
oc?ipai?Sr 1, 2:". . n .  (From Table 2-53K.) 

Heat t r ans fe r s  between d i f fe ren t  conditioned occupancies, except 
through a heating, ven t i l a t ing ,  o r  cooling system, may be considered 
by the  building designer to  be zero. 



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 Pub l ic  Domain Computer Program 
f o r  Building Energy Cal cul a t i o n  o r  any o t h e r  cal cul a t i o n  method 
approved under Cal i f o r n i a  Admin is t ra t ive  Code, T i t l e  20, Sec t ion  
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. Bas i s  f o r  Comparison. 

(1) Design Condit ions.  The same des ign  c o n d i t i o n s  regarding 
indoor temperature  and humidity c r i  t e r i a  , occupancy 1  oads 
and schedu les ,  equipment loads  and o p e r a t i o n  schedules  
inc lud ing  1 i g h t i n g ,  HVAC, and miscel laneous  e l e c t r i c a l ,  and 
outdoor weather c o n d i t i o n s  t h a t  were used by t h e  Commission 
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 o  c a l c u l a t e  
t h e  annual energy consumption o f  t h e  bu i ld ing .  

EXCEPTION : 

For a l l  nonres iden t ia l  b u i l d i n g s ,  t h e  l i g h t i n g  load 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  load designed f o r  i n s t a l  l a t i o n  
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 ,  which g ives  t h e  f r a c t i o n  of t h e  i n s t a l l e d  l o a d  used 
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 g  
t h e  energy budget. 

( 2 )  The same physical  c h a r a c t e r i s t i c s  o f  buil  ding p r e s s u r i z a t i o n ,  
i n t e r i o r  hea t  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  shading 
c o e f f i c i e n t  and o p e r a t i o n  o f  d r a p e r i e s ,  ground tempera tu res ,  
and t h e  method of  determining s l a b  hea t  l o s s  t h a t  were used 
by t h e  Commission 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 o  c a l c u l a t e  t h e  annual energy consumption of t h e  
bu i ld ing .  

( 3 )  The a p p l i c a b l e  des ign  c o n d i t i o n s  and physical  c h a r a c t e r -  
i s t i c s  desc r ibed  i n  S e c t i o n s  2-5304(d)4.B.(1)-(2) a r e  
l i s t e d  in  t h e  1984 Energy Conservation Manual f o r  t h e  
appl icabl  e  bu i ld ing  type and c l i m a t e  zone. 

C. Energy Consumption Included i n  Ca lcu la t ion .  

(1) Energy* 

The t o t a l  cal  cul a t e d  annual energy consumption s h a l l  inc lude  
a1 1  energy used f o r  comfort h e a t i n g ,  comfort  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 comfort of occupan ts ,  s e r v i c e  
water  h e a t i n g ,  and l i g h t i n g ,  except  a s  desc r ibed  in S e c t i o n s  
2-5304(d)4.C. ( 2 ) ,  2-5304(d)4.C.(3),  and 2-5304(d)4.C. ( 4 ) .  
I t  s h a l l  a l s o  inc lude  equipment loads  r e f e r r e d  t o  in Sec t ion  
2-5304(d)4.B. ( 1 )  used according t o  t h e  assumed schedul e  f o r  
such 1  oads and the  hea t ing  and/or  cool ing  energy requi  red 
f o r  those  1 oads. 



( 2 )  Nondepletable Energy Sources. 

The to ta l  calculated annual ener,gy consumption need not 
include energy from any nondepl etabl e  source, regard1 ess 
of the purpose of the energy consumed. 

Energy fo r  Process Equipment. 

The to ta l  calculated annual consumption need not include 
any energy from process equipment in excess of the  equipnent 
loads referred to in Section 2-5304(d)4.B. (1) including 
energy recovered from process equipment. Process equi w e n t  
means equipment tha t  has a  function other than comfort 
heating, comfort cooling, vent i la t ion  fo r  the health and 
comfort of the occupants, service water heating, o r  l ight ing .  
Process equipment includes b u t  i s  not limited to  the equip- 
ment supplying make-up a i r  or water t o  process equipment. 
I f  the building permit appl icant  wishes to exclude such 
energy, he or she shall demonstrate to the sa t i s fac t ion  of 
the enforcement agency t h a t  the proposed building will  
contain such equipment, including b u t  not 1 imi ted t o  indi- 
cat ing the equipment on the plans o r  speci f ica t ions  or  both 
plans and speci f ica t ions  submitted with the building permit 
appl icat ion.  

Energy f o r  Heating, Cooling, and Ventilation of Process 
Equipment. 

The to ta l  calculated annual energy consumption need not 
include energy consumed for  heating, cool ing , o r  vent i la t ion  
fo r  the health and comfort of occupants t h a t  i s  caused by 
process equi pment speci f ied in Section 2-5304(d)4. C. ( 3 ) -  

I f  the-  building permit appl icant  wishes to exclude such 
energy, he or she shal l  model the proposed building using 
an adjusted fan s ize  ( i n  cubic f e e t  per minute, CFM ) 
and an adjusted coil s i ze  ( i n  tons of cooling capac?ty, 
T ) rather  than the actual fan and cooling equipment 
sqzes of the HVAC equipment proposed to be ins ta l l ed  and 
shal l  ca lcula te  the HVAC power and performances indices 
based on such adjusted s i z e s ,  as  determined by Equations 
2-53A through 2-53D. 

a. Fan Size 

Equation 2-53A 

CFMa = CFM - CFMpe 
P 

Where CFM = fan s i ze  of H V A C  equipment proposed fo r  
ins ta l  l a t ion  

CMa = adjusted fan s i ze  



Equation 2-53B 

Qs B t u  1  hour 
- CFMpe - 08 B t u  

) (AT) 
3413 kWh x 60 m i n .  

m 

Where Q = sensible cooling load, in watts ,  result ing 
from t h 8  peak load of a l l  process equipnent during 
normal operation. 

T = absolute value of difference between supply a i r  
temperature and thermostat se t t ing in the zone. 

CFM = incremental fan s ize ,  in cubic fee t  per minute, 
res8?ting from process equi pment. 

b. Cooling Equipment 

Eauation 2-53C 

B t u  1 t o n  
Tpe  = Qsl X 3413 B t u  

12,000 h o u r  

Where Qs = the sensible and l a t e n t  cooling load, i n  
watts, rhsul t i n g  from the peak load of a l l  process 
equipment during normal operation. 

P = incremental cooling equi pment, in tons,  resul t lng 
f?%m process equi pment. 

Equation 2-53D 

Where T = cooling equ ipen t  of HVAC equipment proposed 
P for  ins ta l l a t ion  

Ta = adjusted cool ing equipnent 

( 5 )  Redundant Equipment 

The building's to ta l  annual energy consumption may be cal- 
cul ated assuming that  redundant equi went  does n o t  e x i s t ,  
provided that  the plans a n d  specifications submitted with 
the building permit appl ication show t h a t  the redundant 
equipment i s  designed w i t h  controls so t h a t  i t  will operate 
only when the i n i t i a l  equipment i s  n o t  operating. 



Energy consumed by equipment t h a t  i s  designed to operate 
in termi t tent ly  in conjunction with other equipment shall be 
included in the  to ta l  annual calculated energy consumption, 
by model l ing  i t s  operation as designed, with a1 1  controls  
designated on the p1 ans and specif icat ions submitted with 
the building permit appl ication. 

(6) Mixed Conditioned and Unconditioned Spaces 

When part  of a  building i s  conditioned, the  to ta l  calculated 
energy consumption shal l  be determined f o r  the conditioned 
area only. The energy used in the unconditioned part  of the  
building shall not be included in the ca lcula t ion ,  b u t  any 
heating, cool i n g ,  vent i l  a t i  n g  , 1 ighti  n g ,  and water heating 
systems located in the unconditioned part  of the  building 
shal l  be designed to comply with Sections 2-5311 through 
2-5319. 

Future Expansion of the Building 

For a1 1  nonresidential buildings and hotels ,  HVAC systems may 
be sized t o  account for  planned addit ions,  a l t e r a t i o n s ,  o r  
changes of occupancy, provided t h a t  addit ions,  a1 t e r a t i o n s ,  o r  
changes appear on the plans and specif icat ions required by 
Section 1403(a)2.A of T i t l e  20, California Administrative Code. 

( 8 )  Recovered Energy 

The to ta1 cal cul ated annual energy consumption need not 
include any energy ( a )  t h a t  otherwise would be wasted, ( b )  
t h a t  i s  mechanically recovered from H V A C ,  service water 
heati ng , 1 ighti  ng , o r  process equi wen t  a f t e r  the energy has 
performed i t s  original  function, and ( c )  t h a t  i s  used to  
provide comfort heating , comfort cool ing , venti 1  a t i  on, 
o r  service water heating. If  the approved calculat ion 
method does not model such recovery and the applicant  wishes 
to  exclude such energy, he or she shall determine the net 
amount of energy used to recover the energy by another 
approved calculat ion method, and shall show the means by 
which the energy will be recovered and subsequently used on 
the plans and speci f ica t ions  submitted with the building 
permit appl icat ion.  

( 9 )  Air Treatment 

Where a i r  must be treated in order to meet the requirements 
of Section 2-5343, the additional energy consumption resul ting 
from the pur i f ica t ion  of outdoor or recircul ated a i r  o r  from 
the pressure drop from the f i l t e r  or other treatment in 
excess of 0.50 inches of water need not be included in the 
to ta l  cal cu1 ated annual energy consumption. 



ENERGY CONSERVATION STANDARDS--PROVISIONS 
APPLICABLE TO A L L  OCCUPANCIES 

I n s t a l 7 a t i o n  o f  C e r t i f i e d  I n s u l a t i n g  Mater ia l  

Sec. 2-5311. 

( a )  I n s u l a t i n g  m a t e r i a l  o f  t h e  types  1 i s t e d  in Table 2-530 s h a l l  be i n s t a l  l e d  
i n  any bu i ld ing  on ly  i f  t h e  i n s u l a t i n g  m a t e r i a l  has been c e r t i f i e d  by t h e  
manufacturer  t o  comply with t h e  Ca I i f o r n i a  Qua1 i t y  Standards  f o r  Insul a t i  n g  
Mate r ia l .  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  
i n s u l a t i n g  m a t e r i a l .  

Table  2-53D. 
INSULATING MATERIALS SUBJECT TO REGULATION 

-- -- - -- -- - 

TY Pe Fo rm 

Aluminum f o i l  ref1  e c t i v e  f o i l  
Cell ul a r  gl a s s  board form 
Cell  ul ose  f i b e r  loose  f i l l  and spray  a p p l i e d  
Mineral aggregate  board form 
Mi neral  f i  ber b l a n k e t s ,  board form, 1 oose f i l l  
Per1 i t e  loose  f i l l  
Polys tyrene board form, mol ded , extruded 
Polyurethane board form and f i e l d  app l ied  
Polyisocyanurate  board form and f i e l d  app7 ied 
Urea formaldehyde foam f i e l d  app l ied  
Vermicul i t e  l o o s e  f i l l  

( b )  All 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 wi th  t h e  flame- 
spread r a t i n g  and smoke d e n s i t y  requirements  of Sec t ions  1712 and 1713 o f  
t h e  1982 Uniform Building Code. 

( c )  Appl i c a t i o n  of urea formaldehyde foam insul  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 d e w a l l s  in a1 1 bui ld ings .  A f o u r  mil t h i c k n e s s  pl a s t i c  polyethyl ene 
vapor b a r r i e r ,  O F  e q u i v a l e n t  p l a s t i c  shee t ing  vapor b a r r i e r ,  s h a l l  be 
i n s t a l  l ed  between t h e  urea formaldehyde foam insul  a t i o n  and t h e  i n t e r i o r  
space in a l l  a p p l i c a t i o n s ,  



piping Insulation 

Set. 2-5312. [ recodif ies ,  w i t h  amendments, current  tj§ 2-5305(c)., 2-5334, 
* 2-5352(i) ( 2 ) ,  2-5352(j),  2-5364(j)] 

pi ping shall be insul ated in accordance with Tab1 e 2-53E. 

EXCEPTIONS: 

1. Pi ping in unconditioned space leading t o  and from water heaters shall  
be insulated w i t h  an ins ta l led  thermal resistance of a t  l e a s t  R-3 fo r  
the f ive fee t  of pipe c loses t  to the water heater, o r  whatever shorter 
length i s  in unconditioned space. In group R occupancies, other hot 
water piping t ha t  does not recirculate and a l l  piping in conditioned 
space need not comply with the insulation requirements of Section 2-5312. 

11. Piping insulation need n o t  comply with Section 2-5312 i f :  

A. Piping i s  ins ta l led  within H V A C  e q u i p e n t ;  

B. Pi ping conveys f lu ids  a t  temperatures between 60°F and 105°F; 

C.  The heat loss or heat gain of the piping, without insulat ion,  
does not increase the new energy requirements of the building; 
or  

D. Piping insulation provides a maximum heat loss  of 

1. 50 B t u  per hour, for  piping of 2 inches nominal diameter or 
1 ess 

2. 100 B t u  per hour, for  piping of more than 2 inches nominal 
diameter. 



T A B L E  2-53E 

MINIMUM PIPE INSULATION 

Pipe Diameter ( i n  inches) 

F1 uid ~unou t s l  Branches, Mains, a n d  ~ o o p s ~  
Pi ping System Temperature .Up to  1 and 8 and 

Types Range, O F  - 2 - Less 1.25-2 2.50-4 - 5-6 Larger 

Insulation Thickness 3 
( i n  inches) 

SPACE HEATING A N D  
WATER HEATING SYSTEMS 

Steam & Hot Water 

High. PressureITemp 306-460 1.5 2.5 2.5 3.0 3.5 3.5 
Medi urn Pressure/Temp 251-305 1.5 2.0 2.5 2.5 3.0 3.0 
Low Pressure/Temp 201-250 1.0 1.5 1.5 2.0 2.0 2.0 
Low Temperature 105-200 0.5 1 . 0 1.0 1.5 1.5 1.5 

Steam Condensate ( for  
Feed Water) Any 1.0 1.0 1.5 2.0 2.0 2.0 

COOL1 NG SYSTEMS 

Chilled Water. .. . .. . .. . . 40-60 0.5 0.5 0.75 1.0 1.0 1.0 
Refrigerant or Brine... . Below 40 1.0 1.8 1.5 1.5 1.5 1.5 

NOTES: I, "Runouts" are  piping tha t  i s  12 f e e t  long or l e s s  and t ha t  i s  
connected t o  f ix tures  or individual terminal units ,  

2, "Branches, Mains, and Loops" are circulat ing pipin9 and  piping 
tha t  i s  over 12 f e e t  long and t h a t  i s  connected t o  f ixtures or 
individual terminal units. 

3. Insulation thickness in Table 2-53E i s  based on materials 
having thermal resistance in the range of R = 4.0 t o  4.6 per 
inch. For materials with thermal resistance less  t h a n  R = 
4.0 per inch, the minimum insulation thickness shall be 
de ten ined  as follows: 

4.0 x Table 2-53E Thickness = New Thickness Actual R 

For materials with thermal resistance more than R = 4.6 per 
inch, the minimum insul ation thickness shall be pernitted t o  
be reduced as follows: 

4.6 x Table 2-53E Thickness = New Thickness 
Actual R 



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  

Sec. 2-5313. 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 remen ts  
o f  Subsect ions  ( a ) ,  ( b )  , and ( c )  , as a p p l i c a b l e .  

( a )  T h i s  s u b s e c t i o n  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 remen ts  o f  S e c t i o n s  2-5351, 2-5352, o r  2-5361 t h r o u g h  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  thermal  r e s i s t a n c e  (R-value)  de termined f rom T a b l e  2-53F o r  
t h e  R-value recommended by a  R e s i d e n t i a l  Conse rva t i on  S e r v i c e  a u d i t ,  i f  one 
has been performed. Where adequate a c c e s s i b l e  space i s  n o t  a v a i l  a b l e ,  t h e  
c o n t r a c t o r  may i n s t a l l  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  a rea  b e i n g  
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  water  h e a t e r s  and s t o r a g e  and backup 
t a n k s  f o r  s o l a r  wa te 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 d u c t s ,  i t  
s h a l l  conform t o  t h e  thermal  r e s i s t a n c e  requ i remen ts  o f  S e c t i o n  1005 o f  t h e  
1982 Un i fo rm Mechanical  Code. 

T a b l e  2-53F 
MINIMUM R E O U I R E M E N T S ~ O N A L  ATTIC INSULATION 

Degree Days R-val ue 1 

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 

For 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 Conse rva t i on  
Manual. 

The R-val ues 1  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. 



Ins ta l  l a t i o n  of Appl iances and Equipment 

Sec. 2-5314. [ r ecod i f i e s ,  w i t h  amendments, current  2.-5306(a)-(c), 2-5306(d)( l ) ,  
2-5307(b), 2-5337, 2-5352(1) , 2-53651 

( a )  Cer t i f ied  Appliances. If any appliance of the  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  shall  have been c e r t i f i e d  to the California Energy Commis- 
sion by i t s  manufacturer to comply w i t h  the ef f ic iency standards fo r  such 
appliances. See Appendix 2-53A f o r  a v a i l a b i l i t y  of  d i r e c t o r i e s  of c e r t i f i e d  
appl iances. 

EXCEPTION: Effective December 22, 1984, a  fan type central  furnace (175,000 t o  
400,000 B t u / h r  input r a t e )  c e r t i f i e d  sole ly  on the basis of minimum 
seasonal ef f ic iency o r  minimum steady s t a t e  ef f ic iency shal l  be 
permitted to be i n s t a l l e d ,  provided tha t  both of the  fo1 lowing 
conditions are  met: 

A. The furnace was manufactured before December 22, 1984, 

B. The furnace was sold to the builder or contractor  no l a t e r  than 
December 22, 1985. 

Table 2-53G. APPLIANCES SUBJECT TO CERTIFICATION 

1. Refrigerators ,  re f r igera tor- f reezers  , and f reezers  which can be operated blr 
a1 t e r n a t i  ng current  e l e c t r i c i t y  

EXCEPTIONS : The fol 1 owing r e f r i g e r a t o r s ,  r e f r i  gera tor - f reezers  , and 
f reezers  shal l  not be subject  to the requirements of t h i s  subsection: 

I. Those with to ta l  ref r igera ted  volume exceeding 39 cubic feet .  

11. Those designed to  be used without doors. 

111. Those which do not include a  compressor and condensor un i t  a s  an 
integral  part. of the cabinet assembly, 

2 .  Room a i r  condit ioners 

3. Central a i r  conditioners ( regardless  of capacity)  and other central  a i r  
conditioning heat pumps with a  cooling capacity l e s s  than 135,OOQ B t u  ge' 
hour 

4. Gas space heaters  of the  following types: 

a .  Fan type central  furnaces w i t h  input r a t e  l e s s  than  400,000 B t u  per 
hour. 

b. Boilers,  



Table 2-536. APPLIANCES SUBJECT TO CERTIFICATION--Continued 

c. Wall furnaces. 

d. Floor furnaces. 

e. Room heaters.  

f .  Unit heaters. 

g. Duct furnaces. 

EXCEPTIONS: I. The following gas space heaters shall  not be subject t o  
the requirements of t h i s  subsection: 

A, Gravity type central furnaces. 

B. Fan type central  furnaces with input r a t e  of a t  l e a s t  400,000 
B t u  per hour. 

C. Infrared heaters.  

11. See Subsection ( b )  f o r  requirements applicable to gravity type 
central furnaces and t o  fan type central  furnaces with input r a t e s  
of a t  l e a s t  400,000 B t u  per hour. 

5. Water Heaters 

EXCEPTION: Nonstorage type e l e c t r i c  water heaters shall  not be subject to 
the requirements of t h i s  subsection. 

6. Plumbing f i t t i n g s ,  including showerheads, 1 avatory faucets ,  and sink 
faucets. 

7. fluorescent lamp bal l a s t s  (and 1 uminaires with fluorescent lamp ball a s t s )  
which are intended to operate a t  nominal input vo1tages.of 120 o r  277 
vol t s ,  have an i n p u t  frequency of 60H , have maximum lamp operati  n g  
currents greater  than 350 mil 1 iamperef b u t  l e s s  than 500 mil 1 iamperes, and 
can be used to operate fluorescent lamp types F40T12 or  F96T12. 

EXCEPTIONS: The following fluorescent lamp bal las ts  (and luminaires 
with such fluorescent lamp b a l l a s t s )  shal l  not be subject to the 
requirements of t h i s  subsection: 

1. Those designed t o  be used in ambient temperatures of 0°F o r  l e s s .  

1 Those w i t h  power fac tors  l e s s  than 0.60. 

111. Those designed fo r  dimming. 



( b )  Minimum Efficiency of Equipment. 

1. Cooling Equipment. If any equipment of the types specified in Table 
2-53G i s  i n s t a l l ed ,  i t  shall meet or exceed the corresponding minimum 
efficiency in Tab1 e  2-53H. Such minimum efficiency shall  be ce r t i f i ed  
by the manufacturer of the equipment and shall have been determined by 
tes t ing using the procedure specified in Table 2-531 f o r  t ha t  type of 
equi pment. 

For equipment c lass i f i ed  as B o r  C in  Table 2-53H, the C O P  specif ied 
i s  for  the water-chilling package or hydronic heat pump a s  furnished 
by the manufacturer. For water-chi1 1 ing packages the COP does not 
include energy to drive chilled-water and condenser-water pumps or 
cooling tower fans. For hydronic heat pumps the COP does not include 
the energy t o  drive c i rcula t ing water pumps o r  cooling tower fans,  b u t  
does include the conditioned supply-air fan-motor energy when included 
as a  part  of the model number of the hydronic heat pump. 

For equipment c lass i f ied  as B in Table 2-53H, COP shal l  be calculated 
as the net cooling o u t p u t  divided by the to ta l  heat input, b u t  excluding 
e lec t r i ca l  auxil lary inputs. 



Table 2-53H. MINIMUM EFFICIENCY OF COOLING EQUIPMENT, 
65,000 B t u / H O U R  A N D  O V E R  

- 

c l a s s i f i c a t i o n  i n  Condensing 
Table 2-53 TY Pe Means EE R COP 

A El e c t r i c a l  l y  Driven Ai r 8.2 - 
A i  r Condi t i o n e r s  Evaporative 

o r  Water 9.2 - 
B E l e c t r i c a l l y  Driven Water 

Chi1 1 ing Packages 

Centr i fugal  o r  Rotary Ai r 
Type, with Condenser Water 

Reci p roca t i  ng Type, A i  r - 2.46 
w i t h  Condenser Water - 3-51 

Reciprocat ing Type, Ai r - 2.90 
wi thout  Condenser Ma t e r  - 3.51 

Hydronic Heat Pumps, 
Reci p roca t i  ng Type Water - 2.75 

C E l e c t r i c a l l y  Driven 
Condensing Units A i  r - 2.78 

Evaporative 
o r  Water - 3.66 

D Heat Operated 

Di rec t  Fired ( g a s ,  o i l )  - 0.48 
I n d i r e c t  Fi red ( s t eam,  

hot wa te r )  - 0.68 



Tab le  2-531. TEST PROCEDURES FOR COOLING EQUIPMENT, 
65.000 Btu/HOUR AND OVER 

C l a s s i f i c a t i o n  TY pe T e s t  Procedure  

A  U n i t a r y  A i  r -Condi  t i o n i n g  Equi  p e n t  ARI 210-81 
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 n g  Equipment ARI 360-81 
A i r -Sou rce  U n i t a r y  Heat  Pump 

Equi  pment ARI 240-81 
Water-Source Heat  Pumps ARI 320-81 
Commercial and I n d u s t r i a l  

Heat Pump Equipment  ARI 340-82 

B C e n t r i f u g a l  o r  R o t a r y  W a t e r - C h i l l  i n g  
Packages ARI 550-83 

R e c i p r o c a t i n g  W a t e r - C h i l l i n g  
Packages ANSI/ARI 590-81 

Water-Source Heat  Pumps ARI 320-81 

C P o s i t i v e  Di sp l  acement R e f r i g e r a n t  
Condensi ng U n i t s  ARI 520-78 

A b s o r p t i o n  Ma t e r - C h i 1  1  i n g  Packages ARI 560-82 
Gas F i  r e d  A b s o r p t i o n  Summer 

A i r - c o n d i t i o n i n g  A p p l i a n c e s  ANSI 221.40.1-1381 

2. Gas- f i red  h e a t i n g  equi  p e n t .  If a f a n  t y p e  c e n t r a l  f u r n a c e  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  pe r  hou r  o r  a  g r a v i t y  t y p e  c e n t r a l  
f u r n a c e  i s  i n s t a l l e d ,  i t  s h a l l  have a  minimum the rma l  e f f i c i e n c y  s f  75 
p e r c e n t ,  as  c e r t i f i e d  by t h e  manu fac tu re r  o f  t h e  equ ipnen t ,  based on 
t h e  t e s t  p rocedu re  ANSI 221.47-1978. 

3. O i l - f i r e d  h e a t i n g  equ ipnent .  I f  o i l - 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 combust ion  e f f i c i e n c y  o f  75  p e r c e n t  
a t  maximum r a t e d  o u t p u t ,  a s  c e r t i f i e d  by t h e  m a n u f a c t u r e r  o f  t h e  
equipment. Combustion e f f i c i e n c y  i s  d e f i n e d  as  100 p e r c e n t  minus  
s t a c k  l o s s e s  i n  p e r c e n t  ~f h e a t  i n p u t .  S tack  l o s s e s  a r e :  

A. Loss due t o  s e n s i b l e  h e a t  i n  d r y  f l u e  gas, 

B. Loss due t o  i n c o m p l e t e  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 
combust ion  o f  hydrogen i n  t h e  f u e l .  



( c )  I g n i t i o n  o f  Gas Appl iances .  I f  any gas app l  i a n c e  o f  t h e  f o l l o w i n g  
t y p e s  i s  i n s t a l l e d ,  i t  s h a l l  n o t  be equ ipped w i t h  a  c o n t i n u o u s l y  b u r n i n g  
p i l o t :  

1. Fan t y p e  c e n t r a l  fu rnaces .  

2. Fan t y p e  w a l l  fu rnaces .  

3. R e s i d e n t i a l  t y p e  c l  o t h e s  d rye rs .  

4. R e s i d e n t i a l  t y p e  c o o k i n g  app l  iances .  

5. Pool h e a t e r s .  

EXCEPTIONS: The f o l l o w i n g  gas app 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  
c o n t i n u o u s l y  b u r n i n g  p i 1  o t :  

1. Those des igned  t o  b u r n  o n l y  1  i q u e f i e d  pe t ro l eum gases. 

2. Any r e s i d e n t i a l  t y p e  c o o k i n g  a p p l i a n c e  wh i ch  meets  a l l  o f  t h e  f o l l o w i n g  
c o n d i t i o n s :  

A. It does n o t  have an e l e c t r i c a l  supp l y  v o l t a g e  connec t i on .  

B. It has no more t h a n  one c o n t i n u o u s l y  b u r n i n g  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  t h a n  150 B t u  p e r  hour. 

3. Any poo l  h e a t e r  t h a t  was s o l d  t o  t h e  b u i l d e r  b e f o r e  Feb rua ry  24, 1984. 

HVAC C o n t r o l  s  

Set. 2-5315. [ r e c o d i  f i e s ,  w i t h  amendments, c u r r e n t  $9 2-5306(d)  (2) .  and 2-53281 

( a )  HVAC C o n t r o l s .  

Each HVAC system s h a l l  : 

1. Be equ ipped w i t h  a t  l e a s t  one a u t o m a t i c  d e v i c e  f o r  r e d u c i n g  HVAC 
energy  use d u r i n g  p e r i o d s  o f  nonuse o r  a l t e r n a t e  uses o f  t h e  b u i l d i n g  
spaces o r  zones se rved  by t h e  system; 

2 .  Be a b l e  t o  m a i n t a i n  space t empera tu re  s e t  p o i n t s  f rom 55°F t o  85'F. 
Two o r  more rep1 aceab l  e  f i x e d  s e t - p o i n t  d e v i c e s  s h a l l  be p e r m i t t e d  if 
i n s t a l l e d  so as t o  m a i n t a i n  space t empera tu re  s e t  p o i n t s  i n  t h e  zone 
t h a t  t h e y  c o n t r o l  ; 

3 .  Be a b l e  t o  p r o v i d e  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  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, if b o t h  h e a t i n g  and c o o l i n g  a r e  p r o v i d e d ;  



4. P r o v i d e  a  range s f  tempera tures  up t o  10°F i n  wh ich  no h e a t i n g  o r  
c o o l  i n g  i s  p r o v i d e d  t o  t h e  space, i f  t h e  HVAC system has b o t h  h e a t i n g  
and c o o l i n g  c a p a b i l i t y ;  

5. Be a b l e  t o  t e r m i n a t e  a1 1  h e a t i n g  a t  70°F o r  l e s s ;  and 

6.  Be a b l e  t o  t e r m i n a t e  a1 1 c o o l i n g  a t  7a°F o r  more. 

EXCEPTION: Mu1 ti p l  e  zone HVAC sys tems r e q u i r i n g  c o n c u r r e n t  o p e r a t i o n  o f  
independent  h e a t i n g  and c o o l i n g  systems need n o t  comply w i t h  
S e c t i o n s  2-5315(a)4,.2-5315(a)5., and 2-5315(a)6. 

( b )  Zoning. 

Each zone s h a l l  be p r o v i d e d  w i t h  a t  l e a s t  one o f  t h e  dev i ces  s p e c i f i e d  i n  
s u b s e c t i o n  ( a )  t o  c o n t r o l  t h e  HVAC system wh ich  serves  t h e  zone. Each 
f l o o r  o f  a  b u i l d i n g  w i t h  c o n d i t i o n e d  space s h a l l  c o n t a i n  a t  l e a s t  one 
none. 

EXCEPTION: B u i l d i n g s  o f  occupancy R need n o t  comply w i t h  t h i s  Sec t i on .  

V e n t i l a t i o n  Systems 

Sec. 2-5316. [ r e c o d i  f i e s ,  w i t h  amendments, c u r r e n t  99 2-5327, 2-5332, 2-5335, 
2-5336, 2-5352(d) ( 4 ) ,  2 - 5 3 5 2 ( f ) ,  2-5362(d) ( 2 ) ,  and 2-5363(d) ]  

( a )  A i r  h a n d l i n g  d u c t  systems s h a l l  be c o n s t r u c t e d ,  i n s t a l l e d ,  sea led ,  and 
i n s u l a t e d  as p r o v i d e d  i n  Chapter  1 0  o f  t h e  S t a t e  Mechanical  Code ( T i t l e  24, 
P a r t  4 ) .  

( b )  On mechanical  v e n t i l a t i o n  supp ly  and exhaust  systems capab le  o f  moving 
more than  5,000 cfm o f  a i r ,  au tomat i c  dampers i n t e r l o c k e d  and c l o s e d  on 
f a n  shutdown s h a l l  be prov ided.  On g r a v i t y  v e n t i l a t i n g  systems, e i t h e r  
autom.atic o r  r e a d i l y  a c c e s s i b l e  manual l y  o p e r a t e d  dampers i n  a1 1  openings 
t o  t h e  o u t s i d e ,  o t h e r  t han  combust ion a i r  open ings ,  s h a l l  be prov ided.  

EXCEPTION: I n  b u i l d i n g s  of occupancy R, f a n  systems e x h a u s t i n g  a i r  f rom 
t h e  b u i l d i n g  t o  t h e  o u t s i d e  s h a l l  be p r o v i d e d  w i t h  b a c k d r a f t  
o r  au tomat i c  dampers t o  p r e v e n t  a i r  leakage.  

( c )  The v e n t i l a t i o n  system s e r v i n g  an area s h a l l  : 

I. Be capab le  o f  mee t i ng  t h e  accep tab le  v e n t i l a t i o n  a i r  qua1 i t y  c r i t e r i a  
e s t a b l i s h e d  i n  S e c t i o n s  3.1 t o  3.4 o f  ASHRAE Standard  62-73. 

2. Except  i n  o f f i c e s ,  f o r  any a rea  i n  which  smoking i s  p r o h i b i t e d ,  
be capab le  o f  s u p p l y i n g  a t  l e a s t  t h e  "minimum" q u a n t i t y  o f  o u t d o o r  a i r  
l i s t e d  f o r  t h e  area i n  S e c t i o n  6  o f  ASHRAE Standard  62-73, o r  5  cfm 
pe r  person,  wh ichever  i s  h i g h e r .  



3. Except in o f f i ces ,  f o r  any area in which smoking i s  permitted, be 
capable of supplying a t  l eas t  the "recommended" quantity of outdoor 
a i r  l i s t ed  fo r  the area in Section 6 of ASHRAE Standard 62-73, o r  5 '  
cfm per'person, whichever i s  higher. 

4. HVAC systems which are  designed t o  u t i l i z e  outside a i r  for cooling 
may reduce outside a i r  requirements t o  33 percent of those required in 
Section 6 of ASHRAE 62-73, so long as a yinimum 5 cfm per person of 
outside a i r  i s  delivered t o  each space or zone a t  a l l  times such 
spaces or  zones are  occupied. 

5. In o f f i ce  buildings, comply with the requirements of Section 2-5343, 

EXCEPTION: Buildings of occupancy R need n o t  comply with the requirements 
of Section 2-5316(c). 

Doors and Windows 

Sec. 2-5317. [recodifies,  with amendments, current 5 3  2-5324, 2-5352(d)( l ) - (3) ,  
2-5362 ( d )  (1  ) I  

( a )  Doors and windows between conditioned and unconditioned spaces, such as 
garages and c losets  for central forced a i r  gas furnaces using outside a i r  
for combustion, shall  be designed t o  l imi t  a i r  leakage into or from 
the buil d i n g  envelope. 

(b) Manufactured doors, windows, and curtain walls shall have a i r  i n f i l t r a t i on  
rates ce r t i f i ed  by the manufacturer as not exceedi'ng those shown i n  Table 
2-535. 

(c )  Si te-constructed doors and windows, exter ior  jo ints ,  and openings in 
the building envelope tha t  are  observable sources of a i r  leakage shall be 
caulked, gasketed, weather-stripped or otherwise sealed. 

EXCEPTION: Fire rated doors and windows, unframed glass doors, and exterior  
elevator shafts  do n o t  have t o  meet the requirements of t h i s  
Secti on.  



TABLE 2-535. ALLOWABLE AIR INFILTRATION R A T E S " ~  

WINDOWS RESIDENTIAL DOORS NONRESIDENTIAL DOORS CURTAIN WALLS 

( c f m / f t  o f  
operabl  e  ( c f m / f t 2  o f  

sash c r a c k )  door a r e a  
( c f m / f t 2  o f  
door a r e a )  

( c f m / f t 2  o f  
wall a r e a )  

swinging,  s l i d i n g  s l i d i n g ,  swinging swinging 
( s i n g l e  door)  (doubl e door)  

1. When t e s t e d  a t  a  p ressure  d i f f e r e n t i a l  of 1.567 l b . / f t 2 ,  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 (Standard Method o f  Tes t  f o r  Air Leakage Through 
E x t e r i o r  Windows, Cur ta in  Wall s ,  and Doors). 

I n s t a l l a t i o n  o f  S e r v i c e  Water-Heating Systems and Pool Heaters  

Sec. 2-5318. [ r e c o d i f i e s  , with amendments, c u r r e n t  $3  2-5307(a) [ p a r t ] ,  2-5307(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  automatic s t o r a g e  h e a t e r  i s  i n s t a l l e d ,  t h e  manufacturer 
s h a l l  have c e r t i f i e d  t h e  water h e a t e r  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 percen t  and a  s tandby l o s s  percentage ( S )  l e s s  
thgn o r  equal t o :  

where C A P  = s t o r a g e  c a p a c i t y  i n  g a l l o n s .  

The t e s t  method f o r  E r  and S  s h a l l  be a s  desc r ibed  i n  Sec t ion  2.8 s 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  g a l l o n s  o f  o i l  consumed; and H = t o t a l  hea t ing  value  o f  ~ i l  i n  
Btu/gal lon.  

2. Combination S e r v i c e  Water -Heat ing /Space-Heat ing  Boil e r s .  I f  a  boil  er 
i s  i n s t a l l e d  t o  provide both win te r  space-heating and s e r v i c e  water- 
h e a t i n g ,  manufacturer  s h a l l  have c e r t i f i e d  t h e  bo i l  e r  t o  have a  standby 
l o s s  ( i n  Btu/hr)  l e s s  than 

13.3 pmd + 400 
N 



Where pnd i s  t h e  p robab le  maximum demand i n  g a l l o n s  per  hour  de termined 
as pe r  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 h e  yea r  when o u t d o o r  d a i l y  
mean tempera tu re  i s  more than  65OF. 

The standby l o s s  i s  t o  be determined f o r  a  t e s t  p e r i o d  o f  24-hour 
d u r a t i o n  w h i l e  m a i n t a i n i n g  a  b o i l e r  wa te r  tempera ture  o f  90°F above 
ambient. 

3. U n f i r e d  Hot  Water S torage Tanks. I f  an u n f i r e d  h o t  wa te r  s t o r a g e  t a n k  
i s  i n s t a l l e d ,  t h e  t a n k  s h a l l  be i n s u l a t e d  t o  a thermal  r e s i s t a n c e  o f  
a t  l e a s t  R-12. 

EXCEPTIONS : 

I. An u n f i r e d  h o t  wa te r  s t o r a g e  tank  may be i n s u l a t e d  t o  a  thermal  
r e s i s t a n c e  o f  l e s s  t h a n  R-12, i f  t h e  t a n k 2 i s  i n s u l 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  i [ h r  x  ft ] o f  e x t e r n a l  t a n k  
s u r f a c e  area. The d e s i g n  ambient  t empera tu re  s h a l l  be 65°F. 

11. I f  an u n f i r e d  s to rage  t a n k  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  c o l l  e c t o r / s t o r a g e  s o l a r  system, h e a t  l o s s  f rom t h e  tank  
s h a l l  be l i m i t e d  t o  one B t u  + [ O F  x hour  x g a l l o n ]  o f  wa te r  
s to red.  

( b )  C o n t r o l  s. 

1. Temperature. S e r v i c e  wa te r -hea t i  ng systems s h a l l  be equipped w i t h  
au tomat i c  tempera ture  c o n t r o l s  capab le  o f  ad jus tmen t  from t h e  l o w e s t  
t o  t h e  h i g h e s t  accep tab le  tempera tu re  s e t t i n g s  f o r  t h e  i n tended  use as 
1  i s t e d  i n  Tab le  2, Chapter  37 o f  t h e  1980 ASHRAE Handbook and Product  
D i r e c t o r y ,  Systems Volume. 

2. Pumps. I f  a  c i r c u l a t i n g  h o 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  capab le  o f  a u t o m a t i c a 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  n o t  r e q u i r e d .  

( c )  S o l a r  Water Heaters  i n  S t a t e  B u i l d i n g s .  Any new b u i l d i n g  t o  be c o n s t r u c t e d  
by t h e  s t a t e  s h a l l  be designed and c o n s t r u c t e d  t o  d e r i v e  i t s  s e r v i c e  water  
h e a t i n g  f rom a  s o l a r  system. 

EXCEPTIONS: The f o l l o w i n g  s t a t e  b u i l d i n g s  a r e  exempt: 

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

11. B u i l d i n g s  whose hea t i ng ,  c o o l i n g ,  s e r v i c e  water  h e a t i n g ,  o r  l i g h t i n g  
system i s  expected t o  o p e r a t e  a  maximum o f  1,000 hou rs  pe r  yea r .  

111. B u i l d i n g s  f o r  which t h e  S t a t e  A r c h i t e c t  de termines  t h a t  s o l a r  water  
h e a t i n g  i s  economica l l y  o r  p h y s i c a l  1 y  i n f e a s i b l e .  



( d )  Pool Heat ing .  

1. Any new o r  rep lacement  f o s s i l - f u e l e d  poo l  h e a t e r  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  a11 o f  t h e  f o l l o w i n g :  

A. An ON-OFF s w i t c h  mounted on t h e  o u t s i d e  o f  t h e  h e a t e r  f o r  easy 
access t o  a l l o w  s h u t t i n g  o f f  t h e  o p e r a t i o n  o f  t h e  h e a t e r  w i t h o u t  
a d j u s t i n g  t h e  t h e r m o s t a t  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 h o u t  
r e 1  i g h t i n g  t h e  p i l o t  l i g h t .  

8. A  permanent e a s i l y  r e a d a b l e  wea the rp roo f  p l a t e  o r  ca rd ,  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  o p e r a t i o n  o f  t h e  pool  and 
f o r  t h e  p r o p e r  c a r e  o f  poo l  w a t e r  when a  poo l  cove r  i s  used. 

C. A  l e n g t h  o f  p lumbing ( 3 6 "  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  h e a t e r  t o  a l l o w  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  
h e a t i n g  equ i  pment, 

2. Any new o r  rep lacement  f o s s i l - f u e l e d  poo l  h e a t e r  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  manu fac tu re r ,  o f  a t  l e a s t  75 p e r c e n t  
when t e s t e d  i n  accordance w i t h  ANSI 221.56-1979. 

3. Outdoor p o o l s  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  h e a t e r  s h a l l  
a l s o  be equipped w i t h  a  poo l  cover .  

4. Time c l o c k s  s h a l l  be i n s t a l l e d  on any new o r  rep lacement  poo l  c i r c u -  
l a t i o n  pump n o t  so equipped by t h e  manu fac tu re r ,  so t h a t  t h e  pump can 
be s e t  t o  r u n  i n  t h e  o f f - p e a k  e l e c t r i c  demand p e r i o d  ( u n l e s s  r e q u i r e d  
t o  o p e r a t e  an a c t i v e  s o l a r  pool 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  a p p l i c a b l e  p u b l i c  h e a l t h  standards.  Where p u b l i c  
h e a l t h  s tanda rds  r e q u i r e  24-hour o p e r a t i o n ,  t i m e  c l o c k s  s h a l l  n o t  be 
r e q u i r e d .  

5. A l l  new p o o l s  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  wh ich  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 .  

C o n t r o l  Dev ices  f o r  I n d o o r  L i g h t i n g  

Sec. 2-5319. [ r e c o d i f i e s ,  w i t h  amendments, c u r r e n t  6j 2-5343(b) ]  

C o n t r o l s  f o r  l i g h t i n g  l oads  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 sf t h e  
f o l l o w i n g  requ i rements .  

( a )  Each area enc losed 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 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 a rea  enc losed 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  m a n u a l l y  o p e r a t e d  s w i t c h i n g  d e v i c e  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. For 1  i g h t i n g  c o n t r o l s ,  " r e a d i l y  access i  b l  el' 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 
b e i n g  l i t .  S w i t c h i n g  dev i ces  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  
r e q u i r e d  r e a d i l y  a c c e s s i b l e  m a n u a l l y  ope ra ted  s w i t c h i n g  d e v i c e s  s h a l l  a l s c  
be pe rm i t t ed ,  



c )  The general l igh t ing  of any area 100 square f e e t  o r  la rger  in which the 
connected l igh t ing  load equals o r  exceeds 1.0 watt per square foot through- 
out the e n t i r e  area shal l  be controlled so tha t  the load may be reduced 
by a t  l e a s t  one-ha1 f while maintaining a reasonably unifom level of 
i l l  uminance throughout the area. Readily accessible switches t h a t  control 
each luminaire in a  space with more than one luminaire or  tha t  control 
each lamp in a space independently meet the requirements of t h i s  section. 

(d )  In a1 1 areas where e f fec t ive  use may be made of natural 1 i g h t ,  1 ighting 
c i r cu i t ing  shall be arranged so t h a t  un i t s ,  in a l l  portions of the area 
where natural 1 ight  i s  avai lable  a t  the same time, a r e  switched indepen- 
dently of the remainder of the area. 

( e )  I f  dayl ighting or  lumen maintenance controls  are  ins ta l led  to comply with 
Section 2-5342(d), they shall have minimum speci f ica t ions  and be instal  led 
in accordance wi t h  the fol 1 owing : 

1. Dayl ighting controls  shall  be capable of reducing the general 1 ighting 
of the control led area by a t  l e a s t  one-half while mainta'ining a 
uniform level of i l l  uminance throughout the area. 

2. I f  the control i s  a  dimmer, the control shall  have the capab i l i ty ,  
as c e r t i  f ied by the manufacturer, of providing e lec t r i ca l  outputs 
t o  the lamp for  f l icker- f ree  operation throughout the dimming range 
and without causing premature lamp fa i lu re .  

3. The controls  shall  incorporate time delay c i r c u i t s  t o  prevent undesir- 
able cycling of l i g h t  level changes. 

4. If  the control uses s tep  switching with separate "on" and "off"  
se t t ings  for  the s teps ,  adjustment shall allow s u f f i c i e n t  separation 
of "onn and "off"  points to  prevent cycling. 

5. Each photocell sensor shal l  be a l i g h t  diffusing type and shal l  not 
have a mechanical sl ide cover or other device t h a t  woul d permit easy 
unauthorized disabling of the control.  

6. The manufacturer shall  provide step-by-step ins t ruc t ions  for  in- 
s t a l  la t ion  and s tar t -up  ca l ibra t ion  t o  design footcandl e  level s. 

7. Dayl ighting control s  shall  a1 so incorporate e i the r :  

( A )  programmabl e  timing controls capable of separate schedul es 
for  weekdays and weekends as well as temporary override and 
automatic return. The temporary override need not be wired in 
s e r i e s  w i t h  other switching; O R  

(B) occupancy sensing devices to  automatically t u r n  off  a l l  dayl i t  
controlled non-emergency 1 ighting in the absence of occupants. 
These devices shal l  meet speci f ica t ions  s ta ted  in Section 2-5319, 
Exception 11. 



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 ~ w i n g :  

(A )  Loca te  t h e  p h o t o c e l l  sensor  i n  accordance w i t h  t h e  d e s i g n e r ' s  o r  
m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  

(B)  P r o v i d e  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 a c c o r d i n g  t o  t h e  
d e s i g n e r ' s  o r  m a n u f a c t u r e 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  day l  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  o n l y  l u m i n a i r e s  
w i t h i n  t h e  d a y l i t  a r e a ( s ) .  

( f )  I f  occupant -sens ing  dev ices  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  2-5342(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  S e c t i o n s  2-5319(e)2 and 2-5319(2)3. 

( g )  I f  day l  i g h t i n g  c o n t r o l s ,  1  umen main tenance c o n t r o l s ,  o r  occupant -sens i  ng 
d e v i c e 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  2-5342(d) ,  t h e y  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 o r  b u i l d i n g  o p e r a t o r s  when t h e y  have f a i l e d  
o r  ma l func t i oned .  

EXCEPTIONS ( t o  S e c t i o n  2-5319) : 

I. B u i l d i n g s  o f  occupancy group R 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 a r e a  whose a c t u a l  i n s t a l l e d  connected l i g h t i n g  l o a d  i s  l e s s  t h a n  
1.0 w a t t  pe r  square f o o t  t h r o u g h o u t  t h e  e n t i r e  area,  o r  i n  wh ich  a 
s i n g l e  l i g h t  source ( l amp)  produces a1 1  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  Subsec t i on  ( c ) .  

111. Any a r e a  i n  wh ich  t h e  l i g h t s  a r e  c o n t r o l l e d  by an occupant -sens ing  
d e v i c e  t h a t  a u t o m a t i c a l l y  t u r n s  t h e  l i g h t s  o f f  soon a f t e r  t h e  area i s  

.vacated,  need n o t  ccmply 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  manufac turer  o f  t h e  d e v i c e  has c e r t i f i e d  t o  t h e  Execu t i ve .  D i r e c t o r  
o f  t h e  C a l i f o r n i a  Energy Commission 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  
o f  e i t h e r  A. o r  B. 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  energy ( i n c l u d i n g  b u t  
n o t  1  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 ,  microwave,  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 o r  sens ing  occupants  w i t h i n  
an area. 

8. The dev i ce :  

( i )  e m i t s  u l t r a s o n i c  r a d i a t i o n  as a  s i g n a l  f o r  sens ing  occupants 
w i t h i n  an area;  

(ii) i s  one f o r  wh ich  an I n i t i a l  Repor t  has been s u b m i t t e d  t o  
t h e  Bureau o f  Radio1 o g i c a l  Heal t h y  Federal  Food and Drui; 
A d m i n i s t r a t i o n ,  under 2 1  Code o f  Federa l  Regul a t i  ons , 
s e c t i o n  1002.10, and a  copy o f  t h e  r e p o r t  has been submi t ted  
t o  t h e  Cal i f o r n i a  Energy Commission; 



( i i i )  emits no audible sound; and 

( i v )  does not emit ultrasound in excess of the following decible 
( d B )  values,  measured no more than f ive  f e e t  from the source, 
on axis :  

Maximum dB Level Within Third-Octave 
Band ( i n  dB reference 20 micropascals) 

Midfrequency of Sound 
Pressure Thi rd-Octave 

Band ( i n  k H z )  

l e s s  than 20 

20 o r  more t o  l e s s  than 25 105 

25 or  more to l e s s  than 31.5 110 

31.5 o r  more 115 

The Executive Director shall  regularly pub1  ish a  1 i s t  of devices c e r t i f i e d  
as meeting these c r i t e r i a .  

IV. Any area control led by a  progranimable timing system t h a t  automatically 
turns  off  nonemergency 1 ights need not comply with Subsection ( c ) ,  i f  
the system 

A. can program d i f fe ren t  schedules for  weekdays and weekends; and 

B. can be temporarily overridden by occupants, with automatic 
return to  the original  schedule. 

V .  Exit signs and illumination subject to Section 2-3312 of the Sta te  
Building Code, and l ight ing  whose switching i s  regulated by Art ic le  
3-700 of the S ta te  Electr ical  Code ( T i t l e  24, Part 2 ) ,  need not 
comply with Section 2-5319. 

VI. Up to  one-ha1 f  watt per square foot  of 1  ighting in any area t h a t  must 
be continuously i l  luminated for  reasons of buil ding secur i ty  need n o t  
comply w i t h  Subsection ( b )  i f :  

A. the area i s  designated a  secur i ty  area on the plans and speci- 
f i ca t ions  submitted t o  the enforcement agency under Section 
1403(a)2.A. ; and 

B. the area i s  controlled by switches accessible to  authorized 
personnel. 



E N E R G Y  CONSERVATION STANDARDS FOR NEW NONRESIDENTIAL 
BUILDINGS OF OCCUPANCIES A ,  B ,  E, A N D  H 

Design Requirements 

Sec. 2-5321. Buildings of occupancy group A ,  B ,  E ,  o r  H comply with Chapter 
2-53 i f  they comply w i t h  the requirements of Subsection ( a ) ,  ( b ) ,  o r  ( c ) ,  a s  
appl icabl e. 

NOTE: See Sections 2-5341 t o  2-5343 For a l t e rna t ive  standards appl i sable  t o  
o f f i ces .  

( a )  A building of occupancy g r o u p  A,  B ,  E ,  o r  H complies with Chapter 2-53 i f  
i t  i s  designed and constructed so t h a t  i t s  service systems consume no more 
energy than i s  permitted by Section 2-5322 a s  determined by the analysis  
described in Section 2-5323 and to comply with Sections 2-5311 through 
2-5319. 

( b )  A building of occupancy group A ,  B, E ,  o r  derives complies with Chapter 
2-53 i f  i t  i s  designed and constructed so t h a t  nondepletable energy sources 
provide e i the r  of the following: Over 40 percent of the annual thermal 
energy requirement (heat ing ,  cooling,  and service water heating) o r  over 2 0  
percent of the  annual to ta l  energy requirement for  a l l  service systems. 
Documentation, a s  described in the Energy Conservation Design Manual , shall  
be provided to  ver i fy  the percentage of annual energy use derived from such 
nondepl e table  sources. 

( c )  A building of occupancy group A ,  B ,  E ,  o r  H complies w i t h  Chapter 2-53 i f  
i t  i s  designed and constructed in accordance with Sections 2-5324 through 
2-5333 and Sections 2-5311 through 2-5319. 

Energy Budgets 

Sec. 2-5322. 

( a )  A building of occupancy group A ,  B y  E ,  o r  H complies with Chapter 2-53 i f  
i t  i s  designed and constructed to comply with Sections 2-5311 through 
2-5319 a n d  i f  the to ta l  calculated annual energy consumption o f  i t s  service 
systems (excluding energy from nondepletable sources) does not exceed the 
product of the  square f e e t  of conditioned f loor  area and the  allowable 
energy budget ( i n  B t u  per year per square foot )  s e t  for th  in Table 2-54K. 





TABLE 2.53L . OCCUPANT LOAD VALUES 

Square Feet 
Use Per Occupant 

Aircraf t  Hangars . . . . . . . . . . . . . . . . . . .  500 . . . . . . . . . . . . . . . . . . . .  Auction Rooms 7 
Assembly Areas 

Concentrated Use (without fixed sea t s )  . . . . . . . . . . . . . . . . . . . .  Auditoriums 
Bowl ing A1 1 eys (Assembly a reas )  . . . . . . . . . .  . . . . . . . . . . . . . . . .  Churches and Chapels . . . . . . . . . . . . . . . . . . . .  Dance Floors . . . . . . . . . . . . . . . . . . . .  Lodge Rooms . . . . . . . . . . . . . . . . . .  Reviewing Stands 
Stadi urns 

Assem b1 y Areas 
Less Concentrated Use . . . . . . . . . . . . . . . . . .  Conference Rooms 15 . . . . . . . . . . . . . . . . . . . .  Dining Rooms 15 . . . . . . . . . . . . . .  Drinking Establishments 15 . . . . . . . . . . . . . . . . . . .  Exhibit Rooms 15 . . . . . . . . . . . . . . . . . . . . .  Gymnasiums 15 
Lounges . . . . . . . . . . . . . . . . . . . . . .  15 . . . . . . . . . . . . . . . . . . .  Skating Rinks 15 . . . . . . . . . . . . . . . . . . . . . .  Stages 15 

Classrooms . . . . . . . . . . . . . . . . . . . . . .  20 . . . . . . . . . . . . . . . . . . .  Garage. Parking 200 
Kitchen. Commercial . . . . . . . . . . . . . . . . .  200 
Li brary Reading Room . . . . . . . . . . . . . . . . .  50 
Locker Rooms . . . . . . . . . . . . . . . . . . . . .  50 
Mechanical Equi pment Room . . . . . . . . . . . . . .  300 
Offices . . . . . . . . . . . . . . . . . . . . . . .  100 
School Shops and Vocational Rooms . . . . . . . . . . .  50 . . . . . . . . . . . . . . . . . . . .  Stores.  Retail 80 
Warehouses . . . . . . . . . . . . . . . . . . . . . .  300 
All Others . . . . . . . . . . . . . . . . . . . . . .  100 

NOTES: 1 . The occupant load in any building o r  portion thereof shal l  b@ - 
determined by dividing the square f e e t  of conditioned f loor  area 
assigned to  the specif ied use by the square f e e t  per occupant s e t  
for th  i n  t h i s  table  . 

2 . When the square f e e t  of conditioned f loor  area per occupant are 
not given for  a  pa r t i cu la r  occupancy. i t  shall  be determined by the 
enforcing agency based on the area given for  the occupancy w h i c h  i t  
most nearly resembles . 

3. The occupant load of an area having fixed sea t s  shal l  be determined 
by the number of fixed sea t s  ins t a l l ed  . Aisles serving the fixed 
sea t s  and not used for  any other  purpose shal l  not be assumed a s  
adding to  the occupant load . 



Energy Analysis Program 
.-c 

The C A L C O N  1 Public Domain Computer Program for-Building Energy Calculation 
or any other  calculat ion method approved, fo r  the occupancy type of the building 
for which a permit i s  sought, under California Administrative Code, T i t l e  20, 
section 1409, shal l  be used to determine the annual energy consumption for  

with the maximum a1 lowable energy consumption 1 i s ted  in Table 
2-53K. 

Set. 2-5324. Building Envelope: General. A building t h a t  will be both heated 
and cooled shal l  meet the more s t r ingent  of the heating o r  cooling design 
requirements for  the building envelope provided in Sections 2-5325 and 2-5326. 
A building t h a t  i s  t o  be heated only shall meet the requirements of Section 
2-5325. A building t h a t  i s  to  be cooled only shall meet the requirements 
of Section 2-5326. 

The U-value of any component such as  roof /ce i l ing ,  wall ,  o r  f loor  may be in- 
creased and the U-value fo r  other  components decreased unt i l  the overall  heat 
gain or  heat loss  fo r  the e n t i r e  building envelope does not exceed the  to ta l  
resul t ing  from conformance to the stated U-values. 

Heating Design Cr i t e r i a  

( a )  Walls. The combined thermal transmittance value (Uo, value) for  the 

gross area of ex te r io r  walls consisting of opaque wall a reas ,  window areas ,  
and door areas ,  t h a t  enclose in te r io r  heated space, and including areas of 
foundation walls above grade t h a t  enclose heated space, shal l  not exceed 
the  values shown i n  Figure 2-538 f o r  the degree days appl icable. 

Equation 2-53E shal l  be used to.determine acceptable combinations 
of wall ,  window, and door areas,  and thermal propert ies  t o  meet the 
requirements of Figure 2-538. 



FIGURE 2-53A 

CLIMATE ZONES FOR O C C U P A N C I E S  A, B 

(OTHER THAN OFFICES) ,  E, and H 



F I G U R E  2-538 

MAXIMUM Uow VALUES FOR WALLS, H E A T I N G  

Annual Heating Dagrse Oays 
(in thousands) 



EQUATION 2-53E 

U where ow 

Awa 1 1 

MCF = 

'wi ndow 

Awi ndow 

'door 

= U w a ~ ~  Awall A A MCF + 'window window + 'door door 

= t h e  average thermal t r a n s m i t t a n c e  o f  t h e  g ross  wall a r e a ,  

B t u / ( h r  x f t 2  x OF) 

= t h e  e x t e r n a l  exposed above grade g r o s s  wall a r e a  o f  bu i ld ing  

t h a t  f a c e s  heated spaces ,  f t  2 

= t h e  thermal 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 
2 i n s u l a t e d  bui lding s e c t i o n ,  B tu / (h r  x f t  x OF) 

= opaque wall a r e a ,  f t  2 

Mass Cor rec t ion  Fac to r ,  va lue  given i n  Table  2-53M 
2 '  = t h e  thermal t r a n s m i t t a n c e  o f  t h e  window a r e a ,  B t u / ( h r  x f t  x O F )  

= window a r e a  inc lud ing  sash ,  f t  2 

= t h e  thermal t r a n s m i t t a n c e  o f  t h e  door ,  cons idered  a s  an 

assembly,  inc lud ing  t h e  frame, Btu / (h r  x f t 2  x O F )  

2 = door a r e a  including frame, f t  

NOTE : Where more than one type o f  wall , window , and/or  door i s  used,  t h e  term - 
o r  terms f o r  t h e  exposure s h a l l  be expanded i n t o  i t s  subelements a s  

TABLE 2-53KM. MASS CORRECTION FACTOR VALUES 

Weiqht o f  Wall ,Construct ion Feet  " 

(1  b / f t L )  MC F - NOTE: The va lues  app ly  i n  - a r e a s  w i t h  l e s s  than 3500 

0-25 
26-40 
41-80 
81 and above 

degree days. 
For a r e a s  having a t  
l e a s t  3500 degree  days MCF = 1.00. 

1.00 
0.85 
0.75 
0.65 

( b )  Roof jCe i l in  The combined thermal t r a n s m i t t a n c e  value  (U r )  f o r  t h e  
b e a ,  inc lud ing  sky1 i g h t s ,  t h a t  enc lose  heated gpaces  s h a l l  not  
exceed t h e  va lues  shown in Figure 2-53C f o r  degree  days a p p l i c a b l e .  A roof  
assembly s h a l l  be considered a s  those  components o f  t h e  roof  envelope 
through which h e a t  f lows,  c r e a t i n g  bu i ld ing  t ransmiss ion  h e a t  l o s s ,  i f  a 
c e i l i n g  i s  employed a s  an element o f  a plenum, t h e  thermal performance o f  
t h e  assembly s h a l l  be t h e  thermal performance o f  t h e  roof  por t ion  only .  



F I G U R E  2-53C 

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

For UBC Occupancy: 
3-2 (Storage) 
8-3 
B -4 
H 

I 
For UBC Occupancy: 

A 
B- 1 
8-2 t Except' 

Storage) 
E 

O 1 2 3 4 5 6 7 8 9  
Annual Hasting Dsgrea Day8 

(In Thou-ndal 



Equation 2-53F shal l  be used to determine acceptable combinations of 
roof and skylight  areas and thermal propert ies  t o  meet the requirements of 
Fi gure 2-53C. 

1. For buildings t h a t  a re  heated only,  skylight  areas u p  t o  5 percent of 
the  gross ce i l ing  o r  roof area a r e  exempt from the U ca lcula t ions  
of Equation 2-53F. The day1 ighting and solar  heat g 8 F n  from skyl ights  
t h a t  a r e  considered in the exempt area cannot be used to increase the 
U-values of any portion of the building envelope. 

2. When more than 5 percent of the gross roof area i s  in skyl ights ,  
automatic l i g h t  sens i t ive  switching will  be required and the skyl ight 
area in excess of 5 percent must be included in the U o r  ca lcula t ions  
in Equation 2-53F. 

EQUATION 2-53F 

r A = 'roof roof 'skylight 'skylight 

'o r  

U where or- = the average thermaj transmittance of  the gross roof/cei l  ins 
a rea ,  ~ t u / ( h r  x f t  x O F )  

A. r  = the external exposed gross roof/cei l  ing area of the building 

over heated spaces, f t  2  

'roof = the thermal transmittance of a l l  elements of the opaque 
roof /ce i l ing  area ,  adjusted for  the e f f e c t  of framing in the 

2 insulated building sec t ion ,  Btu/(hr x ft  x O F )  

Aroo f  = opaque roof/cei l ing a rea ,  f t  2  

'skylight = the thermal transmittance of the skylight  a rea ,  Btu/(hr x ft2 x O F  

Askyl ight  = skyl i g h t  a rea ,  f t  2  

N O T E :  Where more than one type of roof /ce i l ing  and/or skylight  i s  used, the il x A - 
term fo r  t h a t  exposure shal l  be expanded in to  i t s  subelements, a s  

U Uroofl Aroofl  +- roof2 Ar,of2, e t c .  

( c )  Floors Over Unheated Spaces. For f loors  of heated spaces over unheated 
spaces o r  outdoors, the U-value of the f loor  sect ion shall not exceed the 
value shown in Figure 2-53D f o r  the degree days appl icable.  
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Cool i ng Des ign C r i  t e r a  

Sec. 2-5326. 

2  Wal ls .  The o v e r a l l  thermal  t r a n s f e r  va lue ,  B t u / ( h r  x  f t  ) ,  f o r  t h e  gross  ( a )  - 
area 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 rea  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  c o o l e d  spaces s h a l l  n o t  exceed t h e  va lues  g i v e n  
i n  F i g u r e  2-53E. 

Equa t i on  4-3 s h a l l  be used t o  de te rm ine  t h e  a c c e p t a b l e  c o m b i n a t i o n  o f  
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  r e q u i r e -  
ments o f  F i g u r e  2-53E. 

The s o l a r  f a c t o r  f o r  windows o r i z n t e d  w i t h i n  22 l / Z O  o f  t r u e  n o r t h  s h a l l  
be c o n s i d e r e d  t o  be 30 B 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 wh ich  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 2 1  because o f  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  d 3 v i c e s  ( s u c h  as r o o f  overhangs) s h a l l  be c o n s i d e r e d  t o  be 30 
B 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  E q u a t i o n  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 from 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 i on  2-536, 

EQUATION 2-536 

OTTVw = (Uw x  Aw x  TD ) + (Af x SF x  SC) + (Uf x Af x T )  
e  q 

Aow 

OT T  V, 2  = 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, B t u / ( h r  x  ft ) 

where Uw . = t h e  thermal  t r a n s m i t t a n c e  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  
Uf = 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 

TDeq = 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 Tab le  2-53N 

SC = 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  

T  = 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  d e s i g n  
c o n d i t i o n s ,  OF 

= t o t a l  a rea o f  w a l l  o p p o s i t e  c o o l e d  spaces, ft 2  
Aow 
SF 2  = s o l a r  f a c t o r  va lue  g i v e n  i n  F i g u r e  2-53F, B t u / ( h r  x ft ) 

NOTE: Where more t h a n  one t ype  o f  w a l l  and /o r  f e n e s t r a t i o n  i s  used, t h e  re -  - 
s p e c t i v e  term o r  te rms s h a l l  be expanded i n t o  subelements,  as 
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TABLE 2-53N 
EQUIVALENT TEMPERATURE DIFFERENCE VALUES 

Weight o  
wall (1 b:ft2) TDeo 

26-40 ........................................................ 37 
41-70 . o . . . . . . . ~ . . . . . . . ~ . . D O O ~ . ~ ~ . . . . . . . . . . . . . . . . . . . . . . . .  30 
71 and above ................................................. 23 

Weight of wall construct ion shal l  be determined from Chapter 26 of the  1981 
ASHRAE Handbook of  Fundamentals. 

2  (b )  Roof/Ceilin The overall  thermal t r a n s f e r  value in Btu/hr/f t  f o r  
d a  of the  ex te r io r  roof consist ing of opaque roof areas and 
fenes t ra t ion  areas t h a t  enclose i n t e r i o r  cooled spaces shal l  not exceed 
41 x U from Figure 2-53C. Equation 2-53H shall  be used to. deter-  
mine tR6 acceptable combinations of  opaque roof and fenes t ra t ion  areas. 

( c )  Fenestration Shading Coefficient .  The shading coef f i c i en t  values to  be 
-36 and 2-53H shal l  be obtained from Chapter 27  
of the 1981 edi t ion  of the  ASHRAE Handbook of Fundamentals. ' 

EQUATION 2-53H 

"or 

OTTV, = overall  thermal t r ans fe r  value fo r  roofs ,  Biu/(hr x f t  2  ) 
0 

where Ur = the thermal t ransmit tance of opaque roof ,  Btu/(hr x f t L  x 0 F )  

= area of opaque roof ,  f t  2 
A r  

= absorptance c o e f f i c i e n t ,  from Tab1 e  2-53P 
2 = the thermal transmittance of skyl ight ,  Btu/(hr x f t  x°F) 

7 

AS 
= area of skyl igh t ,  f t L  

SC = shading coeff ic ient  ' o f  sky1 ights  

T = temperature difference between ex te r io r  and i n t e r i o r  design 
condit ions,  O F  

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

A. r  
= the  external exposed gross roof/cei l  ing area of the  building 

over cooled spaces, f t z  
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TABLE 2-530 

MASS COEFFICIENT VALUES ( M ~ )  

~ t .  1 b / f t 2  (3 a s s  M,. 

0-15 ....O...O...e.......O.O..O.O....e.O..O.O. Light  1.00 
16-40 ............................................. Medium 0.92 
41 and above ..,..............s...,.............e.. Heavy 0.84 

TABLE 2-53P 

ABSORPTANCE COEFFICIENT VALUES (Ac) 

Sur face  Absorptance Ac 

Aspha l t ,  "dark roof"  ............................ .. 0.90 1 -00  
Gravel ............................................ 0.70 0.79 
ASHRAE " l i g h t  roof1' ............................... 0.45 0.52 
I n t e n s e  white ..................................... 0.35 0.42 

HVAC Systems 

Sec. 2-5327. 

Scope. Sec t ion  2-5314 e s t a b l i s h e s  HVAC system e f f i c i e n c y  requirements  for 
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 e s t a b l i s h e s  t h e  method o f  c a l c u l a t i n g  heat ing and coo l ing  loads  
t h a t  s h a l l  be t h e  b a s i s  f o r  HVAC equipment s e l e c t i o n .  Sec t ion  2-5329 e s t a b l i s h e s  
r e s t r i c t i o n s  on s imul taneous  heat ing and coo l ing .  Sec t ion  2-5330 e s t a b l i s h e s  
requirements  f o r  coo l ing  w i t h  outdoor  a i r .  Sec t ion  2-5331 e s t a b l i s h e s  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  r e s i s t a n c e  hea t ing .  Sec t ion  2-5332 e s t a b l i s h e s  
requirements  f o r  t h e  power consumption o f  fans .  

C a l c u l a t i o n  of Heating and Cooling Loads 

( a )  Design Loads. Heating and coo l ing  design l o a d s  s h a l l  be determined i n  
accordance with one o f  t h e  procedures desc r ibed  in Chapters 25 and 26 
of t h e  1981 ASHRAE Handbook of Fundamentals o r  an e q u i v a l e n t  computing 
procedure. 

( b )  Design Parameters.  The fol lowing design parameters ,  i n  con junc t ion  wi t h  
Sec t ion  2-5303(a) ,  s h a l l  be used f o r  H V A C  system design load de te rmina t jon  
f o r  general  comfort appl i c a t i o n s .  



Outdoor A i r .  The h e a t i n g  and/or  c o o l i n g  des ign  l o a d s  caused by t h e  
o u t d o o r  p o r t i o n  o f  t h e  v e n t i l a t i o n  a i r  s u p p l i e d  t o  t h e  occup ied  
spaces s h a l l  be based upon t h e  a i r  q u a n t i t i e s  t a b u l a t e d  i n  S e c t i o n  6  
o f  ASHRAE Standard  62-73. For t hose  HVAC systems wh ich  a r e  des igned 
t o  u t i l i z e  o u t s i d e  a i r  f o r  c o o l i n g ,  des ign  l o a d s  s h a l l  be based upon 
o u t d o o r  a i r  q u a n t i t i e s  n o t  more t h a n  33 p e r c e n t  o f  t h e  t a b u l a t e d  
recommended v e n t i l a t i o n  r a t e s .  For  t hose  HVAC systems wh ich  a r e  
designed t o  use a  f i x e d  minimum amount o f  o u t s i d e  a i r ,  d e s i g n  l o a d s  
s h a l l  be based upon ou tdoo r  a i r  q u a n t i t i e s  o f  n o t  more t h a n  t h e  
t a b u l a t e d  minimum v e n t i l a t i o n  r a t e s .  I n  b o t h  i n s t a n c e s ,  t h e  q u a l i t y  
o f  t h e  a i r  s h a l l  conform w i t h  t h e  requ i remen ts  o f  ASHRAE Standard  
62-73, and i n  no case s h a l l  t h e r e  be l e s s  t h a n  5  cfm p e r  person. 

A. I f  va lues  o f  o u t d o o r  a i r ,  o t h e r  t han  those  i n d i c a t e d  above, a r e  
proposed because o f  s p e c i a l  occupancy o r  p rocess  requ i remen ts  o r  
source  c o n t r o l  o f  a i r  contaminants ,  t hese  o u t d o o r  a i r  q u a n t i t i e s  
s h a l l  be u t i l i z e d  o n l y  a f t e r  l o c a l  enforcement agency app rova l  
and s h a l l  be used as t h e  b a s i s  o f  c a l c u l a t i n g  t h e  h e a t i n g  and/or  
c o o l  i n g  d e s i g n  1  oads. 

B. The use o f  r e c i r c u l a t e d  a i r  as s e t  f o r t h  i n  ASHRAE Standard  62-73 
w i l l  be a c c e p t a b l e  when n o t  i n  c o n f l  i c t  w i t h  S e c t i o n s  2-5329 
th rough  2-5332. 

2. I n f i l t r a t i o n .  When i n f i l t r a t i o n  c a l c u l a t i o n s  employ t h e  a i r  change 
method, h e a t i n g  and c o o l i n g  des ign  l o a d  d e t e r m i n a t i o n s  f o r  t h e  e n t i r e  
s t r u c t u r e  s h a l l  i n c l u d e  i n f i l t r a t i o n  a t  t h e  r a t e  o f  no more than  0.5 
a i r  changes pe r  hour f o r  a l l  b u i l d i n g s  t h a t  a r e  n o t  p ressu r i zed .  I n  
p r e s s u r i z e d  b u i l d i n g s ,  t h e  i n f i l t r a t i o n  s h a l l  be o f f s e t  by t h e  ou tdoo r  
a i r  p o r t i o n  o f  t h e  v e n t i l a t i o n  a i r  r equ i remen ts  o f  S e c t i o n  2-5328(b)3. 

Simultaneous H e a t i n g  and C o o l i n g  

Sec. 2-5329. B u i l d i n g s  s h a l l  be designed and c o n s t r u c t e d  t o  m i n i m i z e  use o f  
new energy f o r  s imu l taneous h e a t i n g  and c o o l i n g  o f  a  zone by r e h e a t ,  r e c o o l i n g ,  
o r  c o n c u r r e n t  o p e r a t i o n  o f  independent  h e a t i n g - a n d  c o o l  i n g  systems, as f o l l  ows : 

(a)  Recovered Energy. Recovered energy i n c l u d i n g  new energy  expended i n  t h e  
r e c o v e r y  process ( p r o v i d e d  t h e  amount expended i s  l e s s  t h a n  t h e  amount 
recovered)  may be used f o r  c o n t r o l  o f  tempera ture  and humid i t y .  

(b )  Reheat Systems. HVAC systems t h a t  r e h e a t  a t  l e a s t  20 p e r c e n t  o f  t h e  
t o t a l  a i r  i n  t h e  system s h a l l  meet t h e  f o l l o w i n g  requ i remen ts ,  as a p p l i c a b l e .  

1. Systems s e r v i n g  mu1 t i p l e  zones, i n c l u d i n g  those  employ ing  v a r i a b l e  a i r  
volume f o r  t empera tu re  c o n t r o l  , s h a l l  be p r o v i d e d  w i t h  c o n t r o l s  t h a t  
w i l l  a u t o m a t i c a l l y  r e s e t  t h e  system c o l d  a i r  s u p p l y  t o  t h e  h i g h e s t  
t empera tu re  l e v e l  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 
c o o l i n g .  S i n g l e  zone r e h e a t  systems s h a l l  be c o n t r o l l e d  so as t o  
sequence r e h e a t  and c o o l i n g .  

2. Constant  volume r e h e a t  systems which u t i l i z e  new energy  t o  s imu l -  
t a n e o u s l y  c o o l  and hea t  a i r  s t reams, s h a l l  o n l y  be used where a  
s p e c i f i c  h u m i d i t y  l e v e l  i s  r e q u i r e d  t o  s a t i s f y  t h e  process  needs. 



Exterior and i n t e r i o r  zones of constant volume reheat systems shall 
not be served by the same cooling coil i f  the t o t a l  a i r  quantity 
serving ex te r io r  spaces exceeds 20 percent of the  to ta l  a i r  quantity 
through the cooling co i l .  

( c )  Dual Duct and l4ultizone Systems. 

1. Constant volume dual duct o r  multizone systems which u t i l i z e  new 
energy t o  simultaneously heat and cool a i r  streams which a r e  subse- 
quently mixed fo r  temperature control a re  prohibited f o r  bui 1 dings 
l a rge r  than 20,000 square f e e t  of conditioned space. 

2. The hot deck temperatures of these systems shal l  be automatically 
r e se t  t o  the lowest temperatures necessary t o  s a t i s f y  the  zone 
requiring the  most heating. 

3. The cold deck temperature shal l  be automatically r e s e t  t o  the highest 
temperatures necessary to  s a t i f y  the zone requiring the most cooling. 

4. The a i r  leakage f o r  dampers u t i l  ized in these systems f o r  the mixing 
of heating and cooling a i r  shal l  be l imited t o  a  maximum 3 percent 
of the to ta l  a i r  quanti ty handled by the dampers when operating a t  
the maximum system pressure to  which the dampers will  be subjected. 
Manufacturer's label or  name plate shal l  s t a t e  leakage ra t e s .  

5. The amount of outside a i r  used with these systems may be fixed. 
Economizer cycles need not be used. 

( d )  Recool ing Systems. If an H Y A C  system recools a t  l e a s t  20 percent of the 
t o t a l  a i r  in the  system, recooling of heated a i r ,  d i r e c t l y  o r  ind i rec t ly  
by re f r ige ra t ion  to  control space temperature, shal l  be 1  imi ted by auto- 
matical ly r e se t t ing  the temperature t o  which the  supply a i r  i s  heated 
t o  the lowest temperature tha t  will s a t i s f y  the zone requiring the  most 
heating. 

( e )  Temperature Reset. For the purpose of r e se t t ing  hot and cold deck temper- 
a tures  o r  fan discharge a i r  temperatures as  required in Sections 2-5329(b) 
through 2-5329(d), one representat ive zone may be chosen t o  represent a 
maximum of 10 zones with s imi lar  heating or  coo15ng requirements. 

( f )  Concurrent Operation. Concurrent operation of independent heating and 
cooling systems serving common spaces, and requiring the  use of new 
energy f o r  heating, shal l  be minimized by one o r  both of the  following: 

1. By providing sequential temperature control of both heating and 
cooling capacity in each zone. 

2. By l imi t ing  the heating energy input ,  through automatic rese t t ing  of 
the heating medium temperature ( o r  energy input r a t e ) ,  to  only tha t  
necessary t o  o f f s e t  heat loss  due t o  transmission and i n f i l t r a t i o n  
and, where applicable,  t o  heat the vent i la t ion  a i r  supply t o  the 
zone. 



Cool i  ng with Outdoor Air 

Sec. 2-5330. 

Each cooling fan system (other  than those covered under Section 2-5329(d)) 
capable of more than 134,000 Btu/hr to ta l  cooling or  more than 5,000 cfm a i r  
volume, shal l  be designed with an economizer cycle to  use u p  t o  100 percent of 
the fan system capacity fo r  cooling with outdoor a i r  whenever cooling, requiring 
new energy, i s  needed and: 

1. The enthalpy of outdoor a i r  i s  lower than t h a t  of the indoor a i r ,  o r  

2 .  The outdoor dry bulb temperature i s  lower than t h a t  of the  return o r  
indoor a i r .  

EXCEPTIONS: Cooling with outdoor a i r  i s  not required under 
any of the following conditions. 

I. The qual i ty  of the  outdoor a i r ,  as  defined in Table 1 of ASHRAE 
Standard 62-73, i s  so poor as t o  require extensive treatment of a i r .  

11. The need f o r  humidification or  dehumidification requires the use of 
more energy than i s  conserved by outdoor a i r  cooling. 

111. The use of outdoor a i r  cooling may a f f e c t  the operation of other  
systems (such as return a i r  fans o r  supermarket r e f r ige ra t ion)  so as 
t o  increase the overall  energy consumption of the building. 

Elec t r ic  Resistance Heating Systems 

Sec. 2-5331. Electr ic  resistance heating systems shall not be used for  space 
heating unless a t  l e a s t  one of the following conditions i s  met: 

( a )  The e l e c t r i c  res is tance  system i s  used t o  supplement a  heating and/or 
cooling system by which a t  l e a s t  60 percent of the annual energy require- 
ment i s  supplied by a  device using a nondepletable source of energy. 

( b )  The e l e c t r i c  resistance heating equipment i s  the supplementary e l e c t r i c  
resistance equipment fo r  a  heat pump system. 

( c )  The capacity of the e l e c t r i c  resistance heating system i s  l e s s  than 10 
percent of the capacity of the to ta l  heating system. 

(d) A cost  comparison has been performed which demonstrates tha t  the 1 i f e  cycle 
cost  of the e l e c t r i c  resistance heating system i s  lower than the cost  of 
the a l te rnat ives  considered. If the building i s  mechanically cooled, the 
costs  associated with cooling shal l  be included in the cost  comparison. 

1. In areas where natural gas u t i l i t y  service i s  avai lable ,  the two 
a l ternat ives  considered shal l  be: 

A. A system in which 100 percent of the annual heating energy i s  met 
by burning of natural gas, o r  o i l  in a  boiler  o r  furnace. The 
type of f u e l ,  boi ler  and/or furnace to be considered i s  a t  the 
option of the building designer. 



8. '  The system proposed fo r  i n s t a l l a t i o n  by which more than 10 
percent of the annual heating energy requirement i s  met by 
e l e c t r i c  res is tance  heating. 

2. In areas where natural gas u t i l i t y  service i s  not ava i l ab le ,  the two 
a l t e rna t ives  considered shal l  be: 

A. A system in which a t  l e a s t  90 percent of the annual heating 
energy requirement i s  met by a  heat pump. 

B. The system proposed for  i n s t a l l a t i o n  by which more than 10 
percent of the  annual heating requirement i s  met by e l e c t r i c  
res is tance  heating. 

The method of ca lcula t ing  1  i f e  cycle cost  i s  defined in the Energy 
Conservation Design Manual. 

Power Consumption of Fans 

Sec.  2-5332. 

( a )  General. Overall a i r  capacity and a i r  handling system components, such as 
ducts ,  f i l t e r s ,  c o i l s ,  e t c . ,  shal l  be selected so as t o  provide an averoge 
fan performance index (FPI) of l e s s  than 5.0 cfm-inches per gross square 
foot  of the conditioned f loor  area of the  heated or  cooled space. The 
fan performance index shal l  be calculated in accordance with Equation 2-531. 

EQUATION 2-531 

FPI = CFMt x TPt  

Gross Floor Area 

Where CFMt = The t o t a l  supply a i r  quant i ty ,  cfm. 
TPt  = The to ta l  pressure of the supply fan ,  inches of water. 

( b )  Process Loads. The fac tor  CFMt in  Equation 2-531 may be adjusted in 

accordance with Equation 2-535 o r  2-53K when systems serve process 
heating or  cooling loads o r  make-up a i r .  Where s t a t e  o r  local jur isd ic t ions  
require special a i r  f i l t r a t i o n  to  meet the requirements of Table 1 of 
ASHRAE Standard 62-73 o r  Tables I o r  I1  of  ASHRAE Standard 62-1981, the  
pressure drop resul t ing  from these special a i r  f i l t r a t i o n  requirements may 
be subtracted from the  TPt  values used above fo r  the portion of a i r  

subject  to  these special  requirements. 

EQUATION 2-535 

CFMta = CFMt - CFMp 

Where: CFMta = Adjusted to ta l  CFM 

CFM = CFM required f o r  processing heating, cooling, o r  make-up, 
P 



EQUATION 2-53K 

- 
HS t 

Where: 
H~ P 

= S e n s i b l e  h e a t  o f  p rocess  l oad .  

Hs t = ~ o t a l  system room s e n s i b l e  h e a t ,  i n c l u d i n g  p rocess  hea t .  

( c )  S p e c i a l  Occupancies.  Where t h e  d e s i g n  square  f e e t  p e r  occupan t  i n  a 
space i s  l e s s  t h a n  50, t h e  f a n  per fo rmance i n d e x  may be  i n c r e a s e d  as 
f o l l  ows : 

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

2. 15 square  f e e t  pe r  pe rson  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  FPI  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 
wi  t h  Equa t i ons  2-53L, 2-53M, 2-53N, and 2-530. 

EQUATION 2-53L 

Where FPIa = A d j u s t e d  f a n  power index .  
FPI, = Fan power i n d e x  a t  maximum f l o w .  

'va = V a r i a b l e  volume c o n s t a n t .  

The v a l u e  o f  C v a  s h a l l  be de te rm ined  as f o l l o w s :  

1. Fo r  systems h a v i n g  no s t a t i c  p r e s s u r e  c o n t r o l  o t h e r  t h a n  d i s c h a r g e  
s i d e  dampers. 

EQUATION 2-53M 

2. Fo r  systems h a v i n g  s t a t i c  p r e s s u r e  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 o n  c e n t r i f u g a l  f ans .  

EQUATION 2-53N 



3. For systems having s t a t i c  pressure control operating fan speed o r  
variable pitch axial  fan blades. 

EQUATION 2-530 

Where CFMa = Average a i r  flow, cfm. 
CFN, = Maximum a i r  flow, ciin. 

TPa = Average system to ta l  pressure, inches of  water. 

TPm = Maximum system to ta l  pressure, inches of water. 

In the absence of verifying ca lcula t ions ,  CFMa may be assumed t o  be 0.85 x 
C FM, . 

Maximum Connected Lighting Load 

Sec. 2-5333. 

The maximum allowable connected l igh t ing  load in watts f o r  1  ighting inside the 
building envelope shal l  be determined in accordance with t h i s  Section. 

( a )  Calculate room cavi ty  r a t i o  for  each area from Equation 2-53P. 

EQUATION 2-53P 

5h ( L  + W )  RCR = -y 

Where R C R  = room cavi ty  r a t i o  
L = length of room 
W = w i d t h  of room 
h = ver t ica l  distance from the work plan to  the l igh t ing  f ix ture .  

(b )  Selec t  from Table 2-53Q, the  maximum allowable value in watts per square 
foo t ,  based on the applicable task o r  area and the applicable room cavity 
r a t i o .  

I f  the  applicable task or  area in Table 2-539 i s  referenced t o  Note 1, deternine 
the  allowable square f e e t  per occupant of each area from Table 2-53L, ca lcula te  
the  number of occupants in the area by dividing the area by the  allowable square 
f e e t  per occupant, and ca lcula te  the watts allowed fo r  task-oriented 1  ighti  ng 
and general area l igh t ing  as per Note 1. Total the watts of task-oriented 
l igh t ing  and general l igh t ing  for  the area.  

If  Note 2 appl i e s ,  ca lcu la te  the additional wattage required to  provide the 
a1 lowabl e  foot-candl e  level on the task.  

( c )  For e n t i r e  building, t o t a l  the wattages for  each area to  obtain maximum 
connected l ight ing  load fo r  the building. This t o t a l  includes wattages 
required to provide the  illumination levels  ca l led  for  by Note 2. 



TABLE 2-53Q 

MAXIMUM CONNECTED LIGHTING L O A D  

The maximum connected 1  i g h t i n g  load ( w a t t s  per square  f o o t )  f o r  each t a s k  and/or 
a rea  s h a l l  be ob ta ined  from t h i s  t a b l e .  Where no l i s t i n g  of load i s  found f o r  a  
t a s k  o r  a r e a ,  t h e  des igner  s h a l l  s e l e c t  a  load based on a s i m i l a r  1  i s t e d  t a s k ,  
and s u b m i t  informat ion f o r  approval 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  
reasoning behind t h e  s e l e c t i o n .  

Watts per  Square Foot 
Room Cavi ty  Rat io  Refer 

Task o r  Area 0- 5 5 + t o  Notes 

Ai r c r a f t  manufacturing 
Stock p a r t s  

Production . . . . . . . . . . . . . . . . . .  2.9 . . . . . . . . . . . . . . . . . .  Inspec t ion  (200) 
P a r t s  manufacturing 

D r i l l i n g ,  r i v e t i n g ,  screws . . . . . . . . . .  2.4 
Spray booths . . . . . . . . . . . . . . . . .  2.9 
Sheet l a y o u t  and temp1 a t e  work, shaping & 

smoothing of p a r t s  . . . . . . . . . . . .  2.9 
We1 d i  ng 

General i l l u m i n a t i o n  . . . . . . . . . . . . .  2.0 . . . . . . . . .  Prec i s ion  manual a r c  welding (1000) 
Subassembly 

Landing g e a r ,  fuse1 age,  w i  ng s e c t i o n s ,  
e t c .  . . . . . - . . . . . . . . . . . . .  2.9 

Fi nal Assembly 
Placing o f  motors ,  wing s e c t i o n s ,  landing 

g e a r ,  e t c .  . . . . . . . . . . . . . . . .  2.9 
Inspec t ion  o f  -assembled c r a f t  . . . . . . . . .  2.9 
Machine too l  r e p a i r s  . . . . . . . . . . . . . .  2.9 

A i r c r a f t  hangars 
Repair s e r v i c e  . . . . . . . . . . . . . . . .  2.9 

Armories 
D r i l l  . . . . . . . . . . . . . . . . . . . .  1.0 
Exhi b i t i o n s  . . . . . . . . . . . . . . . . .  1.3 

Art Gal 1  e r i e s  
General . . . . . . . . . . . . . . . . . . .  1.1 . . . . . . . . . . . . . . . . .  On p a i n t i n g s  (30)  . . . . . . . . .  On s t a t u a r y  & o t h e r  d i s p l a y s  (100) 

Assembly, manufacturing 
Rough easy see ing  . . . . . . . . . . . . . .  1.4 
Rough d i f f i c u l t  see ing  . . . . . . . . . . . .  2.1 . . . . . . . . . . . . . . . . . . . .  Medium 2.9 
F i n e . . . . . . . . . . . . . . . . . . . . .  (500)  . . . . . . . . . . . . . . . . . .  Extra Fine (1000) 



TABLE 2-53Q--Continued 

Watts per Square  Foot 
Room Cavi ty  Rat io  Refer 

Task o r  Area 0-5 S+ t o  Notes 

Auditoriums . . . . . . . . . . . . . . . . . . . . .  Assembly . . . . . . . . . . . . . . . . . .  E x h i b i t i o n s  . . . . . . . . . . . . . . .  Soc ia l  a c t i v i t i e s  
Automobile manufactur ing . . . . . . . . . . . . . . . . .  Frame assembly . . . . . . . . . . . . . . . .  Chass i s  assembly . . . . . . . . . . .  Final  assembly.  i n s p e c t i o n  

Body manufactur ing 
P a r t s  . . . . . . . . . . . . . . . . . . . .  
Assembly . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  F i n i s h i n g  & I n s p e c t i n g  

Baker ies  . . . . . . . . . . . . . . . . . .  Mixing room . . . . . . . . . . . . . . .  Fermentation room . . . . . . . . . . . . . . . . . .  Makeup room . . . . . . . . . . . . . . . . .  Proof i  ng room . . . . . . . . . . . . . . . . . . .  Oven room . . . . . . . . . .  F i l l i n g s  & o t h e r  i n g r e d i e n t s  
Decorating & i c i n g  

Hand . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Mechanical . . . . . . . . . . . . .  Scal e s  & thermometers . . . . . . . . . . . . . . . . . . . .  Wrapping 
Banks 

Lo b by . . . . . . . . . . . . . . . . . . .  General . . . . . . . . . . . . . . . .  Writ ing a r e a s  . . . . . . . . . . . . . . . .  T e l l e r s  s t a t i o n s  . . . . . . . . . . . . . . .  Pos t ing  & keypunch 
Barber shops & beauty p a r l o r s  . . . . . . . . . . .  
Bookbinding 

Folding.  s t i t c h i n g .  c u t t i n g .  e t c  . . . . . . . .  . . . . . . . . . . . . .  Embossing & I n s p e c t i o n  
Breweries 

Brew house. b o i l i n g .  keg ~ a s h i n g  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  F i l l i n g  
Candy making 

A1 1 excep t  d e c o r a t i n g .  s o r t i n g  . . . . . . . . .  
Decorat ing.  s o r t i n g  . . . . . . . . . . . . . .  

Canning & prese rv ing  . . . . . . . . . . .  I n s p e c t i o n .  c o l o r  grading 
Labeling & c a r t o n i n g  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  A l l  o t h e r  



TABLE 2-53Q--Continued 

Watts per Square Foot 
Room Cavity Ratio Refer 

0-5 5 + to Notes Task or  Area 

Central s t a t ion  . . . . . . . . . . . . . .  Chemical laboratory . . . . . . . . . . . . . . . . . .  Turbineroom 
Auxil i a r i e s .  bat tery rooms. boi ler  feed. 

tanks. burner pl atforms . hydrogen & C O Y  
mani fold.  greenhouse. switch gear. 
telephone equip. ga l l e ry  & water . . . . . . . . . . . . . . .  treatment area . . . . . . . . . . . . . . . . . . .  All other 

Chemical works . . . . . . . . . . . . . . . . . .  
Churches & synagogues . . . . . . . . . . . . . .  Alter.  ark.  rerodos . . . . . . . . . . . . . . . .  Choir & chancel . . . . . . . . . . . . . . . .  Pulpit .  rostrum . . . . . . . . . . . . . . .  Main worship area 
Clay products & cements . . . . . . . . . . . .  Grinding. presses. kiln . . . . . . . . . .  Molding . pressing. trimming . . . . . . . .  Enameling. rough color  & glazing . . . . . . . . . . . . . .  Fine color & glazing 
Cleaning & pressing 

Checking. sor t ing .  cl eaning . . . . . . . . . .  . . . . . . . . . . . . .  Inspection & spotting . . . . . . . . . . . . . . . . . . . .  Pressing 
Repair & a l t e ra t ion  . . . . . . . . . . . . . .  

Cloth products 
Cloth inspection . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  Cutting. pressing . . . . . . . . . . . . . . . . . . . . .  Sewing 

Cl othi ng manufacture 
Receiving. s tor ing .  shipping. sponging. 

decating. winding . measuring. f i t t i n g  
bundl ing . . . . . . . . . . . . . . . . . .  

Pattern making. preparation of trimming. 
piping. canvas & shoulder pads . . . . . . .  

Shops. pi l ing u p  & marketing . . . . . . . . . .  
Cutting. pressing . . . . . . . . . . . . . . .  
Sewing. inspection . . . . . . . . . . . . . . .  
Examining (perching) . . . . . . . . . . . . . .  

Club and lounge rooms . . . . . . . . . . . . . .  
Coal t ipp les  & cleaning plants 

Breaking. screening. c1 eaning . . . . . . . .  
Picking . . . . . . . . . . . . . . . . . . .  

Control & dispatch rooms 
General i l lumination . . . . . . . . . . . . . .  
Vertical boards . . . . . . . . . . . . . . . .  



TABLE 2-53Q--Continued 

Watts per Square Foot 
Room Cavity Ratio Refer 

Task o r  Area 0-5 5+ t o  Notes 

Cotton gin  i ndus t ry  . . . . . . . . .  Overhead equipment . b a l e  press  . . . .  G i n  s t and .  con t ro l  console .  1 i n t  c l e ane r  
Court rooms . . . . . . . . . . . . . . . . . .  Sea t ing  area  . . . . . . . . . . . . . .  Court a c t i v i t y  a r ea  
Dairy products . . . . . . . . .  Fi l i ng  i n spec t i on .  l a b o r a t o r y  . . . . . . . . .  B o t t l e  s o r t i n g .  gauges.  sca7 e s  . . . . . . . . . . . . . . . .  All o the r  a r ea s  . . . . . . . . . . . . . . . . . . .  Dance ha1 1 s  
Depots. t e rmina l s .  s t a t i o n s  . . . . . . . . . . . . . . . . .  Ticke t  o f f i c e s  . . . . . . . . . . . . . . . . .  Baggage check . . . . . . . . . . . .  Waiting room. restrooms . . . . . . . . . . . . . . . . . . .  Concourse 
E l e c t r i c a l  equipment manufacturing 

Irnpregnati ng . . . . . . . . . . . . . . . . . .  . . . . . . .  I n su l a t i ng  . coi  1 wi ndi ng . t e s t i n g  . . . . . . . . . . . . . . . . . . . .  Eleva tors  . . . . . . . . . . . . . . . . .  Engraving (wax) . . . . . . . . . . . . .  Explosives manufacturing 
Farms. d a i r y  . . . . . . . . . . . . . . .  Milking opera t ion  

Mi 1 k hand1 i  ng equi p e n t  . . . . . . . . . . . . . . . . . . .  General 
Washing a r e a .  bulk t ank  i n t e r i o r  . . . . . . .  

Feed a r ea  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Livestock housing a r ea  
Flour m i l l s  

Rol l ing.  s i f t i n g .  pur i fy ing  . . . . . - . . . .  
Product con t ro l  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  General . . . . . . . . . . . . . . . . . . .  Forge shops 

Foodservice f a c i l  iti e s  
Dining Areas 

Cashier . . . . . . . . . . . . . . . . . . .  
General . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Food Displays . . . . . . . . . . . . . . .  Commercial ki tchen 

Foundries 
Anneal ing . c l  eaning . shakecut . . . . . . . . .  
Pouring. s o r t i n g  . . . . . . . . . . . . . . . .  
Core making. i n spec t i on .  gr inding and 

chipping . molding . . . . . . . . . . . . .  
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Wat t s  p e r  S q u a r e  Foot  
Room C a v i t y  R a t i o  Re fe r  

Task o r  Area 0-5 5+ t o  Notes 

Garages .  a u t o  and t r u c k  
S e r v i c e  g a r a g e s  . . . . . . . . . . . . . . . . . . .  R e p a i r s  3.4 . . . . . . . . . . . . .  A c t i v e  t r a f f i c  a r e a s  1.2 
Pa rk ing  g a r a g e s  

E n t r a n c e  . . . . . . . . . . . . . . . . . . .  ( 5 0 )  . . . . . . . . . . .  T r a f f i c  & pa rk ing  a r e a s  1.0 
G l a s s  works 

Mix & f u r n a c e  rooms. p r e s s i n g  & l e h r .  . . . . . . . . . . . .  g l a s s b l o w i n g  machines  1.4 . . . . . . . . . .  G r i n d i n g .  c u t t i n g .  s i l v e r i n g  2.0 . . . . . . . . . .  F i n e  g r i n d i n g .  b e v e l .  p o l i s h  2.9 . . . . . . . .  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  (200 )  
Gl ove  m a n u f a c t u r i n g  

K n i t t i n g .  s o r t i n g  . . . . . . . . . . . . . . .  2.9 
P r e s s i n g .  c u t t i n g  . . . . . . . . . . . . . . .  
Sewing. i n s p e c t i o n  

( 3 0 0 )  . . . . . . . . . . . . . . .  (500 )  
Hat m a n u f a c t u r i n g  . . . . . . . .  Dyeing. s t i f f i n g .  b r a i d i n g .  e t c .  2.9 . . . . . . . . .  Forming. s i z i n g .  pouncing .  e t c  (200 )  

Sewing . . . . . . . . . . . . . . . . . . . . .  
I c e  Making. e n g i n e  & compres so r  room 

( 5 0 0 )  . . . . . . .  1.0 
I n s p e c t i o n  

O r d i n a r y  . . . . . . . . . . . . . . . . . . . .  
D i f f i c u l t  

( 5 0  . . . . . . . . . . . . . . . . . . .  
Highly  d i f f i c u l t  

( 100 )  . . . . . . . . . . . . . . . .  
Very d i f f i c u l t  

( 200 )  . . . . . . . . . . . . . . . . .  (500 )  
Most d i f f i c u l t  . . . . . . . . . . . . . . . . .  (1000 )  

I r o n  and s t e e l  manuac tu r ing  
Cont ro l  p l a t f o r m s .  h o t  t o p .  m ixe r  

b u i l d i n g  . . . . . . . . . . . . . . . . . .  1.3  . . . .  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  1.0 
R o l l i n g  m i l l s  . . . . . . . .  Pipe .  r o d .  t u b e .  w i r e  drawing 2.0 . . . . . . . . . . . . . . .  All  o t h e r  a r e a s  1.3 
T i n  p l a t e  m i l l s  . . . . . . . . . . . . . . . .  2.0 
Motor.  machine  room . . . . . . . . . . . . . .  1.3 
I n s p e c t i o n  . . . . .  Black p l a t e .  bloom & b i l l e t  c h i p p i n g  2.7 . . . . . .  T i n  p l a t e  & o t h e r  b r i g h t  s u r f a c e s  
All  o t h e r  a r e a s  

( 2 0 0 )  . . . . . . . . . . . . . . . .  0.5 
J e w e l r y  & watch m a n u f a c t u r i n g  . . . . . . . . . .  
Laundr i e s  

( 5 0 0 )  

Washing . . . . . . . . . . . . . . . . . . . .  1.3 
F la twork  i r o n i n g .  1  i s t i n g .  mark ing  . . . . . . .  2.0 
Machine & p r e s s  f i n i s h i n g .  s o r t i n g  . . . . . . .  2.4 
F ine  hand i r o n i n g  . . . . . . . . . . . . . . .  2.9 
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Wat ts  p e r  S q u a r e  Foot 
Room C a v i t y  R a t i o  Refer  

Task o r  Area 0-5 5  + t o  Notes 

L e a t h e r  manufac tu r ing  
C lean ing .  t a n n i n g .  s t r e t c h i n g .  v a t  . . . . . . .  1.3 2. 0 
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 2.7 
F i n i s h i n q  & s c a r f i n g  . . . . . . . . . . . . . .  2.9 4.0 

L e a t h e r  working 
P r e s s i n g  . winding .  g l a z i n g  . . . . . . . . . . .  (200 )  (200 )  
Grading .  matching  . c u t t i n g  s c a r f i n g .  

sewinq . . . . . . . . . . . . . . . . . . . .  (300)  (300) . 
L i  b r a r i e s  

Reading a r e a s  
Reading p r i n t e d  m a t e r i a l  . . . . . . . . . . .  2.0 2.5 
S tudy  and n o t e  t a k i n g  . . . . . . . . . . . .  3.8 4.0. 

Confe rence  a r e a s  . . . . . . . . . . . . . . . .  2.0 2.5 
S e m i n a r r o o m  . . . . . . . . . . . . . . . . . .  3.8 4.0 . . . . . . . . . . . . . . . . . .  Book s t a c k s  2.0 2.5 
Book r e p a i r  & b ind ing  . . . . . . . . . . . . .  2.3 3.4 

C a t a l o g i n g  . . . . . . . . . . . . . . . . . .  3.8 4.0 . . . . . . . . . . . . . . . . . . .  Card F i l e s  4.1 4.7 
C a r r e l s  . . . . . . . . . . . . . . . . . . . .  3.8 4.0 
C i r c u l a t i o n  desk  . . . . . . . . . . . . . . . .  3.8 4.0 
Rare book rooms. a r c h i v e s  . . . . . . . . . . . . . . . .  S t o r a g e  a r e a s  1.0 1.6 

Reading a r e a s  . . . . . . . . . . . . . . . .  4.1 4.7 
Map. p i c t u r e  & p r i n t  rooms . . . . . . . . . . . . . . . .  S t o r a g e  a r e a s  1.3 1.9 

Use a r e a s  . . . . . . . . . . . . . . . . . .  4.1 4.7 
Aud iov i sua l  a r e a s  . . . . . . . . . . . . . . .  2.3 3.4 
Audio l i s t e n i n g  a r e a s  

General  . . . . . . . . . . . . . . . . . . .  1.3 1 .9  
Note t a k i n g  . . . . . . . . . . . . . . . . .  3.8 4.0 
Record i n s p e c t i o n  . . . . . . . . . . . . . .  3.0 3.6 

Locker  rooms . . . . . . . . . . . . . . . . . . .  0.9 1.3 
Machine shops  

Rough bench & machine work - . . . . . . . . . .  2.0 2.7 
Medium bench & machine work. a u t o m a t i c  

machines .  rough g r i n d i n g .  medium b u f f i n g  . . . . . . . . . . . . . . . .  & p o l i s h i n g  3.0 3.7 
F i n e  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  . . . . .  ( 5 0 0 )  (500 )  . . . . . . . . . . . . . . . .  E x t r a - f i n e  work (1000)  (1000)  
M a t e r i a l s  hand l ing  

Wrapping. packing  l a b e l i n g  . . . . . . . . . . .  2 . 3  3 . 2  
P i c k i n g  s t o c k .  c l a s s i f y i n g  . . . . . . . . . . .  1.6 2.2 
Loading.  t r u c k i n g  . . . . . . . . . . . . . . .  1.2 1.7 
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Meat packing 
Sl augh te r i  ng . . . . . . . . . . . . . . . . . .  1.6 2.2 
Cleaning,  c u t t i n g ,  cooking,  g r i n d i n g ,  

canning . packing . . . . . . . . . . . . . .  2.9 3.7 
Municipal buil  d ings - - f i re ,  pol i c e  

POI i c e  
I d e n t i f i c a t i o n  records  . . . . . . . . . . . . .  5.0 6.0 
J a i l  c e l l s  & i n t e r r o g a t i o n  rooms . . . . . . .  1.6 2.2 - 

F i r e  ha1 1 
Dormitory . . . . . . . . . . . . . . . . . .  0.9 1.3 
Recreat ion room, wagon room - . . . . . . . .  1.3 1.9 

Off i'ces 
Draf t ing rooms . . . . . . . .  Detail  ed d r a f t i n g ,  ca r tography  . . . . . . . . . . . .  Rough 1 ayout d r a f t i n g  
Accounting o f f i c e s  

Audi t ing,  tabu1 a t i n g ,  bookkeeping, 
bus iness  machine o p e r a t i o n  . . . . . . . . .  5.0 6.0 

General o f f i c e s  
Reading poor reproduc t ions ,  business  machine 

o p e r a t i o n ,  computer o p e r a t i o n  . . . . . . .  5.0 6.0 
Reading handwrit ing i n  hard pencil  o r  on 

poor paper ,  reading f a i r  r eproduc t ions ,  
a c t i v e  f i l i n g ,  mail s o r t i n g  . . . . . . . . .  4.0 4.7 

Reading handwrit ing i n  ink o r  medium pencil  
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  . . . . . . . . . . . . . . . . . . .  3.6 3.8 

P r i v a t e  offices--same except :  
Reading high c o n t r a s t  o r  well p r in ted  

mate r ia l  s . . . . . . . . . . . . . . . . .  1.7 2.0 
Conferr ing and in te rv iewing  . . . . . . . . .  1.0 1.6 

Medical and Dental O f f i c e s ,  Cl i n i c s  
Dental s u i t e  

General ,  o p e r a t o r y  . . . . . . . . . . . . .  2.7 4.0 
Recovery room . . . . . . . . . . . . . . .  0.3 0.4 

Examination & t r ea tment  rooms . . . . . . . . . . . . . . . . . . .  General 2.0 3.0 
Examining tab1 e . . . . . . . . . . . . . .  3.6 4.8 

Labora to r ies  . . . . . . . . . . . . . . . . . .  General 2.0 3.0 
Close work a r e a s  . . . . . . . . . . . . . .  4.1 4.7 

N u r s e s d e s k  . . . . . . . . . . . . . . . . .  3.7 3.7 
Therapy, physi cal 

General . . . . . . . . . . . . . . . . . .  1.3 1.9 
L i p r e a d i n g  . . . . . . . . . . . . . . . .  4.5 6.0 

Therapy, occupat ional  
Work a r e a ,  general  . . . . . . . . . . . . .  2.0 3.0 
Work t a b l e s ,  f i n e  work . . . . . . . . . . .  3.6 4.8 
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P a i n t  m a n u f a c t u r i n g  
General  . . . . . . . . . . . . . . . . . . . .  1.3 . . . . . . . . . . . . . . . . .  C o l o r  ma tch ing  (200 )  

P a i n t  s h o p s  
Dipping .  s p r a y i n g .  f i r i n g  . . . . . . . . . . .  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 l  s p e c i a l  s p r a y i n g  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 (300 )  

Pape r  box m a n u f a c t u r i n g  . . . . . . . . . . . . .  2.0 
Pape r  m a n u f a c t u r i n g  

B e a t e r s .  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 

machines  . . . . . . . . . . . . . . . . . . .  2.0 
Hand c o u n t i n g .  wet end o f  paper  machine . . . .  2.4 
Paper  machine r e e l .  p a p e r  i n s p e c t i o n .  

l a b o r a t o r i e s  . . . . . . . . . . . . . . . . .  3.1  . . . . . . . . . . . . . . . . . . . .  Rewi n d e r  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 
P o s t  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 t c  . . . . . . . . . . . . . .  3.1 

Poul t r y  i n d u s t r y  
Brooding . p r o d u c t i o n .  1  a y i  ng rooms . . . . . . .  1.0 
H a t c h e r i e s  . . . . . . . . . . . . . . . . . . .  General  1.0 

Dubbing s t a t i o n  . . . . : . . . . . . . . . .  3.8 . . . . . . . . . . . . . . . . . . . .  Sex ing  ( 1 0 0 0 )  
E g g h a n d l i n g  . . . . . . . . . . . . . . . . . .  2.0 
Egg p r o c e s s i n g  . . . . . . . . . . . . . . . . .  2.3 
Fowl p r o c e s s i n g  

Unloading 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 

F e e d s t o r a g e  . . . . . . . . . . . . . . . . . .  0.6 
C h a r t s  and r e c o r d s .  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 y p e .  c a s t i n g  . . . .  2.9 
Font  a s sembly .  s o r t i n g  . . . . . . . . . . . .  10 

P r i n t i n g  p l a n t s  . . . . . . . . . . . . . .  Colo r  i n s p e c t i o n  ( 2 0 0 )  
Machine c o m p o s i t i o n  . . . . . . . . . . . . .  3.1 

Composing room . . . . . . . . . . . . . . . . .  3.1 
P r e s s e s  . . . . . . . . . . . . . . . . . . .  2.4 
P r o o f r e a d i n g  . . . . . . . . . . . . . . . . .  3.8 
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El ectrotypi ng 
Molding , routi ng , f i  ni shi ng  , 

1 eve1 i ng mol d s ,  trirnmi ng . . . . . . . . . . 3.1 4.1 1 
Blocking, t inning,  e lec t ropla t ing,  

washing, backing . . . . . . . . . . . . . . 2.0 2.7 
Photoengravi ng 

Etching, staging, blocking . . . . . . . . . . 2.0 . 2.7 
Routing, f in ishing,  proofing, t i n t  

1 ayi ng , maski ng . . . . . . . . . . . . . . 2.9 3.7 
Rubber goods, mechanical 

Stock preparation 
Pl astering , mil 1 i n g  , banbury . . . . . . . . . 1.3 2.0 
Calendering . . . . . . . . . . . . . . . . . 2.0 2.7 

Fabric preparation, stock cu t t ing ,  hose 
1 ooms , extruded & molded products , 
c u r i n g . .  . . . . . . . . . . . . . . . . . . 2.0 2.7 

Inspection . . . . . . . . . . . . . . . . . . . (200 )  (200)  
Rubber t i  re manufacturing 

Banbury . . . . . . . . . . . . . . . . . . . . 1.3 2.0 
Tread stock 

General . . . . . . . . . . . . . . . . . . . 2.0 2.7 
Booking and inspection, extruder, 

checking, weighing, width measuring . . . . 2.9 3.7 
Cal enderi ng . . . . . . . . . . . . . . . . . . 2.0 2.6 
Stock cutt ing 

General . . . . . . . . . . . . . . . . . . . 1.3 2.0 
Cutters & spl icers  . . . . . . . . . . . . . . 2.9 3.7 

Bead building . . . . . . . . . . . . . . . . . 2.0 2.7 
Tire building 

General . . . . . . . . . . . . . . . . . . . 2.0 2.7 
A t  machi nes . . . . . . . . . . . . . . . . . 3.2 3.9 

In-process stock . . . . . . . . . . . . . . . . 1.3 2.0 
Curing 

General . . . . . . . . . . . . . . . . . . . 1.3 2.0 
A t  molds . . . . . . . . . . . . . . . . . . . 2.4 3.4 1 

Inspection 
General . . . . . . . . . . . . . . . . . . . 2.9 3.7 1 
A t  t i r e s  . . . . . . . . . . . . . . . . . . . (300 )  (300)  2 

Storage . . . . . . . . . . . . . . . . . . . . 1.0 1.4 
Sawi l l  s  

Grading redwood lumber . . . . . . . . . . . . . (300)  (300)  2 
School s  

C1 assrooms 
Grade A . . . . . . . . . . . . . . . . . . . 3.7 - 3 
Grade B . . . . . . . . . . . . . . . . . . . 3.2 - 3 
Grade C . . . . . . . . . . . . . . . . . . . 2.7 - 3 
Grade D . . . . . . . . . . . . . . . . . . . 2.2 - 3 
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shops . . . . . . . . . . . . . . . . . . . . .  3.1 4.1 a 
S e r v i c e  space 

S ta i rways .  c o r r i d o r s  . . . . . . . . . . . . . .  . 1. 0  
T o i l e t s .  wash rooms . . . . . . . . . . . . .  . 1.6 

S e r v i c e  S t a t i o n s  
S e r v i c e b a y s  . . . . . . . . . . . . . . . . . .  1.3 2.0 
Sa les  room . . . . . . . . . . . . . . . . . . .  2.0 2.7 

Sheet  m e t a l  works . . . . . . . . . . . . . . . . . . . .  General 2.0 2.7 
T i n  p l a t e  i n s p e c t i o n .  s c r i b i n g  . . . . . . . . .  (200)  (200)  

Shoe manu fac tu r i ng .  1 e a t h e r  
C u t t i n g  and s t i t c h i n g  . . . . . . . . . . . . .  (300)  (300) 
Making and f i n i s h i n g  . . . . . . . . . . . . . .  (200) (200) 

Shoe manu fac tu r i ng .  r u b b e r  
Washing. c o a t i n g .  m i l l  r un .  compounding . . . .  1 . 3  2.0 
'darn ish i  ng . v u l  c a n i z i  ng . ca1 e n d e r i  ng . 

upper and s o l e  c u t t i n g  . . . . . . . . . . . .  2.0 2.7 . . . . . . . .  So le  r o l l i n g .  l i n i n g .  f i n i s h i n g  2.9 3.7 
Show windows..varies. see n o t e  2  . . . . . . . .  . . 
Soap m a n u f a c t u r i n g  . . . . . . . . . . . . . . . .  1.7 2.3 
Stone c r u s h i n g  and s c r e e n i n g  

Screens . . . . . . . . . . . . . . . . . . . .  1.0 1.4 
A l l  o t h e r  . . . . . . . . . . . . . . . . . . .  0.6 0.8 

S to rage  b a t t e r y  m a n u f a c t u r i n g  . . . . . . . . . .  2.0 2.7 
S to rage  rooms o r  warehouses 

I n a c t i v e  . . . . . . . . . . . . . . . . . . . .  0.3 0.4 
A c t i v e  

Rough b u l k y  . . . . . . . . . . . . . . . . . .  0.6 0.8 
Medium . . . . . . . . . . . . . . . . . . . .  1.0 1.4 
F i n e  2.0 2.7 

C i r c u l a t i o n  areas . . . . . . . . . . . . . . .  l.Q 1.6 
Merchand is ing  areas  . . . e m . . . . . . . . .  3.1 4.1 
Showcases. d i s p l a y s .  see n o t e  2  . . . . . . . .  . . 
A1 t e r a t i o n  room . . . . . . . . . . . . . . . . . . .  General 1.7 2.5 

P ress ing  . . . . . . . . . . . . . . . . . . .  3.8 5.0 
Sewing . . . . . . . . . . . . . . . . . . . .  (20Q)  (200) 

F i t t i n g  room 
General . . . . . . . . . . . . . . . . . . .  1.7 2.5 
F i t t i n g  areas . . . . . . . . . . . . . . . .  (200)  (200) 

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  . . . . . . . . . . .  2.0 2.7 
Sugar r e f i n i n g  . . . . . . . . . . . . . . . . . . . .  Grading 2.0 2.7 

C o l o r  i n s p e c t i o n  . . . . . . . . . . . . . . .  (200)  (200) 
T e s t i n g  l a b o r a t o r i e s  . . . . . . . . . . . . . . . . . . . .  General 2.0 3.0 

Meters .  s c a l e s .  e t c  . . . . . . . . . . . . . . .  (200)  (200)  2  
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T e x t i l  e  mi 11 s 
General . . . . . . . . . . . . . . . . . . . .  2.0 3.0 
Warping, weaving, s p i n n i n g ,  

dyeing,  f i n i s h i n g  . . . . . . . . . . . . . .  2.9 3 . 7  '1 
Inspec t ion- -var ies ,  s e e  no te  2 . . . . . . . . .  - - 2 

T h r e a t r e s  and motion p i c t u r e  houses 
Auditorium & foyer  . . . . . . . . . . . . . .  0.3 0.4 
Lobby . . . . . . . . . . . . . . . . . . . . .  0.9 1.3 

Tobacco products 
Dryi ng . s t r i  pping . general  . . . . . . . . . . .  1.3 2.0 . . . . . . . . . . . . . . .  Grading & s o r t i n g  (200)  (200) 2 

T o i l e t s ,  wash rooms, 1 ounges . . . . . . .  ; . .  1.0 1.6 
Upholstering . . . . . . . . . . . . . . . . . .  2.9 3.7 1 
welding 

- 

General . . . . . . . . . . . . . . . . . . . .  2.0 3.0 
Prec i s ion  welding . . . . . . . . . . . . . . .  (1000) (1000) 2 

Woodworking 
Rough sawing & bench work . . . . . . . . . . .  1.3 2.0 
S i z i n g ,  planning , rough sanding,  

medium machine and bench work, 
g l u i n g ,  veneer ,  cooperage . . . . . . . . . .  2.0 3.0 

S t o c k r o o m s . . . . . . . . . . . . . . . . . . . .  1.3 2.0 
Fine bench & machine work . . . . . . . . . . .  2.9 3.7 1 

NOTES : 

1. Maximum connected l i g h t i n g  load f o r  t h e s e  t a s k s  s h a l l  be based on a 
combination o f  general  and t ask-or ien ted  1 i g h t i n g .  Values given i n  Tab1 e 
2-534 a r e  f o r  t a sk-or ien ted  1 i g h t i  ng. Maximum connected 1 oad f o r  general  
l i g h t i n g  s h a l l  not  be more than one- thi rd  o f  t h e  l i s t e d  l eve l  f o r  t h e  
t a s k ,  and not more than two wat t s  per square  f o o t  un less  a s p e c i f i c  load 
i s  1 i s t e d  f o r  t h e  general  a rea  involved.  In t h i s  c a s e  t h e  general  and 
t a s k  a r e a s  a r e  c a l c u l a t e d  s e p a r a t e l y .  Where severa l  types  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  loads ,  t h e  load f o r  general  l i g h t i n g  
s h a l l  not  be more than one- thi rd  o f  t h e  area-weighted loads  f o r  t h e  
t a s k s .  Where t a sk-or ien ted  1 igh t ing  i s  used,  i t  should 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 general  1y  conf ined t o  
t h e  t a s k  a r e a .  Task a r e a  i s  def ined a s  50 square  f e e t  in  a r e a ,  cen te red  
a t  t h e  major 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  
a l l  a r e a s  w i t h  an occupant r a t i n g  from Table 2-531. o f  50 square  f e e t  per 
occupant o r  more. For occupant r a t i n g s  o f  l e s s  than 50 square  f e e t  per 
occupant ,  t a s k  a r e a  s h a l l  equal occupant r a t i n g .  

2. Numbers i n  pa ren theses  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 o o t c a n d l e s .  
Light ing f o r  t h e s e  t a s k s  s h a l l  be obta ined by l o c a l  o r  l o c a l i z e d  general  



NOTES : (cont 'd)  

l igh t ing ,  and must be confined to the speci f ic  task a r e a ,  which must be 
described. No wattage 1  imit appl ies ,  b u t  the wattage required must be 
included in the maximum connected 1  ighting load Power allotment f o r  
general l igh t ing  in the same area shal l  not exceed two watts per square 
foot  unless a  spec i f i c  value i s  given fo r  the general area. Note t h a t  the 
wattage obtained under t h i s  Note i s  the actual required design wattage and 
not a  power a1 lotment. 

3 , .  Grade l e t t e r s  apply t o  Performance Grade (ESI) only. For determination 
of grade of visual performance to be obtained, r e f e r  to  "California 
School Lighting Design and Evaluation," 1977 revis ion ,  California S ta te  
Department of Education, Bureau of School Facil i  t i e s  Planning , Sacraments, 
C A ,  and Los Angel es  , CA. 

4. Purely decorative or  ornamental l igh t ing  m u s t  comply with the  wattage 
1 imitat ions of the par t icular  area. 

EXCEPTION: Areas where l igh t ing  i s  an integral  part  of the  process such as  
s tage  1 ighting in thea te r s ,  1  i g h t i n g  fo r  plant growth, photographic 1  ight ing ,  
and areas where control requirements d i c t a t e  the use of spec i f i c  systems suc7 
as  those requiring incandescent dimming or frequent switching, a re  exempt from 
the  watts per square foot I imitation only. The maximum connected l igh t ing  
load f o r  these areas must be reported. In general , t h i s  wi 11 be 1 ight  which 
i s  present fo r  reasons other  than to  perform a visual task,  



ENERGY CONSERVATION STANDARDS FOR NEW OFFICE BUILDINGS 

Requirements 

Sec. 2-5341. 

( a )  Proposed new o f f i c e  b u i l d i n g s  s h a l l  comply with Sec t ions  2-5301 through 
2-5304, 2-5311 through 2-5319, 2-5343, and e i t h e r  2-5341(b) o r  2-5342. 

( b )  Energy Budgets--Performance Compliance Approach. 

Any new o f f i c e  us ing 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  (Btu)  o f  energy per 
square  f o o t  o f  condi t ioned f l o o r  a r e a  per year  from 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  Table 2-53R o r  Table  2-53s f o r  t h e  a p p l i c a b l e  
bu i ld ing  t y p e ,  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  Figure 2-53G. 
Any such bu i ld ing  s h a l l  a l s o  comply wi th  Sec t ions  2-5301 through 
2-5304, 2-5311 through 2-5319 and 2-5343. Energy requ i red  f o r  bui ld ing 
coo l ing  s h a l l  be included i n  t h e  energy consumption c a l c u l a t e d  f o r  t h e  
buil 'ding even i f  t h e  plans  and s p e c i f i c a t i o n s  do not i n d i c a t e  t h a t  a i r  
cond i t ion ing  w i l l  be i n s t a l  1  ed. 

2. The budgets i n  Tables  2-53R and 2-53s may be ad jus ted  when t h e  op t iona l  
c a l c u l a t i o n  f o r  maximum connected 1  i g h t i n g  load in  Sect ion 2-5342(d)2 
i n d i c a t e s  more than 1.50 w a t t s  per square  f o o t  o f  condi t ioned f l o o r  
a r e a  1  i g h t i n g  a1 lo tment .  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  
fo l  1  owi ng formul a  : 

2 AEB = EB + [(MCLL - 1.50 w a t t s / f t  ) * 31.79 kBtu/watt-year] 

AEB = Adjusted Energy Budget. 

EB = Energy Budget.from Table 2-53R o r  Table  2-53s. 

2  MCLL = Maximum connected 1 i g h t i n g  load from 5 2-5342(d)2 i n  w a t t s / f t  . 



T a b l e  2-53R. ENERGY BUDGETS FOR OFFICES OF 
THREE OR FEWER HABITABLE STORIES 

[ k 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  a rea  p e r  y e a r ]  

Cl i rnate 
Zone C o n d i t i o n e d  Cross -Sec t i ona l  Area o f  a  S t o r y  i n  Square Feet  1/ 

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  t h a n  

1 ess 5,000 7,500 10,000 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  b a s i s  
under  S e c t i o n  2-5304(d)2. 





A l t e r n a t i v e  Component Packages: P r e s c r i p t i v e  Compliance Approach 

Sec. 2-5342. 

Any new o f f i c e  using a  p r e s c r i p t i v e  compliance approach s h a l l  have i n s t a l l e d  t h e  
measures i n  A1 t e r n a t i v e  Component Package A ,  B ,  o r  C ,  1  i s t e d  in  Tables  2-53V1 
through 2-53V16 and 2-53W1 through 2-53W16 and desc r ibed  f u r t h e r  i n  Sec t ions  
2-5342(a)-2-5342(e),  f o r  t h e  a p p l i c a b l e  bu i ld ing  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  i i g u r e  2-536. Any such bu i ld ing  s h a l l  a l s o  comply wi th  Sec t ions  
2-5301 through 2-5304, 2-5311 through 2-5319, and 2-5343, 

( a )  Opaque Bui lding Envelope. 

1. The roof 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-value (R+)  
o f  a t  l e a s t  t h e  value  shown in  t h e  A1 t e r n a t i v e  Component Package. Zhere 
p a r t s  o f  t h e  roof o r  f l o o r  have an R-value d i f f e r e n t  from o t h e r  pa rxs ,  
t h e  t o t a l  R-val ue s h a l l  be determined using t h e  weighted average 
technique shown in Equation 2-53R. 

2. The opaque wall s h a l l  have a  t o t a l  R-value (Rt)  o f  a t  l e a s t  t h e  value 
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  opaque wal l .  Where p a r t s  of 
t h e  opaque wall have a  heat  c a p a c i t y  o r  R-val ue d i f f e r e n t  from o t h e r  
p a r t s ,  t h e  t o t a l  R-value s h a l l  be determined using t h e  weighted 
averaging techniques  shown in Equations 2-534 and 2-53R. The wall 
complies i f  Ra 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 .  

Equation 2-53Q 

Where 

Rm = Minimum t o t a l  R-value requ i red  f o r  t h e  opaque wall a s  a  
who1 e. 

A ~ ~ l  ( 2 ,  ... 5 )  = Total  a r e a  of a l l  p a r t s  o f  t h e  opaque wall x 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 tegory  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  2-value r e q u i r e d  in  t h e  Packags 
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 tegory .  

AT = Total  opaque wall a r e a .  



B. Di f fe ren t  R-values. 

Equation 2-53R 

Where 

Ra = Weighted average t a t a l  R-value of opaque wall proposed 
t o  be i n s t a l l e d .  

A 1 ( ~ , . . . n )  = Total area of a l l  par t s  of the  opaque wall w i t h  
a  t o t a l  R-value of R l ( 2  ,... n )  

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 ,  wall i n su l a t ion  sha l l  
be in tegra l  with o r  e x t e r i o r  t o  the r e s t  of t he  wall assembly. 

(b)  Vert ical  Glazing. 

1, The square f e e t  of ve r t i ca l  glazing f o r  the e n t i r e  building sha l l  be 
no more than the percentage of the  square f e e t  of the  e x t e r i o r  
sur face  of wall s  (excl uding parapets ,  wing wall s ,  and o ther  protrusions 
from the  e x t e r i o r  sur faces  of wall s )  shown in the A1 t e r n a t i v e  Component 
Package f o r  the  spec i f ied  shading coe f f i c i en t  of the  glazing.  

2. The square f e e t  of glazing on west-facing walls sha l l  be no more than 
the percentage of  the  square f e e t  of the e x t e r i o r  sur face  of wal ls  
(excluding parape ts ,  wing wall s ,  and other  protrusions from the  
e x t e r i o r  sur faces  of wal l s )  shown in the Al te rna t ive  Component 
Package f o r  the  spec i f ied  shading c o e f f i c i e n t  of the  glazing. 

3. In determining the  maximum percentage of glazing allowed under ( b ) l .  
and (b )2 . ,  i f  t he  shading c o e f f i c i e n t s  of d i f f e r e n t  pa r t s  of glazing 
vary, t he  glazing percentage sha l l  be no more than the  value shown, 
shown, f o r  the  area-weighted average of t he  shading c o e f f i c i e n t s  of  
the  glazing. 

4. I f  the  percentages of  ve r t i ca l  glazing i n  Al te rna t ive  Component 
Package B a r e  i n s t a l l e d ,  the  added glazing must be accompanied by 
dayl ight ing cont ro ls  of e l e c t r i c  l i gh t ing  in d a y l i t  a reas  a s  required 
in Section 2-5342(d) 1 . C .  

5. For the  purpose of complying with Sections 2-5342(b)1. and 2-5342(d)2., 
ve r t i ca l  glazing with a  shading c o e f f i c i e n t  of 1.00 t o  0.72 may be 
t r ea t ed  as  v e r t i c a l  glazing with a  shading c o e f f i c i e n t  of 0.71 t o  0.61 
i f :  

A. the  ve r t i ca l  glazing faces within 45 degrees of t r u e  south ;  
and 

B. the  ve r t i ca l  glazing i s  shaded with an opaque e x t e r i o r  overhang 
t h a t :  



( I )  runs t h e  e n t i r e  l e n g 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  wall above t h e  g l a z i n g ;  and 

( 3 )  is l o c a t e d  so t h a t  t h e  ang le  between a  v e r t i c a l  l i n e  from 
t h e  bottom o f  t h e  g l a z i n g ,  and a  l i n e  from t h e  bottom of t h e  
g laz ing  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  than 26.5 degrees .  

( c )  Horizonta l  Glazing. 

1, Horizontal  g laz ing  ( s k y l i g h t s )  is  t h e  l i g h t  t r a n s m i s s i v e  p a r t  o f  
g laz ing  wi th  a  p lane of i n s t a l l a t i o n  equal t o  o r  l e s s  than  60" from 
t h e  h o r i z o n t a l .  

2. Horizonta l  g laz ing  is  not  allowed i n  A l t e r n a t i v e  Component Package A 
o r  C. 

3. I f  A1 t e r n a t i v e  Component Package B i s  i n s t a l l e d ,  t h e  square  f e e t  of 
hor izon ta l  g laz ing  s h a l l  be equal t o  o r  l e s s  than t h e  percentage o f  
t h e  square  f e e t  o f  i t s  corresponding d a y l i t  a r e a  f o r  hor izon ta l  
g laz ing  shown i n  t h e  Package f o r  t h e  shading c o e f f i c i e n t  o f  t h e  
hor izon ta l  g laz ing .  

4. Day1 i t  a r e a  f o r  hor izon ta l  g laz ing  i s  t h e  a r e a  on t h e  f l o o r  enclosed 
by v e r t i c a l  pl anes:  

A. 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  opening of t h e  
hor izon ta l  g lazing , and 

B, whose hor izon ta l  d i s t a n c e  from t h e  v e r t i c a l  l i n e  from t h e  c e n t e r  
o f  t h e  hor izon ta l  g laz ing  t o  t h e  f l o o r  i s  t h e  l e s s e r  o f -  ( 1 )  o r  
( 2 )  be1 ow. 

( I )  The sum o f :  t h e  hor izon ta l  d i s t a n c e  from t h e  c e n t e r  o f  t h e  
hor izon ta l  g laz ing  t o  t h e  midpoint  o f  t h e  edge o f  t h e  c e i l i n g  
opening,  pl us t h r e e  q u a r t e r s  o f  t h e  f l  oor- to-cei l  ing he igh t .  

( 2 )  t h e  v e r t i c a l  d i s t a n c e  from t h e  f l o o r  t o  t h e  top  o f  t h e  c e n t e r  
o f  t h e  hor izon ta l  g laz ing .  

5, Day l i t  a r e a  f o r  hor izon ta l  g laz ing  does no t  i n c l u d e  dayl i t  a r e a s  f o r  
v e r t i c a l  g laz ing  when t h e  1  i g h t s  d i r e c t l y  above t h a t  a r e a  a r e  c o n t r o l l e d  
by dayl i g h t i n g  c o n t r o l s  t h a t  respond t o  1  i g h t  from t h e  v e r t i c a l  g laz ing .  

6, I f  an a r e a  i s  l i t  by two o r  more s e p a r a t e  hor izon ta l  g l a z i n g s ,  i t  
s h a l l  be accounted f o r  as  hor izon ta l  dayl i t  a r e a  f o r  o n l y  one o f  the 
g l a z i n g s .  

7. Horizontal  g laz ing  with a  shading c o e f f i c i e n t  of 1.00 t o  0.51 s h a l l  
have a  v i s i b l e  1 i g h t  t r ansmiss ion  of a t  l e a s t  70 pe rcen t .  Horizontal  
g laz ing  w i t h  a  shading c o e f f i c i e n t  o f  0.50 t o  0.01 s h a l l  have a  
v i s i  b1 e  1 i g h t  t r ansmiss ion  o f  a t  l e a s t  25 percent .  



(d )  L a h t i n g .  L i g h t i n g  s h a l l  be 1  i m i t e d  t o  ( 1 )  t h e  Maximum A d j u s t e d  L i g h t i n g  
-Power D e n s i t y  shown i n  t h e  A l t e r n a t i v e  Component Package and d e s c r i b e d  i n  
S e c t i o n  2-5342(d) 1 ; o r  ( 2 )  t h e  Maximum Ad jus ted  Connected L i  g h t i  ng Load 
d e s c r i b e d  i n  S e c t 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  pe r  square f o o t  o f  c o n d i t i o n e d  f l o o r  a rea,  as 
a d j u s t e d  under S e c t i o n  2-5342(d)l.B., s h a l l  be equal  t o  o r  l e s s  
t h a n  t h e  Maximum A d j u s t e d  L i g h t i n g  Power D e n s i t y  shown i n  t h e  
A1 t e r n a t i v e  Component Package. . 

B. For  t h e  purpose o f  demons t ra t i ng  compl iance w i t h  S e c t i o n  
2-5342(d)l.A., t h e  des ign  1  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 a d j u s t e d  i n  accordance w i t h  Equa t i on  2-53s. Ad jus tments  
f o r  day 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 o w e d  i n  A1 t e r n a t i v e  
Component Package B. 

E q u a t i o n  . 2-53s . 

ALPD = W, - (CWl) ( P s A F ~ )  - (CW2) (PSAF*) . ;.- (CW,) (PSAF,) 

Where 

ALPD = a d j u s t e d  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  

CW1, 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  T a b l e  2-53T 

PSAF1, 2, ... n  
= power sav ings  ad jus tmen t  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  T a b l e  2-53T 

CFA = c o n d i t i o n e d  f l o o r  a rea o f  t h e  b u i l d i n g  

C. I f  A1 t e r n a t i v e  Component Package B  i s  i n s t a l l e d ,  a l l  day l  i t  
areas s h a l l  have day l  i g h t i n g  c o n t r o l s  m e e t i n g  t h e  c r i t e r i a  o f  
Note 4 t o  Tab le  2-53T. A  d a y l  i t  a r e a  i s  any area t h a t  i s  e i t h e r :  

( 1 )  a  day l  i t  a rea  f o r  v e r t i c a l  g l a z i n g ,  as  d e f i n e d  below: 

Day1 i t  a r e a  f o r  v e r t i c a l  g l a z i n g  i s  t h e  s m a l l e s t  a rea 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 ;  

5. A v e r t i c a l  p lane o r  p lanes extended 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  v e r t i c a l  g l a z i n g  t ~ i o  f e e t  h o r i z o n t a l l y  
d i s t a n t  from e i t h e r  v e r t i c a l  s i d e  o f  t h e  g l a z i n g ;  and 



C. A v e r t i c a l  p lane p a r a l l e l  t o  t h e  v e r t i c a l  g l a z i n g ,  15 
f e e t  d i s t a n c e  from t h e  v e r t i c a l  g laz ing .  

( 2 )  a  d a y l i t  a r e a  f o r  hor izon ta l  g l a z i n g ,  a s  de f ined  i n  Sec t ion  
2 - 5 3 4 2 ( ~ ) 4 .  

0 r 

(3') a  d a y l i t  a r e a  f o r  both hor izon ta l  and v e r t i c a l  g laz ing .  

TABLE 2-53T. ADJUSTMENT FACTORS FOR SPECIAL LIGHTING CONTROLSLI 

Control Type 
Power Savings 

21 
Appl i cab l  e  

Adjustment Factor  Building Space(s )  
-- - 

3/ ,y Occupant-Sensing Devices- 

41 ,g Dayl i g h t i  ng Controls- 
Continuous Dimming 
Stepped Control s  

5  1 Lumen 14a in tenance  Controls- 

41 ,?/ Dayl i g h t i  ng Controls- 
with Occupant- 

3 /  ,5/ Sensing Devices - 

31,5/ Occupant-Sensings Devices- 
with Lumen Maintenance 
Cont ro l s  

0.30 Any s i n g l e  space u p  t o  250 
square  f e e t  and enclosed 
by c e i l  ing he igh t  p a r t i -  
t i o n s  ; cl  assrooms, confer-  
ence rooms, computer 
rooms, s t o r a g e  a r e a s ,  
c o r r i d o r s ,  o r  wa i t ing  
rooms 

6 / Any dayl i t  s p a c e  
0.30 
0.20 

0.10 Any space 

Any s i n g l e  space up t o  
250 square  f e e t  wi th in  
dayl i t  s p a c e s ,  and encl osed 
by c e i l  ing he igh t  
p a r t i t i o n s  

0.37 Any s i n g l e  space u p  t o  
250 square  f e e t  and en- 
c losed  by c e i l i n g  height  
p a r t i t i o n s  

- 

NOTES : 

1. No adjustment f a c t o r  s h a l l  be allowed f o r  dimming c o n t r o l s  of incandescent  
lamps o r  lumina i res .  

2. Except a s  shown, o n l y  one adjus tment  f a c t o r  may be used f o r  each bu i ld ing  
space o r  l u m i n a i r e ,  and 50% o r  more o f  t h e  lumina i re  s h a l l  be wi th in  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  adjus 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  with t h e  l i g h t s  and i n  s e r i e s  wi th  a1 
manual swi tching dev ices  i n  o r d e r  t o  qua1 i f y  f o r  an adjus tment  f a c t o r .  



NOTES: (cont 'd)  

3. To qua1 i f y  fo r  the power savings adjustment f ac to r ,  occupant-sensing 
devices shal l  meet the c r i t e r i a  of A o r  B in Exception I1 t o  Section 
2-5319. Separate sensors and switching m u s t  be provided fo r  each enclosed 
space o r  area. 

4. Dayl ighting controls  shal l  be able to reduce e l e c t r i c  power consumption for  
1 ight ing ,  continuously o r  in two o r  more s t eps ,  t o  50 percent o r  l e s s  of 
maximum power consumption, shal l  control a1 1 luminaires more than 50 percent 
within a dayl i t  space, and shal l  not control any luminaire more than 
50 percent outside of a dayl i t  space. Day1 i t  space i s  defined in Section 
2-5342(d) 1, C. Dayl ig h t i  n g  control power savings adjustment f ac to r s  a r e  not 
allowed in Alternat ive Component Package B. In order to  receive an adjust- 
ment fac tor  for  dayl ighting cont ro ls ,  ver t ica l  glazing shal l  be 3 o r  more 
f e e t  in height,  a t  l e a s t  80 percent of which shal l  be 2.5 o r  more f e e t  above 
the f loor ;  and horizontal glazing with sash shal l  be 4 o r  more square f e e t  
in area. 

5. See Section 2-5319 f o r  additional requirements. 

6. A d a y l i t  space i s  the space above a d a y l i t  area bounded by ver t ica l  planes 
r i s ing  from the boundaries of the day l i t  area on the f loor  t o  the f loor  
o r  roof above. Luminaires controlled by dayl ighting controls  must be 
50 percent or  more within the day l i t  space and l i g h t  the d a y l i t  area. 
Luminaires not meeting t h i s  c r i t e r i a  shal l  be control 1 ed independently s f  
those luminaires t h a t  do. 



Optional Calculation fo r  Maximum Adjusted Connected Lighting Load. 

The watts of the building's  adjusted connected l igh t ing  load shal l  be 
no more than the maximum calculated as indicated below in  Section 
2-5342(d)Z.A. This sec t ion ,  Section 2-5342(d)2., sha l l  not be used in 
A1 t e rna t ive  Component Package C ,  and shal l  be used only i f  the plans 
and speci f ica t ions  submitted under Section 1403(a)2(A) o f  Ti t l  e  20, 
California Administrative Code, show the  occupancy and use in each 
space. 

A. Calculate the maximum connected 1  ighting load fo r  l ighting inside 
the building envelope as indicated below as a  summation of wattage 
a l l  otments determined fo r  individual a reas ,  rooms, and task 
locat ions in the building envelope as shown in the required plans, 
based on the  illuminance category and the room cavi ty  r a t i o  ( R C R )  
calculated as  shown in Equation 2-53P. 

(1) The appropriate i l l  uminance category fo r  each a rea lac t iv i  t y  
shal l  be selected from the Office Lighting American National 
Standard Pract ice,  ANSI/IES RP-1  1982. 

Spaces designated for  i l l  uminance category F and higher 
shall be ident i f ied  on the plans and speci f ica t ions  subnitted 
under Section 1402(a)2(A) of T i t l e  20, California Adminis- 
t r a t i v e  Code, showing locat ions  of individual tasks and 
equi p e n t  to provide i l  lumination of  those tasks .  

The illuminance category fo r  visual task requirements 
selected for  each task space not shal l  be based upon an 
incidental task o r  combination of tasks which specify use of 
a  given illuminance category o r  higher when the incidence of 
these tasks t o t a l s  l e s s  than two hours per working day. 

Selection of a  higher level illuminance category t o  accon- 
modate poor qual i  t y  tasks  shal l  be permitted only i f  task 
qual i t y  cannot be improved. Task qual i t y  may be improved 
i f  the equipment or  procedure tha t  produces the  poor quali ty 
task i s  controlled by the  occupant. Tasks with qual i ty  tha t  
cannot be improved are  generated outside of the control of 
the  business of the occupant working w i t h  these tasks .  A 
"poor qual i ty  task" i s  a  visual task t h a t  requires illuminance 
category " E "  or grea ter  and i s  due t o  choice o f  a  writing 
or  print ing method tha t  produces characters  t h a t  a r e  of 
smaller s i ze  or  lower cont ras t  than good qual i ty  a l t e rna t ives  
t h a t  a r e  regularly used in o f f i ces .  Poor qual i ty  tasks 
include the following: 

Di t t o  copy 
Thermal copy, poor copy 
Xerography, 3rd generation or  greater  
Thermal pr in ter  
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  
Printing-6 p t  type 
Handwritten carbon copies 
Handwritten #4 and harder pencil 

Exampl es of good qua1 i  t y  a1 ternat ives  which a r e  regularly 
used in o f f i ces  and which may be selected t o  replace one 
of the  above poor qual i ty  tasks include: 

Mimeograph and xerograph copy 
Impact pr in ters  with good ribbon 
Typed or ig inals  in 8 p t  and larger  type 
Handwritten or ig inals  in # 2  pencil or  pen 

Calculate the a1 lo t t ed  watts for  each space by mu1 t ip ly ing 
the square f e e t  of area by the watts per square foot  value 
fo r  the  selected illuminance category from Table 2-53U. For 
illuminance categories A ,  B ,  C and D, the  e n t i r e  space i s  
a l l o t t e d  the  designated watts per square foot  value fo r  the 
category. For illuminance categories E and F ,  a  task- 
oriented l ight ing  allotment a t  the designated watts per 
square foot value for  the category i s  allowed fo r  50 percent 
of the area and the balance of the area i s  allowed a general 
l ight ing  allotment a t  one-third the designated watts per 
square foot  value for  the category. For  illuminance cate- 
gories G ,  H and I ,  the a l lo t t ed  watts per square foot  value 
fo r  the category shal l  be allowed fo r  only the actual task 
area as shown on the plans and the balance of the  area i s  
allowed 2 watts per square foot. For illuminance categories 
A through F,  i f  values from RCR columns "RCR 3.5 t o  7"  or 
"RCR 7+" a re  used, calcul at ion of the R C R  sha l l  be made from 
Equation 2-53P. 

(3)  The to ta l  a l l o t t e d  watts shal l  be determined as the  summation 
of a l l o t t e d  watts for  a l l  A ,  B ,  C ,  D ,  E and F illuminance 
category spaces plus e i t h e r  the a l l o t t e d  watts o r  actual 
design watts ,  whichever i s  smaller ,  f o r  each G ,  H and I  
i l l  uminance category space. 

(4 )  Mu1 t i  pl e  a1 lotrnents fo r  the same space a r e  a1 1 owed i f  two 
o r  more d i s t i n c t l y  d i f fe ren t  l ight ing  systems a r e  required 
for  mu1 t i  pl e  use of the space and are  independently c i rcui  ted 
and interlocked to  permit only one system t o  -be operated a t  
a  time. 



TABLE 2-53U. WATTS P E R  SQUARE FOOT VALUES APPLICABLE 
-C~~GS 

Watt Per Square Foot 
I1 1  uminance R C R  RCR RC R See 
Category* 0  t o  3.5 3.5-e t o  7 7 + Note 

F(150) 5.0 6.0 10.1 1 

Task Area Task Area 

< 2 f t 2  - - > 2 f t 2  
. . . . . - .  

G(300) 2 6 13 2 

1(1,500)  130 65 2 
- - 

NOTES : 

Maximum connected l i g h t i n g  load f o r  t h e s e  t a sk s  s h a l l  be based on a  combi- 
nat ion o f  general  and task-or ien ted  l i g h t i n g .  Values given i n  Table  2-534 a r e  
f o r  t ask-or ien ted  1  i gh t i ng .  Maximum connected load f o r  general  1  i gh t i ng  shal l  
not be more than one- thi rd  o f  t h e  1  i s t e d  l eve l  f o r  t h e  t a s k ,  and not more than 
two wa t t s  per square  f o o t  unless  a  s p e c i f i c  load i s  l i s t e d  f o r  t h e  general 
a rea  involved. In t h i s  ca se  t he  general and t a sk  a r e a s  a r e  c a l c u l a t e d  separ- 
a t e l y .  Where several  types  o f  t a s k s  i n  t h e  same a r ea  r e q u i r e  d i f f e r i n g  loads ,  
t h e  load f o r  general  l i g h t i n g  sha l l  not be more than one- th i rd  of  t h e  area- 
weighted loads  f o r  t h e  t a sk s .  Where t ask-or ien ted  l i g h t i n g  i s  used,  i t  should 
be designed f o r  maximum e f f e c t i v e n e s s  f o r  t he  pa r t i cu l  a r  t a s k  and gene ra l l y  
confined t o  the  t a s k  a r ea .  Task a rea  is  def ined a s  50 squa re  f e e t  i n  a r e a ,  
cen te red  a t  t he  major t a s k  l o c a t i o n  and of  any shape app rop r i a t e  t o  t h e  t a s k ,  
f o r  a l l  a r e a s  w i t h  an occupant r a t i n g  from Table 2-531. o f  50 square  f e e t  per 
occupant o r  more. For occupant r a t i n g s  o f  l e s s  than 50 square  f e e t  per 
occupant ,  t a s k  a rea  s h a l l  equal occupant r a t i n g .  

2 .  Lighting f o r  t he se  t a s k s  s h a l l  be obtained by loca l  l i g h t i n g ,  and s h a l l  be con- 
f ined  t o  t he  s p e c i f i c  t a sk  a r e a ,  which s h a l l  be descr ibed .  Any l i g h t i n g  power 
a l lo tment  determined f o r  t he se  t a s k s ,  t h a t  i s  more than t h e  1  i gh t i ng  power level 
a c t u a l l y  i n s t a l  l e d ,  s h a l l  not be app l ied  t o  o t h e r  t a sk  a r e a s .  Power allotment 
f o r  general  l i g h t i n g  i n  t h e  same a rea  sha l l  not exceed two wat t s  per square f p " :  

*Numbers i n  parentheses  a r e  t h e  mid-range footcandl e  l eve l  s  f o r  the l ' l l  urninane% 
ca tegory .  



B. L i g h t i n g  C o n t r o l s .  For  t h e  purpose o f  demons t ra t i ng  compl iance 
w i t h  S e c t i o n  2-5342(d)2.A,, t h e  d e s i g n  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 i on  2-53T. Ad jus tments  f o r  day1 i g h t i n g  c o n t r o l s  s h a l l  
n o t  be a1 lowed i n  A1 t e r n a t i v e  Component Package B. 

E q u a t i o n  2-53T 

ACLL = W, - (CW1) (PSAF1) - (CW2) (PSAF2) . ..- (CW,) (PSAF,) 

C FA 

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  

"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  2-53T 

PSAF1, 2, ... n  = power sav ings  ad jus tmen t  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  a rea o f  t h e  b u i l d i n g  

Space Condi t i o n i n e s t e m s :  - 
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, 8, 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  requ 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  
per formance 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  and S i z i n i  Requirements Fo r  Space Condit ioni?gSystems. 

A. A1 1  HVAC systems i n s t a l  1  ed as p a r t  o f  an  A1 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  tempera tu re  o r  e n t h a l  py  
economizer c y c l e  o r  i n t e g r a t e d  water  economizer c y c l e ;  o r  
a  sepa ra 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  o u t d o o r  
a i r  f o r  v e n t i l a t i o n  and capab le  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  w h i l e  l o c k i n g  o u 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 capab le  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 a l  coo l  i n g  , even when a d d i t i o n a l  mechanical  
c o o l i n g  i s  r e q u i r e d  t o  meet p a r t  o f  t h e  l oad .  

EXCEPTIONS : 

1. Systems o f  l e s s  t h a n  3,000 CFM peak s u p p l y  a i r  volume and d i r e c t  
expans ion  c o o l i n g  systems o f  15 t o n s  o r  l e s s  nominal coo 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  coo l  i n g  when mechanical  c o o l i n g  must  o p e r a t e  
s imul  taneous l  y. 



2 .  The qual i ty  of outside a i r ,  a s  defined in Table I of  ASHRAE 
Standards 62-81, i s  so poor as  to  require extensive treatment 
of a i r ,  and the system i s  60 tons o r  l e s s  nominal cooling 
load and not water cooled. 

3.  The system serves only perimeter zones of which no part  i s  
located more than 15 f e e t  from an exposed wall. 

4. Systems with no mechanical cool ing capabil i ty .  

B, All HVAC systems t h a t  a re  ins ta l l ed  as part  of an A1 t e rna t ive  
Component Package and t h a t  provide reheating,  recool ing , o r  
concurrent operation of heating and cooling s h a l l :  

(1)  provide cont ro ls  a s  per Section 2-5315(a). 

( 2 )  provide e i the r  

( a )  space thermostatic control of each perimeter zone 
independently of other  perimeter zones. Perimeter zone 
i s  an area of a building t h a t  ( i )  contains ex te r io r  
wall facing only one o r i en ta t ion ,  o r  ( i i )  contains 
ex te r io r  walls t o t a l l i n g  l e s s  than 50 f e e t  in length 
and facing one o r  more o r i en ta t ions ;  o r  

( b )  A s o l a r  compensated outdoor thermostat may be used i n  
l i e u  of a space thermostat fo r  heating system control .  
A s o l a r  compensated thermostat i s  a thermostat t h a t  
measures outdoor a i r  temperatures adjusted fo r  the 
insola t ion  on the or ienta t ion  the thermostat i s  
cont ro l l ing .  

( 3 )  shall  meet the requirements of ( a )  o r  (b )  below: 

( a )  The system i s  a variable a i r  volume system with the  
capabil i t y  of reducing a i r  vol ume, during periods of 
occupancy, t o  30 percent o r  l e s s  of the 'supply a i r  
volume, o r  the  minimum allowed t o  meet vent i la t ion  
requirements of Section 2-5343, whichever i s  g rea te r ,  
before mixing, reheating,  o r  recool ing takes p1 ace. 
The system controls  shal l  also r e se t  supply a i r  temper- 
a tures  by the  representat ive zone requi ring the most 
cooling ( f o r  cooling systems) o r  the most heating ( fo r  
heating systems). Heating supply a i r  may be rese t  
based on outside a i r  temperatures ra ther  than the zone 
c a l l  ing for  the most heating. Representative zones 
shal l  include a t  l e a s t  two separate zones of d i f f e ren t  
non-north exposures, and one i n t e r i o r  zone. 

b. The energy used fo r  reheating or  recooling i s  provided 
ent i  r e ly  from nondepl etabl e energy sources or  energy 
recovered from 1 ight ing ,  heating, cool ing , water heating 
o r  processes which would otherwise be wasted. 



C. 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  A1 t e r n a t i v e  
Component Package s h a l l  i n c l u d e  s u p p l y  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  c a p a b l e  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 )  have a  p a r t  l o a d  per fo rmance such t h a t  t h e  f a n  w a t t a g e  
i ndex ,  when s u p p l y  (and r e t u r n  f a n s ,  i f  p r e s e n t )  a r e  oper -  
a t i n g  a t  50 p e r c e n t  o f  d e s i g n  v o l u m e t r i c  f l o w ,  i s  l e s s  t h a n  
50 p e r c e n t  o f  t h e  f a n  w a t t a g e  i n d e x  (FWI) l i s t e d  f o r  t h e  
HVAC Power C r i t e r i a  S e t  s e l e c t e d .  

2. HVAC 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 A1 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  per fo rmance c r i t e r i a  l 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  per fo rmance 
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  a1 1  s i t e  ene rgy  consumed s h a l l  be 
c o n v e r t e d  t o  source  energy  as  p e r  T a b l e  2-53B. 

A. Source h e a t i n g  power i ndex ,  HPIS,  s h a l l  be c a l c u l a t e d  as shown 
i n  E q u a t i o n  2-53U, when a l l  energy  power i n p u t s  a r e  c o n v e r t e d  t o  
B t u / h r  i n  accordance w i t h  T a b l e  2-53B. 

E q u a t i o n  2-53U 

C E i  
HPIs =k 

Where 

HPIs = Sou rce  H e a t i n g  Power Index  

Ei = Source  energy  i n p u t s  ( i n  source  B t u / h r )  f o r  a l l  HVAC compo- 
n e n t s  used t o  d e l i v e r  h e a t  t o  t h e  b u i l d i n g  a t  d e s i g n  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 ,  t h o s e  t o  t h e  f u r n a c e ,  
pumps, a l l  f ans ,  h e a t  pumps, b o i l e r s ,  and packaged HVAC u n i t s  
used t o  d e l i v e r  o r  d i s t r i b u t e  h e a t  t o  t h e  zones. The 
ene rgy  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  f a n s  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 ene rgy  
i n p u t s  need n o t  i n c l u d e  exhaus t  fans o r  o t h e r  equipment  
t h a t  a r e  n o t  p a r t  o f  t h e  HVAC h e a t i n g  s y s t e m ( s ) .  

2  CFA = t h e  c o n d i t i o n e d  f l o o r  a r e a  o f  t h e  b u i l d i n g  i n  ft . 
B. Source c o o l i n g  power i ndex ,  CPIS, s h a l l  be c a l c u l a t e d  as shown 

as shown i n  E q u a t i o n  2-53V, and a d j u s t e d  where a p p l i c a b l e  b y  
E q u a t i o n  2-53W, where a l l  energy  power i n p u t s  a r e  c o n v e r t e d  t o  
B t u  o r  B t u / h r  i n  accordance w i t h  T a b l e  2-538. 



Equation 2-53V 

Where 

CPIs = Source Cooling Power Index 

Ei = Energy i n p u t s  ( i n  source  Btu/hr)  f o r  a1 1  HVAC components 
used t o  remove h e a t  from t h e  bu i ld ing  zones a t  des ign 
c o n d i t i o n s ,  i n c l u d i n g ,  but not  1  imi ted t o ,  those  t o  cool ing 
towers ,  ch i  11 e r s ,  condensers ,  f a n s ,  pumps, h e a t  pumps, 
packaged HVAC u n i t s ,  and supply and r e t u r n  f a n s ,  and duc t  
systems. I t  need not inc lude  exhaust  f ans  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 c o o l i n g  sys tem(s ) .  

2  CFA = t h e  cond i t ioned  f l o o r  a rea  o f  t h e  bu i ld ing  i n  f t  . 
The CPI may be ad jus ted  a s  shown i n  Equation 2-53W f o r  process 
l o a d s  a?  de f ined  i n  Sec t ion  2-5304(d)4.C.(3). 

Equation 2-53W 

Where 

CPI,, = Adjusted source  cool ing performance index 

CPIs = Source coo l ing  performance index 

P 
= S e n s i b l e  and l a t e n t  heat  o f  process  loads  

Ht = Total  s e n s i b l e  and l a t e n t  non-process h e a t  cooled by t h e  system 

C. The fan wattage index,  FWI, f o r  t h e  f a n s  t h a t  del 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  s a i d  a i r  t o  t h e  supply f a n s  s h a l l  be 
c a l c u l a t e d  a s  shown i n  Equation 2-53X. 

Eauation 2-53X 

FWI = CFW~ I 

C FA 

Where 

FWI = fan wat tage index 



mi = the  design power requirement for  each fan,  in watts 

2 CFA = the  conditioned f loor  area of the building in f t  . 
The FWI may be adjusted fo r  process loads and for  added pressure 
drop due t o  specia l ly  required in treatment (pur i f i ca t ion)  of out- 
s ide  o r  recirculated a i r  as shown in Equations 2-531 and 2-532 
be1 ow. 

Equation 2-53Y 

Where 

F!4I = Fan Wattage Index before adjustment fo r  process 
1 oads 

FWI = F a n  W a t t a g e I n d e x a d j u s t e d f o r  process loads  
a  PC 

H = Sensible heat of process loads 
P 

Ht = Total sensible non-process heat cooled by the  system 

Equation 2-532 

Where 

Pat = Additional pressure drop of equi w e n t  ( f i l t e r s ,  
adsorption media treatment, o r  e l e c t r o s t a t i c  
prec ip i ta t ion)  required fo r  pur i f ica t ion  of re- 
circulated or  outdoor a i r .  

P = System pressure drop excluding special f i l t e r s  o r  
e\ui pment or  devices b u t  including ordinary f i l t e r s .  

D. If s e t  I  of the  HVAC system power c r i t e r i a  i s  used in an o f f i c e  
of three or fewer s t o r i e s ,  i t  i s  required t o  have a  gas-fired 
furnace fo r  heating, o r  no heating capabil i ty.  

E. Adjustments t o  Maximum A1 lowed Gl azi ng , Mi nimum Roof Insul a t i o n ,  
and Maximum Adjusted Lighting Power Density. 



I f  s e t  11, 111, o r  Ill o f  t h e  HVAC system performance 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  t o  comply w i t h  S e c t i o n  
2-5342(e)2., t h e  va lues  f o r  Maximum Ad jus ted  L i g h t i n g  Power 
D e n s i t y ,  Minimum Roof T o t a l  R-Value (Rt) and dlaximum A1 lowed 
T o t a l  and West-Facing V e r t i c a l  G l  a z i n g  i n  t h e  A1 t e r n a t i v e  
Component Package s h a l l  be a d j u s t e d  as f o l l o w s .  The b u i l d i n g  
s h a l l  comply w i t h  t h e  a d j u s t e d  va lues .  

(1) The Maximum A d j u s t e d  L i g h t i n g  Power D e n s i t y  s h a l l  be reduced 
by t h e  amount o f  w a t t s  p e r  square f o o t  shown f o r  LR ( L i g h t i n g  
Reduc t i on ) .  

( 2 )  The Maximum A1 1  owed T o t a l  and West-Facing V e r t i c a l  G l a z i n g  
Shading C o e f f i c i e n t s  s h a l l  be mu1 t i p 1  i e d  by t h e  v a l u e  shown 
f o r  SCF (Shad ing C o e f f i c i e n t  F a c t o r ) .  

( 3 )  The Minimum Roof  T o t a l  R-Value (R ) s h a l l  be m u l t i p l i e d  by 
t h e  v a l u e  shown f o r  CIF ( C e i l i n g  I n s u l a t i o n  F a c t o r ) .  

( 4 )  C e r t a i n  HVAC per fo rmance c r i t e r i a  s e t s  r e q u i r e  t h e  use o f  
d o u b l e  g l a z i n g  i n  c e r t a i n  c l i m a t e  zones as i n d i c a t e d  i n  t h e  
packages, 

F. For  l o w  r i s e  b u i l d i n g s ,  HVAC a l t e r n a t i v e  s e t  I V  i s  l 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 v a r y  t h e  amount o f  a i r  t o  
each zone s e p a r a t e l y .  



TABLE 2-53Vl. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #01 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

12.4 12.4 15.0 

Minimum Opaque Wall Total 
R-Value (R ) (one of the ;allowing): 
Heat c a p a l i t y  [Btu/OF/ft 1 

0-0-3.99 11.0 11.0 
4-0-9.99 10.2 10.2 
10.0-14.99 b. 6 8.6 
15.0-19.99 7.7 7.7 
20.0 o r  more 7.2 7.2 

Minimum Suspended Exter ior  
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Total & West-Facing 

Vertical  Glazing (one o f  the  following) : 

Shading Coeff ic ient  
1.00-0.72 262 
0.71-0.61 3 0: 
0.60-0.46 32% 
0.45-0.01 34% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal GI azi  ng 
(one o f  the  following): 

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not At lowed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1.50 

Lighting Power Oensity, 
watts per square foot 

7: Not At lowed 
11% Not A1 lowed 

1-50 11.40 
Day? igh t ing  

Controls Required 

Maximum Adjusted See Sect ion See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 lowed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (Both: ) 

General See Section See Section See Sect ion 
Requi rements 2-5342(e)1 2-5342 ( e )  1 2-5342(e)1 

Performance C r i t e r i a  ( s e l e c t  one of columns I ,  11, I11 o r  IV; 
any column may be used in any Al ternat ive  Component Package; see  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

Fan Wattage Index 0.37 
Source Heating Power Index 82.5 
Source Cooling Power Index 28.1 

Lighting Reduction [!4/ft2] 0.00 
Shading Coeff ic ient  Factor 1.00 
Ceil ing Insula t ion Factor 1.00 

Double Glazing Required no 



TABLE 2-53V2. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #O; 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
M i n i m u m  Roof Total R-Value (Rt) 

9.5 9.5 12.4 

Minimum Opaque Wall Total 
R-Value (R ) (one of the  $01 lowing) : 
Heat ~ a p a g i t y  [Btuf°F/ft  1 

0.0-4.99 11.0 11.0 
4.0-9.99 9.9 9+9 
10.0-14.99 7.0 7.0 
15.0-19.99 4.9 4,9 
20.0 or  more 3.2 3.2 

M i  nimum Suspended Ex te r io r  
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing 

Vertical  Glazing (one of the  foi  lowing): 

Shading Coef f i c i en t  
1.00-0.72 24% 
0.71-0.61 3 0% 
0.60-0.46 33% 
0.45-0.01 38% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum A1 lowed Horizontal Gl azi  ng 
(one a f  t h e  f o l l  owing) : 

Shading Coeff ic ient  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Ei the r :  ) 
Maximum Adjusted 1.50 

Lighting Power Density, 
wa t t s  per square foo t  

1.50 
Day1 i gh t ing  

Controls Required 

Not A1 Y owed 
Not A1 1 owed 

Maximum Adjusted See Section See Sect ion 
Connected Lighting 2-5342($)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (6otti :) 

GeneraT See Section See Sect ion See Section 
Requirements 2-5342(e)1 2-5342 ( e )  1 2-5342(e)l 

Pe r fonance  C r i t e r i a  ( s a l e c t  one o f  columns I ,  11, 111, o r  L V ;  
any column may be used in any Al te rna t ive  Component Package; see  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

Fan Wattage Index 0.52 0.34 0.75 1.63 
SourceHeat ingPawerPndex 82.5 62.7 29.5 49.4 
Source Cooling Power Index 28.1 24.2 24.4 52.2 

Lighting Reduction [!4lftL] 0.00 0.00 0.10 0.00 
Shading Coeff ic ient  Factor 1.00 1.00 0.85 1-00 
Cei l ing Insula t ion Factor 1.00 1.00 1.08 1.00 

Ooubl e Glazing Requi red no no no no 



TABLE 2-53V3. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #03 
FOR LOU RISE OFFICE 3UILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total. R-Value (Rt) 

9.5 

Minimum Opaque Wall To ta l  
R-Value (R ) (one o f  the $allowing): 
Heat capaEity ( ~ t u / O ~ / f t  ] 

0.0-3.99 11.0 11.0 
4.0-9.99 9.9 9.9 
10.0-14.99 7.0 7.0 
15.0-19.99 4.9 4.9 
20.0 o r  more 3.2 3.2 

Minimum Suspended E x t e r i o r  
F loo r  Tota l  R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Tota l  & West-Facing 

V e r t i c a l  Glazing (one o f  t he  fo l lowing) :  

Shading C o e f f i c i e n t  
1.00-0.72 249: 
0.71-0.61 3 0% 
0.60-0.46 33% 
0.45-0.01 38% 

See s e c t i o n  2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum M lowed Hor i zon ta l  GTazing 
(one o f  t h e  fo 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 A1 1 owed 

LIGHTING (E i the r : )  
Maximum Adjusted 1-50 

L i g h t i n g  Power Densi ty,  
wa t t s  per  square f o o t  

Not A1 1 owed 
Mot A1 1 owed 

1.50 1.40 
Day1 i g h t i n g  

Cont ro ls  Required 

Maximum Adjusted See Sect 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, w a t t s  

SPACE CONDITIONING SYSTEM (Both :) 

General .See Sect ion  See Sect ion  See Sec 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  ( 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 
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 IV 
Fan Uattage Index 0.41 0.37 0.82 1.25 
Source Heat ing Power Index 87.3 70.2 32.4 38.6 
Source Cool ing Power Index 32.6 27.7 28.5 34.5 

L i g h t i n g  Reduction [ w / : t L ]  0.00 0.00 0.20 0.05 
Shading C o e f f i c i e n t  Factor  1.00 0.85 0.85 1.00 
C e i l  i n g  I n s u l a t i o n  Factor  1.00 1.00 1.00 1.00 

Double G l  az ing  Requi red no no no no 



Component A B C 

OPAQUE ENVELOPE 
Min imum Roof Total .R-Value (Rt) 

9.5 9.5 12.4 

Minimum Opaque Wall Total 
R-Value (R ) (one of the {allowing): 
Heat capa$i ty  [ B t ~ / ~ F l f t  1 

0.0-3.99 1I,O 
4-0-9.99 10-3 
10.0-14.99 7.2 
15-0-19.99 4.4 
20.0 o r  more 2-3 

Minimum Suspended Exter ior  
Floor Total R-value (Rt) 

9.5 

GUSZI NG 
Maximum A1 1 owed Total & West-Faci ng 

Ver t ica l  Glazing (one of the following) : 

Shading Coeff ic ient  
1.00-0.72 24: 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal Glazing 
(one o f  the  following):  

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 I owed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1-50 

Light ing Power Denri t y  , 
wat t s  per square foo t  

8% Not A1 lowed 
13s  Not A7 1  wed 

1. SO 1-40 
Day1 i g h t i  ng 

Controls Required 

Maximum Adjusted See Section See Sect ion 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 Yawed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (Both:) 

General See Sect ion See Sect ion See Seet ion 
Requirements 2-5342(e) I. 2-5342(e)1 2-5342(e) % 

Performance C r i t e r i a  ( s e l e c t  one of columns I ,  11, 111, o r  IV; 
any column may be used in  any Al ternat ive  Component Paskage; see  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

Fan Wattage Index 0.46 0.41 0.93 1.42 
Source Heating Power Index 98.3 76.3 36.6 43.3 
Source Cooling Power Index 41.0 35.4 36.4 44.1 

Lighting Reduction [!d/ftL] 0.00 0.05 0.25 0.00 
Shading Coeff ic ient  Factor 1.00 0.85 0.85 1-00 
Cei l ing Insula t ion Factor 1.00 1.00 1.00 1.00 

Double Glazing Required no no no no 



TABLE 2-53V5. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #05 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
Component A B 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt)  

9.5 9.5 

Minimum Opaque Wall Total 
R-Value (R ) (one of  t h e  $ollowiny):  

Heat capa;ity [Btu/"F/ft  ] 

0.0-3.99 11.0 11.0 
4.0-9.99 10.3 10.3 
10.0-14.99 7.2 7.2 
15.0-19.99 4.4 4.4 
20.0 o r  more - 2.3 2.3 

Minimum Suspended E x t e r i o r  
F loor  Total R-value (Rt) 

9.5 9.5 

GLAZING 
Maximum Allowed Total & West-Facing 

Ver t ica l  Glazing (one  o f  t h e  fol lowing) : 

Shading C o e f f i c i e n t  
1-00-0.72 -24% 40% 
0.71-0.61 3 0% 48% 
0.60-0.46 33% 54% 
0.45-0.01 37% 562 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal  Glazing 
(one o f  t h e  fo l lowing)  : 

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 the r : )  
Maximum Adjusted 1-50  

Light ing  Power Density,  
w a t t s  per  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  

Contro ls  Required 

Maximum Adjusted See Sec t ion  See Sect ion  
Connected Lighting 2-5342(a)2 2-5342(d)2 Not A1 1 owed 
Load, w a t t s  

SPACE CONDITIONING SYSTEM (80 th :  ) 

General See Sec t ion  See Sec t ion  See Sec t ion  
Requi r m e n t s  2-5342(e)l  2-5342(e)1 2-5342(e) 1 

Performance C r i t e r i a  ( s e i e c t  one of columns I ,  11. 111, o r  IV; 
any column may be used in  any A l t e r n a t i v e  Component Package; s e e  
Sect ion  2-5342(e)2. f o r  add i t i ona l  requirements)  ., -. 

Fan Wattage Index 
Source Heating Power Index 
Source Cooling Power Index 

2 Lighting Reduction [W/ft 1 
Shading Coe f f i c i en t  Fac tor  
Ce i l i ng  In su l a t i on  Factor  

Double Glazing Requi red 



TABLE 2-53V6. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE 106 
FOR LOU RISE OFFICE BUILDINGS 

. -, - 
PACKAGE - 

Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Tota l  R-Value (Rt) 

9.5 9.5 12.4 

Minimum Opaque Wall To ta l  
R-Value (R ) (one o f  the  $allowing) : 
Heat ~ a ~ a i i t y  [Btu/OF/ft ] 

0.0-3.99 
4.0-9.99 
10,O-14-99 
15.0-19-99 
20,O o r  more a 

Minimuin Suspended E x t e r i o r  
R o o r  Tota l  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Tota l  & West-Facing 

V e r t i c a l  Glazing (one o f  t he  fo l l ow ing ) :  

Shading C o e f f i c i e n t  
1.00-0.72 22% 
0.71-0.61 30% 
0.60-0.46 355 
0.45-0.01 , 44% 

See Sect ion 2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum A1 1 owed Hor i zon ta l  Glazing 
(one o f  t he  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 6 % 
0.50-0.01 Not A1 lowed 12% 

Mot A1 1 owed 
Not A1 1 owed 

LIGHTING (Ei ther:)  
Maximum Adjusted I -50 1-50 1.50 

L i g h t i n g  Power Densi ty,  Day1 i g h t i n g  
wa t t s  per square f o o t  Cont ro ls  Required 

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 Not A1 1 owed 
Load, wa t t s  

SPACE CONDITIONING SYSTEM (Eoth:) 

General See Sect ion See Sect ion See Sec t i on  
Requirements 2-5342(e)l 2-5342 (e) 1 2-5342(e) 1 

Perfomance 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 A1 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  r e q u i r m e n t s )  - _ 

Fan Wattage Index 0.85 0.58 1.68 1.59 
Source Heat ing Power Index 177.0 105.1 66.0 .55.7 
Source Cool ing  Power Index 63.3 49.2 51.4 49.4 

2 L i g h t i n g  Reduction [ W f t  0.00 0.00 0.20 0.00 
Shading C o e f f i c i e n t  Factor  1.00 1-00 0.85 1.00 
C e i l i n g  I n s u l a t i o n  Fac to r  1.00 1.00 1.30 1.00 

Double G l  az ing Requi red no no no no 



TABLE 2-53V7. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE 1107 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
. Component A B C .  

OPAQUE ENVELOPE ' 

Minimum Roof Tota l  R-Value (Rt) 
9.5 9.5 12.4 

Minimum Opaque Wall To ta l  
R-Value (R ) (one o f  t h e  $o l iowing)  : 
Heat capak i ty  [ B t u I 0 F / f t  ] 

0.0-3.99 11.0 11.0 
4.0-9.99 8.7 8.7 
10.0-14.99 - 4.6 4.6 
15.0-19.99 2.6 2.6 
20.0 o r  more 1.4 1.4 

Minimum Sus~ended E x t e r i o r  
F loo r  ~ o t a i  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 1 owed To ta l  & West-Faci ng 

V e r t i c a l  Glazing (one o f  t he  fo l lowing). :  

Shading C o e f f i c i e n t  
1.00-0.72 22% 41 % 
0.71-0.61 30% 5 02 
0.60-0.46 354, 6 0% 
0.45-0.01 44% 6 9% 

See Sect ion  2-5342(b)5, f o r  ad jus tnent  f o r  overhangs. 

Maximum A1 lowed Hor izonta l  G laz ing  
(one o f  t he  f o l  lowing)  : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 1 owed 

LIGHTING (E i ther : )  
Maximum Adjusted 1.50 

L i g h t i n g  Power Density, 
wa t t s  per  square f o o t  

Not A1 1 owed 
Not A1 1 owed 

1.50 1.50 
DayT i g h t i  ng 

Cont ro ls  Required 

Haximum Adjusted See Sect ion  See Sect 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 (Ebth:) 

General See Sect ion  See Sect ion  See Sect ion  
Requirements 2-5342 (e)  1 2-5342(e)1 2-5342(e) 1 

Performance C r i t e r i a  ( s e l e c t  one o f  columns I, 11, .III, 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  r e q u i r m e n t s )  

I I I I11 LV 

Fan Wattage Index 0.47 0.43 0.96 1.45 
Source Heating Power Index 98.4 77 -4 38.0 43.4 
Source Cool ing Power Index 49.0 42.8 44.0 47.4 

2 L i g h t i n g  Reduction [ W / f t  1 0.00 0.00 0.20 0.00 
Shading C o e f f i c i e n t  Factor  1.00 0.85 0.85 1.00 
C e i l i n g  I n s u l a t i o n  Factor  1.00 i .00 1.00 , 1.00 

Double Glazing Required no no n o no 



TABLE 2-53\18. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #08 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

9.5 9.5 12.4 

Minimum Opaque Wall Total 
R-Value (R ) (one of the  $oliowing): 
Heat capa$i ty  [B tu I0F / f t  1 

0.0-3.99 11.0 1 1 , O  
4.0-9.99 8.7 8-7  
10.0-14.99 4.6 4.6 
15.0-19.99 2.6 2.6 
20-0 o r  more 1.4 1.4 

Minimum Suspended Ex te r io r  
R o o r  Total R-value (Rt) 

9-5 9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing 

Ver t ica l  Glazing (one of the  following) : 

Shading Coeff ic ient  - 
1.00-0.72 22% 
0.71-0.61 3 0% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Horizontal Gl af ing 
(one of the  fol 1 owing) : 

Shading Coef f i c i en t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not All owed 

Not A1 1 owed 
Not A1 1 owed 

LIGHTING (Ei ther : )  
Maximum Adjusted f .SO 1.50 1.50 

Lighting Power Density , Day1 igh t ing  
wat ts  per square foo t  Controls Required 

Maximum Adjusted See Sect ion -See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (Both:)  

General See Sect ion See Sect ion See Sect ion 
Requirements 2-5342(e) 1 2-5342(e)l 2-5342(e)1 

Performance C r i t e r i a  ( s e l e c t  one of columns I ,  11, 111, o r  IV; 
any column may be used in any Al te rna t ive  Component-Package; see-. 
Section 2-5342(e)2. f o r  addi t ional  requirements) 

Fan Wattage Index 0.47 
Source Heating Power Index 99.4 
Source Cooling Power Index 43 -7 

2 Lighting Reduction [W/ft J 0.00 
Shading Coeff ic ient  Factor 1.00 
Cei l ing Insu la t ion  Factor 1.00 

Double Glazing Required no 



TABLE 2-53V9. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #09 
FOR LON RISE OFFICE BUILDINGS . 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Tota l  R-Value (Rt) 

9.5 9.5 12.4 

Minimum Opaque Wall To ta l  
R-Value (R ) (one o f  t he  $01 lowing)  : 
Heat capaEi ty  [B tu /OF/ f t  . I  

0.0-3.99 11.0 11.0 
4.0-9.99 8.7 8.7 
10.0-14.99 4.6 4.6 
15.0-1 9.99 2.6 2.6 
20.0 o r  more 1.4 1.4 

Minimum Suspended E x t e r i o r  
F loor  Tota l  R-value (Rt) 

9.5 9.5 9.5 

GLAZING 
Maximum A1 lowed To ta l  & blest-Facing 

V e r t i c a l  Glazing (one o f  t h e  fo l l ow ing ) :  

Shading C o e f f i c i e n t  
1.00-0.72 22% 41 % 22% 
0.71-0.61 30% 5 0% 3 0% 
0.60-0.46 352 602 352 
0.45-0.01 44% 692 44% 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Hor i zon ta l  Glazing 
(one o f  t he  f o l  lowing)  : 

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% 

Not A1 1 owed 
Not A1 1 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  per square f o o t  

1.50 1.50 
Day1 i g h t i n g  

Cont ro ls  Required 

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  Not A1 1 owed 
Load, wa t t s  

SPACE CONDITIONING SYSTEM (Both:) 

General See Sec t i on  See Sect ion  See Sec t i on  
Requirements 2-5342 (e )  1 2-5342(e)l 2-5342(e)l 

Performance 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 A1 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 11 I11 I V  

Fan Wattage Index 0-49 0.45 1.02 13.57 
Source Heat ing Power Index 102.6 77.8 40.8 46.0 
Source Cool i ng Power Index 48.3 42.2 43.9 51.3 

L i g h t i n g  Reduction [ ~ l f t ~ ]  0.00 0.00 0.10 0.00 
Shading C o e f f i c i e n t  Factor  1.00 1.00 0.85 1.00 
C e i l i n g  I n s u l a t i o n  Factor  1.00 1.00 1.00 1.00 

Double Glazing Required no no no no 



TABLE 2-53V10. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE f10 
FOR LOW RISE OFFICE BUILDINGS 

- - - - 

PACKAGE 
Component A B 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

9.5 9.5 

Minimum Opaque Wall Total 
R-Value (R ) (one of the  ~ o l l o w i n g ) :  
Heat capaEity CBtu/OF/ft 1 

0.0-3.99 11.0 11 -0 
4.0-9.99 8.7 8.7 
10.0-14.99 4.6 466 
15.0-19.99 - 2-6 2.6 

. 20.0 o r  more 1.4 1-4 

Minimum Suspended Exter ior  
R o o r  Total R-value (Rt) 

9.5 9.5 

GLAZING 
Maximum Allowed Total & West-Facing 

Vertical  Glazing (one of t h e  f o l l  owing) : 

Shadina Coef f i c i en t  - 

See Sect ion 2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum A1 lowed Horizontal Glazing 
(one of t h e  f o l l  owing) : 

Shading Coef f i c i en t  
1.00-0.51 Not A1 1 owed 6% 
0.50-0.01 Not A1 1 owed 129, 

LIGHTING (Either:)  
Maximum Adjusted 1.50 

Lighting Power Density, 
wat ts  per square foo t  

1-50 
Day1 igh t ing  

Controls Required 

Not A1 1 owed 
Not A1 lowed 

Maximum Adjusted See Section See Sect ion 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (Both: ) 

General See Section See Sect ion See Sect ion 
Requirements 2-5342(e)1 2-534Z(e)l 2-5342(e) 1 

Perfomance C r i t e r i a  ( s e l e c t  one of columns I ,  11, 111, o r  IV; 
any column may be used in any Al ternat ive  Componerir Package; s e e  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

I I I 111 rv 
Fan Wattage Index 0.53 0.19 1.13 1.72 
Source Heating Power Index 115.5 89.6 46.2 52.0 - Source Cooling Power Index 55.3 48.5 50.8 55.2 

2 Lighting Reduction [U/f t  1 0.00 0.00 0.05 0.00 
Shading Coeff ic ient  Factor 1 . G O  1.00 0.85 1.00 
Ceil ing Insu la t ion  Factor 1.00 1.00 1.00 1.00 

Double Glazing Requi red no no no . no 



TABLE 2-53Vll.  ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #11 
FOR LOW RISE OFFICE BUILDINGS 

- 

PACKAGE 
Component A B 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt) 

9.5 9.5 

Minimum Opaque Wall Tota l  
U-value ( R  ) (one o f  the  fo l l ow ing )  : 

Heat capaEity [ ~ t u / O ~ / f t  I 
0.0-3.99 11.0 
4-0-9.99 9.8 
10.0-14.99 7.3 
15.0-19.99 - 5.8 
20.0 o r  more 4.6 

Minimum Suspended E x t e r i o r  
f l o o r  Tota l  R-value (a t )  

9.5 9.5 

GLAZING 
Maximum Allowed To ta l  & West-Facing 

V e r t i c a l  Glazing (one o f  t h e  fo l l ow ing ) :  

Shading C o e f f i c i e n t  . 
1.00-0.72 24% 

See Sect ion 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Hor izonta l  Glazing 
(one o f  t he  f o l  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Ei ther:)  
Maximum Adjusted 1.50 

L i g h t i n g  Power Density, 
wat ts  per square f o o t  

Not A1 1 owed 
Not A1 1 owed 

1.50 1.40 
Day1 i g h t i  ng 

Cont ro ls  Required 

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 Not A1 Towed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (Both:) 

General See Sec t i on  See Sect ion 
Requirements 2-5342 (e )I 2-5342 (e)  1 

Performance 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. 
Sect ion 2-5342(e)2. f o r  a d d i t i o n a l  requirements) 

See Sect ion 
2-5342f e)  1 

I I I I 1 1  I V  

Fan Wattage Index 0.60 0.55 1-27 1.97 
Source Heating Power Index 127.3 100.0 50.5 58.3 
Source Cool ing Power Index 68.7 59.3 62.6 64.3 

L i g h t i n g  Reduction [bI/ftL] 0.00 0.00 0.20 0.00 
Shading C o e f f i c i e n t  Factor 1.00 0.85 0.85 1.00 
C e i l i n g  I n s u l a t i o n  Factor 1.00 1.00 1.00 1.00 

Double GI az ing Required no no no. . no 



TABLE 2-53V12. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE PONE 812 
FOR LOW RISE OFFICE BUILDINGS 

-. - - 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt)  

9.5 9.5 

Minimum Opaque Wall Total  
R-Val ue (R ) (one of  t h e  $01 1 owing) : 

Heat capa$ i ty  [Btu/OF/ft 1 
0.0-3.99 11.0 
4.0-9.99 9.8 
10.0-14.99 7.3 
15.0-19.99 5.8 
20.0 o r  more 4.6 

M i  nimurn Suspended E x t e r i o r  
R o o r  Total R-value (Rt)  

9.5 

GLAZING 
Maximum Allowed Total  & West-Facing 

Ver t ica l  Glazing (one of  t he  fo l lowing) :  

Shading C o e f f i c i e n t  . 
1.00-0.72 24% 
0.71-0.61 30% 
0.60-0.46 34% 
0.45-0.01 40% 

See Sec t ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Horizontal  GI az ing  
(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 Not A1 1 owed 5 "a 
0.50-0.01 Nat A1 1 owed 8% 

LIGHTING (Either:)  
Maximum Adjusted 1.58 

Light ing  Power Dens i ty ,  - 
w a t t s  per squa re  f o o t  

Not Allowed 
Not A1 1 owed 

1.50 f -40 
Day1 i g h t i  ng 

Contro ls  Required 

Maximum Adjusted See Sec t ion  See Sec t ion  
Connected Light ing  2-5342(d)2 2-5342(d)2 Mot A1 1 owed 
Load, w a t t s  

SPACE CONDITlONING SYSTEM (Both:) 

General See Sec t ion  See Sec t ion  See Sec t ion  
Requirements 2-5342(e)l  2-5342(e)1 2-5342(e) 1 

Performance C r i t e r i a  ( s e l e c t  one of  columns I ,  11, 111, o r  IV; 
any column may be used i n  any A1 t e r n a t i v e  Component Package; s e e  
Sect ion  2-5342(e)2. f o r  add i t i ona l  requi rements)  

Fan Wattage Index 0.76 0-66 1-50 2.00 
Source Heating Power Index 157.6 121.2 59.1 65.5 
Source Cool i ng Power Index 56.2 . 45.6 45.2 59.9 

2 Light ing  Reduction [W/ft 1 0.00 0.00 0.15 0.00 
Shading Coe f f i c i en t  Fac tor  1.00 0.85 0.85 1.00 
Ceil ing I n s u l a t i o n  Factor  1.00 1.00 1.00 1.00 

Double Gl a s i  ng Requi red no no no . no 



TABLE 2-53V13. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #13 
FOR LOW RISE OFFICE BUILDINGS 

PACKAGE 
Component A B 

OPAqUE ENVELOPE 
Ninimum Roof Total R-Value (Rt) 

9.5 9.5 

Minimum Opaque Wall Total 
R-Value (R ) (one of the io l lowing) :  
Heat c a p a l i t y  [Btu/'F/ft I 

0.0-3.99 11.0 11.0 
4.0-9.99 9.8 9.8 
10.0-14.99 7.3 7.3 
15.0-19.99 5.8 5.8 
20.0 o r  more 4.6 4.6 

Minimum Suspended Exter ior  
f l o o r  Total R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Total & West-Facing 

Vertical  Glazing (one o f  the  following): 

Shading Coeff ic ient  - 
1.00-0.72 24% 33% 
0.71-0.61 3 0% 41% 
0.60-0.46 3 4% 47% 
0.45-0.01 40% 52% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal Glazing 
(one of t h e  fol lowing): 

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 5 *, Not A1 1 owed 
0.50-0-01 Not A1 lowed 8 % Not A1 lowed 

LIGHTING (Either:)  
Maximum Adjusted 1.50 1.50 1.40 

Lighting Power Density, Day1 ight ing 
wat ts  per square foot  Control s Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 lowed 
Load, wat ts  

SPACE CONDITIONING SYSTEM (80 th : )  

General See Section See Section See Sect ion 
Requi rements 2-5342(e)l 2-5342(e)l 2-5342(e) 1 

Performance C r i t e r i a  ( s e l e c t  one of columns I ,  11, 111, o r  IV; 
any column may be used i n  any Al ternat ive  Component Package; s e e  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

I I I 111 IY 

Fan Wattage Index 0.55 0.51 1.16 1.78 
Source Heating Power Index 116.2 95.0 46.0 53.3 
.Source Cool i ng Power Index 57.12 49.43 51.7 56.6 

2 Lighting Reduction [W/ft 1 0.00 0.00 0.05 0.00 
Shading Coeff ic ient  Factor 1.00 0.85 0.85 1.00 
Ceil ing Insula t ion Factor 1.00 1.00 1.00 1.00 

Double Gl azi ng Required no no no no 



TABLE 2-53V14. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #14- 
FOR LOU RISE OFkICE BUILDINGS 

PACKAGE 
Component A 8 C 

OPAQUE ENVELOPE 
Minimum Roof To ta l  R-Value (Rt) 

12.4 
7 

12.4 - 15 .O - 
Minimum Opaque Wall To ta l  

R-Value (R ) (one o f  the ;allowing): 
Heat ~ a p a g i t y  [B tu /OF/ f t  I 

0.0-3.99 11.0 11.0 
4.0-9.99 9.9 9.9 
10-0-14.99 7.7 7-7  
15.0-19.99 6.2 6-2 
20.0 o r  more 5.1 5.1 

Minimum Sus~ended E x t e r i o r  
f l o o r  ~ o t a i  R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed To ta l  & Uest-Facing 

V e r t i c a l  G laz ing  (one o f  the fo l l ow ing ) :  

Shading C o e f f i c i e n t  . 
1.00-0.72 232 
0.71-0.61 3 0% 
0.60-0.46 34% 
0.45-0-01 415 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Hor i zon ta l  Glazing 
(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 ther : )  
Maximum Adjusted 1.50 

L i g h t i n g  Power Densi ty,  
wa t t s  per square f o o t  

1.50 
Day1 i g h t i n g  

Con t ro l s  Required 

Not A1 1 owed 
Not A1 1 owed 

Maximum Adjusted See Sect ion  See Sec t i on  
Connected L i g h t i n g  2-5342(d)2 2-5342(d)2 Na t A1 1 owed 
Load, wa t t s  

SPACE CONDITIONING SYSTEM (50th:)  

General See Sec t i on  See Sec t i on  See Sec t i on  
Requirements ' 2-5342(e)1 2-5342 ( e )  1 2-5342(e) 1 

Performance 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 I 1 1  I V 

Fan Wattage Index 0.57 0.53 1.23 1.84 
Source Heat ing Power Index 127-9 101.3 51.5 54.7 

. Source Cool ing Power Index 63.3 55.4 57.8 14.5 

L i g h t i n g  Reduction [ w / f t L ]  0.00 0.00 0.00 0.00 
Shading C o e f f i c i e n t  Factor  1.00 0.85 0.85 1-00 
C e i l  i n g  Insu l  a t i o n  Factor  1.00 1.00 1.00 1.00 

Double Glazing Requi red no no no no 



TABLE 2-53V15. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #15 
FOR LOW RISE OFFICE BUILDINGS 

-- - 
PACKAGE 

Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

12.4 12.4 15.0 

Minimum Opaque Wall Total 
R-Value (R ) (one of the $allowing) : 
Heat ~ a p a l i t y  [ B t ~ / ~ F / f t  1 

0.0-3.99 11.0 11.0 
4.0-9.99 9.9 9.9 
10.0-14.99 7.7 7.7 
15.0-19.99 - 6.2 6.2 
20.0 o r  more 5.1 5.1 

Minimum Suspended Exter ior  
f l o o r  Total R-val ue f Rt) 

9.5 9.5 

GLAZING 
Maximum Allowed Total & West-Facing 

Vertical  Glazing (one of the  following) : 

Shading Coeff ic ient  
1.00-0.72 23% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum Allowed Horizontal Glazing 
(one of the  following) : 

Shading Coeff ic ient  
1.00-0.51 Not AT 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Either:)  
Maximum Adjusted - 1.50 1-50 

Lighting Power Density, Day1 igh t ing  
wat ts  per square foot  Controls Required 

Not A1 lowed 
N o t  A1 I owed 

1.40 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDlTiONING SYSTEM (Both: ) 

General See Section See Section See Section 
Requirements 2-5342(e)1 2-5342(e)1 2-5342(e)l 

Performance C r i t e r i a  ( s e l e c t  one of columns I ,  11, 111, o r  IV; . 
any column may be used in any Al ternat ive  Component Package; see  
Section 2-5342(e)2. f o r  addi t ional  requirements) 

I I I 111 I V 

Fan Wattage Index 0.58 0.54 1.24 1.91 
Source Heating Power Index 122.7 97.9 48.8 54.6 
Source Ccol ing Power Index 69.6 60.9 63.8 67.4 

2 Lighting Reduction [Ufft  1 0.00 0.00 0.00 0.00 
Shading Coefficient Factor 1.00 0.85 0.85 1.00 
Ceil ing Insula t ion Factor 1.00 1.CO 1.00 1.00 

Double Glazing Required no no no no 

113 



TABLE 2-53V16. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #16 
FOR LOW RISE OFFICE BUILDINGS 

Component A 

OPAQUE ENVELOPE 
Minimum Roof Total  R-Value (Rt )  

12.4 

Minimum Opaque Wall Total  
R-Value (R ) (one of  t h e  $ l l owing ) :  

Heat c apaE j ty  [ 8 t u l 0 F l f t  1 
0.0-3.99 I f  .O 
4.0-9.99 10.2 
10-0-14-99 8.6 
15.0-19,99 7.7 
20.0 o r  more 7.2 

Minimum Suspended E x t e r i o r  
F loor  Total  R-val ue (Rt )  

9.5 

GLAZING 
Maximum Allowed Total  & West-Facing 

Ve r t i c a l  Glazing (one  o f  t h e  fo l lowing) :  

Shading C o e f f i c i e n t  - 
1.00-0.72 26% 
0.71-0.61 3 0% 
0.60-0.46 322 
0.45-0.01 34% 

PACKAGE 
B C 

See Sec t i on  2-5342(b)5. f o r  ad jus tment  f o r  overhangs.  

Maximum A1 lowed Hor izonta l  GI az ing  
(one  o f  t h e  fo l  1 owing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not Allowed 7% 
0.50-0.01 Not A1 1 owed 112 

LIGHTING ( E i t h e r : )  
Maximum Adjusted I. 50 

Light ing  Power Densi ty , 
w a t t s  per squa re  f o o t  

1.50 
Day1 i g h t i n g  

Con t ro l s  Required 

Maximum Adjusted See Sec t i on  See S e c t i o n  
Connected Light ing  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 r m e n t s  2-5342(e)1 2-5342(e) 1 

Performance C r i t e r i a  ( s e l e c t  one of  columns I ,  11, 111, o r  IV; 
any column may be used in  any A l t e r n a t i v e  Component Package; s e e  
Sec t i on  2-5342(e)2. f o r  a d d i t i o n a l  requi rements )  

Not A1 1 owed 
Not A1 lowed 

Not A1 1 owed 

See S e c t i o n  
2-5342(e)1 

I I I I 1 1  I V 

Fan Wattage Index 0.49 0.44 1.02 1.42 
Source Heating Power Index 115.3 86.9 44.4 47.4 
Source Cooling Power Index 47.6 41.5 44.2 48.4 

Light ing  Reduction [w / f t 2 ]  '0.00 0.10 0.00 0.00 
Shading C o e f f i c i e n t  Fac to r  1.00 1.85 0.85 1.00 
Ceil  ing I n s u l a t i o n  Fac to r  1.00 1.21 1.21 1.00 

Double Glazing Required no Yes Yes no 



TABLE 2-53W1. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #O1 
FOR HIGH RISE OFFICE BUILDINGS 

- - 
PACKAGE 

Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

M i n i m u m  Opaque Wall Total 
R-Value (Rt) (one of the  follcwing) : 

Heat Capacity [ 6 t U / " ~ / f t ~ ]  

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 Exter ior  
Floor ~ o t a i  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & Mest-Facing Vertical  

Glazing (one of the  fa1 1 owing) : 

Shading Coeff ic ient  
1.00-0.72 29% 37% 
0.71-0.61 35% 45% 
0.60-0.46 38% 5 0% 
0.45-0-01 43% 56% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

~axlmum Allowed Horizontal Glazing 
(one o f  t h e  following): 

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1.50 

Lighting Power Density, 
wat ts  per square foot  

1.50 
Day1 ight ing 

Controls Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342 (d)2  
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both: ) 

General See Section See Section 
Requirements 2-5342(e)l 2-5342(e) 1 

Not A1 lowed 
Not A1 1 owed 

Not A1 1 owed 

Performance C r i t e r i a  (appl icabl e to  
any A1 t e rna t ive  Component Package) 

- -  See Section 
2-5342(e)1 

Fan Wattage Index 1.02 
Source Heating Power Index 32.8 
Source Cooling Power Index 19.5 



TABLE 2-53W2. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #02 
FOR H I G H  RISE OFFICE BUILDINGS 

--  . . . a  . .  , 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total  R-Value (Rt )  

13.9 14.9 22.9 

Minimum Opaque Wall Total  
R-Value (Rt)  (one o f  t he  fo l l owing ) :  

Heat Capac i ty  [ ~ t u / ~ ~ / f t ~ ]  

0,O-3.99 7.4 7.4 
4-0-9.99 6.5 6* 5 
10.0-14.99 4.4 4.4 
15.0-19.99 3.0 3 - 0  
20.0 o r  more 2. Q 2.0 

Minimum Suspended E x t e r i o r  
F loor  Tota l  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total  & West-Facing V e r t i c a l  

Glazing (one  o f  t h e  foil-owing) : 

Shading C o e f f i c i e n t  
1.0'2-0.72 29% 
0.71-0.61 35% 
0.60-0.46 38% 
0.45-0.01 45 % 

See Sec t i on  2-5342(b)5, f o r  ad jus tment  f o r  overhangs,  

Maximum A1 1 owed Horizontal  G1 az ing  
(one o f  t h e  fo l l owing ) :  

Shad? ng C o e f f i c i e n t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 lowed 

LIGHTING ( E i t h e r  :) 
Maximum Adjusted 1-50 

Light ing  Power Dens i ty ,  
w a t t s  per  square  f o o t  

Not A1 1 owed 
Not A1 1 owed 

1.50 1.40 
Day1 i g h t i  ng 

Con t ro l s  Required 

Maximum Adjusted See S e c t i o n  See S e c t i o n  
Connected Light ing  2-5342(d)2 2-5342(d)2 Not A1 loved 
Load, w a t t s  

SPACE CONDIT!ONING 
SYSTEM (Both:)  

General See Sec t i on  See  S e c t i o n  See Sect-ion 
Requirements 2-5342(e) 1 2-534ZTe)l - 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) 

Fan Wattage Index 1.34 
- Source Heating Power Index 39.0 
Source Cooling Power Index 33.6 



TABLE 2-53W3. ALTERNATIVE COMPONENT PACUGES FOR CLIMATE ZONE #03 
FOR H I G H  RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the following) : 

Heat Capacity [ ~ t u / ~ ~ / f t ~ ]  

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 Exter ior  
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing Vertical  

Glazing (one of the  following): 

Shading Coeff ic ient  
1.00-0.72 29% 
0.71-0.61 35% 
0.60-0.46 384, 
0.45-0.01 45 % 

See Section 2-5342(b)5. f o r  a d j u s t ~ e n t  f o r  overhangs. 

Maximum A1 lowed Horizontal Glazing 
(one o f  the  followins):  

Shading Coeff ic ient  
1.00-0.51 Not A1 lowed 9% 
0.50-0.01 Not A1 lowed 16% 

LIGHTING (Either:)  
Maximum Adjusted 1.50 

Lighting Power Density , 
watts per square foot  

1.50 
Day1 ight ing 

Controls Required 

Not A1 1 owed 
Not A1 1 owed 

1.40 

Maximum Adjusted See Section See Sect ion 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 lowed 
Load, wat ts  

SPACE CONDIfIONING 
SYSTM (Both:) 

General See Section See Section See Sect ion 
Requirements 2-5342(e)l 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 rna t ive  Component Package) 

Fan Wattaoe Index 1.10 
Source Heating Power Index 34.9 
Source Cooling Power Index 24.0 



PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total  R-Value (Rt)  

14.9 14.9 22.9 

Minimum Opaque Mall Total 
R-Value (Rt) (one o f  t he  fo l lowing) :  

Heat Capacity [ 8 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  
Floor Total  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 1 owed Total & West-Faci ng Ver t i  cal  

Glazing (one o f  t h e  fol  Towing): 

Shading Coe f f i c i en t  
1.00-0.72 31% 
0.71-0.61 35% 
0.60-0.46 38% 
0-45-0.01 43% 

See Sect ion  2-5342(b)5, f o r  ad jus tment  f o r  overhangs. 

Maximum Allowed Horizontal Glazing 
(one o f  the  fol lowing) : 

Shading C o e f f i c i e n t  
1.00-0.51 Not A1 9 owed 
0.50-0.01 Not A7 7 owed 

LIGHTING (E i the r : )  
Maximum Adjusted 1.50 

Light ing  Power Dens i ty ,  
wa t t s  per square  foo t  

Maximum Adjusted See Sec t ion  
Connected Lighting 2-5342(a)2 
Load, w a t t s  

1.50 
Oayl i g h t i n g  

Contro ls  Required 

See Sec t ion  
2-5342 ( d ) 2  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Sec t ion  See Sec t ion  
Requirements 2-53421e)l 2-5342'(e)1 

Performance C r i t e r i a  (appl icabl  e t o  
any A1 t e r n a t i v e  Component Package) 

Not A? l owed 
Not AT 1 owed 

Not  A1 lowed 

See Sec t ion  
2-5342(e) 1 

Fan Wattage Index 1.20 
Source Heating Power index 35.7 
Source Cooling Power Index 29.8 



TABLE 2-53W5. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #05 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A I3 C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of  the  fo l  lowing) : 

2 Heat Capacity [ 8 t u I o F / f t  1 

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 

Mi n.imum Suspended Ex te r io r  
f l o o r  Total R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing Ver t ica l  

Glazing (one of t h e  f o l l  owing) : 

Shading Coef f i c i en t  
1.00-0.72 31 % 
0.71-0.61 35% 
0.60-0.46 38% 
0-45-0.01 43 2 

See Sect ion  2-5342(b)5. f o r  adjus'aent f o r  overhangs. 

Maximum A1 lowed Horizontal Glazing 
(one of  the fol  1 owing) : 

Shading C o e f f i c i e n t .  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Ei ther : )  . 
Maximum Adjusted 1.50 

Lighting Power Density,  
wa t t s  per square foo t  

1.50 
Oayl i gh t ing  

Controls  Required 

Not' A1 1 owed 
Not Allowed 

Maximum Adjusted See Sect ion  See Sect ion  
Connected Lighting 2-5342(d)2 2-5342 (d )2  Not A1 lowed 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Sec t ion  See Sec t ion  See Sect ion  
Requirements 2-5342(e)1 2-5342(e)1 2-5342(e) 1 

Performance C r i t e r i a  (appl icabl  e t o  
any A1 t e r n a t i v e  Component Package) 

.Fan Wattage Index 1.27 
Source Heating Power Index 38.8 
Source Cooling Power Index 30.6 



TABLE 2-53W6. ALTERNATIVE COMPONENT PACKAGES FOR CLII4ATE ZONE #06 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A ' B  C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt)  

14.9 14.9 22.9 

Minimum Opaque Mall Total 
R-Value (Rt) (one of  t h e  fo l ' l swing) :  

Heat Capacity [ ~ t u / ' ~ / f t ~ ]  

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 

Mf nimum Suspended E x t e r i o r  
Floor Total R-val ue (Rt) 

9.5 

GLAZlNG 
Haximum A1 lowed Total & West-Facing Ver t i ca l  

Glazing (one of t h e  fo l lowing)  : 

Shading Coe f f i c i en t  
1.00-0.72 27% 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal  Glazing 
(one o f  t h e  fo l lowing) :  

Shading C o e f f i c i e n t  
1.00-0-51 Not A1 Towed 6% 
0.50-0.01 Not Al lowed 12% 

Not A1 1 owed 
Not Allowed 

LIGHTING ( E i t h e r  :) 
Maximum Adjusted 1.50 

Lighting Power Density,  
wa t t s  per square  f o o t  

1.50 1.40 
Dayl i g h t i n g  

Contro ls  Required 

Maximum Adjusted See Sect ion  See Sec t ion  
Connected Lighting 2-5342(d)Z 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 Sect ion  
Requirements 2-5312(e)1 2-5342(e) 1 2-5342(e)1 

Performance C r i t e r i a  (appl icabl  e t o  
any Al t e rna t ive  Component Package) 

Fan Wattage Index 1.42 
Source Heating Power Index 43.9 
Source Cooling Power Index 33.2 



TABLE 2-53W7. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #07 
FOR H I G H  RISE OFFICE BUILDINGS 
- - 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the following):  

Heat Capacity [ ~ t u / " ~ / f t ~ ]  

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 Exterior 
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Total & West-hcinq Ver t ica l  

Glazing (one of the  following): 

Shading Coefficient 
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 524, 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Horizontal Glazing 
(one of the  following): 

Shading Caeffici  e n t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 lowed 

LIGHTING (Either:)  
Maximum Adjusted 1-50 

Lighting Power Density, 
wat ts  per square foot  

Not A1 lowed 
Nat Allowed 

1.50 1.40 
Day1 ight ing 

Controls Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Sect ion See Section See Sect ion 
Requirements 2-5342(e) 1 2-5342 ( e )  1 2-5342(e)l 

Performance C r i t e r i a  (appl icabl e to  
any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.23 
Source Heating Power Index 31.7 
Source Cooling Power Index 30.7 



TABLE 2-53U8. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #08 
FOR HIGH RISE OFFICE BUILOINGS 

PACKAGE 
Component A B L 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the  following) : 

Heat Capacity [ ~ t u / ' ~ / f t ~ ]  

8.0-3.. 99 7.4 7.4 
4.0-9,99 6.3 6.3 
10.0-14.99 3.9 3 ..9 
15-0-19.99 2.6 2,6 
20.0 o r  more 1-7 1,7 

Mfnimum Suspended E x t e ~ i o r  
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Total & Uest-Facing Ver t ica l  
Glazing (one of t h e  following): 

Shading Coeff ic ient  
1.00-0.72 27% 
0.71-0.61 35% 
0-60-0.46 41% 
0.45-0.01 52% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Horizontal Glazing 
(one of the  fol 1 owing) : 

Shading Coeff ic ient  
1.00-0.51 Not A1 lowed 
0,SO-0.01 Not A1 lowed 

LIGHTING (Either:)  
Maximum Adjusted 1.50 

Lighting Power Density , 
watts  per square foot  

Not A 1  1 owed 
N o t  A1 1 owed 

1.50 1.40 
Day1 igh t ing  

Controls Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both :) 

General See Section See Sect ian  See Section 
Requirements 2-5342(e)1 2-5342(e) 1 2-5342(e)1 

Performance C r i t e r i a  (appl icabl e t o  
any A1 t e rna t ive  Component Package) 

Fan Uattage Index 1.26 
Source Heating Power Index 43.7 
Source Cooling Power Index 30.5 



TABLE 2-53W9. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #09 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the  following) : 

Heat Capacity [ ~ t u / " ~ / f t ~ ]  

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 Susoended Exter ior  
f loor  ~ o t a i  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing Vertical  

Glazing (one of t h e  following): 

Shading Coeff ic ient  
1.00-0.72 274, 
0.71-0.61 35% 
0.60-0.46 41% 
0.45-0.01 52% 

See Section 2-5342(b)5. f o r  a d j u s h e n t  f o r  overhangs. 

Maximum A1 1 owed Horizontal Gl azing 
(one of t h e  fol 1 owing) : 

Shading Coefficient 
1.00-0.51 Not A1 1 owed 
0.50-0.51 Not A1 1 owed 

LIGHTING (Ei ther :  1 
Maximum Adjusted 1-50 

Lighting Power Density, 
watts per square foo t  

6% Not At 1 owed 
12% Not A? 1 owed 

1.50 1.40 
Day1 ight i  ng 

Controls Required 

Maximum Adjusted See Section See Sect ion 
Connected Lighting 2-5342(d)2 . 2-5342(d)2 Not A1 1 owed 
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Section See Sect ion See Sect ion 
Requirements 2-5342(e)1 2-5342(e) 1 2-5342(e) 1 

Performance C r i t e r i a  (appl icabl e to  
any Al ternat ive  Component Package) 

Fan Wattage Index 1.3G 
Source Heating Power Index 30.3 
Source Cooling Power Index 33.5 



TABLE 2-53Wl0. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #10 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the  following):  

Heat Capacity [ ~ t u l ~ ~ l f t ~ ]  

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 

Mi nimum Suspended Exter ior  
Floor Total R-value (Rt) 

9.5 

GlhZING 
Maximum A1 lowed Total & .West-Facing Vertical  

Glazf ng (one of t h e  following):  

Shading Coeff ic ient  
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 412 
0.45-0.01 52% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum Allowed Horizontal Glazing 
(one of the  fol 1 owi ng) : 

Shading Coeff ic ient  
1.00-0.51 Na t A 1  1 owed 
0.50-0.01 Not A1 1 owed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1-50 

Lighting Power Densi t y ,  
wat ts  per square foot  

6 % Not A1 lowed 
122 Not A1 lowed 

1.50 
Day1 igh t i  ng 

Controls Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 1 owed 
toad, wat ts  

SPACE CONDITIONING 
SYSTEM (Both : )  

General See Section See Section See SectTon 
Requirements 2-5342(e)1 2-5342(e)1 2-5342(e)l 

Performance C r i t e r i a  (appl icabl e t o  
any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.39 
Source Heating Power Index 40.4 
Source Cooling Power Index 34.4 



TABLE 2-53Wll. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #11 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAqUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of t h e  following) : 

Heat Capacity [ ~ t u / " ~ / f t ' ]  

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 n i m u m  Suspended Exterior 
f loor  Total R-value (Rt) 

9.5 9-5 

GLAZING 
Maximum A1 lowed Total & West-Facing Vertical  

GI azfng (one of the  fol 1 owing) : 

Shading Coefficient 
1.00-0.72 28% 34% 
0.71-0.61 35% 45% 
0.60-0.46 40% 53% 
0.45-0.01 494, 62% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal Gl azing 
(one of t h e  fol lowing) : 

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 
0-50-0.01 Not A1 l owed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1.50 

Lighting Power Density, 
wat ts  per square foot 

Maximum Adjusted See Section 
Connected Lighting 2-.5342(d)2 
Load, wat ts  

Hot A1 lowed 
Not A1 l owed 

1.50 1.40 
Day1 ight ing 

Controls Required 

See Section 
2-5342 (d)2 Not A1 1 owed 

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Section See Section See Section 
Requi rements 2-5342(e)1 2-5342(e)l .2-5342 ( e )  1 

Performance Cr i t e r i a  (appl icable  t o  
any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.61 
Source Heating Power Index 47.6 
Source Cooling Power Index 41.7 



TABLE 2-53W12. ALTERNATIVE COMPONENT PACKAGES FOR CLIIWTE ZONE # 12 
FOR HIGH RISE OFFICE BUILDINGS 

- - 

PACKAGE 
Component A I3 C 

OPAQUE ENVELOPE 
Minimum Roof Total  R-Value (Rt)  

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one o f  t h e  fol lowing) : 

Heat Capacity [ 8 t u l 0 ~ ~ f t L ]  

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. 

Minimum Suspended Exter iof  
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maxfmum A1 lowed Total & Mest;Faci ng Ver t i ca l  

Glazing (one o f  t h e  fol lowing):  

Shading Coe f f i c i en t  
1.00-0.72 28% 3 4% 
0.71-0.61 35% 454 
0.60-0.46 406, 532 
0.45-0.01 49% 62% 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs, 

Maximum Allowed Horizontal Glazing 
(one o f  th2  fol lowing) : 

Shading Coe f f i c i en t  
1.00-0.51 Not A1 lowed 
0.50-0.01 Not A1 1 owed 

LIGHTING [E i the r : )  
Maximum Adjusted 1.50 1.50 

Lighting Power Density,  Day1 i g h t i  ng 
wa t t s  per  square  foo t  Con t ro l s  Required 

Maximum Adjusted See Sect ion  See Sec t ion  
Connected Lighting 2-5342(d)2 2-5342(d)2 
Load, wa t t s  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Sect ion  
Requi rements 2-5342(e)1 

P e r f o n a n c e  C r i t e r i a  ( a p p l i c a b l e  t o  
any Al t e rna t ive  Component Package) 

Not A1 lowed 
Not AT 1 owed 

Not 89 P owed 

bee bec t lon  See Sec t ion  
2-5342(e)l 2-5342(e)1 

Fan Wattage Index 1.79 
Source Heating Power Index 55.2 
Source Cooling Power Index 40.6 



TABLE 2-53W13. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #13 
FOR HIGH RISE OFFICE BUILDINGS 

-- 
PACKAGE 

Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of t he  fo l lowing) :  

Heat Capacity [ ~ t u / " f / f t ~ ]  

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 2.2 

Minimum Suspended Ex te r io r  
Floor Total  R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing Ver t ica l  

Glazing (one o f  t h e  fol lowing) : 

Shading Coe f f i c i en t  
1.00-0.72 282 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 4 9% 

See Sect ion  2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum A1 1 owed Horizontal Gl az i  rrg 
(one o f  t h e  fol  1 owing) : 

Shading Coe f f i c i en t  
1.00-0.51 Not A1 1 owed 5 X Not A1 1 owed 
0.50-0-01 Not A1 lowed 89, Not A1 1 owed 

LIGHTING (E i the r  :) 
Maximum Adjusted 1.50 1.50 1.40 

Lf gh t ing  Power Density, Day1 i g h t i  ng 
watts per square foo t  Cont ro ls  Required 

Maximum Adjusted See Sect ion  See Sect ion  
Connected Lighting 2-5342(d)2 2-5342(d)2 Not A1 lowed 
Load, w a t t s  

SPACE CONOITIONING 
SYSTEM (Both:) 

General See Sec t ion  See Sect ion  See Sec t ion  
Requi rements 2-5342(e)l  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 Al t e rna t ive  Component Package) 

Fan Wattage Index 1.44 
Source Heating Power Index 43 . 7 
Source Cooling Power Index 36.8 



TABLE 2-53W14. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE f14 
FOR H I G H  RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAqUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the  following):  

Heat Capacity [ B t u / " ~ / f t ~ ]  

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,O o r  more 3.5 

Mi nimum Suspended Exter ior  
f l o o r  Total R-value (Rt) 

9.5 

GLAZING 
Maximum A1 lowed Total & West-Facing Vertical  

Glazing (one o f  the  fol lowing): 

Shading Coeff ic ient  
1.00-0.72 274, 
0.71-0.61 352 
0.60-0.46 402 
0.45-0.01 50% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

bhximum Allowed Horizontal Glazing 
(one of t h e  fol 1 owing) : 

Shading Coeff ic ient  
1.00-0.51 Not A7 l owed 
0.50-0.01 Not A7 lowed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1.50 

Lf ghting Power Density , 
watts  per square foot 

Maximum Adjusted See Section 
Connected Lighting 2-5342(d)2 
Load, wat ts  

1.50 
Day1 igh t ing  

Controls Required 

See Sect ion 
2-5342(d)2 

Not A1 1 owed 
Not A1 lowed 

Not All owed 

SPACE CONDITIONING 
SYSTEM (Both : ) 

General See Section See Sect ion See Sect ion 
Requirements 2-5342(e) 1 2-5342(e)1 ' 2-5342(e)E 

Performance C r i t e r i a  ( app l i cab le  t o  
any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.51 
Source Heating Power Index 45.5 
Source Cooling Power Index 39.5 



TABLE 2-53W15. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #15 
FOR HIGH RISE OFFICE BUILDINGS 

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimum Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the following): 

2 Heat Capacity [Btu/OF/ft ] 

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 

Mi nimun Suspended Exterior 
Floor Total R-value (Rt) 

9.5 

GLAZING 
Maximum Allowed Total I West-Facing Ver t ica l  

Glazing (one of the  fol 1 owi ng) : 

Shading Coefficient 
1.00-0.72 27% 
0.71-0.61 35% 
0.60-0.46 40% 
0.45-0.01 50% 

See Section 2-5342(b)5. . f o r  adjustment f o r  overhangs. 

Maximum A1 lowed Horizontal Glazing 
(one of t h e  f o l l  owi ng) : 

Shading Coeff ic ient  
1.00-0.51 Not A1 1 owed 
0.50-0.01 Not A1 lowed 

Not A1 Towed 
Not A1 lowed 

LIGHTING (Ei ther  : 
Maximum Adjusted 1.50 1.50 1.40 

Lighting Power Density, Day1 igh t i  ng 
wat ts  per square foo t  Controls Required 

Maximum Adjusted See Section See Section 
Connected Lighting 2-5342(d)2 2-5342(d)2 Not Allowed 
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both:) 

General See Sect ion See Section See Section 
Requi rements 2-5342 (e) 1 2-5342(e)1 2-5342(e)l 

Performance C r i t e r i a  (appl icabl e t o  
.any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.55 
Source Heating Power Index 33.9 
Source Cooling Power Index 41.6 



TABLE 2-53W16. ALTERNATIVE COMPONENT PACKAGES FOR CLIMATE ZONE #16 
FOR H I G H  RISE OFFICE BUILDINGS 

- - - -  

PACKAGE 
Component A B C 

OPAQUE ENVELOPE 
Minimom Roof Total R-Value (Rt) 

14.9 14.9 22.9 

Minimum Opaque Wall Total 
R-Value (Rt) (one of the following):  

Heat Capacity [ ~ t u / ' ~ / f t ~ j  

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 Exter ior  
Floor Total R-value (-Rt) 

9-5 

GLAZING 
Maximum Allowed Total H West-Facing Ver t ica l  

Glazing (one o f  t h e  following):  

Shading Coeff ic ient  
1.00-0.72 291 37% 
0.71-0.61 -35% 45% 
0.60-0.46 381 5 0% 
0.45-0.01 43% 56% 

See Section 2-5342(b)5. f o r  adjustment f o r  overhangs. 

Maximum Allowed Horizontal Glazing 
(one of t h e  following): 

Shading Coeff ic ient  
1,OO-0.51 Not Al 1 owed 
0.50-0.01 Not A l  1 owed 

LIGHTING (Ei ther : )  
Maximum Adjusted 1.58. 

Lighting Power Density, 
wat ts  per square foot 

Maximum Adjusted See Sectlon 
Connected Lighting 2-5342(d)2 
Load, wat ts  

SPACE CONDITIONING 
SYSTEM (Both :) 

General See Sect ion 
Requi rements 2-5342(e)1 

1.50 
Day1 i g h t i  ng 

Controls Required 

See Section 
2-5342(d)2 

See Secti'on 
2-5342(e) 1 

Not .A1 1 owed 
Not A1 l owed 

Not A1 1 owed 

See Sect ion 
2-5342(e)l 

Performance C r i t e r i a  (appl icahl e t o  
any A1 t e rna t ive  Component Package) 

Fan Wattage Index 1.33 
Source Heating Power Index 42.7 
Source Cooling Power Index 33.1 



V e n t i l a t i o n  Requirements 

( a )  Any new o f f i c e  bui ld ing s h a l l  have an HVAC system t h a t :  

1, Compl i e s  w i t h  Sec t ions  5  (except  Sec t ion  5.7) and 6.1.5 of ASHRAE 
Standard 62-1981; and 

2, I s  capable  o f  supplying t h e  volumetr ic  r a t e s  f o r  outdoor  a i r  given 
f o r  smoking a r e a s  1  i s t e d  i n  Sec t ion  6.1, Tab1 e  3 ,  o f  ASHRAE s tandard  
62-1981 based upon t h e  g r e a t e 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  des ign occupant d e n s i t y .  

EXCEPTIONS : 

I. Recircula ted a i r  may be used t o  meet p a r t  o f  t h e  outdoor  requirement 
o f  Sec t ions  2-5343(a)2.A. and 2-5343(a)2.B., i f  such use i s  c o n s i s t e n t  
w i t h  Sect ion 6.1.4 o f  ASHRAE Standard 62-1981. In no c a s e  s h a l l  t h e r e  
be l e s s  than 5  cfm of  outdoor  a i r  per person,  o r  t h e  amount l i s t e d  in  
Table 3, Sect ion 6.1 o f  ASHRAE Standard 62-1981, whichever is  g r e a t e r .  

11. In a r e a s  where supply a i r  must be exhausted,  such a s  t o i l e t s ,  j a n i -  
t o r i a l  c l o s e t s ,  and kitchen and fume hoods, t h e  outs . ide  a i r  require-  
ments o f  Sec t ions  2-5343(a)2.A. and 2-5343(a)2.B. may be met by exhaust  
o r  r e c i r c u l a t e d  a i r  from o t h e r  i n t e r i o r  spaces  o r  may be t o t a l l y  o u t s i d e  
a i r .  The v e n t i l a t i o n  system s h a l l  be capab le  o f  supplying t h e  l a r g e r  
o f  t h e  fol lowing:  

A. Total system exhaust  a i r  f o r  such a r e a s ;  o r  

B. The q u a n t i t y  o f  outdoor a i r  determined under Sec t ions  2-5343(a)2.A., 
2-5343(a)2.B., and 2-5343(c).  

NOTE: An H V A C  system t h a t  o therwise  complies with this  s e c t i o n  need not 
be operated a t  i t s  f u l l  des ign capab i l  i t y  i n  an 'a rea  o f  a  bui ld ing 
designated and maintained as a  nonsmoking a r e a ,  i f  t h e  following 
condi t ions  a r e  met: 

A. The system i s  operated t o  provide t h e  nonsmoking a r e a  not  l e s s  
than t h e  g r e a t e r  of t h e  r a t e s  f o r  v e n t i l a t i o n  a i r  f o r  non- 
smoking a r e a s  l i s t e d  in  Table 3 o f  ASHRAE Standard 62-1981, o r  
t h e  r a t e  of 10 cubic f e e t  per 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  des ign occupancy, 
whichever occupant d e n s i t y  i s  l a r g e r .  

B. The a r e a s  o f  bu i ld ings  t o  be maintained a s  nonsmoking a r e a s  a r e  
served by an HVAC system t h a t  does no t  r e t u r n  a i r  from a r e a s  
where smoking is  permitted.  



( b )  The qual i t y  o f  outdoor  a i r  suppl i ed  under S e c t i o n s  2-5343(a)Z.A. and 
2-5343(a)2.8. s h a l l  comply with Table  1 o f  ASHRAE Standard 62-1981. 

NOTE: Maintaining t h e  a i r  qual i t y  l e v e l s  i n  Table 2  o f  ASHRAE Standard 
62-1981 i  s  recommended. 

( c )  The v e n t i l a t i o n  sys tem(s )  , inc lud ing  v a r i a b l e  a i r  vol ume systems wi th  a i r  
economizers, s h a l l  be c o n t r o l l e d  t o  provide a t  l e a s t  t h e  minimum flow 
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 i n g  ourdoor a i r  and any required t r e a t e d  
r e c i r c u l  a ted a i r  a s  determined from s e c t i o n  2-5343(a) above, t o  t h e  bui ld ing 
spaces  o r  zones a t  a l l  t imes  such s p a c e s - o r  zones a r e  occupied,  



ENERGY CONSERVATION STANDARDS FOR NEW BUILDINGS 
OF O C C ~ - T I A L  B u I L ~ G s )  O ~ T H A N  APARTMENT 
TUS~S FOUR OR MORE  HABIT^-ELS 

Energy Performance Standards 

Sec. 2-5351. 

Bud e ts .  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  
energy f rom d e p l e t a b l e  sources  t h a n  t h a t  s p e c i f i e d  i n  ' 

Tables 2-53X and 2-531 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 l o w a b l e  energy  use from 
d e p l e t a b l e  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 water  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 r o d u c 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  a rea 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  energy  budget  even i f  t h e  
b u i l d i n g  p lans  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  con t i nuous  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 wh ich  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 C a l i f o r n i a  Energy Commission 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  departments 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 Bu i l d ings , "  
wh ich  s h a l l  c o n t a i n  a  p r e c i 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  d e p i c t e d  i n  F i g u r e  2-536 and a  l i s t  o f  t h e  
communi t ies i n  each zone. 

New b u i l d i n g s  s h a l l  a1 so meet t h e  requ i remen ts  o f  S e c t i o n s  2-5311 t h r o u g h  
2-5318 and 2-5352. 

(b )  C a l c u l a t i o n  o f  Consumption. The appl  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 h a l l  7 n c l  ude t a t i o n  which demonstrates,  u s i n g  an approved c a l c u -  
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 des igned t o  n o t  exceed t h e  
a l l o w a b l e  energy use 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  c l i m a t e  
zo ne . 





2  Mu1 t i - t a m i l y  Bui ldings  
S ing le  Family W i t h  Common Walls" 

Dwellinas and b u t  No Common A 

Cl imate Lodgi n g d ~ o u s e s  Fl oor/Cei 1  i  ngs All o the rs*  
Zone tieating Cool ing Total  Heating Cool ing Total Heating Cooling Total 

1. Thousands o f  B t u  per square  f o o t  o f  condi t ioned f l o o r  space per year .  

2. The heat.ing (coo l ing)  budgets may be inc reased  by 15 percen t  i f  t h e  i n s t a l l e d  
heat ing ( i n s t a l l e d  cool ing)  system has a1 1  i t s  d i s t r i b u t i o n  duc t s  and plenums 
i n  condi t ioned space.  The heat ing ( c o o l i n g )  budgets may be increased by 
mul t ip ly ing  t h e  budget values  by [ l  + (0.15) ( R d  - 2.1)/(Rd + 1.3)] when 
t h e  i n s t a l  1 ed heat ing ( i n s t a l  1  ed cool ing)  system has d u c t s  i n  uncondit ioned 
space and duct  i n s u l a t i o n  R-value (Rd) i s  g r e a t e r  than 2.1. 

3. The heating ( c o o l i n g )  budgets may be inc reased  by 10 percen t  i f  t h e  i n s t a l l e d  
heat ing ( i n s t a l  l ed  cool ing)  system has a1 1  i t s  d i s t r i b u t i o n  duc t s  and plenums 
i n  condi t ioned space.  The heat ing ( c o o l i n g )  budgets may be inc reased  by 
mu1 t i p l y i n g  t h e  budget va lues  by [l + (0.10) (R - 2.1)/(Rd + 1.3)]  when 
t h e  i n s t a l l e d  heat ing ( i n s t a l l e d  cool ing)  s y s t e d  has duc t s  i n  uncondit ioned 
space and duc t  i n s u l a t i o n  R-value (Rd) i s  g r e a t e r  than 2.1. 

4. The heat ing ( c o o l i n g )  budgets may be increased by 5  pe rcen t  i f  t h e  i n s t a l l e d  
heat ing ( i n s t a l  led coo l ing)  system has a1 1  i t s  d i s t r i b u t i o n  duc t s  and plenums 
in  condi t ioned space. The heat ing (cool ing)  budgets may be increased by 
mu1 t i p l y i n g  t h e  budget va lues  by [ l  + (0.05) ( R  - 2.1)/(Rd + 1 .3) ]  when 
t h e  i n s t a l  1  ed heat ing ( i n s t a l  1  ed cool ing)  s y s t e d  has duc t s  i n  uncondit ioned 
space and duct  i n s u l a t i o n  R-value (Rd) i s  g r e a t e r  than 2.1. 



TABLE 2-53Y. ANNUAL WATER' HEATING BUDGET&/ 

Sinqle Family With Common Walls 
Cl imate ~ w e i l  ings and b u t  No Common 
Zone Lodging Houses Floor/Ceil ings A1 1  Others 

1. Thousands of B t u  per dwelling unit  per year.  

( c )  A 1  t e rnat ive  Component Packager. The energy budget requirements of 2-5351(a)  
may be met by i n s t a l l i n g  one of the a l t e rna t ive  packages of components 
shown in Tables 2-5321 through 2-53216 f o r  the appropriate climate zone 
shown in Figure 2-536. Instal led components shal l  meet the following 
requirements. 

1. Insulat ion.  

A. Ceiling, wal l ,  s l ab  f loor  perimeter, and raised f loor  insula t ion  
shal l  be ins ta l  led which has an R-value equal t o  o r  higher 
than t h a t  shown in Tables 2-5321 through 2-53216. The minimum 
cei l  ing, wall (including heated basements and crawl spaces) , and 
raised f loor  R-values shown a re  for  insula t ion  ins ta l  led between 
wood framing members. Insulat ion in other  wall systems may meet 
equivalent minimum R-values t h a t  consider the e f f e c t s  of a l l  
elements of the  wall system. 

EXCEPTION: Raised f loor  insulat ion may be omitted i f  the foundation 
walls a re  insulated t o  meet the wall insulat ion minimums shown in 
Tables 2-5321 through 2-53216, a  vapor barr ier  i s  placed over the 
e n t i r e  f loor  of the crawl space, and the vents a r e  f i t t e d  with operable 
louvers. 



B. The minimum depth o f  concrete-s l  ab f l o o r  per imeter  i n s u l a t i o n  
s h a l l  be 16 inches  o r  t h e  depth  o f  t h e  f o o t i n g  o f  t h e  bu i ld ing ,  
whichever is  l e s s .  The i n s u l a t i n g  mate r ia l  m u s t  meet t h e  following 
m i n i m u m  s p e c i f i c a t i o n s :  ( 1 )  water  absorp t ion  r a t e  no g r e a t e r  
than 0.3 pe rcen t  when t e s t e d  i n  accordance wi th  ASTM-C-272-33; 
( 2 )  water vapor t r ansmiss ion  r a t e  no g r e a t e r  than 2.0 perm/inch 
when t e s t e d  i n  accordance with ASTM-C-355-64. Concrete s l a b  
per imeter  i n s u l a t i o n  must be p ro tec ted  from physical  damage and 
ul t r a  v i o l e t  1  i g h t  d e t e r i o r a t i o n .  

2. Glazing. 

A. Glazing s h a l l  be i n s t a l l e d  which 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 laz ing  which meet t h e  maximum U-value requirements a r e  shown i n  
t h e  Winter column in  Table 8  on page 23.28 o f  t h e  1981 ASHRAE 
Handbook o f  Fundamentals, wi thout  adjus tment  f o r  t h e  e f f e c t s  o f  
t h e  g laz ing  framing. 

B. Total g lazing a rea  s h a l l  not  exceed t h e  percentage o f  condi t ioned 
f l o o r  a rea  s p e c i f i e d  in Tables  2-5321 through 2-53216. 

C. South-facing g laz ing  a rea  s h a l l  not  be l e s s  than t h e  percentage 
o f  condi t ioned f l o o r  a rea  i n  Tables 2-5321 through 2-53216. 
South-facing glazing inc ludes  g laz ing  i n  c e i l i n g s  which i s  
hor izonta l  o r  t i l t e d  t o  t h e  south.  East and west-facing glazing 
inc ludes  g laz ing  in  c e i l i n g s  which i s  t i l t e d  t o  t h e  e a s t  and 
west ,  r e s p e c t i v e l y .  

3. Shading. 

A, Shading o f  south-facing g laz ing  requ i red  i n  Tables  2-5321 through 
2-53216 s h a l l  be i n s t a l  l ed  so t h a t  t h e  south-facing g laz ing  is  
f u l l y  shaded a t  s o l a r  noon on August 21 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. South shading 
requirements may be met by an op t imal ly  designed overhang i f  one 
i s  l i s t e d  i n  Tables 2-53U1 through 2-53U16 o r  a l t e r n a t i v e l y ,  a  
movable shading device  desc r ibed  i n  C. below. 

B. Shading o f  west-facing g laz ing  required 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  west-facing g laz ing  i s  
f u l l y  shaded a t  5:00 p.m. ( S o l a r  t ime) on August 21 and f u l l y  
exposed t o  d i r e c t  sun1 i g h t  a t  3:00 p.m. ( S o l a r  t ime)  on December 
21. Shading requirements f o r  west-facing g laz ing  may be met by a 
movable shading device  descr ibed i n  C. below. 

NOTE: Permanently t i n t e d  glazing may not be used t o  meet t h e  shading 
requirements f o r  s e c t i o n  2-5351 (c)3.A. and B. 

C. Movable shading devices  inc lude  b u t  a r e  not  l i m i t e d  t o  operab le  
1  ouverz,  movable external  shading d e v i c e s ,  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  (SC) requirements i n  Tables 
2-5321 through 2-53216. 



4. Thermal Mass. Thermal mass required in  Tables 2-5321 through 2-53216 
sha l l  be i n s t a l l e d  t o  meet o r  exceed the  minimum heat capaci ty and 
sur face  area r a t i ~  shown in Table 2-53AA. Distr ibuted mass in  f l o o r s ,  
wa l l s ,  and c e i l i n g s  which i s  d i r e c t l y  exposed t o  the conditioned space 
may be considered in meeting t h i s  requirement. Thermal mass includes 
b u t  i s  not 1  imited t o  hard-surfaced s l a b  f l o o r s ,  masonry walls and 
f i r e p l a c e s ,  and gypsum board o r  p l a s t e r  in excess of 112 inch thickness 
on c e i l i n g s  and walls.  Thermal mass sha l l  not include carpeted s l ab  
f loo r s  and heavy weight e x t e r i o r  wal l s  which a r e  i n s t a l l e d  t o  meet the  
a1 t e r n a t i v e  wall i n su l a t ion  m i n i m u m s  shown i n  parentheses i n  Tabl es  
2-5321 through 2-53216. 

TABLE 2-53AA. MINIMUM THERMAL MASS REQUIREMENTS 

Building Type 
Surface Mi nimum 

Area Ratio Heat Capacity 2 
- -- 

Si ngl e  Family Dwell ings and Lodging Houses 7.8 36.5 
Mu1 t i - fami ly  Buildings with Common Wall s 

but with no Common Floors/Ceilings 5.0 23.1 
A1 1 Other Mu1 ti-Family Buildings 4,O 18.4 

NOTES: 1. Surface Area Ratio = Amass 
H gl azi  ng 

2. Minimum Heat Capacity = Amass x D x C x t  

A g ~  azi n g  

Where Amass = the  sur face  area of  exposed mass, f t 2 ;  .. 
D = the  dens i ty  of t he  mass, 1  b / f t J ;  
C = the  s p e c i f i c  heat of t he  mass, Btu/l b / O F ; .  

t = t he  thickness  of the  mass, f t ,  u p  t o  a  maximum thickness  of 
1/6 f o o t  (2 i nches ) ;  and 

2  
A g ~  azing = the  sur face  area of the  south facing g laz ing ,  f t  . 

5. Continuous I n f i l t r a t i o n  Barr ie r .  Continuous i n f i l t r a t i o n  b a r r i e r s  
required in Tabl es 2-5321 through 2-53216 s h a l l  be i n s t a l  led over the 
ins ide  face of framing in c e i l i n g s  and over the  ins ide  o r  ou ts ide  face 
of framing in e x t e r i o r  walls.  Where c e i l i n g s  a r e  plank and beam 
construct ion exposed t o  the conditioned space,  t he  b a r r i e r  sha l l  be 
placed on top of the  planking, and the  wa l l / ce i l i ng  j o i n t s  sha l l  be 
sealed with caul king o r  sea lan t .  All openings in  the continuous 
i n f i  1  t r a t i o n  b a r r i e r ,  including spaces around pl urnbing, el e c t r i c a l  
conduits and boxes, gas l i n e s  and valves,  luminaires ,  duc t s ,  f l u e s  and 
other  elements which penet ra te  the  i n f i l t r a t i o n  b a r r i e r ,  sha l l  be 
sealed with permanent tape o r  seal  ant .  

6. E l ec t r i ca l  Out le t  P l a t e  Gaskets. E lec t r i ca l  out1 e t  p l a t e  gaskets 
required in  Tables 2-5321 through 2-53216 s h a l l  be i n s t a l l e d  on a l l  
receptac le ,  switch o r  other  e l e c t r i c a l  boxes in  e x t e r i o r  and i n t e r i o r  
wal ls .  



7 ,  Heating System Type. Heating system types shal l  be ins ta l l ed  as 
required in Tables 2-5321 through 2-53216. A gas heating system i s  a  
natural or  1  i  qeuf i  ed petroleum gas heating system. 

8. Air-to-Air Heat Exchanger. The a i r - to-a i r  heat exchanger required in 
Tables 2-5321 through 2-53216 shal l  be capable of vent i la t ing  the 
dwelling unit  a t  a  r a t e  equal to  a t  l e a s t  0.7 times the  volume of the  
conditioned space per hour. An a i r - to-a i r  heat exchanger i s  a  device 
which will reduce the heat losses o r  gains which occur when a  building 
i s  mechanically vent i la ted;  by t ransfer r ing  heat between the condi- 
tioned a i r  being exhausted and the uncon.ditioned a i r  being supplied. 

This requirement may be met by a  central mechanical vent i la t ion  system 
w i t h  an integral a i r - to-a i r  heat exchanger o r  by one o r  more s ingle  
package room mechanical vent i la tors  with an integral a i r - to-a i r  heat 
exchanger, 

9. Solar  Domestic Water Heating System. Solar domestic water heating 
systems with e l e c t r i c  resistance backup heating ins ta l l ed  t o  meet the 
requirements fo r  A1 ternat ive  component' ~ a c k a ~ e - ~  o r  B and so la r  
domestic water heating systems with gas backup heating ins ta l l ed  t o  
meet the requirements for  A1 t e rnat ive  Component Package C in  Tables 
2-5321 through 2-53216 shall  be designed as follows: The so la r  
co l l ec to r s  must be sized so tha t  the net o u t p u t  from the so la r  system 
provides a t  l e a s t  60 percent of the annual water heating budget in 
Table 2-53Y. Net output from the solar  system i s  the energy absorbed 
by the col lec tors  l e s s  system pumping energy, pipe l o s s ,  and solar  
s torage tank 1  oss. Documentation specified by the Executive Director 
shal l  be submitted w i t h  the buil ding permit appl ica t ion  which demon- 
s t r a t e s  t h a t  t h i s  requirement i s  met. 

(d)  Other Compliance Options. The energy budget requirements of 2-5351(a) may 
be met by ins ta l l ing  any a l t e rna t ive  package of components c e r t i f i e d  by the 
Energy Resources Conservation and Development Commission, by using a  point 
system approved by the Commission, or by using any other calculat ion method 
approved by the Commission for  use in complying with Section 2-5351(a). 

( e )  Compliance by Averaging. The energy budget requirements of 2-5351(a) may 
be met by using a  method approved by the Commission tha t  averages the 
energy performance of a  group of buildings, o r  by i n s t a l l i n g  any a1 ternat ive  
package of components c e r t i f i e d  by the commission as meeting the energy 
budgets when averaged in the four cardinal direct ions.  

If  the energy budget requirements are  met by averaging a  group of r e s i -  
dential buildings, the permit appl icant  must show t h a t  a  simp1 e  arithmetic 
average of the estimated energy budget for  a l l  the buildings in the 
group i s  equal to or  l e s s  than the prescribed maximum energy budget. 
To be e l i g i b l e  fo r  t h i s  averaging approach, a l l  buildings shal l  meet the 
following requirements: 

1. All buildings in the group shall be of a  par t icular  model type, 
provided tha t  each reverse plan and elevation of a speci f ic  model type 
shal l  be e l i g i b l e  for  averaging in the same group of buildings. 



2. All bu i ld ings  i n  t h e  group s h a l l  be loca ted  i n  t h e  same cont iguous  
s u b d i v i s i o n ,  a s  def ined i n  Sec t ion  66424 o f  t h e  Government Code. 

3. Appl i c a t i o n s  f o r  permits  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  group o f  b u i l d i n g s  t o  
which t h e  averaging approach i s  t o  be app l ied .  

4. The permit  a p p l i c a n t  f o r  each bu i ld ing  i n  t h e  group s h a l l  provide t o  
p o t e n t i a l  buyers of t h e  bu i ld ing  a  n o t i c e  i n d i c a t i n g  t h a t  i t  is  p a r t  
o f  a  group o f  bu i ld ings  f o r  which compliance with energy conserva t ion  
s t a n d a r d s  was made by averaging 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  bu i ld ing  r e l a t i v e  t o  t h e  
performance s tandard  w i  11 be made a v a i l  abl  e  upon reques t .  

( f )  The energy budget requirements  o f  2-5351(a) may be met by i n s t a l l i n g  any 
combination o f  bu i ld ing  designs  and measures whose c a l c u l a t e d  energy 
performance i s  equal t o  o r  b e t t e r  than t h a t  c a l c u l a t e d  f o r  t h e  same bui lding 
and f l o o r  plan using e i t h e r  package D o r  E. Bu i lde rs  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 m u s t  fo l low t h e s e  s t e p s :  

1, 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  of t h e  proposed 
b u i l d i n g ,  assuming t h e  bui ld ing inc ludes  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  bu i ld ing  has t h e  maximum amount o f  g laz ing  
allowed in  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 laz ing  
is  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 
this c a l c u l a t e d  energy consumption o r  po in t  system t o t a l  a s  t h e  
s t andard  t h a t  t h e  proposed bui lding must meet. 

2. Perform t h e  same type  of c a l c u l a t i o n ,  us ing t h e  proposed b u i l d i n g ' s  
a c t u a l  g laz ing  a r e a ,  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  a c t u a l  
energy conserva t ion  f e a t u r e s .  The bu i ld ing  des ign  compl i e s  wi th  t h e  
energy consumption o r  po in t  system t o t a l  c a l c u l a t e d  i n  this s t e p  i s  
equal t o  o r  b e t t e r  than t h e  s t andard  e s t a b l i s h e d  i n  S tep  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 in  l i e u  of t h e  performance methods au thor ized  by 
s u b d i v i s i o n  ( d ) .  When using t h e  performance methods i n  s e c t i o n  2-535(d) ,  
t h e  s t andard  t h a t  t h e  proposed bui lding must meet i s  t h e  energy budget s e t  
f o r t h  i n  Table  2-53R o r ,  i f  t h e  po in t  system is  used,  z e r o  p o i n t s ,  When 
using t h e  performance method author ized by s t a t u t e ,  t h e  s t andard  t h a t  m u s t  
be met w i l l  be whatever t h e  c a l c u l a t i o n  in  S tep  1 i n d i c a t e s ,  which w i l l  not  
n e c e s s a r i l y  be t h e  energy budget i n  Table  2-53R o r  zero  p o i n t s .  

( g )  The annual water heat ing 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  water heat ing system t h a t  meets t h e  minimum s tandards  
f o r  e f f i c i e n c y  and stand-by l o s s e s  s p e c i f i e d  in  Sec t ion  2-5307 and t h e  
requirements  o f  Sec t ion  2-5352(i ) .  

NOTE: Author i ty  c i t e d :  Publ ic  Resources Code, S e c t i o n s  25402, 25402.1, - 
25402.3 and 25402.5 
Reference:  Publ ic  Resources Code, S e c t i o n s  25402, 25402.3, 25402.5 



TABLE 2-5321. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 1 

Package 
Component A B C 0 E 

BUILDING ENVELOPE 
Insul a t ion Minimums 

Ceiling R 30 R 30 R 30 R 38 R 38 
Wall R 19 R 19 R 19 R 19 R 19 

*Heavym Ualls  (R 8.5) (R 5.0) (R 5.5) N / A  N/A 
'Light Mass" Ualls [ R  8.51 [ R  6.01 [ R  6.51 N / A  N/A 

Slab Floor Perimeter R 7 R 7 R 7 NR N/A 
Raise9 Floor R 19 R 19 R 19 N / A  R 19 
At t ic  HR NR N R  RE9 R E Q  

GLAZING 
Maximum U Value 
Maximum Total Area 
Maximum Total Nonsouth 

Facing Area 9.6% N/A N/ A N/A N/A 
Minimum South Facing 

Area 6.42 NR NR NR NR 
SHADING COEFFICIENT 

South Facing Glazing NR NR NR NR NR 
West Facing Glazing N R  NR ' NR NR NR 
East Facing Glazing HR NR NR NR NR 
North F a ~ i n g  Glazing NR NR NR NR NR 

THERMAL MASS REP NR NR 25% NR 
INFILTRATION CONTROL 

Continuous NR R E Q  N R  NR  ti^ 
Electr ical  Out1 e t  P la te  

Gaskets NR NR R E P  REQ 
NR Air-to-Ai r Heat Exchanger NR REP NR NR 

SPACE HEATING SYSTEM 
If  Gas, Seasgnal E f f i c i e n c y  NIN HIN MIN 720, MIN 
I f  Heat Pump , ACOP= MIN MIN MIN 2.5 2.5 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= HIN MIN MIN 8.0 8.0 

DOMESTIC UATER HEATING TYPE 
Gas, heat  pump, o r  s o l a r  YES YES Solar  w/ YES YES 
with any type backup Gas Backup 

LEGEND: NR = Not Required; N / A  = Not Appl i cab le ;  RE9 = Required; ACOP = Adjusted 
Coeff icient  of Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306, 

The value i n  parentheses is  the  minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per square foot .  The value in  brackets 
i s  t h e  minimum R-value f o r  the e n t i r e  assembly i f  t h e  heat capaci ty of the 
wall meets o r  exceeds t h e  r e s u l t  of  multiplying the bracketed minimum 
R-value by 0 . 6 5 .  The insu la t ion  must be integral  with o r  i n s t a l l e d  on the 
outs ide of the  e x t e r i o r  mass. The ins ide  surface of  the  thermal mass, 
including p las te r  o r  gypsum board i n  d i r e c t  contact  with the masonry wall ,  
sha l l  be exposed t o  the room a i r .  The e x t e r i o r  wall used t o  meet the 
R-value i n  parentheses cannot a l so  be used to meet t h e  above thermal mass 
requirement. 

2. Where an a t t i c  is required, i t  must be i n s t a l l e d  under not l e s s  than 
75 percent of  the  roof t h a t  is over any conditioned space. 

3. To ca lcu la te  the  amount of  thermal mass required f o r  Package A (an option 
with passive so la r  design) ,  use the method s e t  fo r th  in  Section 2-5351(c)4. 

Package 0 (an option f o r  buildings with concrete s lab  f l o o r s )  requires  25 
percent of t h e  f loor  area d i r e c t l y  exposed t o  the conditioned space. To 
determine the f loor  a r e a ,  count only t h e  f i r s t  f l o o r  in conditioned areas. 
Uncarpeted (e.g., linoleum or  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  en t ry  ways, 
kitchens, bathrooms, and conditioned 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  requirenent.  

4. I f  the building permit i s  applied for  on o r  a f t e r  August 1, 1983, an auto- 
matic'setback thermostat must be i n s t a l l e d  in conjunction with a heat pump. 



TABLE 2-5322. ALTERNATIVE COMPONENT PACKAGES. 
FOR CLIMATE ZONE 2 

Package 
Component A - B C 0 E 

BUILDING ENVELOPE 
I n s u l a t i o n  Minimums 

C e i l  j n g  R 30 R 30 R 19 R 30 R 30 
Wall R 11 R 19 R 11 R 11 R 11 

'Heavy" U a l 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 4,5] [ R  4.01 N/A N/A 

S lab  F l o o r  Per imeter  R 7 R 7 R 7 NR N/A 
Raise9 F l o o r  R 11 R 19 R I1 N/A , R 19 
A t t i c  NR NR NR REP REP 

GLAZING 
Haximum U Value 1.10 0.65 0.65 0.65 0.65 
Maximum T o t a l  Area NR 144, 16% 16% 162 
Maximum T o t a l  Nonsouth 

Fac ing Area 9.6% N/A N/ A N/ A N/A 
Minimum South Facing 

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South  Fac ing Glaz ing NR NR NR NR NR 
Nest  Facing G laz ing  NR NR NR NR NR 
Eas t  Facing G laz ing  NR NR NR NR NR 
N o r t h  F a ~ i n g  Glaz ing NR NR NR NR NR 

THERMAL MASS REP NR NR 25 2 NR 
!NFILTRATION CONTROL 

Cont inuous HR N R 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, Seasqnal E f f i c i e n c y =  MIN MIN MIN MIN MIN 
I f  Heat Pump , ACOPa MXN MIN MIN 2.5 2.5 

STACE COOLING SYSTEXS 
I f  A i r  Cond i t i one r ,  SEER= MIN MIN M I N  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 = N o t  Required; N/A = N o t  A p p l i c a b l e ;  REQ = Required; ACOP = Ad jus tea 
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  2-5306. 

1, The va lue  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  assembly 
i f  t h e  wa t t  we igh t  exceeds 40 pounds p e r  square  foot .  The va lue  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  hea t  c a p a 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  mu1 t i p l y i n g  t h e  b racke ted  minimum 
R-value b y  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  plaster 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 n 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 r m e n t ,  

2. Where an a t t i c  i s  requ i red ,  i t  must be i n s t a l l e d  under n o t  l e s s  t han  
75 pe rcen 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  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  pass i ve  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 B (an o p t i o n  f o r  b u i l d i n g s  w i t h  conc re te  s l a b  f l o o r s )  r e q u i r e s  25 
pe rcen 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  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 chens ,  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. 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  August 1, 1983, an auto- 
- m a 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 2-53.23. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 3 

Package 
Component A 8 C D E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 30 R 30 R 30 R 30 R 30 
Wall R 11 R 19 R 11 R 11 R 11 

"Heavy" Walls (R 4.5) (R L 5 )  (R 2.5) N / A  N/A 
*Light k s s "  Malls [R 5.01 [R 5.01 [R 4.51 N / A  N/A 

Slab Floor Perimeter R 7 R 7 R 7 NR N /  A 
Raise! F1 oor R 11 R 19 R 11 N / A  R 19 
Attic NR NR NR REP REQ 

GLAZING 
Maximum U Value 
Maximum Total Area 
Maximum Total Nonsouth 

Facing Area 9.62 N /  A N/A N/A N/A 
Minimum South Facing 

Area 6.42 NR NR NR NR 
SHADING COEFFICIENT 

South Facing Glazing NR NR NR NR NR 
West Facing Glazing NR NR NR NR NR 
East Facing Glazing NR NR NR NR NR 
North Fa5ing Glazing NR NR NR NR NR 

THERMAL MASS REQ NR NR 252 NR 
INFILTRATION CONTROL 

Continuous NR N R  NR NR NR 
E lec t r ica l  Out1 e t  Plate  

Gaskets NR NR NR NR RE9 
Ai r-to-Ai r Heat Exchanger NR NR NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasgnal Efficiency= MIA MIN HIN MIN 792 
I f  Heat Pump , ACOP= HIN MIN MIN 2.5 2.8 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER- MIN MIN MIN 8.0 9.5 

DOMESTIC WATER HEATING TYPE 
Gas, heat  pump, o r  s o l a r  YES YES S o l a r w /  YES YES 
wich any type backup Gas Backup 

LEGEND: NR = Not Required; N / A  = Not Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  of  Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

The value in  parentheses i s  t h e  minimum R-value f o r  the e n t i r e  wall assernbly 
i f  the  wall weight exceeds 40 pounds per square foot. The value i n  brackets 
i s  the  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat capaci ty of  t h e  
wall meets o r  exceeds t h e  r e s u l t  of  mu1 t i p l y i n g  the  bracketed minimum 
R-value by 0.65. The insu la t ion  must be integral  with o r  i n s t a l l e d  on the  
outs ide of  t h e  e x t e r i o r  mass. The ins ide  surface of  t h e  thermal mass, 
including p las te r  o r  gypsum board in  d i r e c t  contact  with t h e  masonry wall ,  
sha l l  be exposed t o  the  room a i r .  The e x t e r i o r  wall used t o  meet the 
R-value in  parentheses cannot a l so  be used to meet the above thermal mass 
requirment .  

2. Where art a t t i c  i s  required,  i t  must b e  i n s t a l l e d  under no t  l e s s  than 
75 percent of  the roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the  amount of themal  mass required f o r  Package A (an option 
with passive s o l a r  design) ,  use the  method s e t  fo r th  in  Section 2-5351(c)4. 

Package 0 (an option f o r  buildings with concrete s lab  f l o o r s )  requires  25 
percent o f  the f loor  area d i r e c t l y  exposed t o  the  conditioned space. To 
determine the f l o o r  a r e a ,  count only the  f i r s t  f l o o r  in conditioned areas .  
Uncarpeted (e.g., 1 inoleum o r  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  en t ry  ways, 
kitchens , bathrooms, and conditioned u t i  1 i t y  rooms o r  c l o s e t s  may a1 1 be 
counted towards t h i s  requirement. 

4. I f  the  building permit i s  applied for  on o r  a f t e r  August 1,  1983, an auto- 
matic setback thennostat m u s t  be i n s t a l l e d  in  conjunction with a heat pump, 



TABLE 2-5324. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 4 

Package 
Component A B C 0 E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 30 R 30 R 30 R 30 R 30 
Hal 1 R 11 R 19 R 11 R 11 R 11 

"Heavy' Wall s (R 3.5) < R  3.5) (R 3.0) N/A N / A  
'Light Mass" Walls [ R  5.01 [ R  5.01 [R 4.51 N / A  N / A  

Slab Floor Perimeter R 7 R 7 R 7 NR N / A  
Raise9 Floor R 11 R 19 R 11 N /  A R 18 
At t ic  NR NR NR REQ REP 

GLAZf NG 
Maximum U Value - 1.10 0.65 0.65 0.65 0.65 
Maximum Total Area NR 16% 14% 204, 20". 
Maximum Total Nonsouth 

Facing Area 9.64, N/A N/A N / A  N / A  
Minimum South Facing 

Area 6.4% NR NR NR NR 
SHADING COEFFICIENT 

South Facing Glazing NR NR NR NR NR 
West Facing Glazing NR NR N R  N R  NR 
East Facing Glazing NR NR NR N R  NR 
North F a ~ i n g  Glazing N R  NR NR NR NR 

THERMAL MASS REP NR NR 25% NR 
INFILTRATION CONTROL 

Continuous NR N R  NR NR NR 
Electr ical  Out1 e t  Plate  

Gaskets NR NR NR N R  NR 
A i  r-to-Ai r Heat Exchanger NR NR NR N R  NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasqnal Efficiency= MIN MIN MIN MIN MIN 
I f  Heat Pump , ACOP= MIN MIN MIN 2.5 2.5 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= HIN MIN MIN 9.0 9.5 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES YES Sola r  w/ YES YES 
with any type backup Gas Backup 

LEGEND: NR = Not Required; N/A = Not Appl i c a b l e ;  REQ a Required; ACOP = Adjusted 
Coefficient of  Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306, 

1. The value in  parentheses i s  the  minimum R-value f o r  the  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per  square foot.  The value i n  brackets 
is the  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capac i ty  o f  the 
wall meets o r  exceeds t h e  r e s u l t  o f  mult iplying the  bracketed minimum 
R-value by 0.65. The insu la t ion  m u s t  be in tegra l  with o r  i n s t a l l e d  on the 
ou ts ide  of  t h e  e x t e r i o r  inass. The i n s i d e  s u r f a c e  of  the  thermal mass, 
including p l a s t e r  o r  gypsum board i n  d i r e c t  con tac t  with t h e  masonry wal l ,  
sha l l  be exposed t o  the room a i r .  The e x t e r i o r  wall used to meet the  
R-value in parentheses cannot a l s o  be used t o  meet t h e  above themal  mass 
requiranent. 

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 not l e s s  than 
75 percent  o f  t h e  roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the  amount of thermal mass required f o r  Package A (an opt ion 
with passive s o l a r  design) ,  use the method s e t  f o r t h  i n  Sect ion 2-5351(c)4. 

Package D (an option f o r  buildings with concrete  s l a b  f l o o r s )  requ i res  25 
percent of  the f l o o r  area d i r e c t l y  exposed to t h e  conditioned space. To 
determine the f l o o r  a r e a ,  count only t h e  f i r s t  f l o o r  in  conditioned areas. 
Uncarpeted (e-g. ,  linoleum o r  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  en t ry  ways, 
kitchens, bathrooms, and conditioned 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  requirement. 

4. If  t h e  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an autc- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat  pump, 



TABLE 2-5325. ALTERNATIVE COllPONENT PACKAGES 
FOR CLIMATE ZONE 5 

Package 
Component A B C 0 E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceiling R 30 
Wall R 11 

'Heavy" Walls (R 2.5) 
'Light Mass' Walls [ R  4.51 

Slab Floor Perimeter R 7 
Raiseg Floor R 11 
Attic NR 

GLAZING 
Maximm U Value 1-10 
Maximum Total Area NR 
Maximum Total Nonsouth 

Facing Area 9.6% 
Minimum South Facing 

Area 6.4% 
SHADING COEFFICIENT 

South Facing Glazing NR 
West Facing Glazing NR 
East Facing Glazing NR 
North F a ~ i n g  Glazing NR 

THERMAL MASS . REQ 
INFILTRATION CONTROL 

Continuous NR 
Electr ical  Outlet  P l a t e  

Gaskets NR 
A i  r-to-Ai r Heat Exchanger NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasgnal E f f i c i e n c ~  HIN 
I f  Heat Pump . ACOP= MIN 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= lYIN 

DOMESTIC WATER HEATING TYPE 
Gas, heat  pump, o r  s o l a r  YES 
with any type backup 

MIN MIN 
MIN MIN 

MIN 
2.5 

MIN MIN 

YES Sola r  w/ 
Gas Backup 

YES 

LEGEND: NR = Not Required; N / A  = Not Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  of  Perfowance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

I. The value i n  parentheses is the  minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per square foot.  The value in  brackets 
is the  minimum R-value f o r  the e n t i r e  assembly i f  t h e  heat capaci ty of  the  
wall meets o r  exceeds t h e  r e s u l t  o f  mu1 t ip ly ing  the  bracketed minimum 
R-value by 0.65. The insulat ion must be integral  with o r  ins ta l l ed  on the 
outs ide of the  e x t e r i o r  mass. The ins ide  sur face  o f  the  thermal mass. 
including p las te r  o r  gypsum board in d i r e c t  contact  with the masonry wall ,  
s h a l l  be exposed to the room a i r .  The e x t e r i o r  wall used t o  meet the  
R-value i n  parentheses cannot a l so  be used to meet the  above thermal mass 
requirement. 

2. Where an a t t i c  is required,  i t  m u s t  be i n s t a l l e d  under not l e s s  than 
75 percent of  the  roof t h a t  i s  over any conditioned space. 

3. To caTculate the  amount of  thermal mass required f o r  Package A (an opt ion 
with passive s o l a r  des ign) ,  use the method s e t  f o r t h  i n  Section 2-5351(c)4. 

Package 0 (an option f o r  buildings with concrete  s lab  f l o o r s )  requires  25 
percent o f  the  f l o o r  area d i r e c t l y  exposed t o  the  conditioned space. To 
d e t e w i n e  the f l o o r  a rea ,  count only t h e  f i r s t  f l o o r  i n  conditioned areas .  
Uncarpeted (e.g., linoleum o r  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  en t ry  ways, 
ki tchens,  bathrooms, and conditioned 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  requirement. 

4. I f - t h e  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat pump. 



TABLE 2-5326. ALTERNATIVE COMPONENT PACKAGES 
t O R  CLIMATE ZONE 6 

Package 
Component A 0 C 0 E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceiling R 19 R 30 R 19 R 30 R 30 
Wall R 11 R 19 R 11 R 11 R 11 

"Heavy" Wall s (R 2.5) (R 2.5) (R 2.5)  N/A N/  A 
"Light Mass" Walls [ R  4.01 [ R  4.51 [ R  3-53 N / A  N / A  

Slab Floor Perimeter NR R 7 NR NR N /  A 
Raise9 Floor R 11 R 19 R 11 N /  A R 19 
At t ic  NR NR NR REP RW 

GlAZINE 
Maximum el Value 1-10 
Haximum Total Area NR 
Maximum Total Nonsouth 

Facing Area 9.6% 
Minimum South Facing Area 6.4% 

SHADING COEFFICIENT 
South Facing Glazing NR 
West Facing Gl azing NR 
East Facing Glazing NR 
North Fasing Glazing NR 

THERMAL MASS REP 
INFILTRATION CONTROL 

Continuous NR 
E lec t r ica l  Out1 e t  P la te  

Gaskets NR 
Ai r-to-Ai r Heat Exchanger HR 

SPACE HEATING SYSTEM 
If  Gas, Seastnal E f f i c i e n c y  MIN 
I f  Heat Pump , ACOP= MIN 

SPACE COOLING SYSTEMS 
If  Air Conditioner, SEER= MIN 

DOMESTIC UATER HEATING TYPE 
Gas, heat  pump. o r  s o l a r  YES 
with any type backup 

MIN 
MIN 

MIN 
kIN 

MIN 
2.5 

MIN 
2.5 

MIN M I N  

YES Sal a r  w/ 
Gas Backup 

YES YES 

LEGEND: NR = Not Required; N / A  = Not Applicable; R E Q  = Required; ACOP = Adjusted 
Coeff icient  of Performance; HIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

I, The value i n  parentheses i s  t h e  minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  t h e  wall weight exceeds 40 pounds per square foot.  The value in  brackets  
is the  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capac i ty  o f  the  
wall meets o r  exceeds the  r e s u l t  o f  mu1 t ip1  ying the  bracketad minimum 
R-value by 0.65. The insu la t ion  must be integral  with o r  i n s t a l l e d  on the 
ou ts ide  of  the  e x t e r i o r  mass. The i n s i d e  sur face  of  the thermal mass. 
including p l a s t e r  o r  gypsum board in  d i r e c t  con tac t  with the  masonry wall ,  
s h a l l  be exposed to the room a i r .  The e x t e r i o r  wall used to meet the  
R-value in  parentheses cannot a l s o  be used t o  meet the  above thermal mass 
requirement, 

2. Where an a t t i c  is required,  i t  must be i n s t a l l e d  under not l e s s  than 
75 percent of t h e  roof t h a t  is over any conditioned space. 

3. To c a l c u l a t e  the amount of  thermal mass required f o r  Package A (an opt ion 
with passive s o l a r  design) ,  use the  method s e t  f o r t h  i n  Sect ion 2-5351(c)4, 

Package 0 (an option f o r  buildings with concrete  s lab  f l o o r s )  requ i res  25 
percent  of  the  f l o o r  area d i r e c t l y  exposed t o  t h e  conditioned space. To 
determine the f l o o r  a rea ,  count only t h e  f i r s t  f l o o r  in  conditioned areas .  
Uncarpeted (e.g., 1 inoleum o r  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  e n t r y  ways, 
ki tchens,  bathrooms, and conditioned 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  requirement. 

Package E (an option f o r  buildings with raised f loors )  requ i res  thermal nass 
with an area exposed t o  the conditioned space equal t o  the  percentage of the  
ground f l o o r  area specif ied in the Table. To qua l i fy  f o r  thermal mass, the  
material used must have a p e r f o n a n c e  equivalent  t o  masonry two inches t h i c k ,  
w+th a volumetric heat capaci ty of  28 Stu per cubic foot  per degree Fahrenheit 
per hour, a thermal conduct ivi ty  of 1 Btu per foo t  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed t o  the  room a i r  of t h e  required 
percentage of  the  ground f loor .  

4, I f  t h e  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a hea t  pump, 



TABLE 2-5327. ALTERNATIVE COMPONENT PACKAGES 
FOR CLiElATE ZONE 7 

Package 
Component A 8 C 0 t 

- 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 19 R 30 R 19 R 30 R 30 
Wall R 11 R 11 R 11 R 11 R 11 

"Heavy* Walls (R 2.5) (R 2.5) ( R  2.5) N / A  N/A 
*Light Mass" Walls [X 4.01 [R 3-51 [ R  3.51 N / A  N /  A 

Slab Floor Perimeter NR R 7 NR NR N / A  
Raise9 Floor R 11 R 11 R I 1  N/A R 19 
A t t i c  N R NR NR RE9 RE9 

GlAZI NG 
Maximum U Yalue 
Maximum Total Area 
Maximum Total Nonsouth 

Facing Area 9.6% N /  A N/  A N /  A N / A  
Minimum South Facing Area 6.4% N R  NR NR NR 

SHADING COEFFICIENT 
South Facing Glazing NR NR NR NR NR 
West Facing Glazing NR NR NR N R  0.36 
East Facing Glazing NR NR NR NR NR 
North F a ~ i n g  Glazing N R  NR NR NR NR 

THERMAL MASS RE9 N R NR 25 X 5% 
INFILTRATION CONTROL 

Continuous NR NR NR NR NR 
Electr ical  Out1 e t  P la te  

Gaskets NR NR NR NR NR 
Air- to-Ai r Heat Exchanger NR NR N R  NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasqnal E f f i c i e n c y  H i N  MIN 1.1 IN MIN MIN 
If Heat Pump ACOP= I4IN MIN 14IN 2.5 2.5 

SPACE COOLING S ~ T E M S  
If Air Conditioner, SEER- MIN WIN MIN 8.0 8.0 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES YES Sola r  w/ YES YES 
with any type backup Gas Backup 

LEGEND: NR = Not Required; N I A  = Not Appl i c a b l e ;  RE9 = Required; ACOP = Adjusted 
Coeff icient  of  Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1. The value in  parentheses is  t h e  minimum R-value f o r  the e n t i r e  wall assembly 
i f  t h e  wall w i g h t  exceeds 40 pounds per square foot.  The value fn brackets 
i s  the  minimum R-value f a r  the e n t i r e  assembly i f  t h e  heat capaci ty of  the  
wall meets o r  exceeds the  r e s u l t  of  mu1 t ip1  ying t h e  bracketed minimum 2-value 
by 0.65. The insu la t ion  must be in tegra l  with o r  i n s t a l l e d  on the  outs ide of  
the e x t e r i o r  mass. The inside surface o f  t h e  thermal mass, including pTaster 
o r  gypsun board in  d i r e c t  contact  with the  masonry wall ,  sha l l  be exposed to 
the room a i r .  The e x t e r i o r  wall used t o  meet the R-value i n  parentheses cannot 
a l so  be used to meet the above t h e n a l  mass requirement. 

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 not l e s s  than 75  
percent of the roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the  amount o f  thermal mass required f o r  Package A (an option 
with passive s o l a r  design) ,  use the  method s e t  f o r t h  in  Section 2-5351(c)4. 

Package 0 (an option for  buildings with concrete s lab  f l o o r s )  requires  25 
percent o f  the  f l o o r  area d i r e c t l y  exposed t o  t h e  conditioned space. To 
determine the f l o o r  a rea ,  count only t h e  f i r s t  f l o o r  in conditioned areas. 
Uncarpetsd (e.g., 1 inoleun o r  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  en t ry  ways, 
kitchens, bathrooms, and conditioned u t i  1 i t y  rooms o r  c l o s e t s  may a1 1 be 
counted towards t h i s  requirenent,  

Package E (an option f o r  buildings with raised f l o o r s )  requires  thermal mass 
with an area exposed to the conditioned space equal t o  the percentage of  the  
ground f l o o r  area spec i f ied  in the Table. To qua1 i f y  f o r  thermal mass, the 
material used m u s t  have a performance equivalent  t o  masonry two inches t h i c k ,  
with a volumetric heat capacity of  28 B t u  per cubic foot  per degree Fahrenheit 
per hour, a t h e n a l  conductivity of  1 B t u  per foo t  per degree Fahrenheit Per 
hdur, and a surface area d i r e c t l y  exposed to the room a i r  of the required 
percentage of the  ground f loor .  . 

4. I f  t h e  building permit i s  applied for  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in  conjunction with a heat PUP. 



TABLE 2-5328. ALTERNATIVE C0MPONENT.PACUGES 
FOR CLiMATE ZONE 8 

Package 
Con ~ n e n t  A 8 C D E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ce i 1 jng R 30 
Uall R 11 

"Heavy" Walls (R 2 . 5 )  
'Light Mass" Walls [ R  4.01 

Slab Floor Perimeter NR 
Raise9 Floor R 11 
At t ic  NU 

GLAZING 
Maximum U Value 1.10 
Paximum Total Area NR 
Maximum Total Honsouth 

Facing Area 9.6% 
Minimum South Facing Area 6.4% 

SHADING COEFFICIENT 
South Facing Glazing 0.36 o r  

0pt.Ov. 
Nest Facing Glazing 0.36 
East Facing Glazing NR 
North Fa5ing 61 azi ng NR 

THERMAL MASS 
INFILTRATION CONTROL 

RE9 

Continuous NR 
Electr ical  Out1 e t  P la te  

Gaskets NR 
Ai r-to-Ai r Heat Exchanger NR 

SPACE HEATING SYSTEM 
If  Gas, Seas$nal Efficiency- MIN 
I f  Heat Pump , ACOP= MIN 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= MIN 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES 
with any type backup 

MIN MI N MIN 
MIN MIN 2.5 

MIN M I N  8.0 

YES Sola r  n/ YES 
Gas Backup 

R 30 
R 11 
N / A  
N / A  
N / A  
R 19 
R E 4  

0.65 
20% 

N/A 
NR 

0.36 

0.36 
0.36 
0.36 
5% 

NR 

NR 
NR 

MIN 
2 . 5  

9.5 

YES 

-- - 

LEGEND: NR = Not Required; N/A = Not Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  of  Performance; HIN = minimum e f f i c i e n c i e s  required by Section 2-5306, 

1, The value in  parentheses i s  t h e  minimum R-value f o r  the  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per square foot .  The value in  brackets 
is t h e  minimum R-value f o r  the e n t i r e  assembly i f  t h e  heat  capaci ty of t h e  
wall meets o r  exceeds t h e  resul t o f  mu1 t i p l y i n g  t h e  bracketed minimwn 
R-value by 0.65. The insu la t ion  m u s t  be in tegra l  with o r  i n s t a l l e d  on the 
outs ide of  the  e x t e r i o r  mass. Tlie i n s i d e  sur face  of  t h e  thermal mass, 
including p l a s t e r  o r  gypsum board in  d i r e c t  con tac t  with the masonry wall.  
sha l l  be exposed t o  the room a i r .  The e x t e r i o r  wall used to meet the 
R-value in parentheses cannot a l so  be used t o  meet the above thermal mass 
requirement. 

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 not l e s s  than 
75 percent of  the  roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the amount of thermal mass required f o r  Package A (an option 
with passive s o l a r  des ign) ,  use the  method s e t  f o r t h  in Section 2-5351(c)4. 

Package D (an opt ion f o r  buildings with concrete  s lab  f l o o r s )  requires  2 5  
percent o f  the  f l o o r  area d i r e c t l y  exposed t o  t h e  conditioned space. To 
determine t h e  f l o o r  a r e a ,  count only t h e  f i r s t  f l o o r  in  conditioned areas. 
Uncarpeted (e-g.,  linoleum o r  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  en t ry  ways, 
ki tchens,  bathrooms, and conai tioned 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 rment .  

Package E (an option f o r  buildings with ra i sed  f loors )  requ i res  thermal mass 
with an area exposed to the  conditioned space equal t o  the  percentage of t h e  
ground f l o o r  area spec i f iza  in  the Table. To qua l i fy  f o r  thermal mass, the  
material used m u s t  have a performance equivalent  to  masonry two inches t h i c k ,  
w i t h  a volumetric heat capaci ty of  28 Btu per cubic foo t  per degree Fahrenheit 
per hour, a thermal conduct ivi ty  of 1 Btu per foot  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed t o  ihe room a i r  of  the required 
percentage of  the ground f loor .  

4. I f  the  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat pump. 

148. 



TABLE 2-5329. ALTERHATIVE COblPONENT PACKAGES 
rOR CLIIQITE Z O N t  9 

4 

Package 
Component A 8 C 0 E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 30 R 30 R 30 R 30 R 30 
Wall R 11 R 19 R 11 R 11 R 11 

"Heavy' Wal 1 s (R 2.5) (R 2.5) (R 2.5) N / A  N / A  
"Light Mass" Ualls [ 2  4.01 [ R  4.01 [ R  4.01 N / A  N / A  

Slab Floor Perimeter R 7 N R NR N/A 
Raise9 Floor R 11 R R i  19 R l l  N / A  R 19 
A t t i c  NR NR NR RE9 REP 

GLAZING 
Maximum U Value 
Maximum Total Area 
Maximum Total Nonsouth 

Facing Area 
Minimum South Facing Area 

SHADING COEFFICIENT 
South Facing Glazing 0.36 o r  

Opt-Ov. 
0.36 
W7 
HR 
REQ 

0.36 o r  
Opt .Ov. 
0.36 
NR 
NR 
NR' 

West Facing Glazing 
East Facing Glazing 
North F a ~ i n g  Glazing 

THERMAL MASS 
INFILTRATION CONTROL 

Continuous 
Elec t r ica l  Out1 e t  Plate  

Gaskets 
Air-to-Ai r Heat Exchanger 

SPACE HEATING SYSTEM 
If  Gas. Seasgnal Efficiency= MIN MIN MI N MIN 74% 
I f  Heat Pump . ACOP= MIN MI N MI N 2.5 2.6 

SPACE COOLING. SYSTEMS 
I f  Air Conditioner, SEER= MIN MIN M f  N 9.5 9.5 

DOMESTIC WATER HEATING TYPE 
6as, heat pump, o r  s o l a r  YES YES Sola r  w/ YES YES 
with any type backup Gas Backup 

- -  

LEGEND: NR = Not Required; N / A  = Not Appl i cab le ;  REQ = Required; ACOP = Adjusted 
Coeff icient  o f  Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

I. The value i n  parentheses is  t h e  minimum R-value f o r  t h e  e n t i r e  wall assembly 
I f  t h e  wall weight exceeds 40 pounds per square foot. The value in brackets 
i s  the  minimum R-value f o r  the e n t i r e  assembly. i f  t h e  heat capaci ty of  t h e  
wall meets o r  exceeds t h e  r e s u l t  of  mu1 t i p l y i n g  the  bracketed minimum R-value 
by 0.65. The insu la t ion  must be integral  with o r  i n s t a l l e d  on the  ou ts ide  of 
t h e  e x t e r i o r  mass. The ins ide  surface o f  t h e  thermal mass, including p las te r  
o r  gypsum board in  d i r e c t  contact  with the  masonry wall ,  s h a l l  be exposed t o  
the roam a i r .  The e x t e r i o r  wall used to meet the  R-value in parentheses cannot 
a l s o  be used to meet the  above thermal mass requirement. 

2. Where an a t t i c  i s  required,  i t  m u s t  be i n s t a l l e d  under not l e s s  than 75 
percent of  the  roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the amount of  thermal mass required f o r  Package A (an option 
with passive so la r  design) ,  use the method s e t  f o r t h  i n  Section 2-535l(c)4. 

Package D (an option f o r  buildings with concrete  s l a b  f l o o r s )  requires  25 
percent of  the  f l o o r  area d i r e c t l y  exposed to the conditioned space. To 
determine the f l o o r  a rea ,  count only the  f i r s t  f l o o r  in  conditioned areas. 
Uncarpeted (e.g., l inolelm o r  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  en t ry  ways, 
ki tchens,  bathrooms, and conditioned u t i l i t y  rooms or  c l o s e t s  may a1 1 be 
counted towards t h i s  requ i rment .  

Package E (an option f o r  buildings with raised f l o o r s )  requires  thermal mass 
with an area exposed t o  the conditioned space equal to  the  percentage of  t h e  
ground f l o o r  area specif ied in the Table. To qua l i fy  f o r  thermal mass, t h e  
material used m u s t  have a performance equivalenr: to  masonry two inches t h i c k ,  
wi.th a volumetric heat  capaci ty of  28 B t u  per cubic foot  per degree Fahrenheit 
per hour, a thermal conduct ivi ty  of 1 B t u  per foot  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed t o  the room a i r  of t h e  required 
percentage of the  ground f loor .  

4. I f  the  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat  pump. 



TABLE 2-53210. ALTERNATIVE COMPONENT PACKAGES 
FOR CLItNTE ZONE 10 

Pacitaae 
Component A 3 C' - 
BUILDING ENVELOPE 

Insulat ion Minimums 
Ceil jng R 30 R 30 R 30 R 30 R 30 
Wall R 11 R 19 R 11 R I1 R 11 

"Heavy" Wall s (R 2.5) ( R  2.5) (R 2.5) N / A  N / A  
"Light Mass" Walls [ R  4.51 [ R  4.51 [ R  4.01 N / A  N /  A 

Slab Floor Perimeter R 7 R 7 R 7 NR N/A 
Raise9 f l o o r  R 11 R 1 9  R 11 N /  A R 19 
Att ic  N R  NR NR REP R E P  

GLAZING 
Maximum U Value 1.10 0-65 0.65 0.65 0.65 
Maximum Total Area NR 16% 16% 202 20% 
Maximum Total Nonsouth 

Facing Area 9.6% N /  A N / A  N/A N/A 
Minimum South Facing Area 6.4': NR NR NR NR 

SHADING COEFFICIENT 
South Facing Glazing 0.36 o r  0.36 o r  0.36 o r  0.36 0-46 

Opt*Ov. Opt-Ov. Opt.Ov. 
West Facing Glazing 0.36 0.36 0.36 0.36 0.36 
East Facing Glazing NR NR NR 0.36 0.36 
North F a ~ i n g  Glazing N R  NR NR 0.36 0.36 

THERMAL MASS RE9 NR NR 25% 5 ", 
INFILTRATION CONTROL 

Continuous NR NR NR NR NR 
Electr ical  Out1 e t  P la te  

Gaskets -NR NR NR NR NR 
Air-to-Air Heat Exchanger NR NR NR NR - NR 

SPACE HEATING SYSTEM 
If  Gas, Seasgnal Efficiency= MIN MIN MIN MIN MIN 
I f  Heat Pump , ACOP= MIN MIN M IN 2.5 2.5 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= MIH MIN MIN 8.5 8.5 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES YES Sola r  w/ YES YES 
with any type backup Gas Backup 

LEGEND: NR = Not Required; K / A  = Not Applicable; REP = Required; ACOP = Adjusted 
Coeff icient  of  Perfomance; !-!IN = minimum e f f i c i e n c i e s  required by Section 2-5366. 

I. The value in parentheses i s  the minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per square foot .  The value i n  brackets 
i s  the  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capac i ty  of  the  
wall meets o r  exceeds the  r e s u l t  o f  mult iplying t h e  bracketed m i n i m u m  R-value 
by 0.65. The insu la t ion  m u s t  be in tegra l  with o r  i n s t a l l e d  on the ou ts ide  of 
t h e  e x t e ~ i o r  mass. The ins ide  sur face  of t h e  t h e n a l  mass, including p las te r  
o r  gypsum board in  d i r e c t  contact  with the  masonry wall ,  s h a l l  be exposed t o  
the room a i r .  The e x t e r i o r  wall used t o  meet t h e  R-value in  parentheses cannot 
a l so  be used t o  meet the above thermal mass requirement, 

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 not l e s s  than 75 
percent of  the  roof t h a t  i s  over any conditioned space. 

3. To c a l c u l a t e  the mount  o f  t h e n a l  mass required f o r  Package A (an option 
with passive s o l a r  des ign) ,  use the  method s e t  f o r t h  i n  Sect ion 2-5351(c)4, 

Package 0 (an option f o r  bui ldings with concrete  s l a b  f l o o r s )  requ i res  25 
percent o f  t h e  f l o o r  area d i r e c t l y  exposed to the  conditioned space. To 
determine the f l o o r  a r e a ,  ccunt only the  f i r s t  f l o o r  in  conditioned areas ,  
Uncarpeted (e.g., 1 inoleum o r  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  e n t r y  ways, 
ki tchens,  bathrooms, and conditioned 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  requirenerlt. 

Package E (an o ~ t i o n  f o r  buildings with ra i sed  f l o o r s )  requ i res  thermal mass 
w i t h  an area exposed t o  the conditioned space equal to  the  percentage of the 
ground f l o o r  area soecif ied i n  the Table. To q u a l i f y  f o r  thermal mass, the 
material used must have a cerformance equivalent  t o  masonry two inches t h i c k ,  
with a volumetric heat  capaci ty of 28 B t u  per cubic foo t  per degree Fahrenheit 
per.-hour, a thermal conduct ivi ty  of 1 B t u  per foo t  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed t o  t h e  room a i r  of the  required 
percentage of  the ground f loor .  

4. If the building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat m u s t  be i n s t a l l e d  in conjunct ion with a heat pump- 



TABLE 2-53211. ALTERNATIVE COMPONENT PACKAGES 
FOR CLIMATE ZONE 11 

Component 

BUILDING E N V E L O P E  
Insulat ion Minimums 

Ceil jng 
Wall 

*Heavyn Wall s 
'Light Mass* Walls 

Slab Floor Perimeter 
Raise$ Fl oor 
At t ic  

Package 
A B C D E 

R 30 R 30 R 30 R 30 R 30 
R 11 R 19 R 11 R 11 R 11 

(R 5.0) (R 5.5) (R 4.0) N / A  N /  A 
[ R  6-01 [ R  6.51 [R 5.51 N / A  N/A 

R 7 R 7 R 7 NR N/A 
R 11 R 19 R 11 N/A R 19 
tiR NR NR REP REP 

GLAZING 
Maximum U Value 0.65 0.65 0.65 0.65 0.65 
Maximum Total Area NR 142 16% 16% 16% 
Maximum Total Nonsouth 

Facing Area 9.62 N / A  N/A N / A  N / A  
Minimum South Facing 

Area 6.42 NR N R  NR NR 
SHADING COEFFiCIENT 

South Facing Glazing 0.36 o r  0.36 o r  0.36 o r  NR NR 
0pt.Ov. Opt,Ov. 0pt.Ov. 

West Facing Glazing 0.36 0;36 0-36 0.36 0.36 
East Facing Glazing NR YR NR NR NR 
North F a ~ i n g  GI azing NR YR NR NR NR 

THERMAL MASS REP YR NR 25% NR 
INFILTRATION CONTROL 

Continuous 
Electr ical  Out1 e t  Plate  

Gaskets 
Air-to-Ai r Heat Exchanger 

SPACE HEATING SYSTEM 
If  Gas, Seasgnal E f f i c i e n c y  
I f  Heat Pump ACUP= 

SPACE COOLING S ~ S T E M S  
If  Air Conditioner, SEER= 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  
with any type backup 

MIN MIN MIN 
MIN MIN MIN 

MIN MIN MIN 

YES YES S a l a r w /  
Gas Backup 

MIN MIN 
2.5 2.5 

YES YES 

LEGEND: NR = Not Required; N / A  = Not Applicable; REQ = Required; ACOP = Adjusted 
Coefficient o f  Performance; MIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1. The value i n  parentheses i s  the  minimum R-value f o r  the  e n t i r e  wall assembly 
i f  t h e  wall weight exceeds 40 pounds per square foot.  The value i n  brackets 
is  t h e  minimum R-value for the e n t i r e  assembly I f  t h e  heat capaci ty of  the  
wall meets o r  exceeds t h e  r e s u l t  of  multiplying the  bracketed minimum 
R-value by 0.65. The insulat ion must be integral  with o r  i n s t a l l e d  on the 
outs ide of the  e x t e r i o r  mass. The ins ide  surface o f  t h e  thermal mass, 
including p las te r  o r  gypsum board in d i r e c t  contacr  with t h e  masonry wall ,  
sha l l  be exposed t o  the room a i r .  The e x t e r i o r  wall used to meet the 
R-value in  parentheses cannot a l so  be used t o  meet the  above thermal mass 
requirement, 

2, Where an a t t i c  is required,  i t  m u s t  be i n s t a l l e d  under not l e s s  than 
75 percent of  the roof t h a t  is over any conditioned space. 

3. To c a l c u l a t e  the  amount of thermal mass required f o r  Package A (an option 
with passive s o l a r  design) ,  use the method s e t  f o r t h  in  Section 2-5351(c)4. 

Package D (an option f o r  buildings with concrete  s l a b  f loors )  requires  25 
percent of  t h e  f l o o r  area d i r e c t l y  exposed t o  the  conditioned space. To 
determine the  f l o o r  a r e a ,  count only the  f i r s t  f l o o r  in conditioned areas. 
Uncarpeted (e.g., 1 inoleum or  t i l e d )  f i r s t  f loor  a r e a s ,  such as  en t ry  ways, 
ki tchens,  bathrooms, and conditioned u t i l i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards this requirement. 

4. I f  t h e  building permit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in  conjunction with a heat pump. 



TABLE 2-53912. ALTERNATIY E COMPONENT PACKAGES 
FOR CLIMATE ZONE 12 

Z 

Package 
Component A B C D E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng 
Wall 

"Heavy* Wall s 
*Light Mass" Walls 

Slab Floor Perimeter 
Raise9 Floor 
At t ic  

GLAZING 
Maximum U Value 
Haximum Total Area 
Maximum Total Nonsouth 

Facing Area 
Minimum South Facing Area 

SHADING COEFFICIENT 
South Facing Glazing 

West Facing Glazing 
East Facing Glazing 
North Fa~ing'G1 azing 

THERMAL MASS 
INFILTRATION CONTROL 

Continubu 
Elec t r ica l  Out1 e t  Plate  

Gaskets 
Air-to-Ai r Heat Exchanger 

SPACE HEATING SYSTEM 
I f  Gas, Seasqnal Efficiency= 
I f  Heat Pump , ACOP= 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= 

DOMESTIC WATER HEATING TYPE 
Gas, heat  pump, o r  s o l a r  
with any type backup 

R 30 
R 11 
N / A  
N / A  
NR 
N / A  
REQ 

0.36 o r  
Opt-Ov. 
0.36 
NR 
N R  
REQ 

MIN 
MIN 

i.1 IN MIN - 794, 
M I N  MIN 2.8 

MIN MIN MI N 9.5 

YES Sola r  w/ YES 
Gas Backup 

YES YES 

LEGEND: NR = Not Required; N/d = Not Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  of Performance ; MIX = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1. The value i n  parentheses i s  the m i n i m u m  R-value f o r  the  e n t i r e  wall assembly 
i f  t h e  wall weight exceeds 40 pounds per square foot.  The value in  brackets 
i s  the  minimum R-value f o r  the e n t i r e  assembly i f  t h e  heat capac i ty  of  the 
wall meets o r  exceeds the  r e s u l t  of mult iplying the  bracketed minimum R-value 
by 0.65, The insu la t ion  must be integral  with o r  i n s t a l l e d  on the  ou ts ide  of  
t h e  e x t e r i o r  mass. The ins ide  sur face  of t h e  thermal mass, including p las te r  
o r  gypsum board in d i r e c t  contact  with the masonry wall ,  s h a l l  be exposed to 
the room a i r .  The e x t e r i o r  wall used to meet the  R-value in  parentheses cannot 
a l so  be used to meet the above thermal mass requirement. 

2. Where an a t t i c  i s  required,  i t  iiiust be i n s t a l l e d  under not l e s s  than 75 
percent o f  the  roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the  amount o f  thermal mass required f o r  Package A (an option 
with passive s o l a r  des ign) ,  use the method s e t  fo r rh  in  Section 2-5351(c)4, 

Package D (an option f o r  buildings with concrete  s lab  f loors )  requires  25 
percent of  the f loor  area d i r e c t l y  exposed t o  the  conditioned space. To 
determine the f l o o r  a r e a ,  count only the f i r s t  f l o o r  in  conditioned areas. 
Uncarpeted (e.g., linoleum or  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  en t ry  ways, 
kitchens, bathrooms, and conditioned u t i l i t y  rooms o r  c l o s e t s  may a1 1 be 
counted towards t n i s  requirenent.  

Package E (an option f o r  buildings with ra i sed  f l o o r s )  requ i res  thermal mass 
with an area exposed to the  conditioned space equal to  the percentage of t h e  
ground f l o o r  area spec i f ied  in  the Table. To quai i f y  f o r  thermal mass, the 
material used m u s t  have a per fonance  equivalent  to  masonry two inches th ick ,  
with a volumetric heat capaci ty of 28 Stu per cubic foot  per degree Fahrenheit 
per 'hour, a thermal conduct ivi ty  o f  1 B t u  per foot  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed to tne room a i r  of  t h e  required 
percentage of  the ground f loor .  

4. If the  building permit i s  applied for  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat pump, 



TABLE 2-53213. ALTERNATIVE COElPONENT PACKAGES 
FOR CLIMATE ZONE 13 

Packaae 
Component A B C 0 E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceiling R 20 
Wall R 11 

"Heavy" Wall s (R 4.0) 
"Light Mass' Walls [ R  5.51 

Slab Floor Perimeter NR 
Raise9 Floor R 11 
At t ic  NR 

GLAZING 
Max imm U Va 1 ue 0.65 
Maximum Total Area NR 
Maximum Total Nonsouth 

Facing Area 9.6% 
Minimum South Facing Area 6.4% 

SHAOING COEFFICIENT 
South Facing Glazing 0.36 o r  

0pt.Ov. 
Glest Facing Glazing 0.36 
East Facing Glazing NR 
North Fa5ing Gl azing NR 

THERMAL MASS R EQ 
INFILTRATION CONTROL 

Continuous NR 
Electr ical  Out1 e t  Plate  

Gaskets NR- 
Air-to-Ai r Heat Exchanger NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasgnal Efficiency= HIN 
I f  Heat Pump ACOP= HIN 

SPACE COOLING $STEMS 
I f  Air Conditioner, SEER= MIN 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES 
with any type backup 

R 1 9 -  
NR 

0.65 
14% 

N/A 
N R  

0.36 o r  
0pt.Ov. 
0.36 
NR 
NR 
N R  

NR 

NR 
NR 

f4IN 
MIN 

MIN 

0.36 o r  
Opt .Ov . 
0.36 
NR 
N.P 
NR 

MIN 
MIN 

MIN 

YES Solar  w/ 
Gas Backup 

R 30 R 30 
R 11 R 11 
N/A N / A  
N / A  N/A 
N R N / A  
N / A  R 19 
R E P  REP 

MIN MIN 
2.5 2.5 

YES YES 

- -- 

LEGEND: NR = Not Required; N / A  = Not Applicable; RE9 = Required; ACOP = Adjusted 
Coeff icient  of  Perfomance; IdIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1. The value in  parentheses i s  the  minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds per square foot. The value in  brackets 
i s  t h e  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capac i ty  o f  t h e  
wall meets o r  exceeds t h e  r e s u l t  of  multiplying the  bracketed minimum R-value 
by 0.65. The insu la t ion  must be integral  with o r  i n s t a l l e d  on t h e  ou ts ide  of  
the  e x t e r i o r  mass. Tine ins ide  surface o f  t h e  thermal mass. including p l a s t e r  
o r  gypsum board in  d i r e c t  contact  with the  masonry wall ,  s h a l l  be exposed to 
the mom a i r .  The e x t e r i o r  wall used to meet the  R-value in parentheses cannot 
a l s o  be used t o  meet the above thermal mass requirement. 

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 not l e s s  than 75 
percent of  the roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  t h e  amount of  thermal mass required f o r  Package A (an option 
with passive so la r  des ign) ,  use the method s e t  fo r th  in  Sect ion 2-5351(c)4. 

Package D (an option f o r  buildings with concrete s l a b  f l o o r s )  requires  25 
percent of  t h e  f l o o r  area d i r e c t l y  exposed t o  t h e  conditioned space. To 
determine the f l o o r  area,  count only the f i r s t  f l o o r  in  conditioned areas. 
Uncarpeted (e-g. ,  1 inoleum o r  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  en t ry  ways, 
ki tchens,  bathrooms, and conditioned ut i  1 i t y  rooms o r  c l o s e t s  may a l l  be 
counted towards t h i s  requirement. 

Package E (an option for  buildings with raised f l o o r s )  requ i res  thermal mass 
with an area exposed t o  the conditioned space equal t o  the percentage of  the  
ground f l o o r  area specif ied in the Table. To qua l i fy  f o r  t h e m a l  mass, the  
material used must have a performance equivalent to  masonry two inches t h i c k ,  
with a. v o l w e t r i c  heat capaci ty of 28 i3tu per cubic foo t  per degree Fahrenheit 
per hour, a thermal conduct ivi ty  of 1 B t u  per foot  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed to the room a i r  of t h e  required 
percentage of the  ground f loor .  

4. If the  building permit i s  applied for  on o r  a f t e r  August 1, 1983. an auto- 
matic setback thermostat must be i n s t a l l e d  in  conjunction with a heat pump. 



TABLE 2-53214. ' ALTERNATIVE COMPONENT PACKAGES 
F U R  CLl-t 14 

Package 
Component A B C D E 

BUILDING E N V E L O P E  
Insulat ion Minimums 

Ceil jng R 38 R 38 R 30 R 38 R 38 
Val 1 R 19 R 19 R 19 R 11 R 19 

'Heavyn Uall s (R 7.0) (R 5.5)  (R 5.5) N / A  N / A  
'Light Mass" Walls [ R  8.01 [ R  6.51 [ R  7.01 N / A  N/A 

Slab Floor Perimeter R 7 R 7 R 7 N R N/ A 
Raise9 R o o r  R 19 R 19 R 19 N/A R 19 
At t ic  NR NR NR RE9 R E P  

GLAZiNG 
Maximm U Value 
Maximum Total Area 
Maximum Total Nonsouth 

Facing Area 
Minimum South Facing 

Area 
SHADING COEFFICIENT 

South Facing Glazing 
Vest Facing Glazing 
East Facing Glazing 
North F a ~ i n g  Glaring 

THERMAL MASS 
INFILTRATION CONTROL 

Continuous 
Electr ical  Out1 e t  P la te  

Gaskets 
Air-to-Ai r Heat Exchanger 

SPACE HEATING SYSTEM 
I f  Gas, Seasgnal Efflciencya 
I f  Heat Pump , ACOP= 

SPACE COOLING SYSTEMS 
If Air Conditioner, SED= 

DOMESTIC VATER HEATING TYPE 
6as, heat pump, o r  s o l a r  
with any type backup 

M I N  
MIN 

M I N  
M I N  

M I N  
H I N  

MIN MIN 
2.5 2.5 

MIN MIN MIN 

YES YES S o l a r  W/ 
Gas Backup 

YES YES 

LEGEND: NR - Not Required; N:A = Not Appl icabl  e; REF = Required; ACOP = Adjusted 
Coeff icient  o f  Per fonance ;  HIN = minimum e f f i c i e n c i e s  required by Section 2-5306. 

The value in  parentheses is t h e  minimum -R-value f o r  t h e  e n t i r e  wall assembly 
i f  t h e  wall weight exceeds 40 pounds per square foot ,  The value i n  brackets 
is t h e  minimum R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capaci ty of  the  
wall meets o r  exceeds the  r e s u l t  o f  mult iplying t h e  bracketed minimum 
R-value by 0.65. The insu la t ion  must be in tegra l  with o r  i n s t a l l e d  on the 
outs ide o f  the  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, 
including p las te r  o r  gypsum board i n  d i r e c t  con tac t  with the  masonry wall ,  
sha l l  be exposed t o  the room a i r .  The e x t e r i o r  wall used t o  meet the  
R-value in  parentheses cannot a l so  be used t o  meet the above themal  mass 
requirement. 

2. Uhere an a t t i c  is required,  i t  a u s t  be i n s t a l l e d  under not l e s s  than 
75 percent of  the roof t h a t  is  over any conditioned space. 

3. To c a l c u l a t e  the  amount of  themal  mass required f o r  Package A (an option 
with passive s o l a r  d s s i g n ) ,  use the method s e t  f o r t h  i n  Section 2-5351(c)4, 

Package D (an option f o r  buildings with concrete  s lab  f l o o r s )  requires  25 
percent of  the f l ~ o r  area d i r e c t l y  exposed t o  t h e  conditioned space. To 
determine the f l o o r  a r e a ,  count only t h e  f i r s t  f loor  in  conditioned areas. 
Uncarpeted (e.g., 1 tno1el.m o r  t i l e d )  f i r s t  f l o o r  a reas ,  such as  en t ry  .trays, 
ki tchens,  bathrooms, and conditioned u t i  1 i  t y  rooms o r  c l o s e t s  may a1 1 be 
counted towards t h i s  requirement. 

4. I f  the  building perinit i s  applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic sstback thermostat m u s t  be i n s t a l l e d  in conjunction with a h e i t  pmp, 



TABLE 2-53215. ALTERNATIVE COMPONENT PACKAGES . FOR CLIMATE ZONE 15 

Package 
Component A B C D t 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 30 R 38 R 30 R 38 R 38 
Wall R 19 R 19 R 19 R 11 R 11 

"HeavyY Wall s (R 5.5) (R 4.5) (R 4.0) N / A  N/A 
*Light Mass" Walls [ R  7.01 C R  6.01 [ R  6.01 N / A  N /  A 

Slab Floor Perimeter R 7 R 7 R 7 NR N/A 
Raise$ f l o o r  R 19 R 19 R 19 N / A  R 19 
At t ic  NR NR NR RE4 R E P  

GLAZING 
Maximum U Value 0.65 0.65 0.65 0.65 0.65 
Maximum Total Area NR 16% 16% 16% 16% 
Maximum Total Nonsouth 

Facing Area 9.6% N / A  N / A  N / A  N / A  
Minimum South Facing Area 6.4% NR NR NR NR 

SHADING COEFFICIENT 
South Facing Glazing 0.15 0.15 0.15 0.36 0.36 
West Facing Glazing 0.15 0.15 0.15 0.36 0.36 
East Facing Glazing 0.15 0.15 0.15 0.36 0.36 
North F a ~ i n g  Glazing NR NR NR 0.36 0.36 

THERMAL MASS REP NR NR 25% 5 I 
INFILTRATION CONTROL 

Canti nuous NR RE9 NR NR NR 
Electr ical  Out1 e t  Plate  

Gaskets NR NR 
NR NR 

REQ 
Air-to-Air Heat Exchanger -REQ NR IYR 

R E Q  

SPACE HEATING SYSTEM 
If  Gas, Seastnal E f f i c i e n c y  #IN MIN MIN MIN MIN 
If  Heat Punp , ACOP= MIN MIN MIN 2.5 2.5 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= HI N MIN MIN 9.5 9.5 

DOMESTIC WATER HEATING TYPE 
Gas, heat pump, o r  s o l a r  YES YES Sola r  w/  YES YES 
with any type backup Gas Backup 

LEGEND: NR = Not Required; N/A = Not Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  of  Performance; MIX = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1, The value in parentheses i s  the  minimum R-value f o r  t h e  e n t i r e  wall assembly 
i f  t h e  wall weight exceeds 40 pounds per square foot.  The value in  brackets 
i s  t h e  minimm R-value f o r  the  e n t i r e  assembly i f  t h e  heat  capac i ty  o f  t h e  
wall meets o r  exceeds t h e  resul t of mu1 t ip1 ying the  bracketed minimum R-value 
by 0.65. The insu la t ion  must be integral  with o r  i n s t a l l e d  on t h e  ou ts ide  of  
t h e  e x t e r i o r  mass. The i n s i d e  surface of the  thermal mass, including p l a s t e r  
o r  gypsum board in d i r e c t  contact  with the  masonry wall ,  s h a l l  be exposed t o  
the  room a i r .  The e x t e r i o r  wall used t o  meet the  R-value i n  parentheses cannot 
a l s o  be  used t o  meet the  above thermal mass requirement. 

2. Where an a t t i c  i s  required, i t  m u s t  be i n s t a l l e d  under not l e s s  than 75 
percent of  the roof t h a t  is over any conditioned space. 

3. To ca lcu la te  the amount of thermal mass required f o r  Package A (an option 
with passive s o l a r  des ign) ,  use the method s e t  fo r th  i n  Sect ion 2-5351(c)4, 

Package D (an option f o r  buildings with concrete s l a b  f l o o r s )  requires  25 
percent o f  the f l o o r  area d i r e c t l y  exposed to the conditioned space. To 
determine the  f l o o r  a r e a ,  count only t h e  f i r s t  f l o o r  i n  conditioned areas .  
Uncarpeted (e.g., linoleum or  t i l e d )  f i r s t  f l o o r  a reas ,  such a s  e n t r y  ways, 
kitchens, bathrooms, and conditioned u t i  1 i  t y  rooms o r  c l o s e t s  may a1 1 be 
counted towards t h i s  requirement. 

Package E (an option f o r  buildings with raised f l o o r s )  requ i res  thermal mass 
with an area exposed t o  the conditioned space equal t o  t h e  percentage o f  t h e  
ground f l o o r  area spec i f ied  in the Table. To qua l i fy  f o r  thermal mass, t h e  
material used m u s t  have a performance equivalent to  masonry two inches t h i c k ,  
with a volumetric heat capaci ty of 28 Btu per cubic foo t  per degree Fahrenheit 
per.hour, a thermal conduct ivi ty  o f  1 B t u  per foot  per degree Fahrenheit per 
hour, and a surface area d i r e c t l y  exposed to the  room a i r  of t h e  required 
percentage of the  ground f loor .  

4. I f  the  building permit i s  applied for  on o r  a f t e r  August 1, 1983. an auto- 
matic setback thermostat must be i n s t a l l e d  in conjunction with a heat pump. 



TABLE 2-53216. ALTERNATIVE .COMPONENT PACKAGES 
kOR CLIMATE- ZONE I6 

Package 
Component A 8 C D E 

BUILDING ENVELOPE 
Insulat ion Minimums 

Ceil jng R 38 R 38 R 30 R 38 R 38 
Wal l R 19 R 19 R 19 R 11 R 19 

"Heavy" Wa 11 s (R 9.5) (R 7.0) (R 7.5) N / A  N /  A 
'Light Mass' Walls [ R  9.51 [R 7.51 [ R  8.01 N/A N/  A 

Slab Floor Perimeter R 7 R 7 R 7 R7 N/A 
Raise9 f l o o r  R 19 R 19 R 19 N / A  * R 19 
A t t i c  N R  NR NR RE9 REP 

GLAZING 
Maximum U Value 0.65 0.65 0.65 0.65 0.65 
Maximm Total Area NR 162 14% 16%.  16% 
Maximum Total Nonsouth 

Facing Area 9.6% N / A  N/ A N/A N /  A 
Minimum South Facing 

Area 6.4': N R  NR NR NR 
SHADING COEFFICIENT 

South Facing Gl azi ng NR NR NR NR NR 
Uest Facing Glazing NR N R  -' NR NR NR 
East Facing Glazing NR N R  NR NR NR 
North F a ~ i n g  Gl azi ng NR NR NR NR NR 

THERMAL MASS .RE9 N R NR 252 NR 
INFILTRATION CONTROL 

Continuous NR REQ NR NR ' N R  
Electr ical  O u t 1  e t  Plate  

Gaskets NR REQ N R NR NR 
Air-to-Alr Heat Exchanger NR RE9 NR NR NR 

SPACE HEATING SYSTEM 
I f  Gas, Seasgnal Efficiency= MIN MIN MIN 790, 7 9': 
I f  Heat Pump , ACOP= MIN MIN MIN 2.8 2.8 

SPACE COOLING SYSTEMS 
I f  Air Conditioner, SEER= HIX MIN MIN 8.5 8.5 

DOMESTIC VATER HEATING TYPE 
Gas, heat  p~unp, o r  s o l a r  YES YES Sola r  w/ YES YES 
with any type backup Gas Backup 

LEGEND: NR = Hot Required; N / A  a Nat Applicable; REQ = Required; ACOP = Adjusted 
Coeff icient  o f  Performance; M I H  = minimum e f f i c i e n c i e s  required by Section 2-5306. 

1, The'value i n  parentheses is  t h e  minimum R-value f o r  the  e n t i r e  wall assembly 
i f  the  wall weight exceeds 40 pounds p e r  square foot ,  The value in  brackets  
is t h e  minimum R-value f o r  the e n t i r e  assembly i f  t h e  heat capac i ty  of  the  
wall meets o r  exceeds t h e  resul t of mu1 ti plying t h e  bracketed minimum 
R-value by 0.65. The insu la t ion  must be in tegra l  with o r  i n s t a l l e d  on the 
outs ide of the  e x t e r i o r  mass. The i n s i d e  sur face  of  the  thermal mass, 
including p las te r  o r  gypsum board in  d i r e c t  con tac t  with t h e  masonry wall ,  
sha l l  be exposed t o  t n e  room a i r ,  The e x t e r i o r  wall used t o  meet t h e  
R-value i n  parentheses cannot a l s o  be used to meet t h e  above thermal mass 
requi rment .  

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 not l e s s  than 
75 percent of  t h e  roof t h a t  i s  over any conditioned space. 

3. To ca lcu la te  the amount o f  thermal mass required f o r  Package A (an option 
with passive s o l a r  des ign) ,  use the method s e t  f o r t h  in Sect ion 2-5351(c)4. 

Package D (an option f o r  buildings with concrete  s l a b  f l o o r s )  requires  25 
percent of  the  f l o o r  area d i r e c t l y  exposed to the conditioned space. To 
determine the  f l o o r  a r e a ,  count only t h e  f i r s t  f l o o r  in conditioned areas .  
Uncarpeted (e.g., 1 inoleum or  t i l e d )  f i r s t  f l o o r  a r e a s ,  such a s  e n t r y  ways, 
ki tchens,  bathrooms, and conditioned 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  requi rement. 

4. I f  the building permit is applied f o r  on o r  a f t e r  August 1, 1983, an auto- 
matic setback thermostat must be i n s t a l l e d  i n  conjunction with a heat pump. 



Mandatory Features and Devices. 

Sec. 2-5352. Any new building of occupancy R (except apartment houses with four 
o r  more habitable s t o r i e s  and hote ls )  shall  have a l l  of the following features 
and devices: 

( a )  Ceil ing_Insulation. The opaque portions of ce i l ings  separating conditioned 
spaces from u i t i o n e d  spaces shal l  meet the requirements of e i t h e r  1. 
o r  2. below. 

1. Ceil ings shal l  be insulated between framing members w i t h  insula t ion  
having an ins ta l l ed  thermal res is tance  of R-19 o r  greater .  

Insulation which i s  not penetrated by framing members may meet an 
equival ent mi nimum R-val ue which includes the  e f fec t s  of framing 
members on the above R-19 insulated ce i l ing .  

2. The weighted average U-value of ce i l ings  shal l  not exceed t h a t  which 
would r e s u l t  from using the insulat ion indicated in Section 2-5352(a)P., 
including the e f f e c t s  of framing members. 

(b )  Loose F i l l  Insulation. When loose f i l l  insulat ion i s  i n s t a l l e d ,  the  
minimum ins ta l led  weight per square foot shall  conform w i t h  the insula- 
t ion manufacturer's ins t a l l ed  design density per square foot  a t  the 
manufacturer's labeled R-value. 

( c )  Wall Insulation. The opaque portions of frame wall s  separating conditioned 
spaces from unconditioned spaces shall meet the requirements of e i t h e r  1. 
or  2. below. 

(1) Framed walls shal l  be insulated between framing members with insula- 
t ion  having an ins ta l  led thermal res is tance  of R-11 or  greater .  
Framed foundation wall s  of heated basements or  heated crawl spaces 
shal l  be insulated above the adjacent outside ground l i n e  w i t h  
insulat ion having an ins ta l led  thermal res is tance  of  a t  l e a s t  R-7. 

EXCEPTION: Insulat ion which i s  not penetrated by framing members may 
meet an equivalent m i n i m u m  R-value which includes the e f fec t s  of 
framing members on the above R-values. 

2. The weighted average U-value of wall s  shal l  not exceed t h a t  which 
would r e s u l t  from using the insulat ion indicated in Section 2-5352(c) ( I ) ,  
including the e f f e c t s  of framing members. 

( d )  _Instal l a t ion  of Fireplaces. 

1. If a  masonry o r  factory-buil t  f i replace  i s  i n s t a l l e d ,  i t  shal l  have 
the fol 1 owing : 

A. Closeable metal or glass doors covering the e n t i r e  opening of the 
firebox; 



EXCEPTION: A door i s  not required i f  i t  would i n t e r f e r e  with any 
device, permanently ins ta l l ed  in the f i r ep lace ,  t h a t  i s  designed 
to increase the c i r cu la t ion  of heat.  

B. A combustion a i r  intake to draw a i r  from the outside of the 
building d i r e c t l y  into the f irebox,  which i s  a t  l e a s t  s ix  
square inches in area and i s  equipped w i t h  a  readi ly  access ib le ,  
operabl e ,  and t i g h t  f i t t i n g  damper; and 

EXCEPTION 1: An outside combustion a i r  intake i s  not required f f  
t he  f i r ep lace  will  be ins ta l l ed  over concrete sl ab f1 ooring and 
the  f i r ep lace  will not be located on an ex te r io r  wall. 

EXCEPTION 2: An outside combustion a i r  intake i s  not required j n  
climate zones 5 ,  6 ,  7 ,  8, 9 ,  10, 14, o r  15 i f  the  f i r ep lace  will 
not be located near an exter ior  wall. 

C. A f l u e  damper w i t h  a  readi ly  accessi bl e  control .  

2. Continuous burning p i lo t  l i g h t s  and the use of indoor a i r  fo r  cool ing 
a  firebox jacket ,  when t h a t  indoor a i r  i s  vented to  the  outside of the 
building, a re  prohibited, 

S ~ e c i a l  I n f i l t r a t i o n  Barrier  

I f  an i n f i l t r a t i o n  barr ier  i s  ins t a l l ed  to  meet the requirements of 
Section 2-5351, i t  must have an a i r  porosity of l e s s  than 5 cubic f e e t  per 
hour per square foot per inch of mercury pressure d i f ference  when tes ted  in 
accordance with the requirements of ASTN E-283 (1973) .  If a  vapor barr ier  
functions a s  an i n f i l t r a t i o n  barr ier  i t  shall  be located on the inside s f  
the wall framing. 

( f )  Vapor Barriers .  In Climate Zones 14 and 16 shown in Figure 2-536, a  
vapor ba r r i e r  shal l  be ins ta l l ed  on the conditioned space s ide  of  a l l  
insula t ion  in a1 1  ex te r io r  wall s ,  unvented a t t i c s ,  and unvented crawl 
spaces to  protect  i  nsul a t ion  from condensation. 

( g )  Space Cond-Equi pment S iz i  n% 

1. Natural gas and l iquefied petroleum gas central  furnaces shal l  be 
sized to meet a t  l e a s t  one of the following requirements: 

A. The to ta l  output heating capacity of furnaces in the building 
shal l  be l e s s  than 45,000 Btu/hr; o r  

B. O u t p u t  heating capacity shal l  be l e s s  than 1.3 times the  sum of 
the  design heat loss  r a t e  fo r  the heating zone being serviced 
by the furnace and 10 B t u  per hour per square foot of conditioned 
f loor  area in the zone; o r  



C. Seasonal eff iciency shal l  be grea ter  than 1 percent above 
71 percent for  every 7,000 B t u / h r  the output heating capacity 
exceeds e i the r  the building design heat loss  r a t e  o r  45,000 
Btu/hr, whichever i s  greater .  

The furnace output heating capacity shal l  be determined using the 
method described in the Department of Energy t e s t  procedures for  
measures of energy consumption in 42 Federal Register 20147-20181 
(May 10, 1978). 

2. Heating and cool ing equipnent shal l  be sized in accordance w i t h  the 
building design heat loss  r a t e  and heat gain r a t e ,  using a method s e t  
for th  by the Executive Director,  based on the ASHRAE Handbook and.  
Product Directory, 1979 Equi pnent Volume, 1980 Systems Volume and 1981 
Fundamentals Volume. 

( h )  Setback Thermostats. All heating systems shal l  have an automatic thermostat 
Z% a clock mmsm which the building occupant can manually program to  
automatically s e t  back the  thermostat s e t  points fo r  a t  l e a s t  2 periods 
within 24 hours. 

EXCEPTION: Gravity wall heaters ,  f loor  heaters ,  and room heaters t h a t  a re  
instal  led in addit ions,  need not comply with t h i s  requirement. 

( i )  Water H e a t i n m e n  Insulat ion.  

Storage type water heaters and storage and backup tanks for  so lar  water 
heating systems shal l  be external ly wrapped with insula t ion  having an 
ins ta l led  thermal resistance of R-12 or  greater .  

( j )  L i g h t i n k  Lamps used in luminaires fo r  general l igh t ing  in kitchens and 
bathrooms shall have an eff icacy of not l e s s  than 25 lumens per watt. 
Luminaires which a re  the only 1 ighting in a kitchen o r  bathroom will be 
considered general. 1 ighti  ng. 

EXCEPTION: Luminaires which are the only 1 ighting in a bathroom and 
l ighting to be used only for  speci f ic  visual tasks or  decorative e f f e c t  a re  
exempt from t h i s  requirement. Such exempt 1 ighti  ng includes 1 uminaires 
tha t  a re  meant to  l i g h t  only a speci f ic  task area such as a kitchen counter 
or  s ink,  a dining t ab le ,  o r  a bathroom mirror. 

( k )  Slab Edge Insulation. Material used fo r  s lab edge insulat ion shall meet 
-0- specif icat ions:  (1) water absorption r a t e  no greater  
than 0.3 percent when tested i n  accordance w i t h  ASTM-C-272-33, ( 2 )  water 
vapor transmission r a t e  no greater than 2.0 perlinch when tested in 
accordance w i t h  ASTM-C-355-64. Concrete sl ab perimeter insulat ion must be 
protected from physical damage and ul t r a  viol e t  1 ight  de ter iora t ion .  



ENERGY CONSERVATION STANDARDS FOR NEW BUILDINGS 
OF OCCUPANCY R WITH FOUR OR MORE 

HABITABLE STORIES AND HOTELS 

A l t e r n a t e  M a t e r i a l s ,  Method o f  C o n s t r u c t i o n ,  Des ign  o r  I n s u l a t i n g  System. 

S e c t i o n s  2-5361 t h r o u g h  2-5364 do n o t  p r e v e n t  t h e  use o f  any m a t e r i a l ,  method o f  
c o n s t r u c t i o n ,  d e s i g n  o r  i n s u l a t i o n  system n o t  s p e c i f i c a l l y  p r e s c r i b e d  h e r e i n ,  
p r o v i d e d  t h a t  any  such  a l t e r n a t e  has been approved by  t h e  en fo rcemen t  agency as 
s e t  f o r t h  below. 

~ 6 e  U-value o 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 -  
c reased  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  h e a t  
g a i n  o r  h e a t  l o s s  o f  t h e  b u i l d i n g  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 t o  t h e  p r e s c r i b e d  U va lues .  Such a l t e r n a t e  d e s i g n s  s h a l l  be based 
upon b u i l d i n g s  o f  i d e n t i c a l  c o n f i g u r a t i o n .  

The en fo rcement  agency may approve  any a l t e r n a t i v e  d e s i g n ,  i n c l u d i n g  d e s i g n s  
u s i n g  n o n d e p l e t a b l e  ene rgy  sou rces ,  p r o v i d e d  i t  f i n d s  t h a t  t h e  p roposed d e s i g n  
compl i e s  w i t h  t h e  p r o v i s i o n s  o f  t h i s  c h a p t e r  i n  t h a t  t h e  m a t e r i a l  , method o f  
c o n s t r u c t i o n ,  d e s i g n ,  o r  i n s u l a t i n g  system does n o t  use more ene rgy  f r om depl  e t -  
a b l e  ene rgy  sou rces  t h a n  t h e  r e q u i r e m e n t s  o f  t h i s  c h a p t e r .  

The en fo rcemen t  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  e v i d e n c e  be s u b m i t t e d  t o  
s u b s t a n t i a t e  any c l a i m s  made r e g a r d i n g  t h e  i n s t a l l a t i o n  and use o f  any  such 
a1 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 .  

B u i l  d i n a  Enve looe 

Sec. 2-5362. 

( a )  I n s ' u l a t i o n .  

1, Wal ls .  The U-value o f  t h e  opaque s u r f a c e s  between c o n d i t i o n e d  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  T a b l e  2-5358 
f o r  t h e  b u i l d i n g  t y p e s ,  w a l l  d e n s i t i e s ,  and degree  day  ranges  1  i s t e d .  



T A B L E  2-53BB. MAXIMUM U-VALUES FOR WALLS 

Degree 
Days 

Maximum U-value 
Wall Density 

Building (pounds/square  
TY pe f o o t )  L-11 C21 

3500 o r  l e s s  A1 1 Over 40 0.16 not  appl icabl  e 
3500 o r  l e s s  A1 1 26-40 0.12 not  a p p l i c a b l e  
3500 o r  l e s s  A1 1 25 o r  l e s s  0.095 0.080 
Over 3500, but not over  4500 A1 1 A1 1 0.095 0.080 
Over 4500 ~3 I A1 1 0.065 0.055 
Over 4500 [4 I A1 1 0.095 0.080 

NOTES: [ I ]  When t h e  e f f e c t s  o f  a l l  elements o f  t h e  wall c o n s t r u c t i o n  including 
s t u d s  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  not  penetra ted by framing members. 

[2] When t h e  e f f e c t s  o f  framing members such a s  s t u d s  a r e  no t  considered.  

[3] Hotels  with l e s s  than four  h a b i t a b l e  s t o r i e s .  

[4] Bui ldings  o f  occupancy R with four  o r  more h a b i t a b l e  s t o r i e s .  

2. Ce i l ings .  

A. The maximum al lowable  U-value f o r  c e i l i n g s  i n  h o t e l s  with l e s s  
than four  h a b i t a b l e  s t o r i e s  s h a l l  be a s  shown in  Figure 2-53H. 

B. The maximum al lowable  U-value 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 wi th  four  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  of framing members such a s  j o i s t s  a r e  not  
considered.  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  no t  pene t ra ted  by framing members, t h e  
U-value s h a l l  not exceed 0.060. 



FIGURE 2-53 H 

MAXIMUM U VALUES FOR C E I L I N G S  

HEATING DEGREE DAYS ( $ m a )  



NOTES : 

A. When the e f fec t s  of framing members such as j o i s t s  are not considered, 

B. When the e f fec t s  of a l l  elements of the ceil ing construction including 
framing members such as j o i s t s  are considered, o r  when a l l  of the 
thermal insulation i s  ins ta l led  so that  i t  i s  n o t  penetrated by 
framing members. 

Blown or  poured type insulating material may only be used in a t t i c  
spaces where the slope of the roof i s  a t  l e a s t  2 112 f ee t  in 1 2  f e e t  
and the distance from the t o p  of the bottom chord of the t russ  o r  
cei l ing j o i s t s  t o  the underside of the roof sheathing i s  a t  l e a s t  30 
inches a t  the roof ridge. When eave vents a re  ins ta l l ed ,  adequate 
baffling of the vent opening shall be provided to def lec t  the incoming 
a i r  above the surface of the material and shall be ins ta l led  a t  the 
s o f f i t  on a  45-degree angle. Baffles shall be in place a t  the time of 
framing inspection. The thermal resistance ( R )  of the insulation 
required t o  comply with these regulations shall be shown o n  the 
building plans. 

3. Floor Section. Foundation Walls, Crawl Spaces, Plenum Walls, and 
Sl ab-on-Ground Fl oors. 

A. Floors over Unheated Spaces. For f loors o ler  unheated spaces, ' 

unheated basements, unheated garages, or  ventilated crawl spaces, 
the U-values of f loor section-shall  n o t  exceed the value shown in 
Tab1 e 2-53CC. 

T A B L E  2-53CC. MAXIMUM U-VALUES OF FLOORS 
O V E R  UNHEATED SPACE 

Heating Degree Days Maximum U. Value 
- - - - - -- 

3000 or less  No requi renent 
over 3000 0.08 

In l ieu  of the requirements of Table 2-53CC, f loor  insulation may 
be omitted from hotel s  with 1 ess than four habi tab1 e s to r ies  
with operable crawl space louvers i f  the foundation walls are  
insulated,  a  vapor barrier  having a permeance of l e s s  than 
one perm i s  ins ta l led  on the crawl space ground surface, and the 
total  building design heat loss  with the louvers closed does n o t  
exceed the to ta l  resul ting from conformance wi t h  the requi rements 
of Table 2-53CC. 

B. Floors Over Heated Spaces. Foundation walls of heated basements 
or  heated crawi spaces above srade shall be insulated t o  ~ r o v i d e  
a U value n o t  to exceed the values shown in Table 2-53DD.' 
Insul ation may be omitted from floors over heated basement areas 
or crawl spaces i f  foundation wall s  are  insulated. 



TABLE 2-53DD. MAXIMUH U-VALUES OF FOUNDATION WALL SECTIONS 
OF HEATED BASEMENTS A N D  H E A T E D  CRAWL SPACES 

Heating Degree Days Maximum U-Val ues 

2500 o r  l e s s  
over 2500 

No requirement 
0.15 

When a crawl space i s  used as a  supply o r  return plenum, the 
crawl space perimeter wall shall  be insulated to  provide a 
maximum U-value of 0.15. 

C, Slab-on-Ground Floors. For sl ab-on-ground f1 oors, the  edge heat 
loss  around the perimeter of heated spaces shal l  not exceed the 
maximum value per l i n e a r  foot of exposed edge of 2 1  B t u h  fo r  
unheated slabs and 25 B t u h  fo r  heated slabs.  

(b )  Vapor Barriers .  In areas where the winter design temperature i s  2 5 O F  or  
below, a  vapor barr ier  having a permeance of l e s s  than one perm shall  be 
ins ta l l ed  on the heated s ide  of the insulat ion in a l l  ex te r io r  walls ,  
unvented a t t i c s ,  o r  unvented crawl spaces. 

( c )  Glazing. 

1. Hotels with Less Than Four Habitable Stor ies .  

A. For heated hotels with l e s s  than four habitable s t o r i e s  located 
in areas of 3500 degree days or  1 e s s ,  where the to ta l  glazing 
area exceeds the basic glazing area ,  treatment shal l  be required 
to l i m i t  the conducted design heat loss  t o  t ha t  which would O G C U P  
w i t h  the  basic glazing area single glazed. 

B. Heated hotels  with l e s s  than four habitable s t o r i e s  located in 
areas over 35GO degree days shal l  be provided with special 
glazing fo r  a l l  ex te r io r  glazing. Where the to ta l  glazing area 
exceeds the  basic glazing a rea ,  treatment shall be required t o  
l i m i t  the conducted design heat loss  to  tha t  which would occur 
w i t h  the basic glazing area special glazed. 

2. Buildings of Occupancy R with Four or  More Habitable Stor ies .  

A. For heated buildings of occupancy R with -four o r  more habitable 
s t o r i e s  located in areas of 4500 degree days o r  l e s s ,  where tne 
to ta l  glazing area exceeds the basic glazing a rea ,  treatment 
shal l  be required t o  l i m i t  the conducted design heat loss  t o  tha t  
which would occur with the basic glazing area single glazed. 

B. Heated buildings of occupancy R with four o r  more habitable 
s t o r i e s  located in areas over 4500 degree days shal l  be provided 
with special glazing for  a1 1 exter ior  glazing. Where the t o t 3 1  
glazing area exceeds the basic glazing area ,  treatment shal l  be 
required to  l imi t  the conducted design heat loss  t o  t ha t  which 
would occur with the basic glazing area in special glazing. 



3. Pass i ve  S o l a r .  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 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 l / Z O  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  i f :  

A. The g lazed  a rea  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  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 
August 21; and 

B. The g l a z e d  a r e a  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  hou rs  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 b y  
30 Btu/OF f o r  each square f o o t  o f  exempt g l a z i n g .  

The b a s i c  thermal  mass i n  B t u I 0 F  o f  a  1  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  t he rma l  mass = 2.25 x g ross  f l o o r  a rea  
( 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  mass ive  e lements  i n s i d e  t h e  
i n s u l a t e d  envelope i s  g i v e n  b y  t he rma 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  c o n c r e t e  s l a b  f l o o r ,  t h e  maximum thermal  
mass s h a l l  be no more than  5 Btu/OF p e r  square  f o o t  o f  s l ab .  

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  a rea  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  be 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  area .  The 
r e q u i r e d  t i n t e d  g l a z i n g  area  s h a l l  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  shad ing  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 2 1  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 c o n s i d e r e d  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. For  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. 

C l i m a t e  C o n t r o l  Systems 

Sec. 2-5363. 

( 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  be used 
f o r  space 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 p e r c e n t  o f  t h e  annual energy  
requ i remen t  i s  suppl i e d  by a  d e v i c e  u s i n g  a  n o n d e p l e t a b l e  source  o f  
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  supp lementary  e l e c t r i c  
r e s i s t a n c e  equipment f o r  a  h e a t  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  t han  10 
p e r c e n 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. 



4. A c o s t  compar ison has been performed wh ich  demonst ra tes  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 t a n c e  h e a t i n g  system i s  l o w e r  t han  
c o s t  o 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  m e c h a n i c a l l y  
coo led ,  t h e  c o s t s  a s s o c i a t e d  w i t h  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 ide red  s h a l l  be: 

A, A system i n  wh ich  100 p e r c e n t  o f  t h e  annual h e a t i n g  energy  
requ i remen t  i s  met  by 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  fu rnace.  

B. A system i n  wh ich  a t  l e a s t  90 p e r c e n t  o f  t h e  annual h e a t i n g  
energy  r e q u i r e m e n t  i s  met by  a  h e a t  pump. 

C. A system i n  wh ich  a t  l e a s t  60 p e r c e n t  o f  t h e  annual h e a t i n g  
energy  r e q u i r e m e n t  i s  met by  a  s o l a r  c o l l e c t i n g  d e v i c e  o r  o t h e r  
d e v i c e  u s i n g  a  n o n d e p l e t a b l e  source  o f  energy.  

D. The system proposed f o r  i n s t a l l a t i o n  by  wh ich  more than  10 
p e r c e n t  o f  t h e  annual h e a t i n g  energy  requ i remen t  i s  met by 
e l  e c t r i c  r e s i s t a n c e  hea t i ng .  

( b )  L i f e  Cyc le  Cost  C a l c u l a t i o n .  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  t ake  i n t o  account  t he  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  
o f  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  o f  t h e  
h e a t i n g  equipment, t h e  rep1 acement 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  o f  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 Conse rva t i on  Manual. 

( c )  H e a t i n g  Equipment S i z i n g .  Na tu ra l  gas and 1  i q u i i i e d  pet 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 the requ i remen ts  o f  Subsec t i on  2 - 5 3 5 2 ( f ) .  

Water Heat . ing 

Sec. 2-5364. 

( a )  S e r v i c e  Water Hea t i ng .  El e c t r i c  r e s i s t a n c e  water  h e a t i  ng systems s h a l l  n o t  
be used un less  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 
Conse rva t i on  Manual. 



APPENDIX 2-53A 

STANDARDS REFERENCED I N  ENERGY CONSERVATION REGULATIONS 

STATE OF CALIFORNIA 

Appl i a n c e  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  ng M a t e r i a l  
N o n r e s i d e n t i a l  Energy Conse rva t i on  Manual 
R e s i d e n t i a l  Energy Conse rva t i on  Manual 
V a r i o u s  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 
D 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  ng M a t e r i a l s  
A v a i l  a b l e  f rom: Cal i f o r n i a  Energy Commission 

Pub1 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)  324-3024 

INTERNATIONAL CONFERENCE ON BUILDING OFFICIALS 

Un i fo rm ~ u ' i l d i n g  Code, 1982 E d i t i o n  
U n i f o r m  ) lechan ica l  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 I-lill Road 
W h i t t i e r ,  CA 90601 
(213)  699-0541 

A I R  CONDITIONING AND REFRIGERATION INSTITU'TE 

ARI 210-81 Standard  f o r  U n i t a r y  Ai  r -Condi  t i o n i n g  Equipment 
ARI 240-81 Standard  f o r  A i r -Source U n i t a r y  Heat Pump Equipment 
A R I  320-81 Standard  f o r  Water-Source Heat  Pumps 
ARI 340-82 Standard f o r  Commercial and I n d u s t . r i a 1  ~ n i  t a r y  Heat 

Pump Equipment 
ARI 360-81 Standard  f o r  Commercial and I n d u s t r i a l  U n i t a r y  Ai r- 

C o n d i t i o n i n g  Equipment 
ARI 520-78 Standard  f o r  P o s i t i v e  D isp lacement  R e f r i g e r a n t  Compressors, 

Compressor U n i t s ,  and Condensing U n i t s  
ARI 550-83 Standard  f o r  C e n t r i f u g a l  and R o t a r y  Water-Chi1 1  i n g  

Packages 
A R I  560-82 Standard  f o r  A b s o r p t i o n  Wa t e r - C h i l l  i n g  Packages 
ANSI/ARI 590-1981 Standard  f o r  R e c i p r o c a t i n g  Water-Chi1 1 i n g  Packages 
A v a i l a b l e  f rom: Ai  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  F o r t  Myer D r i v e  
Ar1 i n g t o n ,  VA 22209 
(703) 524-8800 



AMERICAN SOCIETY OF HEATING, REFRIGERATING, A N D  AIR-CO!4DITIONING ENGINEERS 
(NATIONAL PUBLICATIONS) 

Handbook and Product  D i r e c t o r y  

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 .  

S t a n d a r d s  

ASHRAE 22-78 Methods o f  T e s t i n g  f o r  Rat ing  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  Rat ing  Liquid Coo le r s  
ANSI/ASHRAE 55-1981 Thermal Environment Cond i t ions  f o r  Human Occupancy 
ASHRAE 62-73 S t a n d a r d s  f o r  Natura l  and blechanical  Ven t i l  a t i o n  
ASHRAE 62-1981 V e n t i l a t i o n  f o r  Accep tab le  Indoor  Air Qua1 i t y  
A v a i l a b l e  from: American S o c i e t y  of  Hea t ing ,  R e f r i g e r a t i n g ,  and 

Ai r-Condi t i o n i n g  Eng inee r s  
1791 Tou l l  i e  C i r c l e  N. E. 
A t l a n t a ,  GA 30329 
(404)  636-8400 

AflERICAN SOCIETY OF HEATING, REFRIGERATING, A N D  AIR-CONDITIONING ENGINEERS 
(REGIONAL PUSLICATIONS) 

Recommended Outdoor Design Tempera tures  f o r  Northern Cal i f o r n i a  , 1977 
Avail abl e from: ASHRAE 

Golden Gate Chapter  
370 Brannan S t r e e t  
San F r a n c i s c o ,  CA 94107 
(415)  495-4552 

C'l i m a t i c  Data f o r  Region X, Arizona ,  Cal i f o r n i a ,  Hawaii,  and Nevada, Publ i c a t i o n  
SPCDX, 1982 
A v a i l a b l e  from: ASHRAE - Cl i m a t i c  Data 

Southern  Cal i f o r n i a  Chapter  
P.O. Box 6306 
A1 ham b r a ,  C A  91802 

AI.IERICAN NATIONAL STANDARDS--Z21 SERIES 

ANSI 221.10.3-1981 S tanda rd  f o r  Gas Water H e a t e r s ,  Volume 111 C i r c u l a t i n g  
Tank, I n s t a n t a n e o u s  and Large Automatic  S t o r a g e  Type Water 
Hea te r s  

ANSI Z Z l .  11.1-1981 S tanda rd  f o r  Gas-Fired Room H e a t e r s ,  Volume I ,  Vented Room 
Hea te r s  

ANSI 221.40.1-1981 S tanda rd  f o r  Gas-Fired Absorpt ion  Summer Air  Cond i t ion ing  
Appl i a n c e s  

ANSI 221.44-1981 S tanda rd  f o r  Gas-Fired G r a v i t y  and Fan Type D i r e c t  Vent 
Wall Furnaces  

ANSI 221.47-1978 S tanda rd  f o r  Gas-Fired G r a v i t y  and Fan Type Cen t r a l  Furnaces 
ANSI 221.48-1 979 S tanda rd  f o r  Gas-Fired G r a v i t y  and Fan Type F loo r  Furnaces 



ANSI 221.49-1982 S tanda rd  f o r  Gas-Fi r ed  G r a v i t y  and Fan Type Vented Hal 1 
Furnaces 

ANSI 221.56-1979 S tanda rd  f o r  Gas-Fired Swimming Pool Hea te r s  
Avail 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 E a s t  Pl e a s a n t  Va l l ey  Road 
C leve land ,  O H  44131 
(216)  524-4990 

AMERICAN SOCIETY FOR TESTING A N D  MATERIALS 

ASTM E283-73 S tanda rd  Method 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 ls ,  and Doors 

A v a i l 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 l  ade l  p h i a ,  PA 19103 
(215)  299-5400 



CHAPTER 4-10 

DUCTS 

Basic Provisions 

Sec. 4-1000. 

(a )  Except as provided herein, Chapter 10 of the U M C ,  as  se t  forth in the table 
below, i s  hereby adopted by reference for  the purpose of providing the 
basic mechanical regul ations re1 ating t o  ducts. 

( b )  The following Table identies the sections of the U M C  and t h i s  part  
which have been adopted by the l i s t ed  agencies. See Section 4-104 fo r  
explanations of the abbreviations used i n  the tab1 e ,  the appl icat ion o f  
the regulations, and t he i r  intended use. 

TABLE N O .  4-IOA 

Code 
Section C E C  

- - --- -- 

Entire Chapter 

Entire Chapter, except as 
noted in th i s  table  

Adopted by reference for Occupancies A ,  B ,  E ,  H ,  and R ;  see Section 2-5316(a), 
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