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SPECIAL NOTE 

As t h i s  i s  t h e  f i r s t  Canadian a t tempt  a t  p r epa r ing  comprehensive 
measures f o r  energy conserva t ion  i n  new b u i l d i n g s ,  i t  i s  t o  be expected t h a t  
problems w i l l  a r i s e  dur ing  t h e  i n i t i a l  s t a g e s  of t h e i r  a p p l i c a t i o n .  These 
problems can be  minimized through c a r e f u l  p rep lanning  by those  who wish t o  
i n s t i t u t e  these  measures. To a s s i s t  w i th  t h i s  p rocess  a  Commentary i s  be ing  
prepared which w i l l  h e l p  t o  c l a r i f y  t he  more complex a r e a s  by exp la in ing  t h e  
b a s i s  of  t h e i r  development and how they a r e  in tended  t o  be appl ied .  

The Committee r e spons ib l e  f o r  developing t h e  measures recognizes  
t h a t ,  when used i n  a  r egu la to ry  manner, t h e  p rov i s ions  w i l l  r e q u i r e  a  phasing- 
i n  pe r iod  t o  ensure  t h a t  t h e  necessary  enforcement mechanisms a r e  i n  p l a c e  
be fo re  adopt ion.  I n  t h e  case of requirements  a f f e c t i n g  h e a t i n g ,  v e n t i l a t i n g  
and a i r - cond i t i on ing  s y s  tems and l i gh t ' i ng  l oads ,  t h e  adopt ion  a u t h o r i t y  may 
need t o  r e l y  upon the  stamp of a  p r o f e s s i o n a l  engineer  a s  an a i d  i n  e s t a b l i s h -  
ing  compliance. There may a l s o  be a  need t o  e s t a b l i s h  t r a i n i n g  courses  f o r  
enforcement o f f i c i a l s  t o  ensure  t h a t  they have a  s u f f i c i e n t  understanding of 
t h e  energy conserva t ion  requirements  which they  a r e  t o  adminis te r .  

The Committee i s  aware t h a t  conserva t ion  of energy i n  b u i l d i n g s  
depends a s  much upon opera t ion  a s  i t  does upon des ign .  The Committee i s  a l s o  
aware t h a t ,  i n  the  s h o r t  term, energy used i n  e x i s t i n g  b u i l d i n g s  f a r  exceeds 
t h a t  used i n  new bu i ld ings  t o  which these  measures a r e  in tended  t o  apply.  
For t he se  r ea sons ,  t h e  Committee has  begun s t u d i e s  t o  determine t h e  f a c t o r s  
which c o n t r o l  t h e  use  of energy i n  bu i ld ings .  These s t u d i e s  w i l l  be a s s i s t e d  
by inpu t  from r e p r e s e n t a t i v e s  of u s e r  groups w i t h  t h e  o b j e c t  of developing 
r e a l i s t i c  performance gu ide l ines  f o r  va r ious  b u i l d i n g  c a t e g o r i e s  based on 
annual  energy budgets.  



PREFACE 

This  i s  t h e  f i r s t  e d i t i o n  of Measures f o r  Energy Conservation 
i n  New Bui ld ings .  It  has  been developed by t h e  Standing Committee on 
Energy Conservation i n  Bui ld ings  under t h e  ausp ices  of  the  Assoc ia te  
Committee on the  Nat iona l  Bui ld ing  Code. The document has  been prepared 
us ing  t h e  American Soc i e ty  of Heat ing,  R e f r i g e r a t i n g  and Air-Condition- 
i n g  Engineers (ASHRAE) Standard 90-75 a s  a  gu ide ,  b u t  con ta in s  modifica- 
t i o n s  t o  adapt  t he  requirements  t o  Canadian cond i t i ons .  Add i t i ona l  
mod i f i ca t i ons  have been made a s  a  r e s u l t  of p u b l i c  comment on the  d r a f t  
document. 

The measures a r e  in tended  t o  provide a  b a s i s  f o r  improving t h e  
energy use c h a r a c t e r i s t i c s  of new b u i l d i n g s .  They a r e  w e l l  w i t h i n  t he  
t e c h n i c a l  c a p a b i l i t i e s  of  t h e  competent de s igne r  and a r e  in tended  f o r  use 
e i t h e r  a s  a  guide o r  a s  t he  b a s i s  f o r  r egu la to ry  requirements  f o r  t h e  
des ign  of new bu i ld ings .  The measures have been developed s o  t h a t  com- 
p l i a n c e  w i th  them is  determinable  a t  t h e  des ign  s t a g e  through eva lua t ions  
and a n a l y s i s  of des ign  s p e c i f i c a t i o n s ,  drawings and c a l c u l a t i o n s .  They 
a r e  e s s e n t i a l l y  p r e s c r i p t i v e  i n  n a t u r e ,  b u t  some f l e x i b i l i t y  i n  t h e i r  
a p p l i c a t i o n  has  been in t roduced  through t h e  i n c l u s i o n  of t rade-of f  pro- 
v i s i o n s  such a s  a r t i c l e s  2.1.6. ,  3 .2 .4 .  and 4 .2 .4 . ,  which permi t  d e v i a t i o n s  
from c e r t a i n  requirements .  

Wherever app rop r i a t e ,  t h e  document makes r e f e r e n c e  t o  exist-  
i ng  requirements  i n  t h e  Nat iona l  Bui ld ing  Code. The u s e r  is  d i r e c t e d  t o  
t h e  requirements  of  t h e  Nat iona l  Bui ld ing  Code f o r  a d d i t i o n a l  in format ion  
on occupancy c l a s s i f i c a t i o n s  which a r e  used t o  d i f f e r e n t i a t e  between 
b u i l d i n g  uses .  

It  w i l l  be  noted t h a t  t h e  measures dea l ing  wi th  combustion 
equipment i n  t h i s  document a r e  r e l a t i v e l y  b r i e f  and do n o t  cover  a  number 
of a s p e c t s  which may have s i g n i f i c a n t  energy sav ings  p o t e n t i a l .  A t a s k  
group has  been e s t a b l i s h e d  t o  i n v e s t i g a t e  what f u t u r e  course  of  a c t i o n  is 
necessary  t o  develop such measures. This  group inc ludes  members from the  
Canadian S tandards  Assoc ia t ion ,  t h e  Canadian Gas Assoc i a t i on ,  i n d u s t r y  
and combustion r e sea rch  e s t ab l i shmen t s  as w e l l  a s  members who a s s i s t e d  i n  
t h e  development of t h i s  document. It i s  a n t i c i p a t e d  t h a t ,  a s  a  r e s u l t  of 
t h i s  group 's  a c t i v i t y ,  changes w i l l  b e  i n i t i a t e d  t o  improve t h e  c u r r e n t  
requirements  governing combus t i o n  equipment . 

It should a l s o  b e  no ted  t h a t  measures f o r  t h e  e f f i c i e n c y  of  
cool ing  equipment a r e  based on t h e  va lues  t h a t  appear  i n  S tandard  90-75, 
publ ished by t h e  American Soc i e ty  of Hea t ing ,  R e f r i g e r a t i n g  and A i r -  
Condi t ioning Engineers f o r  t h e  pe r iod  up t o  January 1, 1980. These 
va lues  i n  ASHRAE 90-75 a r e  t o  b e  i nc reased  a f t e r  t h a t  d a t e ,  and i t  i s  
a n t i c i p a t e d  t he se  i n c r e a s e s  w i l l  be  r e f l e c t e d  i n  f u t u r e  e d i t i o n s  of t h i s  
document. 

The m e t r i c  va lues  used throughout t h e  document a r e  based on 
t h e  I n t e r n a t i o n a l  System of Uni t s  (SI )  conta ined  i n  "The Canadian 
Met r ic  P r a c t i c e  Guide, " CAN3-2234.1-76, prepared by t h e  Canadian S  tand- 
a rds  Assoc i a t i on  and i s sued  a s  a  Nat iona l  Standard of Canada. The 



e q u i v a l e n t  i m p e r i a l  va lue s  a r e  shown i n  Appendix B of t h e  document. 
They a r e  c a l c u l a t e d  u s i n g  t h e  convers ion  f a c t o r s  found i n  t h e  Me t r i c  
P r a c t i c e  Guide. 

The Assoc i a t e  Commit t e e  wishes  t o  acknowledge t he  a s s i s t a n c e  
provided by t he  many i n d i v i d u a l s  who have c o n t r i b u t e d  t o  t h e  p roduc t ion  
of t h i s  e d i t i o n  and t o  exp re s s  i t s  a p p r e c i a t i o n  t o  t h e  S tandards  Wr i t i ng  
Organ i za t i ons  whose s t a n d a r d s  a r e  r e f e r e n c e d  i n  t h i s  document. I n  par-  
t i c u l a r ,  t h e  Assoc i a t e  Committee i s  indeb ted  t o  t h e  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 Air-Condi t i o n i n g  Engineers  f o r  permiss ion  t o  
use  m a t e r i a l  from t h e i r  ASHRAE Standard 90-75 i n  developing t h i s  document. 

Comments on t h i s  document a r e  welcomed and w i l l  b e  t h e  b a s i s  
f o r  t h e  improvement of  t h e  n e x t  e d i t i o n .  It is impor tan t  f o r  t h e  f u r t h e r  
development of t he se  measures t h a t  problems encountered i n  t h e i r  app l i c a -  
t i o n  should  be brought  t o  t h e  a t t e n t i o n  of t h e  Assoc i a t e  Committee on t h e  
Na t i ona l  Bu i l d ing  Code. They should  be  d i r e c t e d  t o :  The S e c r e t a r y ,  The 
Assoc i a t e  Committee on t h e  Na t i ona l  Bu i l d ing  Code, Na t i ona l  Research 
Counci l  of Canada, Ottawa, On ta r i o  KIA OR6. 

Ce Document e s t  d i s p o n i b l e  en f r a n s a i s .  On peu t  s e  l e  p r o c u r e r  
e n  s ' a d d r e s s a n t  au S e c r z t a i r e ,  Comit6 a s s o c i g  du Code n a t i o n a l  du b s t i -  
ment, Conse i l  n a t i o n a l  de  recherches  du Canada, Ottawa, On ta r i o  K l A  OR6. 



SECTION 1 DEFINITIONS AND ABBREVIATIONS 

SUBSECTION 1.1 DEFINITIONS OF WORDS AND PHRASES 

1.1.1. Words and phrases  used i n  t h e s e  Measures t h a t  a r e  n o t  included 
i n  t h e  l i s t  of d e f i n i t i o n s  i n  t h i s  S e c t i o n  s h a l l  have t h e  meanings common- 
l y  ass igned  t o  them i n  t h e  contex t  i n  which they a r e  used i n  t he se  Measures 
t ak ing  i n t o  account  t h e  s p e c i a l i z e d  use  of terms by t h e  v a r i o u s  t r a d e s  and 
p ro fe s s ions  t o  which t h e  terminology a p p l i e s .  (The ASHRAE Handbook of 
Fundamentals 1977, Chapter 33 con ta in s  a  l i s t  of terms comon t o  h e a t i n g ,  
coo l ing  and v e n t i l a t i n g  systems and i s  a  u s e f u l  source  of in format ion  i n  
t h i s  f i e l d . )  

1 .1 .2 .  The words and terms t h a t  a r e  i t a l i c i z e d  i n  t h e s e  Measures s h a l l  
have t h e  fo l lowing  meanings : 

~ p p r o v e d  means approved by t h e  a u t h o r i t y  h a v i n g  j u r i s d i c t i o n .  

A u t h o r i t y  h a v i n g  j u r i s d i c t i o n  means 

( a )  w i th  r e s p e c t  t o  t he  proclamation and amendment of t h e s e  
Measures, t h e  adopt ing  governmental body, o r  

(b)  w i th  r e s p e c t  t o  t h e  a d m i n i s t r a t i o n  of t he se  Measures, t h e  
person (des igna ted  o f f i c i a l )  appoin ted by t h e  adopt ing  govern- 
mental  body and any person au tho r i zed  by him t o  admin i s t e r  t h e s e  
Measures. 

~ u i l d i n g  means any s t r u c t u r e  used o r  intended f o r  suppo r t i ng  o r  s h e l t e r i n g  
any u s e  or  o c c u p a n c y .  

~ u s i n e s s  and  p e r s o n a l  services o c c u p a n c y  means t h e  o c c u p a n c y  o r  use  of 
a  b u i l d i n g  o r  p a r t  thereof  f o r  t h e  t r a n s a c t i o n  of  b u s i n e s s  o r  t h e  
r ende r ing  o r  r e c e i v i n g  of p r o f e s s i o n a l  o r  p e r s o n a l  s e r v i c e s .  

C l o s u r e  means a  dev i ce  f o r  s h u t t i n g  of f  an opening through a  c o n s t r u c t i o n  
assembly, such a s  a  door o r  a  s h u t t e r ,  and i nc ludes  a l l  components 
such a s  hardware, c l o s i n g  d e v i c e s ,  frames and anchors .  

c o m b u s t i b l e  ( a s  app ly ing  t o  an e lementary b u i l d i n g  m a t e r i a l )  means t h a t  
such m a t e r i a l  . f a i l s  t o  conf o m  t o  ULC-S114-1975, "Standard Method 
of T e s t  f o r  Determinat ion of Non-Combustibility i n  Bu i ld ing  
M a t e r i a l s .  I t  

C o m b u s t i b l e  C o n s t r u c t i o n  means t h a t  type of c o n s t r u c t i o n  t h a t  does  n o t  
meet t h e  requirements  f o r  n o n c o m b u s t i b l e  c o n s t r u c t i o n .  

Dual d u c t  s y s t e m  means an a i r -hand l ing  system i n  which a i r  supp l i ed  by 
s e p a r a t e  h o t  and co ld  a i r  d u c t s  i s  mixed a t  t e r m i n a l s  t o  meet 
t he rmos t a t i c  demand. 



a ~ e l l i n g  un i t  means a  room o r  s u i t e  of rooms opera ted  a s  a  housekeeping 
u n i t ,  used o r  in tended  t o  be used a s  a  domici le  by 1 o r  more 
persons and usua l ly  conta in ing  cooking, e a t i n g ,  l i v i n g ,  s l e e p i n g  
and s a n i t a r y  f a c i l i t i e s .  

Floor surface area means the  a r e a  of t h e  f l o o r  s u r f a c e  measured from t h e  
i n t e r i o r  s u r f a c e  of t he  per imeter  w a l l s  a t  o r  nea r  f l o o r  l e v e l ,  
excluding any openings through the  f l o o r ,  b u t  i nc lud ing  the  a r e a  
occupied by columns and i n t e r i o r  wa l l s .  

Ins t i tu t ional  occupancy means the  occupancy o r  use of a  building o r  p a r t  
thereof  by persons who a r e  i n v o l u n t a r i l y  de t a ined ,  o r  de ta ined  
f o r  pena l  o r  c o r r e c t i o n a l  purposes,  o r  whose l i b e r t y  i s  r e s t r i c t e d ,  
o r  r e q u i r e  s p e c i a l  c a r e  o r  t rea tment  because of age,  mental o r  
phys i ca l  l i m i t a t i o n s .  

Major occupancy means the  p r i n c i p a l  occupancy f o r  which a  building o r  
p a r t  thereof  i s  used o r  intended t o  be used and s h a l l  be  deemed 
t o  i nc lude  the  subs id i a ry  occupancies which a r e  an i n t e g r a l  p a r t  
of t he  p r i n c i p a l  occupancy. 

Mercantile occupancy means the  occupancy o r  use of a  building o r  p a r t  
thereof  f o r  t h e  d i sp l ay ing  o r  s e l l i n g  of r e t a i l  goods, wares o r  
merchandise. 

Noncombus t i b  l e  (as  apply ing  t o  an elementary bui Zding m a t e r i a l )  means 
t h a t  such m a t e r i a l  conforms t o  ULC-S114-19 75, "Standard Method 
of Test  f o r  Determination of Non-Combus t i b i l i t y  i n  Building 
Mate r i a l s .  I' 

Noncombustible construction means t h a t  type of cons t ruc t ion  i n  which a  
degree of f i r e  s a f e t y  is  a t t a i n e d  by the  use of noncombustible 
m a t e r i a l s  f o r  s t r u c t u r a l  members and o t h e r  building assemblies .  

Occupancy means the  use o r  in tended  use of a  building o r  p a r t  thereof  
f o r  the  s h e l t e r  o r  support  of  persons ,  animals o r  proper ty .  

Owner means any person,  f i r m  o r  corpora t ion  c o n t r o l l i n g  the  proper ty  
under cons idera t ion .  

Permit means permission o r  a u t h o r i z a t i o n  i n  w r i t i n g  by the  authority 
having jur isdic t ion t o  perform work r egu la t ed  by these  
Measures. 

Reheat means the  a p p l i c a t i o n  of s e n s i b l e  h e a t  t o  supply a i r  t h a t  has  
been previous ly  cooled below the  temperature of the  condi t ioned  
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  of 
outdoor  a i r  t o  provide cool ing.  



Residential occupancy means the  occupancy o r  use of a building o r  p a r t  
thereof  by persons f o r  whom s l e e p i n g  accommodation i s  provided 
b u t  who a r e  not  harboured o r  de ta ined  t o  r ece ive  medical ca re  o r  
t reatment  o r  who a r e  n o t  i n v o l u n t a r i l y  de ta ined .  

Service water heater means a device f o r  h e a t i n g  water  f o r  plumbing 
s e r v i c e s .  

Storey means t h a t  p o r t i o n  of a buizding which i s  s i t u a t e d  between t h e  
top of any f l o o r  and the  top of t h e  f l o o r  next  above i t ,  and i f  
t h e r e  i s  no f l o o r  above i t ,  t h a t  p o r t i o n  between the  top of such 
f l o o r  and the  c e i l i n g  above i t .  

SUBSECTION 1.2  ABBREVIATIONS OF NAMES AND ASSOCIATIONS 

1.2.1. The abbrev ia t ions  i n  these  Measures f o r  t h e  names and associa-,  
t i o n s  s h a l l  have t h e  meaning assigned t o  them i n  t h i s  Subsection. 

ACNBC - Associate  Committee on t h e  National  Building Code 
(National  Research Council of Canada 
Ottawa, Ontario K I A  OR6) 

ARI  - A i r  Condit ioning & Ref r i g e r a t i o n  I n s t i t u t e  
(1815 North For t  Myer Drive 
Ar l ington ,  V i r g i n i a  22209 U.S.A.) 

ASHRAE - American Socie ty  of Heating, R e f r i g e r a t i n g  and 
Air-Condi t i on ing  Engineers 
(345 Eas t  47th S t r e e t  
New York, New York 10017 U.S.A.) 

ASTM - American Socie ty  f o r  Tes t ing  and Mate r i a l s  
(1916 Race S t r e e t  
Ph i l ade lph ia ,  Pa. 19 103 U.  S . A. ) 

CGA - Canadian Gas Associa t ion  
(55 Scarsda le  Road 
Don M i l l s ,  Ontar io M3B 2R3) 

CSA - Canadian Standards Associa t ion  
(178 Rexdale Blvd. 
Rexdale, Ontario M9W 1R3) 

H I  - Hydronics I n s  t i  t u t e  
(35 Rusco Place  
Berkeley Heights ,  New Je r sey  07922 U. S .A. ) 

HRA - Heating, R e f r i g e r a t i n g  and A i r  Condit ioning I n s t i t u t e  
of Canada 
(Su i t e  267, 385 The West Mall 
Etobicoke , Ontario M9C 1E7) 



IES - I l l umina t ing  Engineering Socie ty  
(345 East  47th S t r e e t  
New York, New York 10017 U.S.A.) 

NBC - National  Building Code of Canada 
(Nat iona l  Research Council of Canada 
Ottawa, Ontar io K I A  OR6) 

SMACNA - Sheet  Metal and A i r  Condit ioning Cont rac tors  
Nat iona l  Assoc ia t ion  Inc  . 
(1611 North Kent S t r e e t ,  S u i t e  200 
Ar l ing ton ,  Va. 22209 U.S.A.) 

ULC - ~ n d e r w r i  ters' Labora tor ies  of  Canada 
(7 Crouse Road 
Scarborough, Ontar io M1R 3A9) 

SUBSECTION 1 . 3  ABBREVIATIONS OF WORDS AM> PHRASES 

1.3.1.  The abbrev ia t ions  of words and phrases  i n  t hese  Measures s h a l l  
have the  meanings assigned t o  them i n  t h i s  Subsect ion.  

O C  ......... degree ( s )  Cels ius  

i n .  ........ 

cubic  centime tre ( s )  

cubic  dec imet re(s )  

inch  ( e s )  

j o u l e  ( s )  

k i l o  

ki logram(s)  

met re(s )  

square  metre ( s )  

cubic  metre ( s )  

mi l l ime t r e  ( s )  

pasca l  ( s )  

thermal r e s i s t a n c e  

second ( s )  

w a t t  ( s )  



SECTION 2  GENERAL 

SUBSECTION 2 .1  APPLICATION 

2.1.1 .  These Measures apply  t o  t he  de s ign  and c o n s t r u c t i o n  of b u i l d i n g s  
whereby energy u se  is  t o  be l i m i t e d .  

2.1.2. Except a s  provided i n  A r t i c l e s  2.1.3. t o  2 .1 .5 . ,  t h e s e  Measures 
apply  t o  b u i l d i n g s  a s  de sc r ibed  i n  t h e  scope of each of t h e  Sec t i ons  
h e r e i n .  

2.1.3.  These Measures do n o t  apply t o  c o t t a g e s  o r  s i m i l a r  b u i l d i n g s  t h a t  
a r e  no t  in tended  t o  be hea ted  on a  con t inu ing  b a s i s  dur ing  w i n t e r  months, 
o r  t o  farm b u i l d i n g s  o t h e r  than  a  d w e l l i n g  u n i t .  

2.1.4.  These Measures do  n o t  app ly  t o  b u i l d i n g s  t h a t  a r e  n o t  hea ted  o r  
coo led ,  o r  t o  b u i l d i n g s  f o r  which t h e  maximum des ign  r a t e  of energy use 
f o r  o t h e r  than  manufactur ing o r  p roces s ing  o p e r a t i o n s  i s  l e s s  than 1 0  W/m 

2 

of f l o o r  s u r f a c e  a r e a .  (Normally, unheated warehouses,  garages  o r  sheds  
would be  excluded.)  

2 .1 .5 .  The a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  may exempt c e r t a i n  b u i l d i n g s  from 
some requi rements  of t h e s e  Measures where i t  can be  shown t h a t  t h e  n a t u r e  
of t h e  o c c u p a n c y  makes i t  i m p r a c t i c a l  t o  app ly  those  requi rements .  

2  .l. 6 .  The a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  may permi t  d e v i a t i o n s  from any 
requi rements  i n  t h e s e  Measures where i t  can be shown t h a t  t h e  d e v i a t i o n s  
w i l l  r e s u l t  i n  energy u se  t h a t  i s  n o t  g r e a t e r  than would r e s u l t  by fol low- 
i ng  t h e  requi rements  i n  t h e s e  Measures. 

SUBSECTION 2.2 PLANS AND SPECIFICATIONS 

2.2.1 .  Upon t h e  a p p l i c a t i o n  f o r  a  p e r m i t ,  t h e  o w n e r  s h a l l  submit a l l  
p l a n s ,  s p e c i f i c a t i o n s  and c a l c u l a t i o n s  t o  show i n  s u f f i c i e n t  d e t a i l  a l l  
r e l e v a n t  d a t a  and f e a t u r e s  of t h e  b u i l d i n g ,  i nc lud ing  i t s  systems,  
neces sa ry  t o  determine conformance wi th  t h e  requi rements  of t he se  Measures. 

2.2.2.  C a l c u l a t i o n s  f o r  t h e  de s ign  of h e a t i n g  and coo l ing  systems,  inc lud-  
i ng  t h e  c a l c u l a t i o n  of h e a t  l o s s e s  and g a i n s ,  and t h e  thermal  r e s i s t a n c e  
of b u i l d i n g  as sembl i e s  s h a l l  b e  made i n  conformance w i th  good eng inee r ing  
p r a c t i c e .  

(The procedures  de sc r ibed  i n  t h e  ASHRAE Handbooks, t h e  HRA Diges t  and t h e  
H I  Manuals a r e  cons idered  t o  be good eng inee r ing  p r a c t i c e .  

SUBSECTION 2.3 ADMINISTRATION 

2.3.1. (Reserved: t h i s  Subsec t ion  i s  in tended  t o  b e  completed by t h e  
adopt ing  a u t h o r i t y . )  



SUBSECTION 2.4 REFERENCE DOCUMENTS 

2.4.1.  Unless  o t h e r w i s e  s p e c i f i e d  i n  t h e s e  Yeasures ,  t h e  documents r e -  
f e r r e d  t o  s h a l l  be  t h o s e  c u r r e n t  a s  of January  1, 1978 t o g e t h e r  w i t h  a l l  
amendments, r e v i s i o n s  and supplements  e f f e c t i v e  t o  t h a t  d a t e .  

2.4.2. I n  t h e  c a s e  o f  c o n f l i c t  between t h e  requ i rements  i n  t h e s e  Measures 
and t h o s e  of a r e f e r e n c e d  document, r equ i rements  i n  t h e s e  Measures s h a l l  
govern,  e x c e p t  t h a t  where t h e r e  i s  a c o n f l i c t  between t h e  requ i rements  
i n  t h e s e  Measures and t h e  NBC 1977,  t h e  requ i rements  of t h e  NBC 1977 
s h a l l  govern.  

2.4.3.  The m a t e r i a l s  f o r ,  and t h e  i n s t a l l a t i o n  o f  the rmal  i n s u l a t i o n  
and vapour  b a r r i e r  p r o t e c t i o n  s h a l l  conform t o  t h e  a p p r o p r i a t e  r e q u i r e -  
ments i n  S u b s e c t i o n s  4 . 8  and 9.26 o f  t h e  NBC 1977. 

2.4.4. Where i n s u l a t i o n  i s  i n s t a l l e d  i n  a b u i l d i n g  r e q u i r e d  t o  b e  o f  
noncombus t i b l e  c o n s t r u c t i o n ,  t h e  i n s u l a t i o n  and any combus t ib le  material 
a s s o c i a t e d  w i t h  t h e  i n s u l a t i o n  s h a l l  conform t o  t h e  requ i rements  i n  
A r t i c l e  3.1.4.5.  o f  t h e  NBC 1977. 

2.4.5.  Foamed p l a s t i c  the rmal  i n s u l a t i o n  s h a l l  b e  p r o t e c t e d  i n  conformance 
w i t h  t h e  a p p r o p r i a t e  requ i rements  i n  A r t i c l e s  3.1.11.2. and 9.30.1.2.  o f  
t h e  NBC 1977. 

2 .4 .6 .  Foamed p l a s t i c  the rmal  i n s u l a t i o n  f o r  plenums and o t h e r  p a r t s  of 
d u c t  sys tems s h a l l  b e  p r o t e c t e d  i n  conformance w i t h  t h e  requ i rements  i n  
A r t i c l e  2.4.6. of t h e  Canadian H e a t i n g ,  V e n t i l a t i n g  and Air-Condi t i o n i n g  
C0d.e 1977. 

2 .4 .7  The ou tdoor  des ign  t empera tu re  and degree  day v a l u e s  s p e c i f i e d  
i n  t h e s e  Measures s h a l l  b e  t h o s e  determined from NBC Supplement No. 1, 
"Cl imat ic  I n f o r m a t i o n  f o r  B u i l d i n g  Design i n  Canada 1977." 



SECTION 3 ENCLOSURES FOR BUILDINGS W I T H  LOW ENERGY REQUIREMENTS 
FOR LIGHTING, FANS AND PUMPS 

SUBSECTION 3.1 SCOPE 

3.1.1. Except a s  provided i n  A r t i c l e  3.1.2.,  t h i s  Sec t ion  s h a l l  apply 
t o  buildings of a l l  occupancy c l a s s i f i c a t i o n s .  

(Normally, houses, low r i s e  apartment bui ldings , nurs ing  homes, motels 
and heated warehouses f a l l  w i th in  the  requirements of t h i s  Sec t ion .  ) 

3.1.2. Where the  mner  can demonstrate t h a t  the  t o t a l  load of a l l  wired-in 
i n t e r i o r  l i g h t i n g ,  p l u s  t h e  t o t a l  raied power of a l l  f ans  and water  pumps, 
excluding standby equipment, exceeds an average of 25 w/m2 of p o o r  surface 
area i n  those p a r t s  of  the  building t h a t  a r e  hea ted  o r  cooled, the  
requirements i n  Sec t ion  4 may be used i n  l i e u  of the  requirements i n  t h i s  
Sect ion.  

SUBSECTION 3.2 THERMAL RESISTANCE OF ASSEMBLIES 

3.2.1. Except a s  provided i n  A r t i c l e s  3.2.2. t o  3.2.7.,  and except  f o r  
doors,  windows, s k y l i g h t s  and o t h e r  closures , t he  thermal r e s i s t a n c e  of 
each building assembly through any por t ion  t h a t  does n o t  inc lude  framing 
o r  f u r r i n g  s h a l l  conform t o  Table 3.2.A. (See Appendix A f o r  g raph ica l  
i l l u s t r a t i o n  of thermal r e s i s t a n c e  values.  ) 

3.2.2. Except a s  provided i n  A r t i c l e  3.2.3.,  t he  thermal r e s i s t a n c e  of 
the  i n s u l a t e d  po r t ion  of a building assembly inco rpora t ing  metal  framing 
elements,  such a s  s t e e l  s t u d s  and s t e e l  j o i s t s ,  t h a t  a c t  a s  thermal 
br idges  t o  f a c i l i t a t e  h e a t  flow through the  assembly, s h a l l  be 20 pe r  cen t  
g r e a t e r  than the  values shown i n  Table 3.2.A. unless  i t  can be shown t h a t  
the  h e a t  flow i s  n o t  g r e a t e r  than the  h e a t  flow through a wood frame 
assembly of the  same thickness.  

3.2.3. A r t i c l e  3.2.2. f o r  building assemblies  inco rpora t ing  thermal 
b r idges  does no t  apply where the  thermal b r idges  a r e  i n s u l a t e d  t o  r e s t r i c t  
h e a t  flow through the  thermal b r idges  by a m a t e r i a l  providing a thermal 
r e s i s t a n c e  a t  l e a s t  equal  t o  25 pe r  cen t  of the  thermal r e s i s t a n c e  r equ i red  
f o r  the  i n s u l a t e d  po r t ion  of t he  assembly i n  A r t i c l e  3.2.1. 

3.2.4. The thermal r e s i s t a n c e  of a building assembly may be reduced by 
no t  more than 20 pe r  cent  from t h a t  requi red  i n  A r t i c l e s  3.2.1. and 3.2.2., 
and the  amount of g laz ing  may be increased  t o  more than t h a t  permi t ted  i n  
A r t i c l e  3.3.4., where i t  can be shown t h a t  t he  t o t a l  ca l cu la t ed  h e a t  l o s s  
from the  building enclosure  does n o t  exceed the  h e a t  l o s s  t h a t  would 
r e s u l t  i f  the  enc losure  were cons t ruc ted  i n  conformance wi th  t h e  minimum 
thermal r e s i s t a n c e  requirements i n  A r t i c l e s  3.2.1. and 3.2.2. and wi th  the  
maximum amount of g l az ing  permi t ted  i n  A r t i c l e  3.3.4., provided no 
allowance i s  made f o r  s o l a r  h e a t  ga ins  o r  f o r  the  o r i e n t a t i o n  of t he  
g laz ing  a s  descr ibed  i n  A r t i c l e  3.3.6. 
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Table 3.2.A. 

Forming p a r t  of A r t i c l e  3.2.1. 

Notes t o  Table 3.2.A.: 

M I N I M U M  THERMAL 

Building Assembly 

Wall assemblies  above ground l e v e l  
(o the r  than foundat ion w a l l s )  
s e p a r a t i n g  hea ted  space  from 
unheated space o r  t h e  o u t s i d e  a i r  

Foundation w a l l  assembl ies  
s e p a r a t i n g  hea ted  space  from 
unheated space ,  o u t s i d e  a i r  o r  
a d j  acen t  e a r t h  (2) 

Roof o r  c e i l i n g  assembl ies  
s e p a r a t i n g  hea ted  space  from 
unheated space  o r  t h e  e x t e r i o r  
(a )  i f  combustib Ze cons truct ion 

i s  permi t ted  
(b) i f  noncombustib Ze construction 

i s  r equ i r ed  

F loor  assemblies  s e p a r a t i n g  hea ted  
space from unheated space  o r  t h e  
e x t e r i o r  
( a )  i f  combus t i b  Ze cons truct ion 

i s  permi t ted  
(b ) i f  noncombus t i b  Ze cons true t ion  

i s  r equ i r ed  

Per imeters  of slab-on-ground f l o o r s  
t h a t  a r e  less than 600 mm below 
ad jacen t  ground l e v e l  ( i n s u l a t i o n  only)  
( a )  s l a b s  where h e a t i n g  d u c t s ,  p i p e s  

o r  r e s i s t a n c e  w i r ing  a r e  embedded 
i n  o r  beneath t h e  s l a b s  

(b) s l a b s  o t h e r  than those  descr ibed  
i n  (a )  

column 1 

(1) Where t he  number of degree days f o r  a  p a r t i c u l a r  a r e a  i s  d i f f e r e n t  from those  
l i s t e d ,  i n t e r p o l a t i o n  between va lues  shown i n  t h e  Table may be  made t o  o b t a i n  t h e  
minimum requ i r ed  thermal r e s i s t a n c e  va lues  f o r  t h a t  a r e a .  

(2) Every foundat ion w a l l  f a c e  having more than 50 pe r  cen t  of i t s  a r e a  exposed 
t o  o u t s i d e  a i r  and those  p a r t s  of foundat ion w a l l s  of wood-frame cons t ruc t ion  above 
e x t e r i o r  ground l e v e l  s h a l l  have a  thermal  r e s i s t a n c e  conforming t o  t h e  requirements  
f o r  w a l l  assembl ies  above ground l e v e l .  

RESISTANCE (R VALUE), m2 O C/W 

Maximum 

up t o  3  500 

2.5 

1 .6  

4.7 

2.5 

4.7 

2.5 

1 . 3  

0 .8  

2  

Number of 

5  000 

3.0 

1 .6  

5.6 

3.0 

4.7 

3.0 

1 .7  

1 . 3  

3  

Ce l s iu s  

6  500 

3.4 

1 .6  

6.4 

3.4 

4.7 

3.4 

2 .1  

1 .7  

I 

Degree ~ a ~ s ( l )  
I 

8  000 and over  

3.7 

1 .6  

7 .1  

3.7 

4.7 

3.7 

2.5 

2 .1  

5  



3.2.5. \"!here t h e  indoor  w i n t e r  des ign  temperature  i s  less than 18OC, 
t h e  minimum thermal r e s i s t a n c e  R1 s h a l l  be determined i n  conformance 
wi th  t h e  formula,  

where t .  i s  t h e  indoor  w i n t e r  des ign  temperature  (OC), 
1 

to i s  the  outdoor  des ign  temperature  based on t h e  23i p e r  cen t  
va lue  f o r  January (OC) , and 

R i s  the  thermal  r e s i s t a n c e  r equ i r ed  i n  A r t i c l e  3.2.1. o r  
3.2.2. ( m 2 * ~ c / w ) .  

3.2.6. The thermal r e s i s t a n c e  va lues  i n  A r t i c l e  3.2.1. and 3.2.2. f o r  
roof o r  c e i l i n g  assemblies  s e p a r a t i n g  hea ted  space from unheated space o r  
t h e  e x t e r i o r  may be  reduced nea r  t h e  eaves t o  t h e  e x t e n t  made necessary  
by t h e  roof s l o p e  and r equ i r ed  v e n t i l a t i o n  c l e a r a n c e s ,  except  t h a t  t h e  
thermal r e s i s t a n c e  a t  t h e  l o c a t i o n  d i r e c t l y  above t h e  i n n e r  s u r f a c e  of 
t he  e x t e r i o r  wa l l  s h a l l  be a t  l e a s t  2 .1  m 2 * O c / w .  

3.2.7. The thermal  r e s i s t a n c e  va lues  r equ i r ed  i n  A r t i c l e  3.2.1. may be  
reduced t o  t ake  i n t o  account  t he  e f f e c t  of thermal  i n e r t i a  r e s u l t i n g  
from t h e  mass of t h e  building i n  conformance wi th  Bui ld ing  Research Note 
No. 126, publ i shed  by t h e  Div is ion  of Bui ld ing  Research, Nat iona l  Research 
Council  of Canada, January 19 78. 

3.2.8. I n s u l a t i o n  app l i ed  t o  t h e  e x t e r i o r  of a foundat ion  w a l l  o r  s l ab -  
on-ground f l o o r  s h a l l  extend down a t  least 600 mm below t h e  a d j a c e n t  
e x t e r i o r  ground l e v e l  o r  s h a l l  extend down and outward from t h e  f l o o r  
o r  w a l l  f o r  a t o t a l  d i s t a n c e  of a t  l e a s t  600 m measured from t h e  a d j a c e n t  
f i n i s h e d  ground l e v e l .  

3.2.9. I n s u l a t i o n  a p p l i e d  t o  t he  i n t e r i o r  of a foundat ion  w a l l  s h a l l  
extend from t h e  underside of t h e  f l o o r i n g  above such w a l l s ,  down t o  a t  
l e a s t  600 mm below t h e  e x t e r i o r  ad j acen t  ground l e v e l ,  except  as r equ i r ed  
i n  A r t i c l e  9.26.5.6. of t he  NBC 1977. 

SUBSECTION 3.3 GLAZING 

3.3.1. Except as provided i n  A r t i c l e s  3 .3 .2 . ,  3.3.3 and 3.3.5. ,  a l l  
g l az ing  t h a t  s e p a r a t e s  hea ted  space from unheated space  o r  t h e  e x t e r i o r  
s h a l l  have a thermal  r e s i s t a n c e  of a t  l e a s t  0.30 m 2 * O c / ~ .  (Double 
g l az ing  wi th  a t  l e a s t  a 6-mm a i r  space ,  o r  s i n g l e  g l az ing  wi th  a s torm 
sa sh  i s  considered t o  provide  t h e  r equ i r ed  thermal  r e s i s t a n c e  .) 

3.3.2. Except a s  provided i n  A r t i c l e s  3.3.3. and 3.3.5. ,  where a building 
is l o c a t e d  i n  a c l ima te  a r e a  where t h e  number of Ce l s iu s  degree days 
exceeds 6 500, a l l  windows and s k y l i g h t s  s h a l l  have a thermal  r e s i s t a n c e  
of a t  least 0.45 m 2 *  O C / W .  ( T r i p l e  g l az ing  wi th  a t  l e a s t  6-mm a i r  s p a c e s ,  
o r  double g l az ing  wi th  a t  l e a s t  6-mm a i r  space and wi th  a s torm sa sh  i s  
considered t o  provide  t h e  r equ i r ed  thermal r e s i s t a n c e .  ) 



3.3.3.  Where an enc losed  unheated space ,  such a s  a sun porch ,  enc losed  
verandah o r  v e s t i b u l e ,  is sepa ra t ed  from a hea t ed  space by g l a z i n g ,  t he  
unheated enc losure  may be considered t o  provide a thermal  r e s i s t a n c e  of  
0.16 m 2 * 0 C / W ,  o r  t he  equ iva l en t  of one l a y e r  of  g l az ing .  

3.3.4.  Except a s  provided i n  A r t i c l e s  3 .3 .5 .  and 3.3.6. ,  t he  t o t a l  a r e a  
of g l az ing ,  i nc lud ing  g l az ing  f o r  doors and s k y l i g h t s ,  t h a t  s e p a r a t e s  
hea ted  space from unheated space  o r  t he  e x t e r i o r  s h a l l  n o t  exceed 15  p e r  
cen t  of the  floor surface area of t he  storey served  by the  g lazed  a r e a s  
and s h a l l  n o t  exceed 40 pe r  c e n t  of t h e  t o t a l  a r e a  of t h e  w a l l s  of  t h a t  
storey s e p a r a t i n g  hea ted  space from unheated space o r  t he  e x t e r i o r .  ( I n  
t he  case  of  a s l o p i n g  w a l l ,  the  a r e a  of t he  opaque p o r t i o n  of t h e  w a l l  
is c a l c u l a t e d  a s  i t s  p r o j e c t e d  a r e a  on a v e r t i c a l  p l ane . )  

3.3.5.  Where t h e  thermal  r e s i s t a n c e  of g l a z i n g  is  d i f f e r e n t  from t h a t  
requi red  i n  A r t i c l e s  3.3.1. and 3.3.2. , t he  a r e a  of such g l a z i n g  f o r  t he  
purpose of apply ing  A r t i c l e  3.3.4.  may be assumed a s  be ing  e q u a l  t o  t h e  
a c t u a l  a r e a  m u l t i p l i e d  by the  r a t i o  of t h e  r equ i r ed  thermal r e s i s t a n c e  
d iv ided  by t h e  a c t u a l  thermal r e s i s t a n c e  of t h e  g l a z i n g  ( s ee  Appendix A). 

3 .3 .6 .  Except a s  provided i n  A r t i c l e  3 .3 .7 . ,  t h e  a r e a  of g l a z i n g  t h a t  con- 
t a i n s  c l e a r  g l a s s  o r  t h a t  h a s  a shading c o e f f i c i e n t  of more than 0.70 t h a t  
is unshaded i n  t h e  w in t e r  and f a c e s  a d i r e c t i o n  w i t h i n  45"of due South may 
be assumed t o  b e  50 p e r  cen t  of i t s  unshaded a r e a  i n  c a l c u l a t i n g  t h e  maxi- 
mum a r e a  of g l az ing  i n  A r t i c l e s  3.3.4.  and 3.3.5.  provided t h e  b u i l d i n g  i s  
designed with a system t h a t  i s  capable  of d i s t r i b u t i n g  t h e  s o l a r  h e a t  ga in  
from such glazed a r e a s  throughout t h e  b u i l d i n g .  (For t h e  purpose of de t e r -  
mining whether o r  n o t  t he  g l az ing  is  shaded i n  t h e  w i n t e r ,  t h e  shading 
s h a l l  b e  c a l c u l a t e d  us ing  t h e  noon sun a n g l e s  of December 21.) 

3.3.7. A r t i c l e  3.3.6.  s h a l l  n o t  apply where t he  building i s  designed 
t o  be cooled un l e s s  t he  g l az ing  descr ibed  i n  3.3.6. is  shaded i n  t he  
summer w i th  e x t e r i o r  dev ices .  (For t h e  purpose of determining whether 
o r  n o t  t he  g l az ing  is  shaded i n  t he  summer, the  shading s h a l l  be 
c a l c u l a t e d  us ing  t h e  noon sun ang le s  of June 21.) 

SUBSECTION 3.4 DOORS AND WINDOWS 

3.4.1. A i r  c u r t a i n s  s h a l l  n o t  be  used i n  p l a c e  of e x t e r i o r  doors .  

3.4.2.  Except f o r  doors used p r imar i l y  t o  f a c i l i t a t e  t he  movement of 
v e h i c l e s  o r  handl ing  of m a t e r i a l ,  i n f i l t r a t i o n  around doors  s h a l l  conform 
t o  t he  app rop r i a t e  requirements  i n  Subsect ion 3.5.  

3.4.3. Except f o r  doors on enc losed  unheated v e s t i b u l e s  and excep t  f o r  
glazed p o r t i o n s  of doors ,  a l l  doors  s e p a r a t i n g  hea t ed  space from the  
o u t s i d e  s h a l l  have a thermal r e s i s t a n c e  of a t  l e a s t  0 .7  m 2 * O C / w  where a 
s torm door i s  n o t  provided.  

3.4.4. Except a s  provided i n  A r t i c l e  3 .5 .1 . ,  windows s h a l l  conform t o  t h e  
a p p r o p r i a t e  requirements  of Sec t ion  9.7 of t he  NBC 1977. 



SUBSECTION 3.5 INFILTRATION 

3.5.1. Windows sepa ra t ing  heated space from unheated space o r  the  
e x t e r i o r  s h a l l  be designed t o  l i m i t  the  r a t e  of a i r  i n f i l t r a t i o n  t o  n o t  
more than 0.775 dm3/s f o r  each metre of s a sh  crack when t e s t e d  a t  a 
pressure  d i f f e r e n t i a l  of 75 Pa i n  conformance wi th  ASTM E283-73, "standard 
Method of Tes t  f o r  Rate of Air Leakage through Ex te r io r  Windows, Curtain 
Walls and Doors." 

3.5.2. Manually operated e x t e r i o r  s l i d i n g  g l a s s  door assemblies  t h a t  
s epa ra t e  heated space from unheated space o r  t h e  e x t e r i o r  s h a l l  be  
designed t o  l i m i t  a i r  i n f i l t r a t i o n  t o  n o t  more than 2.5 dm3/s f o r  each 
square metre of door a r e a  when t e s t e d  i n  conformance wi th  A r t i c l e  3.5.1. 

3.5.3. Except where the  door i s  weather-str ipped on a l l  edges and 
p ro tec t ed  wi th  a s torm door o r  by an enclosed unheated space,  e x t e r i o r  
swing type door assemblies f o r  &ezZing u n i t s ,  i n d i v i d u a l l y  r en ted  h o t e l  
and motel rooms and s u i t e s  s h a l l  be  designed t o  l i m i t  t he  r a t e  of a i r  
i n f i l t r a t i o n  t o  n o t  more than 6.35 dm3/s f o r  each square  metre of door 
a r e a  when t e s t e d  i n  conformance with A r t i c l e  3.5.1. 

3.5.4. Door assemblies o t h e r  than those descr ibed  i n  A r t i c l e s  3.5.2. 
and 3.5.3. t h a t  s e p a r a t e  hea ted  space from unheated space o r  t h e  e x t e r i o r  
s h a l l  be designed t o  l i m i t  t he  r a t e  of a i r  i n f i l t r a t i o n  t o  n o t  more than 
17.0 dm3/s f o r  each metre of door crack when t e s t e d  i n  conformance wi th  
A r t i c l e  3.5.1. 

3.5.5. Caulking m a t e r i a l  t o  reduce a i r  i n f i l t r a t i o n  s h a l l  conform t o  the  
requirements i n  A r t i c l e  9.28.4.3. of the  NBC 1977. 

3.5.6. The junct ion  between the  s i l l  p l a t e  and the  foundat ion,  j o i n t s  
between e x t e r i o r  w a l l  panels  and any o t h e r  l o c a t i o n  where t h e r e  i s  a 
p o s s i b i l i t y  of a i r  leakage i n t o  hea ted  spaces i n  a buiZd$ng through t h e  
e x t e r i o r  w a l l s ,  such a s  a t  u t i l i t y  s e r v i c e  en t r ances ,  s h a l l  be caulked, 
gasketed o r  s ea l ed  t o  r e s t r i c t  such a i r  leakage. 

3.5.7. A i r  leakage between heated space and adjacent  roof o r  a t t i c  space 
caused by the  pene t r a t ion  of s e r v i c e s  s h a l l  be r e s t r i c t e d  i n  conformance 
wi th  the  requirements of A r t i c l e s  9.26.6.6. t o  9.26.6.14. of the  NBC 1977. 



SECTION 4 ENCLOSURES FOR BUILDINGS WITH H I G H  ENERGY REQUIREMENTS 
FOR LIGHTING, FANS AND PUMPS 

SUBSECTION 4 . 1  SCOPE 

4.1 .1 .  The requirements i n  t h i s  Sect ion apply t o  bugdings of a l l  
occupancy c l a s s i f i c a t i o n s  t h a t  do not  f a l l  w i th in  the  scope of Sect ion 3. 
(Normally, l a r g e  o f f i c e  , r e c r e a t i o n a l ,  manufacturing, r e t a i l  and 
educat ional  buildings , h o s p i t a l s  and h o t e l s  f a l l  w i th in  the  requirements 
of t h i s  Sect ion.)  

SUBSECTION 4 .2  THERMAL RESISTANCE OF ASSEMBLIES 

4.2.1. Except a s  permit ted i n  A r t i c l e s  4.2.2. t o  4.2.7.,  and except  f o r  
doors, windows, sky l igh t s  and o t h e r  c losmes  , the  thermal r e s i s t a n c e  of 
each building assembly through any por t ion  t h a t  does n o t  inc lude  framing 
o r  f u r r i n g  s h a l l  conform to  Table 4.2 .A. (See Appendix A f o r  g raph ica l  
i l l u s t r a t i o n  of thermal r e s i s t a n c e  va lues . )  

4.2.2. Except a s  provided i n  A r t i c l e  4.2.3.,  the thermal r e i s t a n c e  of 
the insu la t ed  por t ion  of a building assembly incorpora t ing  metal  framing 
elements,  such a s  s t e e l  s t u d s  and s t e e l  j o i s t s ,  t h a t  a c t  a s  thermal 
br idges  t o  f a c i l i t a t e  hea t  flow through the  assembly, s h a l l  be 20 per  cent  
g r e a t e r  than the  values shown i n  Table 4.2.A., unless  i t  can be shown 
t h a t  the  h e a t  flow i s  no t  g r e a t e r  than the hea t  flow through a wood frame 
assembly of the same thickness.  

4.2.3. A r t i c l e  4.2.2. f o r  building assemblies incorpora t ing  thermal 
b r idges  does not  apply when the  thermal br idges  a r e  i n s u l a t e d  t o  r e s t r i c t  
h e a t  flow through the thermal br idges  by a ma te r i a l  providing a thermal 
r e s i s t a n c e  a t  l e a s t  equal  t o  25 p e r  cent  of the thermal r e s i s t a n c e  requi red  
f o r  t h e  insu la t ed  por t ion  of the assembly i n  A r t i c l e  4.2.1. 

4.2.4. The thermal r e s i s t a n c e  of a building assembly may be reduced by 
n o t  more than 20 p e r  cent  from t h a t  requi red  i n  A r t i c l e s  4.2.1. and 4.2.2.,  
and the  amount of g laz ing  may be increased  t o  more than t h a t  permi t ted  
i n  A r t i c l e  4.3. l., where i t  can be shown t h a t  the t o t a l  c a l c u l a t e d  h e a t  
l o s s  from the  building enclosure  does n o t  exceed the  hea t  l o s s  t h a t  would 
r e s u l t  i f  the  enclosure was constructed i n  conformance with the  minimum 
thermal r e s i s t a n c e  requirements i n  A r t i c l e s  4.2.1. and 4.2.2. and wi th  the 
maximum amount of g laz ing  permi t ted  i n  A r t i c l e  4.3.1. provided no allowance 
is  made f o r  s o l a r  hea t  gains.  

4.2.5. Where the indoor winter  design temperature i s  l e s s  than 18OC, the  
minimum thermal r e s i s t a n c e  R1 s h a l l  be determined i n  conformance with the  
formula 



where ti i s  t he  indoor  w i n t e r  design temperature  (OC), 

. t i s  t h e  outdoor  des ign  temperature  based on the  2% p e r  c e n t  
0 

va lue  f o r  January (OC), and 

R i s  the  thermal  r e s i s t a n c e  r equ i r ed  i n  A r t i c l e  4.2 .l. o r  
4.2.2. ( m 2 * ~ c / w ) .  

4.2.6. The thermal  r e s i s t a n c e  va lue  i n  A r t i c l e  4.2.1. and 4.2 .2 .  f o r  roof  
o r  c e i l i n g  assembl ies  s e p a r a t i n g  hea ted  space  from unheated space  o r  t h e  
e x t e r i o r  may b e  reduced. n e a r  t h e  eaves  t o  t h e  e x t e n t  made necessary  by 
t h e  roof s l o p e  and r e q u i r e d  v e n t i l a t i o n  c l e a r a n c e s ,  excep t  t h a t  t h e  thermal  
r e s i s t a n c e  a t  t h e  l o c a t i o n  d i r e c t l y  above t h e  i n n e r  s u r f a c e  of t h e  e x t e r i o r  
w a l l  s h a l l  be  a t  l e a s t  2 .1  m2 O C / W .  

4.2.7. The thermal  r e s i s t a n c e  va lues  r equ i r ed  i n  A r t i c l e  4.2.1. may be  
reduced t o  t ake  i n t o  account  t he  e f f e c t  of  thermal  i n e r t i a  r e s u l t i n g  from 
t h e  mass of t h e  building i n  conformance w i th  A r t i c l e  3.2.7. 

4.2.8. Per imete r  i n s u l a t i o n  f o r  slab-on-ground f l o o r s  and f o r  founda t ion  
w a l l s  s h a l l  ex tend  down below t h e  ad j acen t  e x t e r i o r  ground l e v e l  t o  t h e  
same depth a s  r e q u i r e d  i n  A r t i c l e s  3.2.8. and 3.2.9. 

SUBSECTION 4 .3  GLAZING 

4.3.1. Glazing t h a t  s e p a r a t e s  hea t ed  space  from unheated space  o r  t h e  
e x t e r i o r  s h a l l  conform t o  t h e  a p p r o p r i a t e  requirements  i n  Subsec t ion  3.3 ,  
excep t  A r t i c l e  3.3.6.  s h a l l  n o t  app ly ,  and where e x t e r i o r  doors  a r e  
p r o t e c t e d  by unheated v e s t i b u l e s  de sc r ibed  i n  A r t i c l e s  4.5.2. and 4.5.3. , 
o r  such doors  a r e  of t h e  r evo lv ing  type ,  s i n g l e  g l a z i n g  may b e  used i n  
such doors .  

SUBSECTION 4.4 DOORS 

4.4.1. Doors s h a l l  conform t o  t h e  a p p r o p r i a t e  requirements  of Subsec t ion  3.4. 

4.4.2. Doors s h a l l  b e  designed t o  reduce a i r  i n f i l t r a t i o n  i n  conformance 
w i th  Subsect ion 4.5.  

SUBSECTION 4.5 INFILTRATION 

4.5.1. Measures s h a l l  be  taken t o  c o n t r o l  a i r  i n f i l t r a t i o n  i n t o  buildings 
i n  conformance w i t h  Subsec t ion  3.5. 

4.5.2. Except a s  provided i n  A r t i c l e  4.5.4., a door t h a t  s e p a r a t e s  hea t ed  
space  from t h e  e x t e r i o r  s h a l l  be  p r o t e c t e d  w i t h  an enc losed  v e s t i b u l e  w i t h  
a l l  doors  opening i n t o  o r  o u t  of t h e  v e s t i b u l e  equipped w i t h  s e l f -  
c l o s i n g  dev ices .  

4.5.3.  Ves t i bu l e s  r e q u i r e d  i n  A r t i c l e  4.5.2. s h a l l  be  designed s o  t h a t  
i n  pa s s ing  through t h e  v e s t i b u l e  i t  is  n o t  neces sa ry  f o r  t h e  i n t e r i o r  and 
e x t e r i o r  doors  t o  be  open a t  t h e  same t i m e .  
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Table 4.2.A. 

Forming p a r t  of A r t i c l e  4.2.1. 

Notes t o  Table 4.2.A. : 

I 

(1) Where t he  number of  degree days f o r  a p a r t i c u l a r  a r e a  is  d i f f e r e n t  from those  
l i s t e d ,  i n t e r p o l a t i o n  between va lues  shown i n  t h e  Table may be  made t o  o b t a i n  t h e  
minimum requ i r ed  thermal r e s i s t a n c e  va lues  f o r  t h a t  a r e a .  

MINIMUM THERMAL 

Bui ld ing  Assembly 

Wall assemblies  above ground l e v e l  
( o t h e r  than foundat ion w a l l s )  
s e p a r a t i n g  hea t ed  space from 
unheated space o r  t h e  o u t s i d e  a i r  

Foundation w a l l  assemblies  
s e p a r a t i n g  hea t ed  space  from 
unheated space ,  o u t s i d e  a i r  o r  
ad j acen t  e a r t h  (2) 

Roof o r  c e i l i n g  assemblies  
s e p a r a t i n g  hea ted  space from 
unheated space o r  t h e  e x t e r i o r  
( a )  i f  cornbus t i b  Ze eons truc t ion 

is  pe rmi t t ed  
(b ) i f  noncombus t i b  Ze cons truc t ion  

i s  r equ i r ed  

F loor  assemblies  s e p a r a t i n g  hea t ed  
space  from unheated space o r  t he  
e x t e r i o r  
( a )  i f  combustibZe construction 

is  permi t ted  
(b ) i f  noncombus t i b  Ze construction 

is  r equ i r ed  

Per imeters  of  slab-on-ground f l o o r s  
t h a t  a r e  less than 600 mm below 
ad jacen t  ground l e v e l  ( i n s u l a t i o n  only)  
( a )  s l a b s  where h e a t i n g  d u c t s ,  p ipes  

o r  r e s i s t a n c e  w i r i n g  a r e  embedded 
i n  o r  beneath t h e  s l a b s  

(b) s l a b s  o t h e r  than those  desc r ibed  
i n  (a )  

column 1 

(2) Every foundat ion  w a l l  f a c e  having more than 50 p e r  c e n t  of  i t s  a r e a  exposed 
t o  o u t s i d e  a i r ,  and those  p a r t s  of foundat ion  w a l l s  of wood-frame c o n s t r u c t i o n  above 
e x t e r i o r  ground l e v e l  s h a l l  have a  thermal  r e s i s t a n c e  conforming t o  t h e  requirements  
f o r  w a l l  assemblies  above ground l e v e l .  

RESISTANCE (R VALUE), m 2 * O C / W  

Degree Days(1) 

8  000 and over  , 

I 
3.4 1 
1 .6  I 

1 

6.4 

3.4 

4.7 

3.4 
1 

i I 
2.1  

1 .7  

5  I 

Cel s iu s  

6  500 

3.0 

1.6 

5.6 

3  .O 

4.7 

3.0 

1 .7  

1 . 3  

1 3 1 4 !  

Maximum Number 

up t o  3  500 

1.9 

1 .6  

3.6 

1 .9  

3.6 

1 .9  

0 . 8  

0 . 8  

2  

of  

f 
5  000 

2.5 

1.6 

4.7 

2.5 

4.7 

2.5 

1 . 3  

0.8 



4 .5 .4 .  (1 )  E x t e r i o r  doors  need n o t  be  p r o t e c t e d  w i t h  a v e s t i b u l e  
where 

( a )  t h e  door  i s  a  r evo lv ing  door ,  
(b) t h e  door i s  used p r i m a r i l y  t o  f a c i l i t a t e  v e h i c u l a r  movement 

o r  m a t e r i a l  hand l i ng ,  
(c) t h e  door i s  n o t  i n t ended  t o  be  used a s  a g e n e r a l  e n t r a n c e  

door ,  o r  
(d )  t h e  door opens d i r e c t l y  from an enc losed  space  o f  l e s s  than  

150  m2 i n  a r e a .  



SECTION 5 HEATING, COOLING AND VENTILATING 

SUBSECTION 5 . 1  GENERAL 

5.1.1. Space h e a t i n g ,  space coo l ing  and v e n t i l a t i n g  systems and equipment 
s h a l l  be designed and i n s t a l l e d  i n  conformance wi th  t h e  NBC 1977. 

5.1.2.  The a u t h o r i t y  having j u r i s d i c t i o n  may permi t  d e v i a t i o n s  from some 
requirements  of t h i s  Sec t ion  where i t  can be  shown t h a t  because of t h e  
n a t u r e  of t h e  occupancy, s p e c i a l  des ign  cons ide ra t i ons  must be  taken i n t o  
account  t h a t  would make compliance wi th  t h e  requirements  of  t h i s  Sec t ion  
imprac t i ca l .  

5.1.3. Unless o therwise  i n d i c a t e d  h e r e i n ,  t he  requirements  i n  t h i s  
Sec t ion  apply t o  b u i l d i n g s  of a l l  occupancy c l a s s i f i c a t i o n s  . 
5.1.4.  For b u i l d i n g s  w i t h i n  t h e  scope of Sec t ion  4 ,  t h e  system d e s i g n e r ' s  
recommendations f o r  e f f i c i e n t  ope ra t i on  of  t h e  h e a t i n g ,  coo l ing  and 
v e n t i l a t i n g  systems s h a l l  be  provided. 

SUBSECTION 5.2 VENTILATION 

5.2.1.  Non-mechanical o r  n a t u r a l  v e n t i l a t i o n  of  b u i l d i n g s  s h a l l  conform 
t o  t h e  requirewents  of  t h e  N ~ ; C  1977. 

5.2.2.  Where mechanical v e n t i l a t i o n  is  provided,  t he  des ign  a i r  q u a n t i t i e s  
used f o r  such v e n t i l a t i o n  s h a l l  be  t he  minimum va lues  pe rmi t t ed  i n  ASHRAE 
Standard 62-73, "Standards f o r  Na tu ra l  and Mechanical v e n t i l a t i o n , "  excep t  
when o therwise  r equ i r ed  by t h e  NBC 1977. 

SUBSECTION 5 . 3  ENERGY FOR FAN OPERATION 

5.3.1.  The t o t a l  des ign  power i n p u t  r equ i r ed  t o  ope ra t e  a i r  moving f a n s  
i n  coo l ing  systems s h a l l  n o t  exceed 20 p e r  cen t  of t h e  t o t a l  des ign  r a t e  
of s e n s i b l e  h e a t  removed from t h e  space.  

5.3.2. Except f o r  b u i l d i n g s  of r e s i d e n t i a l  occupancy o r  i n s t i t u t i o n a l  
occupancy, mechanical ly  v e n t i l a t e d  b u i  Zdings s h a l l  be  equipped wi th  
au tomat ic  c o n t r o l s  t o  permi t  a  r educ t ion  i n  f a n  energy requirements  du r ing  
pe r iods  when the  b u i l d i n g  i s  n o t  i n  use ,  and such c o n t r o l s  s h a l l  permi t  
manual ove r r ide .  

SUBSECTION 5.4 TEMPERATURE CONTROL 

5.4.1.  Except i n  a  & e l l i n g  u n i t  hea ted  by a  c o a l  o r  wood burn ing  
app l i ance  conta ined  w i t h i n  t h e  & e l l i n g  u n i t ,  t h e  a i r  temperature  i n  those  
p a r t s  o f  a  b u i l d i n g  t h a t  a r e  designed t o  be  hea t ed  o r  cooled s h a l l  be  
c o n t r o l l e d  by a  thermosta t  i n  each temperature  c o n t r o l l e d  zone ( s ee  
Subsect ion 5 .5) .  



5.4.2. Thermostats t o  c o n t r o l  a i r  temperatures  f o r  space  h e a t i n g  systems 
only s h a l l  be capable  of be ing  s e t  a t  l e a s t  a s  low a s  1 3 O ~  and t o  no t  more 
than 2 4 ' ~ .  

5.4.3. Thermos t a t s  t o  c o n t r o l  a i r  temperatures  f o r  space  coo l ing  systems 
only  s h a l l  be capable  of be ing  s e t  a t  l e a s t  a s  h igh  a s  29°C 29d t o  n o t  l e s s  
than 24OC. 

5.4.4. Thermostats designed t o  c o n t r o l  a i r  temperature  f o r  bo th  space 
h e a t i n g  and space  coo l ing  s h a l l  conform t o  t h e  requirements  of A r t i c l e s  
5.4.2.  and 5.4.3. and s h a l l  have a t  l e a s t  a  1.5OC s e p a r a t i o n  between the  
ope ra t i on  of t h e  h e a t i n g  and coo l ing  equipment. 

5.4.5.  Except f o r  b u i l d i n g s  of r e s i d e n t i a l  occupancy o r  i n s t i t u t i o n a l  
occupancy, hea ted  b u i l d i n g s  s h a l l  b e  equipped wi th  temperature  c o n t r o l s  
t o  permi t  an automatic  reduc t ion  i n  h e a t i n g  energy demands dur ing  pe r iods  
when t h e  b u s d i n g  i s  n o t  i n  use  and such c o n t r o l s  s h a l l  permi t  manual 
ove r r ide .  

SUBSECTION 5.5 TEMPERATURE CONTROLLED ZONES 

5.5.1. Each dwel l ing  wit  s h a l l  be  considered t o  be  a  s e p a r a t e  temperature  
c o n t r o l l e d  zone. 

5 .5 .2 . (1) .  Except a s  provided i n  A r t i c l e  5 .5 .1 . ,  a b u i l d i n g  t h a t  i s  
designed t o  be  hea t ed  o r  cooled s h a l l  be designed s o  t h a t  t h e r e  i s  a  
s e p a r a t e  temperature  c o n t r o l l e d  zone provided f o r  

( a )  each s e p a r a t e  h e a t i n g  o r  cool ing  system, 
(b) each  s t o r e y ,  except  t h a t  i n  mu l t i  s t o r e y  b u i l d i n g s  where t h e  

pe r ime te r  system is  designed t o  ba lance  on ly  t h e  thermal  l o s s e s  
of  t h e  e x t e r i o r  w a l l ,  more than one s t o r e y  of  t he  pe r ime te r  
system may be inc luded  i n  t he  same zone where t h e  combined 
s t o r e y s  have uniform exposure cond i t i ons ,  

( c )  each s u i t e  o r  every enc losed  space  under a  s e p a r a t e  tenancy,  
(d) o t h e r  grouping of rooms o r  enclosed spaces  where t he  h e a t i n g  

o r  cool ing  requirements  a r e  s u f f i c i e n t l y  s i m i l a r  t o  permi t  
s i m i l a r  comfort cond i t i ons  t o  be maintained by a  s i n g l e  thermosta t ,  
and 

( e )  each v e s t i b u l e  w i th  fo rced  flow h e a t i n g  equipment. 

5.5.3. Fhere more than one of the  requirements  i n  A r t i c l e  5.5.2.  may 
apply,  t h e  requirements  t h a t  p rovide  t h e  g r e a t e s t  number of  temperature  
con t r o l l e d  zones s h a l l  govern. 

SUBSECTION 5.6 SIMULTANEOUS HEATING AND COOLING 

5.6.1. An a i r  system t h a t  s e r v e s  more than one temperature  c o n t r o l l e d  
zone s h a l l  n o t  s e r v e  bo th  an i n t e r i o r  zone which does n o t  r e q u i r e  h e a t i n g  
and a  per imeter  zone t h a t  does r e q u i r e  hea t ing .  



5.6.2. A system t h a t  s e r v e s  on ly  one temperature  c o n t r o l l e d  zone s h a l l  
be  equipped wi th  c o n t r o l s  t o  prevent  s imultaneous h e a t i n g  and cool ing.  

5.6.3. Except a s  pe rmi t t ed  i n  A r t i c l e  5 .6 .6 . ,  h e a t i n g  and cool ing  systems 
t h a t  use r e h e a t  and which s e r v e  more than one temperature  c o n t r o l l e d  zone 
s h a l l  be  equipped wi th  c o n t r o l s  t h a t  w i l l  au toma t i ca l l y  r e s e t  the  temperature  
of t he  co ld  a i r  supply t o  t h e  h i g h e s t  temperature  t h a t  w i l l  s a t i s f y  t he  
temperature  zone normally r e q u i r i n g  the  c o o l e s t  a i r .  

5.6.4. Except a s  pe rmi t t ed  i n  A r t i c l e  5.6.6. ,  a i r  systems t h a t  s e r v e  
more than one temperature  zone, such as multi-zone and dual-duct  sys tems ,  
s h a l l  be  provided wi th  c o n t r o l s  t h a t  w i l l  au toma t i ca l l y  reset t h e  
temperature  of  the  co ld  a i r  supply t o  t h e  h i g h e s t  temperature  t h a t  w i l l  
s a t i s f y  t he  temperature  c o n t r o l l e d  zone normally r e q u i r i n g  t h e  c o o l e s t  a i r  
and r e s e t  the  temperature  of t h e  h o t  a i r  supply t o  t h e  lowest  temperature  
t h a t  w i l l  s a t i s f y  t h e  temperature  c o n t r o l l e d  zone normally r e q u i r i n g  the  
warmest a i r .  

5.6.5. Except a s  permi t ted  i n  A r t i c l e  5.6.6. , systems i n  which hea ted  a i r  
is  cooled t o  provide  t h e  d e s i r e d  temperature  i n  a temperature  c o n t r o l l e d  
zone s h a l l  be  provided wi th  c o n t r o l s  t h a t  w i l l  au toma t i ca l l y  r e s e t  t h e  
temperature  t o  which the  supply a i r  is  hea t ed  t o  t h e  lowes t  temperature  
t h a t  w i l l  s a t i s f y  t h e  zone normally r e q u i r i n g  t h e  warmest a i r .  

5.6.6. Systems f o r  r e h e a t i n g  o r  r ecoo l ing  having a capac i ty  of  l e s s  than 
2 500 dm3/s need n o t  conform t o  t h e  temperature  r e s e t  requirements  i n  
A r t i c l e s  5.6.3. t o  5.6.5. 

5.6.7. Concurrent ope ra t i on  of independent h e a t i n g  and c o o l i r ~ g  s y s  tems 
s e r v i n g  the  same space s h a l l  be  minimized by provid ing  s e q u e n t i a l  
temperature  c o n t r o l  of bo th  t h e  h e a t i n g  and cool ing  i n  each temperature  
c o n t r o l l e d  zone, o r  by l i m i t i n g  t h e  h e a t i n g  energy i n p u t  by au toma t i ca l l y  
r e s e t t i n g  t he  energy i n p u t  r a t e  t o  t he  minimum va lue  r equ i r ed  t o  ba lance  
h e a t  l o s s e s  due t o  t ransmiss ion ,  i n f i l t r a t i o n  and v e n t i l a t i o n  of t h a t  
space.  

SUBSECTION 5 .7  COOLING WITH OUTDOOR A I R  

5.7.1. Except a s  pe rmi t t ed  i n A r t i c l e s 5 . 7 . 3 .  and 5.7.4. ,  each system 
having an  a i r  handl ing  capac i ty  of  more than 1 200 dm3/s o r  20 kW of 
t o t a l  coo l ing  capac i ty  s h a l l  be  designed t o  i n t roduce  outdoor  a i r  up t o  
t h e  t o t a l  c apac i ty  of t he  system when t h e  i n t r o d u c t i o n  of t he  outdoor  a i r  
would r e s u l t  i n  an o v e r a l l  decrease  i n  energy consumption. 

5.7.2.  The i n t r o d u c t i o n  of  outdoor  a i r  f o r  coo l ing  as r equ i r ed  i n  
A r t i c l e  5.7.1. s h a l l  b e  i n i t i a t e d  au toma t i ca l l y  upon t h e  s i g n a l  o f  an 
outdoor  a i r  en tha lpy  senso r  o r  d ry  bulb temperature  sensor .  

5.7.3. A r t i c l e  5.7.1. does n o t  apply where a l l  space  coo l ing  is  
accomplished by d i s s i p a t i n g  t h e  h e a t  t o  t h e  outdoor  a i r  by means of a  
coo l ing  tower o r  o t h e r  h e a t  d i s s i p a t i n g  system wi thou t  t h e  use of a  
r e f r i g e r a t i n g  s y s  t e m .  



5.7.4. A r t i c l e  5.7.1. does n o t  apply where t he  h e a t  recovered from t h e  
cool ing  system i s  used f o r  o t h e r  purposes and r e s u l t s  i n  t he  use of l e s s  
t o t a l  energy on an annual  b a s i s .  

SUBSECTION 5 .8  PIPE INSULATION 

5.8.1. Except f o r  p i p i n g  i n  hea ted  spaces  i n  a &elling uni t  t h a t  s e r v e s  
only t h a t  u n i t ,  o r  p ip ing  l o c a t e d  w i t h i n  h e a t i n g  equipment o r  coo l ing  
equipment, p i p i n g  c a r r y i n g  a f l u i d  wi th  a temperature  of  l e s s  than 1 3 " ~  
o r  more than 50°C s h a l l  be provided wi th  thermal i n s u l a t i o n  i n  conformance 
wi th  Table 5.8.A. when the  h e a t  l o s s  o r  h e a t  gain from the  p ip ing  w i l l  
i n c r e a s e  t he  energy requirements  of the  building. 

SUBSECTION 5.9 DUCT INSULATION 

5.9.1. Except a s  provided i n  A r t i c l e s  5.9.2.  and 5.9.3. ,  where t he  
des ign  temperature  d i f f e r e n c e  between ambient a i r  and a i r  w i t h i n  a plenum 
o r  duc t  exceeds 15"C, the  duc t  o r  plenum s h a l l  be i n s u l a t e d  t o  provide 
a thermal  r e s i s t a n c e ,  expressed i n  m2* O C / W ,  numerical ly  equa l  t o  a t  l e a s t  
0.02 t i m e s  t he  d i f f e r e n c e  i n  temperature  i n  O C  where t he  h e a t  l o s s  o r  
h e a t  ga in  from the  duc t  would i n c r e a s e  t he  energy requirements  of t h e  
bui Zding . 
5.9.2. Ducts l o c a t e d  i n  hea t ed  spaces  i n  &elling un i t s  need n o t  conform 
t o  i n s u l a t i o n  requirements  i n  A r t i c l e  5.9.1. 

5.9.3. Ducts t h a t  c i r c u l a t e  hea ted  a i r  o r  cooled a i r  and a r e  l o c a t e d  
o u t s i d e  of t he  i n s u l a t e d  p o r t i o n  of t he  building s h a l l  be i n s u l a t e d  a s  
r equ i r ed  i n  A r t i c l e  3.2.1. f o r  '%rail assemblies  above ground l e v e l  (o the r  
than foundat ion w a l l s )  s e p a r a t i n g  hea ted  space from unheated space o r  t h e  
o u t s i d e  a i r .  

5.9.4. S u f f i c i e n t  i n s u l a t i o n  s h a l l  be provided on co ld  a i r  supply duc t s  
t o  prevent  s u r f a c e  condensat ion on the  duc t  o r  duc t  i n s u l a t i o n .  

5.9.5. I n s u l a t i o n  on co ld  a i r  supply duc t s  s h a l l  be  provided wi th  vapour 
b a r r i e r  p r o t e c t i o n  where necessary  t o  prevent  condensat ion w i t h i n  t he  
i n s u l a t i o n .  

SUBSECTION 5.10 DUCT CONSTRUCTION 

5.10.1. Ducts s h a l l  be  cons t ruc t ed  i n  conformance wi th  t h e  NBC 1977. 

5.10.2. Except f o r  duc t s  l o c a t e d  i n  hea ted  space i n  &elling u n i t s ,  
supply duc t s  l o c a t e d  o u t s i d e  of t he  space t o  be se rved  by such duc t s  s h a l l  
have a l l  j o i n t s  s e a l e d  w i th  approved mast ic  o r  tape.  

5.10.3. Ducts w i th  a i r  v e l o c i t i e s  exceeding 10 m / s  o r  p r e s s u r e s  
exceeding 500 Pa s h a l l  be  p r e s s u r e  t e s t e d  i n  conformance wi th  SMACNA, 
"High P re s su re  Duct Cons t ruc t ion  Standard,"  t h i r d  e d i t i o n ,  1975, and the  
r a t e  of a i r  leakage s h a l l  n o t  exceed the  va lue  s p e c i f i e d  i n  t h a t  Standard.  



Table 5.8.A. 

Forming p a r t  of A r t i c l e  5.8.1. 

Note t o  Table 5.8.A. : 

Fluid 

Temperature 

Range, O C  

151 - 240 

121 - 150 

96 - 120 

50 - 95 

5 - 1 3  

Below 5 

Column 1 

(1) Table 5.8.A. i s  based on i n s u l a t i o n  wi th  a thermal 
r e s i s t a n c e  pe r  metre of th ickness  of 30 m2 O C / W ,  where the  
thermal r e s i s  tance i s  determined from the  thermal conduct iv i ty  
measured i n  conformance wi th  ASTM C177-76, "Standard Tes t  
Method f o r  Steady-State Thermal Transmission P r o p e r t i e s  by 
Means of t he  Guarded Hot P la t e . "  For i n s u l a t i o n  having a 
thermal r e s i s t a n c e  p e r  metre o t h e r  than 30 m 2 * O C / W ,  t he  
th ickness  of thermal i n s u l a t i o n  is  determined by mul t ip ly ing  
the  th ickness  va lues  i n  the  Table by 3 0 / ~ ,  where R is  the  
a c t u a l  thermal r e s i s t a n c e  of t he  i n s u l a t i o n  pe r  metre of 
thickness.  

INSULATION  THICKNESS!^) 

Nominal Pipe S ize  
t 

1 i n .  
and l e s s  

38 

38 

25 

19 

1 3  

25 

2 

I 

1%-2 in .  

51 

5 1  

38 

25 

19 

38 

3 
t 

8 i n .  and 
l a r g e r  

89 

76 

51  

38 

25 

38 

6 

2%-4 i n .  

64 

64 

38 

25 

25 

38 

4 
I 

5-6 i n .  

89 

76 

5 1  

25 

25 

38 

5 
I 



5.10.4. Every exhaust  duct  o r  exhaust  opening d ischarg ing  a i r  t o  t he  
outdoors ,  and every o u t s i d e  a i r  i n t a k e  duct  o r  a i r  i n t a k e  opening, 
except  those f o r  combustion a i r ,  s h a l l  be  equipped wi th  a  power a s s i s t e d  
damper l oca t ed  nea r  t he  building e x t e r i o r ,  and s h a l l  be designed t o  c l o s e  
au tomat ica l ly  when the  system i s  n o t  i n  ope ra t ion ,  except  t h a t  where the  
s i z e  of a  duc t  does n o t  exceed 0 . 1  m2 i n  c ros s  s e c t i o n a l  a r e a ,  t he  damper 
i n  t he  supply duc t  o r  opening may be manually ope ra t ed ,  and t h e  damper i n  
t he  exhaust  duc t  o r  opening may c o n s i s t  of a  backflow damper. 

5.10.5. A i r  h e a t i n g  equipment l oca t ed  o u t s i d e  of t he  i n s u l a t e d  p o r t i o n  
of the  building s h a l l  be  equipped wi th  power a s s i s t e d  dampers a t  t he  
f r e s h  a i r  i n t a k e  openings and exhaust  a i r  openings, and the  dampers s h a l l  
be designed t o  c l o s e  au toma t i ca l ly  when t h e  system i s  n o t  i n  ope ra t ion .  

5.10.6. Equipment used only  f o r  a i r  cool ing  o r  v e n t i l a t i o n  and loca t ed  
o u t s i d e  of t he  i n s u l a t e d  por'tion of t he  building s h a l l  be  equipped wi th  
power a s s i s t e d  dampers l oca t ed  i n  t he  supply and r e t u r n  duc t s  a t  o r  n e a r  
t he  i n s u l a t e d  p o r t i o n  of t he  building, and t h e  dampers s h a l l  be  designed 
t o  c l o s e  au tomat ica l ly  when the  system is  n o t  i n  ope ra t ion .  

5.10.7. Power a s s i s t e d  dampers r equ i r ed  i n  A r t i c l e s  5.10.4. t o  5.10.6. 
s h a l l  be  designed s o  t h a t  a i r  flow wi th  the  damper i n  t h e  c losed  p o s i t i o n  
does n o t  exceed 50 dm3/s f o r  each square  m e t r e  of  c ros s  s e c t i o n a l  a r e a  
a t  a  p re s su re  of 250 Pa. 

SUBSECTION 5 .11  BALANCING 

5.11.1. O i l ,  gas and e l e c t r i c  h e a t i n g  systems i n  cbelling w i t s  and a l l  
h e a t i n g ,  cool ing  and v e n t i l a t i n g  systems n o t  l oca t ed  w i t h i n  dwelling 
uni ts  s h a l l  be  designed wi th  a  means f o r  ba lanc ing  the  systems. 

5.11.2. m e t l i n g  uni ts  t h a t  a r e  hea ted  by gas ,  o i l  o r  e l e c t r i c i t y  s h a l l  
be provided wi th  a  means t o  reduce the  h e a t i n g  of each room by automatic  
devices  o r  by means of manually opera ted  dampers, va lves  o r  swi tches  a s  
app ropr i a t e  f o r  t h e  h e a t i n g  system used. 

SUBSECTION 5.12 GENERAL EQUIPMENT REQUIREMENTS 

5.12.1. When reques ted  by the  authority having jurisdict ion,  evidence 
of t he  performance c h a r a c t e r i s t i c s  necessary  t o  determine compliance of 
such equipment wi th  the  requirements of Subsect ions 5.13 t o  5.18 s h a l l  be 
provided f o r  a l l  h e a t i n g ,  cool ing ,  v e n t i l a t i n g  and h e a t  recovery 
equipment . 
5.12.2. Where equipment r e q u i r e s  p e r i o d i c  s e r v i c i n g  t o  maintain e f f i c i e n t  
ope ra t ion ,  t he  necessary  maintenance i n s t r u c t i o n s  s h a l l  b e  provided wi th  
the  equipment . 

5.12.3. The c o e f f i c i e n t  of performance of equipment s y s  t e m s  and 
components s p e c i f i e d  i n  A r t i c l e s  5.13.1.,  5 .14.1. ,  5.15.1. and 5.17.1. 
s h a l l  be determined a t  an atmospheric p re s su re  of 101.3 kPa. 



SUBSECTION 5.13 ELECTRICALLY OPERATED UNITARY OR PACKAGED 
EQUIPMENT FOR A I R  COOLING 

5.13.1. Except as provided i n  A r t i c l e  5.13.3. ,  u n i t a r y  coo l ing  equipment, 
i nc lud ing  a i r - coo l ed ,  water-cooled and evaporat ive-cooled t ypes ,  packaged 
t e rmina l  a i r - c o n d i t i o n e r s  and room a i r - c o n d i t i o n e r s  s h a l l  have a  c o e f f i c i e n t  
of performance i n  coo l ing  a s  descr ibed  i n  A r t i c l e  5.13.2. of a t  l e a s t  1 . 8  
when t h e  s tandard  r a t i n g  c a p a c i t y  of t h e  coo l ing  equipment is  less than  
19 kW and a t  l e a s t  2.0 when t h e  s tandard  r a t i n g  c a p a c i t y  is  19 kW o r  more 
where t h e  energy input  f o r  coo l ing  is e n t i r e l y  e l e c t r i c a l .  

5.13.2. For t h e  purpose of t h i s  Subsec t ion  t h e  c o e f f i c i e n t  of performance 
s h a l l  mean t h e  r a t i o  of t h e  change i n  en tha lpy  between room a i r  e n t e r i n g  
and condi t ioned  a i r  l eav ing  t h e  equipment, wi thout  r e h e a t ,  t o  t h e  t o t a l  
e l e c t r i c a l  energy input  t o  a l l  e lements  of t h e  a i r - coo l ing  system inc lud ing  
compressors,  pumps, supply-a i r  f a n s ,  r e t u r n - a i r  f a n s ,  condenser-ai r  f a n s ,  
coo l ing  tower f a n s  and t h e  system equipment c o n t r o l  c i r c u i t  expressed i n  
t h e  same energy u n i t s .  

5.13.3. Uni ta ry  hea t  pumps f o r  coo l ing  s h a l l  conform t o  CSA C273.3-M1977, 
"Performance Standard f o r  Uni ta ry  Heat Pumps." 

5.13.4. The c o e f f i c i e n t  of performance f o r  system equipment i n  A r t i c l e  
5.13.1. s h a l l  be  determined on t h e  b a s i s  of t h e  s t anda rd  r a t i n g  c o n d i t i o n s  
shown i n  Table  5.13.A. and A r t i c l e  5.14.3. f o r  t h e  p a r t i c u l a r  equipment. 

Table  5.13.A. 

Forming p a r t  A r t i c l e  

SUBSECTION 5.14 ELECTRICALLY OPERATED COOLING SYSTEM COMPONENTS 
(WATER CHILLERS AND CONDENSERS) 

Heat ing o r  
Cooling Medium 

A i r ,  e n t e r i n g  equipment 

A i r ,  condenser ambient 
( a i r  cooled)  

Water, condenser i n l e t  

Water, condenser o u t l e t  

Column 1 

5.14.1. Heat ing,  coo l ing  and v e n t i l a t i n g  system components, t h e  energy 
i npu t  of which i s  e n t i r e l y  e l e c t r i c a l ,  s h a l l  have a  c o e f f i c i e n t  of 

Water 

 temperature,'^ 

--- 

--- 

29.4 

35 

4  

A i r  Temperature,'C 

Dry Bulb 

26.7 

35 

--- 

--- 

2 

W e t  Bulb 

19.4 

23.9 

--- 

--- 

3 
I 



performance i n  cool ing  a s  descr ibed  i n  A r t i c l e  5.14.2. of n o t  less t han  
t h e  va lues  shown i n  Table 5.14.A. 

5.14.2. For t h e  purpose of t h i s  Subsect ion,  t h e  c o e f f i c i e n t  of performance 
s h a l l  mean t h e  r a t i o  of t h e  d i f f e r e n c e  i n  t o t a l  hea t  conten t  of t h e  water  
o r  r e f r i g e r a n t  e n t e r i n g  and l eav ing  t h e  component t o  t h e  combined energy 
i n p u t s  t o  a l l  elements and a c c e s s o r i e s  of t h e  component, inc lud ing  
compressors,  i n t e r n a l  c i r c u l a t i n g  pumps, condenser-air  f a n s ,  evapora t ive  
condenser cool ing  water pumps, purgers  and t h e  system component c o n t r o l  
c i r c u i t  expressed i n  t h e  s a m e  energy u n i t s .  

Table  5.14.A. 

Forming p a r t  of A r t i c l e  5.14.1. 

5.14.3. The c o e f f i c i e n t  of performance f o r  water  c h i l l e r s  i n  A r t i c l e  
5.14.1. s h a l l  be determined on t h e  b a s i s  of t h e  s tandard  r a t i n g  cond i t i ons  
shown i n  Table  5.14.B. 

r 1 
M I N I M U M  COEFFICIENT OF PERFORMANCE OF SYSTEM COMPONENTS FOR COOLING 

5.14.4. The c o e f f i c i e n t  of performance f o r  compressor and condensing 
u n i t s  i n  A r t i c l e  5.14.1.  s h a l l  be determined i n  conformance wi th  Sec t ion  6 
and Table 4 of A R I  Standard 520-74, "Standard f o r  P o s i t i v e  Displacement 
Re f r ige ran t  Compressor and Condensing Units ."  

SUBSECTION 5.15 HEAT OPERATED COOLING EQUIPMENT 

Reciprocat ing 
Compressor Design 

2 .1  
3.2 

2.6 
3.2 

2 . 3  
3.3 

Item 

Water C h i l l e r  w i th  Condenser 

a i r  cooled 
water  cooled 

Water C h i l l e r  without  Condenser 

a i r  cooled 
water  cooled 

Compressors and Condensing Uni t s  
19 kW and over  

a i r  cooled 
water  ' cooled 

5.15.1. Heat opera ted  cool ing  equipment, i nc lud ing  abso rp t ion  equipment, 
engine d r i v e n  equipment and t u r b i n e  d r iven  equipment s h a l l  have a 
c o e f f i c i e n t  of performance descr ibed  i n  A r t i c l e  5.15.2. of a t  l e a s t  0.40 

Cen t r i fuga l  
Compressor Design 

2 . 2  
3 .8  

--- 
--- 

--- 
--- 



T a b l e  5.14.B. 

Forming p a r t  of  A r t i c l e  5.14.3.  

L o c a t i o n  of 

Neasurement s 

Type of  Wzter C h i l l e r  

C e n t r i f u g a l o r  R e c i p r o c a t i n g  
S e l f - c o n t a i n e d  Without  I n t e g r a l  

Condenser 

Water t e m p e r a t u r e  l e a v i n g  
c h i l l e r  

Water t e m p e r a t u r e  e n t e r i n g  

Water t e m p e r a t u r e  e n t e r i n g  
c h i l l e r  

Water t e m p e r a t u r e  l e a v i n g  
1 condense r  

I condense r  1 29.4 ! --- 1 

Condenser ambient  
( A i r  o r  e v a p o r a t i v e  c o o l e d )  

12 .2  

35.0 

35.0 d r y  b u l b  
23.9 w e t  b u l b  

12 .2  

--- 

S a t u r a t i o n  t e m p e r a t u r e  a t  
d i s c h a r g e  p r e s s u r e ,  f o r  a i r  
coo led  compressor s  

I 

S a t u r a t i o n  t e m p e r a t u r e  a t  
d i s c h a r g e  p r e s s u r e ,  f o r  w a t e r  1 
coo led  o r  e v a p o r a t i v e  c o o l e d  I --- compressor s  

40 .6  

Note t o  T a b l e  5.14.B.: 

Column 1 ! 2  

(1 )  S t a n d a r d  r a t i n g  c o n d i t i o n s  f o r  w a t e r  c h i l l e r s  s h a l l  i n c l u d e  a  
w a t e r  f o u l i n g  f a c t o r  f o r  t u b e s  e q u a l  t o  0.00018 m 2 e 0 c / w ,  e x c e p t  
t h a t  when non- fe r rous  t u b e s  a r e  used t h e  f a c t o r  may b e  reduced t o  
1 / 2  t h i s  v a l u e .  No f o u l i n g  f a c t o r  i s  n e c e s s a r y  f o r  r e f r i g e r a n t .  

3 



i n  t h e  c a s e  of d i r e c t  f i r e d  ( o i l  o r  gas )  equipment and of a t  l e a s t  0.65 
i n  t h e  ca se  of i n d i r e c t  f i r e d  equipment (steam o r  ho t  wa te r ) .  

5.15.2. For t h e  purpose of t h i s  Subsect ion,  t h e  c o e f f i c i e n t  of performance 
s h a l l  be t h e  r a t i o  of t h e  n e t  coo l ing  output  of t h e  equipment d iv ided  by 
t h e  t o t a l  hea t  i n p u t ,  exc lus ive  of e l e c t r i c a l  a u x i l i a r y  i npu t s .  

5.15.3.  The c o e f f i c i e n t  of performance requi red  i n  A r t i c l e  5.15.1.  s h a l l  
be determined a t  s t anda rd  r a t i n g  cond i t i ons  a p p r o p r i a t e  f o r  t h e  equipment. 

SUBSECTION 5.16 COMBUSTION EQUIPMENT FOR SPACE HEATING 

5.16.1. O i l  burning and gas  burning equipment f o r  space  hea t ing  s h a l l  
conform t o  t h e  app rop r i a t e  Canadian Standards Assoc ia t ion  o r  Canadian 
Gas Associa t i o n  s t anda rds  f o r  t h a t  equipment. 

5.16.2. Combustion a i r  f o r  fuel-burning equipment s h a l l  be provided i n  
conformance wi th  t h e  requirements  i n  t h e  Canadian Heat ing,  V e n t i l a t i n g  
and Air-Conditioning Code 1977, a s  descr ibed  i n  t h e  Tables  i n  Appendix B 
r e l a t i n g  t o  Sentence 2.5.3. (2)  of t h a t  Code. 

SUBSECTION 5.17 HEAT PUMPS FOR HEATING 

5.17.1.  Except a s  provided i n  A r t i c l e  5.17.4. ,  hea t  pumps used f o r  
hea t ing ,  i nc lud ing  hea t  pumps i n  t h e  packaged t e rmina l  u n i t  forms and 
room u n i t  forms, s h a l l  have a  c o e f f i c i e n t  of performance of a t  l e a s t  2.2,  
except  t h a t  where t h e  hea t  pump o p e r a t e s  from an  a i r  sou rce  and t h e  
s t anda rd  r a t i n g  cond i t i ons  a r e  a dry  bu lb  temperature  of - 8 . 3 " ~  and a  wet 
bulb tempera ture  of - 9 . 4 " ~ ,  t h e  c o e f f i c i e n t  of performance s h a l l  be a t  
l e a s t  1 .2 .  

5.17.2.  For t h e  purpose of t h i s  Subsec t ion ,  t h e  c o e f f i c i e n t  of performance 
s h a l l  be t h e  r a t i o  of t h e  change i n  en tha lpy  of t h e  a i r  e n t e r i n g  and 
l eav ing  t h e  equipment, exc lus ive  of supplementary h e a t ,  d iv ided  by t h e  
t o t a l  energy inpu t  t o  a l l  elements of t h e  hea t  pump inc lud ing  compressors,  
pumps, supply-a i r  f a n s ,  r e t u r n - a i r  f a n s ,  ou tdoor-a i r  f a n s  and coo l ing  
tower f a n s ,  and t h e  equipment c o n t r o l  c i r c u i t ,  bu t  not  i nc lud ing  
supplementary h e a t e r s ,  a l l  expressed i n  t h e  same energy u n i t s .  

5.17.3.  The c o e f f i c i e n t  of performance r equ i r ed  i n  A r t i c l e  5.17.1. s h a l l  
be determined a t  t h e  s t anda rd  r a t i n g  cond i t i ons  a p p r o p r i a t e  f o r  t h e  
equipment but  no t  l e s s  t han  t h e  va lues  shown i n  Table  5.17.A. 

5.17.4. Unitary hea t  pumps f o r  hea t ing  s h a l l  conform t o  CSA C273.3-M1977, 
"Performance Standard f o r  Uni ta ry  Heat Pumps. " 

5.17.5. Every hea t  pump used f o r  hea t ing  s h a l l  be equipped wi th  c o n t r o l s  
t o  prevent  t h e  ope ra t i on  of supplementary e l e c t r i c a l  h e a t e r s  when t h e  hea t  
pump capac i ty  is  s u f f i c i e n t  t o  meet t h e  hea t ing  demands without  t h e  
ope ra t i on  of t h e  h e a t e r s ,  except  t h a t  p rov i s ion  may be made t o  permit such 



Table  5.17.A. 

Forming p a r t  of A r t i c l e  5.17.3.  

STANDARD RATING CONDITIONS FOR HEAT PUMPS USED FOR HEATING I 
L o c a t i o n  of 
Temperature  
Measurement 

A i r  e n t e r i n g  
equipment 

Outdoor u n i t  
ambient 

A i r  Source  

Water Source  

21.1°C d r y  1 b u l b  
2 1 . 1 " ~  d ry  

b u l b  
2 1 . 1 " ~  d r y  1 b u l b  

( t e m p e r a t u r e  I t e m p e r a t u r e  I t e m p e r a t u r e  

( t e m p e r a t u r e  1 t e m p e r a t u r e  I 

8 . 3 " ~  d r y  
bu lb  and 6 . 1 " ~  
w e t  b u l b  

Water e n t e r i n g  
equipment I I 

- 8 . 3 " ~  d r y  
bu lb  and -9.4"C 
w e t  b u l b  

e x t r a  h e a t i n g  c a p a c i t y  over  s h o r t  p e r i o d s  of t i m e  t o  a c h i e v e  a  f a s t e r  
r e s p o n s e  t o  t e m p e r a t u r e  demands such  as d u r i n g  s t a r t - u p ,  change i n  
t h e r m o s t a t  t e m p e r a t u r e  s e t t i n g  and d u r i n g  p e r i o d s  of d e f r o s t .  

Column 1 

(A 2-s tage  room t h e r m o s t a t  t h a t  c o n t r o l s  t h e  supplementary  e l e c t r i c a l  
h e a t e r s  on i t s  second s t a g e  may be used t o  meet t h i s  r equ i rement ,  where 
t h e  s e t t i n g  t o  a c t u a t e  t h e  compress ion h e a t i n g  o p e r a t i o n  i s  h i g h e r  t h a n  
t h e  s e t t i n g  f o r  t h e  o p e r a t i o n  of t h e  supplementary  h e a t e r s . )  

SUBSECTION 5.18 HEAT RECOVERY SYSTEMS 

2  

5 .18.1 .  Except as provided i n  A r t i c l e  5 .18.6 . ,  buildings w i t h  a i r  
systems e x h a u s t i n g  t o  t h e  o u t d o o r s  s h a l l  be  provided w i t h  a h e a t  r e c o v e r y  
sys tem when t h e  s e n s i b l e  h e a t  c o n t e n t  of t h e  t o t a l  q u a n t i t y  of exhaus t  
a i r  c a l c u l a t e d  i n  conformance w i t h  A r t i c l e s  5.18.2. and 5.18.3.  exceeds  
300 kW. 

5.18.2.  When t h e  exhaust  a i r  t e m p e r a t u r e  does  n o t  exceed 30°C t h e  s e n s i b l e  
h e a t  c o n t e n t  of exhaus t  a i r  i n  k i l o w a t t s  s h a l l  be  c a l c u l a t e d  as 

3  I 

where Q i s  t h e  r a t e d  c a p a c i t y  of t h e  building exhaus t  a i r  sys tem 
a t  normal exhaus t  a i r  t e m p e r a t u r e  i n  dm3/s,  
t, is  t h e  t e m p e r a t u r e  ("C) of  t h e  e x h a u s t  a i r  b e f o r e  p a s s i n g  
th rough  any h e a t  r ecovery  sys tems ,  and 
to is t h e  ou tdoor  d e s i g n  t e m p e r a t u r e  based on t h e  2;i p e r  c e n t  
v a l u e  f o r  January  ( " C ) .  

i 
4  I I 



5.18.3. When t h e  exhaust  a i r  temperature  exceeds 30°C, t h e  s e n s i b l e  hea t  
conten t  of t h e  exhaust a i r  i n  k i l o w a t t s  s h a l l  be c a l c u l a t e d  a s  

1 ooov 

where Q i s  t h e  r a t e d  capac i ty  of t h e  bu i ld ing  exhaust a i r  system i n  
dm3/,, 
c  i s  t h e  s p e c i f i c  h e a t  of exhaust  a i r  a t  exhaust a i r  cond i t i ons  
i n  kJ/kg*OC, 
te i s  t h e  tempera ture  (OC) of t h e  exhaust a i r  be fo re  pass ing  
through any hea t  recovery systems, 
to i s  t h e  outdoor des ign  temperature  ('c) based on t h e  23 per  
c e n t  va lue  f o r  January,  and 
v  i s  t h e  s p e c i f i c  volume of exhaust  a i r  a t  exhaust  a i r  
cond i t i ons  i n  m3/kg. 

5.18.4. Heat recovery systems r equ i r ed  i n  A r t i c l e  5.18.1.  s h a l l  be capable  
of recover ing  a t  l e a s t  40 per  cen t  of t h e  t o t a l  s e n s i b l e  hea t  conten t  of 
t h e  a i r  exhausted from t h e  b u i l d i n g ,  c a l c u l a t e d  i n  A r t i c l e s  5.18.2. and 
5.18.3. 

5.18.5. Except a s  provided i n  A r t i c l e  5.18.6. ,  b u i l d i n g s  wi th  a i r  coo l ing  
systems s h a l l  be designed t o  recover  hea t  t h a t  would o therwise  be r e j e c t e d  
by condenser water where t h e  maximum amount of hea t  t h a t  can be recovered 
exceeds 600 kW. 

5.18.6. Heat recovery systems descr ibed  i n  A r t i c l e s  5.18.1. and 5.18.5. 
may be reduced i n  capac i ty  from t h a t  requi red  provided they a r e  s i z e d  t o  
recover  a s  much hea t  a s  can be  e f f e c t i v e l y  used i n  t h e  bu i ld ing .  



SECTION 6  SERVICE WATER HEATING 

SUBSECTION 6 . 1  GENERAL 

6.1.1. T h i s  S e c t i o n  a p p l i e s  t o  s e r v i c e  wa te r  h e a t i n g  systems f o r  a l l  
buildings w i t h i n  t h e  scope  of t h e s e  Measures.  

6.1.2. S e r v i c e  w a t e r  h e a t i n g  systems s h a l l  b e  des igned  and i n s t a l l e d  i n  
conformance w i t h  t h e  NBC 1977. 

SUBSECTION 6.2 PERFORMANCE EFFICIENCY 

6.2.1. The stand-by l o s s  f o r  s t o r a g e  t a n k s  f o r  e l e c t r i c  service uater 
heaters s h a l l  n o t  exceed t h e  stand-by l o s s  p e r m i t t e d  i n  CSA C191-1973, 
"Performance Requirements f o r  E l e c t r i c  Storage-Tank Water H e a t e r s , "  bu t  
i n  no c a s e  s h a l l  i t  b e  g r e a t e r  t h a n  43 w/m2 of t a n k  s u r f a c e .  

6 .2 .2 .  S t o r a g e  t a n k s  f o r  g a s - f i r e d  and o i l - f i r e d  service uater heaters 
s h a l l  have a n  h o u r l y  stand-by l o s s  of n o t  more t h a n  4 .3  + 0 .25 /v ,  expressed  
a s  a p e r c e n t a g e ,  where "v" i s  t h e  t a n k  volume i n  c u b i c  met res .  

6.2.3. Gas-f i red and o i l - f i r e d  service uater heaters s h a l l  have a  the rmal  
recovery  e f f i c i e n c y  of n o t  l e s s  t h a n  70 p e r  c e n t .  

6 .2 .4 .  The stand-by l o s s  p e r c e n t a g e  and t h e  the rmal  recovery  e f f i c i e n c y  
i n  A r t i c l e s  6 .2 .2 .  and 6 .2 .3 .  s h a l l  b e  determined i n  conformance w i t h  t h e  
method d e s c r i b e d  i n  CAN1-4.1-77, "Gas-Fired Automatic S t o r a g e  Type Water 
H e a t e r s  wi th  I n p u t s  Less t h a n  75,000 ~ t u h . "  

( I n  t h e  c a s e  of o i l - f i r e d  service uater heaters,  t h e  h e a t  i n p u t ,  Q x H ,  
r e f e r r e d  t o  i n  t h e  S tandard  s h a l l  be  determined by m u l t i p l y i n g  t h e  t o t a l  
volume of  o i l  used i n  t h e  test  by t h e  h e a t i n g  v a l u e  o f  t h e  o i l . )  

SUBSECTION 6 . 3  INSULATION 

6.3.1.  Except as r e q u i r e d  i n  A r t i c l e s  6 .2 .1 .  and 6 . 2 . 2 . ,  h o t  w a t e r  
s t o r a g e  t a n k s  s h a l l  be  i n s u l a t e d  i n  conformance w i t h  t h e  requ i rements  f o r  
p i p e  i n s u l a t i o n  i n  A r t i c l e  5.8.1.  f o r  p i p e  s i z e s  8  i n .  and l a r g e r .  

6.3.2.  P i p i n g  f o r  r e c i r c u l a t i n g  s e r v i c e  w a t e r  h e a t i n g  systems s h a l l  b e  
i n s u l a t e d  t o  meet t h e  requ i rements  of A r t i c l e  5 .8 .1 .  f o r  p i p e s  c o n t a i n i n g  
f l u i d s  a t  a  t e m p e r a t u r e  of between 50°C and 9 5 " ~ .  

SUBSECTION 6.4  SWIMMING POOLS 

6.4 .1 .  Heated swimming p o o l s ,  o t h e r  t h a n  t h o s e  used f o r  t h e r a p e u t i c  
purposes ,  s h a l l  be  equipped w i t h  c o n t r o l s  t o  s h u t  o f f  t h e  supp ly  of o i l ,  
g a s  and e l e c t r i c i t y  used f o r  h e a t i n g  t h e  poo l  w a t e r  when t h e  poo l  t e m p e r a t u r e  
r e a c h e s  27°C. 



6 .4 .2 .  Unenclosed h e a t e d  p o o l s  s h a l l  b e  des igned  s o  t h a t  t h e  s u p p l y  of 
o i l ,  g a s  and e l e c t r i c i t y  used f o r  h e a t i n g  t h e  p o o l  w a t e r  is  a u t o m a t i c a l l y  
s h u t  o f f  whenever t h e  ou tdoor  a i r  t e m p e r a t u r e  i s  below 10°C. 

6.4.3.  Except  f o r  swimming p o o l s  l o c a t e d  w i t h i n  a  &eZZing miL,  i n d o o r  
h e a t e d  p o o l s  s h a l l  be  p rov ided  w i t h  h e a t  r e c o v e r y  equipment d e s i g n e d  t o  
p r e h e a t  t h e  make-up w a t e r  t o  w i t h i n  5°C of t h e  d i s c h a r g e  w a t e r  t e m p e r a t u r e .  



SECTION 7  ELECTKIC LIGHTING 

SUBSECTION 7 .1  GENERAL 

7 . 1 . 1 .  This  Sec t ion  a p p l i e s  t o  a l l  occupancies except  f o r  dwelling 
unzts  . 
7.1.2. Ca l cu l a t i ons  f o r  t h e  des ign  of l i g h t i n g  l e v e l s  s h a l l  be  i n  
conformance wi th  good engineer ing  p r a c t i c e .  

(The procedures desc r ibed  i n  t h e  IES Handbook and i n  t h e  IES Recommended 
P r a c t i c e  B,ooklets a r e  considered t o  be good engineer ing  p r a c t i c e . )  

SUBSECTION 7.2 L I G H T I N G  SWITCHING 

7.2.1.  Except f o r  enclosed s t a i rways  and c o r r i d o r s  used by t h e  p u b l i c ,  
swi tches  s h a l l  be provided i n  a c c e s s i b l e  l o c a t i o n s  w i t h i n  s i g h t  of t h e  
l i g h t s  c o n t r o l l e d .  

7.2.2. Where t a s k  l i g h t i n g  i s  i n s t a l l e d  o t h e r  t han  i n  t h e  c e i l i n g ,  such 
l i g h t i n g  s h a l l  be provided wi th  swi tches  l oca t ed  a d j a c e n t  t o  t h e  work 
s t a t i o n  se rved .  

7.2.3. Where l i g h t i n g  swi tches  a r e  grouped, they  s h a l l  be s u i t a b l y  
i d e n t i f i e d  t o  i n d i c a t e  t h e  a r e a  c o n t r o l l e d  by t h e  swi tch .  

SUBSECTION 7 .3  LIGHTING LEVELS 

7.3.1.  Design t a s k  l i g h t i n g  l e v e l s  s h a l l  n o t  exceed by more than  10  per  
c e n t  t h e  v a l u e s  recommended i n  t h e  IES Light ing  Handbook, f i f t h  e d i t i o n ,  
f o r  t h e  p a r t i c u l a r  work f u n c t i o n  t o  be  c a r r i e d  out  i n  t h e  a r e a  t o  be 
l i g h t e d .  

7 .3 .2 . (1)  The e l e c t r i c a l  load of a l l  wired-in and plugged-in l i g h t i n g  
f i x t u r e s  r equ i r ed  t o  meet t h e  des ign  l i g h t i n g  l e v e l s  s p e c i f i e d  i n  
A r t i c l e  7 .3 .1 . ,  i nc lud ing  b a l l a s t  and o t h e r  c o n t r o l  g e a r ,  s h a l l  no t  
exceed an  average of 

(a )  22 w / m 2  of f loor surface area f o r  major occupancies c l a s s i f i e d  a s  
business and personal serv ices  occupancies, l i b r a r i e s ,  s choo l s  
and c o l l e g e s ,  and 

(b) 50 w/m2 of f loor surface area f o r  major occupancies c l a s s i f i e d  a s  
mercantile occupancies, except  t h a t  t h e  e l e c t r i c a l  load of a l l  
l i g h t i n g  f i x t u r e s  i n  any i n d i v i d u a l  r e t a i l  s a l e s  a r e a  s h a l l  no t  
exceed an average of 85 w/m2 of f loor surface area. 



A P P E N D I X  A 

Explanatory Material 

for 

Measures for Energy Conservation in New Buildings 



A r t i c l e  3 .2 .1 .  Minimum Thermal R e s i s t a n c e  Values 

FAHRENHEIT DEGREE DAYS 

40 

3 0 

20 

Noncombustible F l o o r s ,  - 
-- 

10 

3 000 4 000 5 000 6 000 7 000 8 000 

CELSIUS DEGREE DAYS 

NOTE: (1 )  Every founda t ion  w a l l  f a c e  having more t h a n  50 per  c e n t  of i t s  
a r e a  exposed t o  t h e  o u t s i d e  a i r ,  and t h o s e  p a r t s  of founda t ions  w a l l s  o f  
wood-frame c o n s t r u c t i o n  above e x t e r i o r  ground l e v e l  s h a l l  have a  minimum 
the rmal  r e s i s t a n c e  conforming t o  t h e  requ i rements  f o r  w a l l  a s sembl ies  above 
ground l e v e l .  



( A r t i c l e  3 .3 .5 . )  

Example of how a r t i c l e  i s  t o  b e  a p p l i e d .  

Assume f l o o r  s u r f a c e  area of s t o r e y  = 150 m2 

Assume house  i s  i n  a 6 000 "C d e g r e e  day area 

Assume owner wishes  t o  u s e  1 0  rn2 of t r i p l e  g l a z i n g  
(R  = 0.45) and t h e  remainder  d o u b l e  g l a z i n g  
(R  = 0.30) 

Problem: What i s  t h e  t o t a l  amount of g l a s s  p e r m i t t e d ?  

S o l u t i o n :  

T o t a l  area of d o u b l e  g l a z i n g  p e r m i t t e d  

= 0.15 x 150 = 22.5 m2 

E q u i v a l e n t  area of 1 0  m2 of t r i p l e  g l a z i n g  

A d d i t i o n a l  a r e a  of d o u b l e  g l a z i n g  p e r m i t t e d  

= 22.5 - 6.67 = 15.83 m2 

T o t a l  g l a s s  area = 15.83 + 1 0  = 25.83 m2.  



M i n  i mum ' I ' l ~ c b  rnl,l  1 I{c,s i s  t . lnc . r l  V;i 1 u r b s  

FAHRENHEIT DEGREE DAYS 

Combus t ib l e  F l o o r s  

Noncombus t ib l e  F l o o r s ,  - 
Roof Decks - 

3 000 4 000 5 000 6 000 7 000 8 000 

CELSIUS DEGREE DAYS 

NOTE: ( 1 )  Every  f o u n d a t i o n  w a l l  f a c e  h a v i n g  more t h a n  50 p e r  c e n t  of  i t s  
a r e a  exposed  t o  t h e  o u t s i d e  a i r ,  and  t h o s e  p a r t s  of  f o u n d a t i o n s  w a l l s  o f  
wood-frame c o n s t r u c t i o n  above  e x t e r i o r  ground l e v e l  s h a l l  h a v e  a  minimum 

t h e r m a l  r e s i s t a n c e  con fo rming  t o  t h e  r e q u i r e m e n t s  f o r  w a l l  a s s e m b l i e s  above  
ground l e v e l .  



A P P E N D I X  B 

I m p e r i a l  E q u i v a l e n t s  of M e t r i c  V a l u e s  



APPENDIX B 

Imperial units equivalent to Metric units used in these 
Measures. 

Abbreviations of Words and Phrases used in Appendix B 

Btu. .......... .British thermal unit (s) 
cfm. ........... cubic foot (feet) per minute 
cu ft... ....... cubic foot (feet) 
"F.............degree(s) Fahrenheit (~emperature) 

FO.............Fahrenheit degree(s) (Temperature difference) 

hr ............. hour(s) 
in. ........... inch(es) 
lb .............p ound(s) 

psi ............p ounas) per square inch 

R..............thermal resistance 

sq ft .......... square foot (feet) 
W..............watt(s) 



Reference 

2.1.4. 

3.1.2. 

Table  3.2.A. 

3.2.5. 

Met r ic  Units  

O C 

m 2 *  "C/W 

2 .1  m 2 * " c / w  
600 mm 

600 mm 

50 mm 

0.30 m 2 * " c / w  
6 mm 

Cel s iu s  degree  days 

6 500 

0.45 m2*"c/w 

6 mm 

0.16 rn2*"c/w 
0.7 m 2 * " c / w  
0.775 dm3/s f o r  each metre 

75 Pa 

2.5 dm3/s f o r  each squa re  
metre 

6.35 dm3/s f o r  each square  
metre 

17.0 dm3/s f o r  each metre  

18°C 

Equivalent  Imper ia l  
Units  

OF 

h r  sq  f t  FO/Btu 

11.9 h r  sq  f t  FO/Btu 

23.6 i n .  

23.6 i n .  

2.0 i n .  

1.70 h r  s q  f t  F O / ~ t u  

0.24 i n .  

Fahrenhe i t  degree  days 

11,700 

2.56 h r  s q  f t  FO/Btu 

0.24 i n .  

0 .91 h r  sq  f t  FO/Btu 

4.0 h r  s q  f t  F " / B ~ U  

0.50 cfm f o r  each f o o t  

0.30 i n .  of water  

0.49 cfm f o r  each s q  f t  

1.25 cfm f o r  each s q  f t  

11.0 cfrn f o r  each f o o t  

Remarks 

See Appendix C 



I T a b l e  4.2.A. / --- --- I See Appendix C I 1 4.5.4.  (1)  (d )  

5.4.2.  

Remarks 

I 
I 
I 

1, 1 

1 5.6 .6 .  1 2  500 dm3/s 1 5,300 cfm I 1 

I Reference  
L 

4.2.5.  

T a b l e  5.8.A. 

5.9.1.  

I 
E q u i v a l e n t  I m p e r i a l  

M e t r i c  U n i t s  U n i t s  

m2*  "C/W h r  s q  f t  FO/Btu  

T a b l e  5.13.A. 

T a b l e  5.14.A. 

T a b l e  5.14.B. 

T a b l e  5 . 1 7 . ~ . j  

0.02 t i m e s  t h e  d i f f e r e n c e  
i n  t e m p e r a t u r e  i n  " C  

50 dm3/s f o r  each  s q u a r e  
metre 

2,540 cfm 

68,200 B t u / h r  

See  Appendix C / 
I 
I 

I 
0.067 t i m e s  t h e  d i f f e r e n c e  e x p r e s s e d  i n  
i n  t e m p e r a t u r e  i n  F" h r o s q  f  t * ~ ' / ~ t u  1 

2.0 i n .  of water 

1.1 s q  f t  

9 .8  cfm f o r  each  s q  f t  

1 . 0  i n .  of w a t e r  

14.7  p s i  

64,800 B t u / h r  

See  Appendix C 
1 
I 

See  Appendix C 1 I 

--- --- 1 See  Appendix C ' 





A P P E N D I X  

Impe r i a l  Equiva len t s  of Tabular  Values 



Table 3.2.A. 

Forming p a r t  of A r t i c l e  3.2.1. 

MINIMUM THERMAL RESISTANCE (R VALUE), h r  sq  f t  F ' / B ~ U  I 

Foundation w a l l  assemblies  
s e p a r a t i n g  hea ted  space from 
unheated space ,  o u t s i d e  a i r  o r  
ad j acen t  e a r t h ( 2 )  

Building Assembly 

Wall assemblies  above ground l e v e l  
(o the r  than foundat ion w a l l s )  
s e p a r a t i n g  hea ted  space from 
unheated space o r  t he  o u t s i d e  a i r  

Floor  assemblies  s e p a r a t i n g  heated 
space from unheated space o r  t h e  
e x t e r i o r  
( a )  i f  combus t i b  Ze cons true t i on  

i s  permi t ted  
(b ) i f  noncombus t i b  Ze cons truction 

is  requ i r ed  

Maximum Number of Fahrenhei t  Degree ~ a ~ s ( l )  

Roof o r  c e i l i n g  assemblies  
s e p a r a t i n g  hea ted  space from 
unheated space o r  t he  e x t e r i o r  
(a )  i f  combustib Ze construction 

is  permi t ted  
(b) i f  noncornbus t i b  Ze cons truct ion 

is  r equ i r ed  

Per imeters  of slab-on-ground f l o o r s  
t h a t  a r e  less than 23.6 i n .  below 
ad jacen t  ground l e v e l  ( i n s u l a t i o n  only)  
( a )  s l a b s  where h e a t i n g  d u c t s ,  p ipes  

o r  r e s i s t a n c e  wi r ing  a r e  embedded 
i n  o r  beneath the  s l a b s  

(b) s l a b s  o t h e r  than those descr ibed  
i n  ( a )  

26.7 

14.2 

14,400 and over  
E 

up t o  6,300 

Notes t o  Table 3.2.A.: 

T 
I 

14.2 17.0 19 .3  
i 
! 

21.0 

9,000 11,700 

Column 1 

(1) Where t he  number of  degree days f o r  a p a r t i c u l a r  a r e a  i s  d i f f e r e n t  from those 
l i s t e d ,  i n t e r p o l a t i o n  between va lues  shown i n  t h e  Table may be  made t o  o b t a i n  the  
minimum requ i r ed  thermal r e s i s t a n c e  va lues  f o r  t h a t  a r ea .  

(2) Every foundat ion w a l l  f a c e  having more than 50 p e r  c e n t  of i t s  a r e a  exposed t o  
o u t s i d e  a i r  and those p a r t s  of foundat ions w a l l s  of wood-frame cons t ruc t ion  above 
e x t e r i o r  ground l e v e l  s h a l l  have a thermal  r e s i s t a n c e  conforming t o  t he  requirements 
f o r  w a l l  assemblies  above ground l e v e l .  

I 2 3 4 I 5 



Table 4.2.A. 

Forming p a r t  of  A r t i c l e  4.2.1. 

Foundation w a l l  assembl ies  
s e p a r a t i n g  hea t ed  space  from 
unheated space ,  o u t s i d e  a i r  o r  
a d j a c e n t  e a r t h ( 2 )  

M I N I M U M  THERMAL RESISTANCE (R VALUE), h r  sq  f  t F O / ~ t u  1 
Maximum Number of  Fahrenhe i t  Degree ~ a ~ s  (1) 1 

Bu i ld ing  Assembly 
4 

Wall assemblies  above ground l e v e l  
(o the r  than foundat ion w a l l s )  
s e p a r a t i n g  heated space  from 
unheated space  o r  t he  o u t s i d e  a i r  

, 

space  from unheated space  o r  t h e  
e x t e r i o r  
( a )  i f  cornbus t i b  Ze construction 

i s  pe rmi t t ed  
(b) i f  noncombus t i b  Ze cons truction 

i s  r e q u i r e d  

, 

Roof o r  c e i l i n g  assemblies  
s e p a r a t i n g  hea t ed  space from 
unheated space  o r  the  e x t e r i o r  
(a)  i f  combustibze construction 

Floor  assembl ies  s e p a r a t i n g  hea t ed  

Per imeters  of slab-on-ground f l o o r s  
t h a t  a r e  less than 23.6 i n .  below 
a d j a c e n t  ground l e v e l  ( i n s u l a t i o n  only)  
(a)  s l a b s  where h e a t i n g  d u c t s ,  p ipes  

o r  r e s i s t a n c e  w i r i n g  a r e  embedded 
i n  o r  beneath t h e  s l a b s  

(b) s l a b s  o t h e r  than those  desc r ibed  
i n  (a )  

i s  pe rmi t t ed  
(b ) i f  noncombus t i b  Ze construction 

i s  r equ i r ed  

I 

up t o  6,300 
, 

10.8 

Notes t o  Table  4.2.A.: 

11,700 9,000 

14.2 

j Column 1 

(1) Where t h e  number of degree days f o r  a  p a r t i c u l a r  a r e a  i s  d i f f e r e n t  from those  
l i s t e d ,  i n t e r p o l a t i o n  between va lues  shown i n  t he  Table may b e  made t o  o b t a i n  t h e  
minimum r e q u i r e d  thermal  r e s i s t a n c e  va lues  f o r  t h a t  a r e a .  

I 

14,400 and over  I 
I 

I 

I 

2 

(2) Every foundat ion  w a l l  f a c e  having more t han  50 per  cen t  of i t s  a r e a  exposed 
t o  o u t s i d e  a i r  and t h o s e  p a r t s  of foundat ion  w a l l s  of wood-frame c o n s t r u c t i o n  above 
e x t e r i o r  ground l e v e l  s h a l l  have a  thermal  r e s i s t a n c e  conforming t o  t h e  requirements  
f o r  w a l l  assembl ies  above ground l e v e l .  

17.0 1 19 .3  
I 

I 3 /  I 5 



Table 5.8.A. 

Forming p a r t  of A r t i c l e  5 .8 .1 .  
1-- 1 1 

I n s u l a t i o n  Thickness ,  i n .  

I F l u i d  I Nominal P ipe  S i z e  

Temperature 

Range, OF 
1 

394 - 464 

Note t o  Table 5.8.A.: 

1 i n .  I 
1 1 

8 i n .  and 
and less 1%-2 i n .  2%-4 i n .  5-6 i n .  l a r g e r  ' 

4 

1 1 

1 .5  i 2.0 2.5 3.5 1 3.5 / 

Below 4 1  

Column 1 

(1) Table 5.8.A. i s  based on i n s u l a t i o n  w i th  a thermal  
r e s i s t a n c e  p e r  i nch  of t h i cknes s  o f  4 . 3  hrmsq f t o 0 F / B t u ,  
where t he  thermal  r e s i s t a n c e  i s  determined from the  thermal  
c o n d u c t i v i t y  measured i n  conformance w i th  ASTM C177-76 ,  
"Standard Tes t  Method f o r  Steady-State  Thermal Transmiss ion 
P r o p e r t i e s  by Means of t h e  Guarded Hot P l a t e . "  For i n s u l a t i o n  
hav ing  a thermal  r e s i s t a n c e  p e r  i nch  o t h e r  than  4.3 hrmsq f t m ° F / ~ t u ,  
t he  t h i cknes s  o f  thermal  i n s u l a t i o n  is  determined by mu1 t i p l y i n g  
t he  t h i cknes s  v a l u e s  i n  t h e  Table by 4.3/R, where R i s  t he  
a c t u a l  thermal  r e s i s t a n c e  of t h e  i n s u l a t i o n  p e r  i nch  of  
t h i cknes s  . 

1 . 0  

2 
1 

1 . 5  

3 

1 . 5  

4 
A 

1 .5  
i 
I 1 . 5  1 
I 

1 6 I 
I 



Table 5.13.A. 

Forming p a r t  of A r t i c l e  5.13.4. 

Water 

Temperature,'F 

--- 

--- 

85 

95 

4 

r 

Heating o r  

Cooling Medium 

Air, e n t e r i n g  equipment 

Air, condenser ambient 
( a i r  cooled) 

FJater , condenser i n l e t  

Water, condenser o u t l e t  

Column 1 

A i r  Temperature, OF 

Wet Bulb 

80 

95 

67 

75 

--- 

--- 

--- 

--- 

2 1( 
3 



Table  5.14.B. 

Forming p a r t  of A r t i c l e  5.14.3.  

Note t o  Table  5.14.B.:  

r 

(1) S tandard  r a t i n g  c o n d i t i o n s  f o r  wa t e r  c h i l l e r s  s h a l l  i n c l u d e  a 
wate r  f o u l i n g  f a c t o r  f o r  t u b e s  e q u a l  t o  0.0010 hrosq  f t * F O / ~ t u ,  
excep t  t h a t  when non-ferrous  t u b e s  a r e  used t h e  f a c t o r  may be  reduced 
t o  112 t h i s  va lue .  No f o u l i n g  f a c t o r  is nece s sa ry  f o r  r e f r i g e r a n t .  

TEMPERATURES FOR STANDARD RATING 

Loca t ion  of  

Meas uremen ts 

Water tempera ture  l e a v i n g  
c h i l l e r  

Water tempera ture  e n t e r i n g  
c h i l l e r  

Water tempera ture  l e a v i n g  
condenser  

Water tempera ture  e n t e r i n g  
condenser  

Condenser ambient 
(Ai r  o r  evapo ra t i ve  coo led)  

S a t u r a t i o n  tempera ture  a t  
d i s cha rge  p r e s s u r e ,  f o r  water 
coo led  o r  evapo ra t i ve  coo led  
compressors 

S a t u r a t i o n  tempera ture  a t  
d i s c h a r g e  p r e s s u r e ,  f o r  a i r  
coo led  compressors 

Column 1 

CONDITIONS FOR WATER CHILLERS, OF 

Type of  Water C h i l l e r  

C e n t r i f u g a l  o r  
Self -Contained 
Rec ip roca t i ng  

44 

54 

95 

85 

95 dry bu lb  
75 w e t  bu lb  

I 

Rec ip roca t i ng  
Without I n t e g r a l  
Condenser 

44 

54 I 
--- 

--- 

--- 

--- 

--- 

2 
i 

105 

120 

3 
4 



Table  5.17.A. 

Forming p a r t  of A r t i c l e  5.17.3.  
r 

STANDARD RATING CONDITIONS FOR HEAT PUMPS USED FOR HEATING 

Locat ion of  
Temperature 
Measurement 

Air e n t e r i n g  
' equipment 

O u t d o o r u n i t  
ambient 

Water e n t e r i n g  1 equipment 

Column 1 
b 

Water Source 

70°F dry bu lb  
t empera ture  

--- 

A i r  Source 

' Condi t ion No.1 

70°F dry  bu lb  
t empera ture  

4 7 " F d r y b u l b  

I 
Condi t ion No.2 

70°F dry bu lb  
t empera ture  

1 7 " F d r y b u l b  
and 

43°F w e t  bu lb  
t empera ture  

--- 

2 
! 

and I 
15°F w e t  bu lb  i --- 
t empera ture  

--- 1 60°F 
I I I 

3  I 4 




