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ANALYZED 
5.1 ENERGY CONSERVATION AND BUILDING REGULATIONS 

H. B r ian  Dickens*, D iv i s ion  of Bu i ld ing  Research National Research Council o f  Canada, and 
A.G. Wilson*, Technological Research and Development, Publ ic Works Canada, Ottawa 

ABSTRACT.- The impl icat ions  of including energy conservation a s  an 
add i t iona l  major ob jec t ive  of bu i ld ing  codes a r e  considered i n  
r e l a t i o n  t o  the  t r a d i t i o n a l  concern of codes wi th  the  s a f e t y  and 
hea l th  aspects  of bui ldings .  Mention is made of a l t e r n a t i v e  o r  
complementary forms of regulat ion u t i l i z i n g  f i s c a l  measures o r  
r a t ion ing  but  i t  is noted t h a t  these  could s u b s t a n t i a l l y  complicate 
enforcement by n e c e s s i t a t i n g  t h e i r  own s p e c i a l  con t ro l  process.  This 
is c i t e d  as a compelling reason f o r  us ing the  t r a d i t i o n a l  bu i ld ing  
regulatory approaches. The s t a t u s  of USA and Canadian a c t i v i t i e s  wi th  
respect  t o  the  development of r egu la t ions  t o  con t ro l  energy use i n  
bui ldings  is reviebed with  the  p a r t i c u l a r  reference t o  ASHRAE Standard 
90-75 a n d - t h e  National Building Code of Canada. The r e l a t i v e  meri ts  
of p resc r ip t ive  and performance approaches a r e  discussed with  emphasis 
on the  problems of app l i ca t ion  and enforcement. Reference is  made t o  
the technical  problems t h a t  can a r i s e  from r e t r o f i t t i n g  of e x i s t i n g  
bui ldings  t o  conserve energy which could l ead  t o  higher  maintenance 
c o s t s  and unsafe condi t ions  . 
SOMMAIRE. - Les impl icat ions  d ' inc lu re  l a  conservation de 1 '6nergie  
colmne un a u t r e  o b j e c t i f  p r i n c i p a l  des codes du bl t iment  son t  6 tudi6es  
en rapport  avec l ' i n t 6 r 8 t  t r a d i t i o n n e l  des codes - l e s  a spec t s  de 
s6cur i tB e t  de s a l u b r i t 6  dans l e s  bl t iments .  I1 e s t  f a i t  mention 
d ' a l t e r n a t i v e s  ou des formes compl6mentaires de r'eglement en 
u t i l i s a n t  des mesures f i s c a l e s  ou de rationnement mais il e s t  not6 
que ce l l e s -c i  pourra ient  compliquies substant ie l lement  l ' a p p l i c a t i b n  
en n6cess i t an t  l e u r  propre &thode pa r t i cu l i ' e r e  de  contr8le .  Ce q u i  
pr6c'ede explique l a  r a i son  pour l a q u e l l e  on i n s i s t e  s u r  l ' o b l i g a t i o n  
d ' u t i l i s e r  l e s  approches t r a d i t i o n n e l l e s  de rgglementation du bftiment.  
L'Ctat des a c t i v i t 6 s  des Etats-Unis e t  du Canada 2 1'6gard du d6veloppe- 
ment des p resc r ip t ions  pour c o n t r s l e r  l ' u t i l i s a t i o n  de 1 '6nergie  dans 
l e s  bl t iments  e s t  r e v i s e  en r6fBrant particuli 'erement 1 l a  Norme ASHRAE 
90-75 e t  au Code na t iona l  du bl t iment  du Canada. Le b ien  fond6 r e l a t i f  
des  approches basses s u r  des p resc r ip t ions  e t  s u r  l a  tenue en s e r v i c e  
son t  discutBs en i n s i s t a n t  s u r  l e s  probl'emes d 'appl icat ion e t  de mise 
en vigueur.  On r e f a r e  Bgalement aux probl'emes techniques qui-peuvent  
survenir  l o r s  de l a  modif icat ion de bf t iments  e x i s t a n t s  en vue de l a  
conservation de 1'Bnergie qu i  peut mener 'a des coDts p lus  6lev6s 
d ' en t re t i en  e t  des condi t ions  dangereuses. 

INTRODUCTION 

Increasing world p r i c e  o f  petroleum and 1 im i -  
ta t ions  o f  domestic reserves r e l a t i v e  t o  demand 
have focused a t t e n t i o n  i n  Canada and the USA on the 
need to conserve non-renewable energy resources or,  
more s p e c i f i c a l l y ,  to reduce energy waste. Reduc- 
t i o n  o f  such waste i s  regarded as the most cost- 
e f f e c t i v e  o f  various steps being taken t o  reduce 
dependency on fore ign suppl ies and to provide the 
time requi red t o  develop a l te rna te  renewable 
sources o f  energy. As 114 t o  1/3 o f  prime energy 
consumed i n  Canada i s  associated w i t h  the oper- 
a t i o n  o f  bu i ld ings,  t h i s  i s  one o f  the areas re -  
ce i  v ing much a t t e n t i o n  r e l a t i v e  t o  energy conser- 
vation. 

Those responsible f o r  energy-use p o l i c i e s  
have concluded tha t  some form o f  p o s i t i v e  
inf luence, beyond normal market forces, i s  
necessary t o  improve the energy-use e f f i c i e n c y  o f  
bu i ld ings.  Pr ice o f  petroleum i s  already subject  
t o  regulatory  forces b u t  t h i s  mechanism i s  n o t  of 
i t s e l f  s u f f i c i e n t  t o  ensure t h a t  the design and 
operat ion of bu i ld ings wi 11 be adequate w i t h  
respect t o  energy conservation. At tent ion i s  
being given, therefore, t o  o ther  mechanisms f o r  
reducing energy use i n  bu i  1 dings, i n c l  udi ng 
regulat ion o f  design and construct ion through 
bui  1 ding codes. 

*H.B. Dickens i s  Deputy Chairman and A.G. Wilson i s  Chairman o f  the NRC Associate Committee on the 
National Bu i ld ing  Code. 



B u i l d i n g s  a r e  q u i t e  d i f f e r e n t  f rom most 
consumer products  i n  r e l a t i o n  t o  t h e  way i n  which 
they a r e  produced. marketed, and used. B u i l d i n g s  
i n  general  have a  much l onge r  l i f e  c y c l e  than 
o t h e r  man-made products.  They may be used by more 
than one genera t ion .  They a r e  gene ra l l y  f i x e d  t o  
one l o c a t i o n .  They a r e  very  o f t e n  owned o r  used 
by people who had no cho ice  i n  comni t t i n g  t h e  
o r i g i n a l  design o r  purchase. They cannot be 
r e a d i l y  d iscarded i f  they a r e  l e s s  than s a t i s -  
f ac to ry .  Soc ie ty ,  there fore ,  has an i n t e r e s t  i n  
b u i  1  d ings t h a t  transcends the  i n d i v i d u a l .  The 
design o f  a  b u i l d i n g  may commit t he  energy r e q u i r e d  
f o r  i t s  ope ra t i on  f o r  a  l ong  t e n .  Th is  may be of  
some concern t o  an i n d i v i d u a l  owner b u t  i t  shou ld  
be o f  g r e a t e r  s i g n i f i c a n c e  t o  s o c i e t y  as a  whole. 
Measures t o  promote energy conservat ion  i n  b u i l d -  
i ngs  a r e  t he re fo re  n o t  t o  p r o t e c t  t he  consumer 
i n  t h e  normal sense, b u t  r a t h e r  f o r  conserving an 
e s s e n t i a l  b u t  dw ind l i ng  resource f o r  t he  broader 
w e l f a r e  o f  soc ie t y .  I n  o u r  type o f  s o c i e t y  such 
c o n t r o l  has u s u a l l y  been l i m i t e d  t o  t imes of 
n a t i o n a l  emergency when ex t rao rd ina ry  measures a r e  
considered necessary and where i t  i s  assumed t h a t  
t he  d u r a t i o n  o f  c o n t r o l  would be r e l a t i v e l y  sho r t .  
Such r e g u l a t i o n  i s  normal ly  exe rc i sed  by a  c e n t r a l  
a u t h o r i t y  through c o n t r o l  o f  d i s t r i b u t i o n  ( t o  whom 
and how much). 

I n  cons ide r i ng  b u i l d i n g  codes as a  v e h i c l e  
f o r  r e g u l a t i o n  t he re  i s  an i m p l i c i t  assumption 
t h a t  t he  p rov i s i ons  w i l l  be developed by some 
process o f  consensus, t h a t  they  w i l l  evo lve  as a  
r e s u l t  o f  the  i n t e r a c t i o n  o f  var ious  s o c i e t a l  
fo rces ,  and t h a t  they w i  11 be o f  i n d e f i n i t e  
dura t ion .  Th is  i s  t h e  general  ph i losophy t h a t  
l i e s  beh ind the  development o f  t he  Nat iona l  B u i l d -  
i n g  Code o f  Canada which now forms the  bas i s  f o r  
p r a c t i c a l l y  a1 1  b u i l d i n g  r e g u l a t i o n s  i n  e f f e c t  i n  
Canada. I t i s  a l s o  w e l l  t o  recogn ize  t h a t  t r a -  
d i t i o n a l l y  b u i l d i n g  codes have been concerned w i t h  
t he  r e g u l a t i o n  o f  b u i l d i n g s  p r i m a r i l y  i n  t he  
i n t e r e s t  o f  s a f e t y  and hea l t h .  Th is  has been the  
bas i s  o f  most o f  t h e  r e g u l a t i o n s  developed f o r  
consumer products  as w e l l .  I n  recen t  years  t he re  
have been demands f o r  more p r o t e c t i o n  f o r  t he  
consumer i n  r e l a t i o n  t o  q u a l i t y  o f  manufactured 
products ,  b u t  such p r o t e c t i o n  has n o t  y e t  been a  
p r i n c i p a l  f a c t o r  i n  t he  development o f  b u i l d i n g  
regu la t i ons .  There i s ,  i n  p r i n c i p l e ,  no obvious 
requirement t h a t  c o n t r o l  o f  energy use i n  b u i l d -  
ings  should be exerc ised through t h e  mechanisms 
c u r r e n t l y  used t o  r e g u l a t e  t he  design and con- 
s t r u c t i o n  o f  b u i l d i n g s  f rom the  s tandpo in t  o f  
s a f e t y  and hea l t h .  There i s  however a  compel l ing  
pragmatic reason f o r  employing t r a d i t i o n a l  b u i l d -  
i n g  r e g u l a t o r y  a u t h o r i t i e s  f o r  t h i s  purpose - 
namely, t h a t  they  a r e  now p r o v i d i n g  an e f f e c t i v e  
r e g u l a t o r y  medi um and thus a d d i t i o n a l  admini - 
s t r a t i v e  o rgan i za t i ons  f o r  t h i s  purpose may be 
d i f f i c u l t  t o  j u s t i f y .  

A l t e r n a t i v e  o r  complementary forms o f  regu- 
l a t i o n  can, o f  course, be envisaged, compr is ing  
f i n a n c i a l  i ncen t i ves .  For example, t a x  advan- 
tages o r  subs id ies  cou ld  be used t o  encourage 
c a p i t a l  investment i n  b u i l d i n g  design o r  com- 
ponents t h a t  reduce demand on non-renewable 
sources. Pena l t i es  f o r  consumption beyond an 

es tab l i shed  energy budget have a l s o  been proposed. 
Al though such measures a r e  a t t r a c t i v e  f rom the  
s tandpo in t  o f  encouraging good ope ra t i ng  prac- 
t i c e s  and i nc reas ing  t h e  probabi  1  i t y  o f  ach iev ing  
des i red  e f f i c i e n c y  i n  energy u t i l i z a t i o n  they add 
s u b s t a n t i a l l y  t o  t he  comp l i ca t i on  o f  c o n t r o l .  
They would r e q u i r e  a  budget and pena l t y  system, a  
mechanism and techniques f o r  o b t a i n i n g  v e r i f i e d  
records o f  consumption under c a r e f u l l y  s p e c i f i e d  
cond i t i ons  and an assoc ia ted c o n t r o l  process and 
accompanying bureaucracy. Th is  approach can be 
a p p l i e d  where s p e c i f i c  energy use t a r g e t s  a r e  
l a i d  down, as i n  t he  case o f  t he  f ede ra l  govern- 
ment 's "in-house" program c u r r e n t l y  c a l l  i ng f o r  
zero ove r  a l l  growth i n  energy use a f t e r  an 
i n i t i a l  r educ t i on  o f  10%. I t i s  a l s o  a p p l i c a b l e  
where design o f  new b u i l d i n g s  and ope ra t i on  o f  
e x i s t i n g  ones a r e  under t h e  c o n t r o l  o f  a  s i n g l e  
owner, as i n  t he  p u b l i c  sec tor .  It i s  n o t  
ev iden t ,  however, t h a t  such an approach i s  
app rop r i a te  a t  t h i s  t ime f o r  n a t i o n a l  a p p l i -  
ca t i on .  As a  minimum i t  would seem prudent  a t  
t h i s  stage t o  develop acceptable procedures f o r  
e s t a b l i s h i n g  normal ized energy-use f i g u r e s  f o r  
e x i s t i n g  b u i l d i n g s  and t o  ensure t h a t  new b u i l d -  
i ngs  i nco rpo ra te  means f o r  determin ing a c t u a l  
annual energy use. 

I n  cons ide r i ng  methods o f  c o n t r o l  i t  w i l l  
be use fu l  t o  examine the  s t a t u s  o f  c u r r e n t  
e f f o r t s  t o  r e g u l a t e  energy use i n  b u i l d i n g s  i n  
bo th  the  USA and Canada and t o  cons ider  the  
na tu re  o f  standards developed f o r  t h i s  purpose 
bo th  f rom the  s tandpo in t  o f  what i s  d e s i r a b l e  i n  
p r i n c i p l e  and what i s  s u i t a b l e  f o r  e f f e c t i v e  
appl  i cd ti on. 

USA ACTIVITIES 

With re fe rence  t o  t he  USA s i t u a t i o n  t h e  
Federal  Government i s  a c t i v e l y  seeking t o  estab- 
l i s h  l e g i s l a t i o n  by which i t  can encourage the  
p repa ra t i on  and adopt ion  o f  energy conservat ion  
standards f o r  b u i l d i n g s  b u t  i t  i s  a t  t he  S t a t e  
l e v e l  t h a t  t he  most d i r e c t  a c t i v i t y  i s  t a k i n g  
p lace.  A r e p o r t  pub l ished i n  March 1976 by the  
Center f o r  B u i l d i n g  Technology o f  t he  Nat iona l  
Bureau o f  Standards i n d i c a t e d  t h a t  Sta tes  w i t h  
a u t h o r i t y  t o  c o n t r o l  energy use through regu- 
l a t i o n  o f  the  design and c o n s t r u c t i o n  o f  new 
b u i l d i n g s  a t  t h a t  t ime covered 54% o f  t he  Un i ted  
Sta tes  popu la t ion .  The r e p o r t  no ted t h a t  a l though 
l o c a l  governments cou ld  r e g u l a t e  bu i  1  d ing  energy 
conservat ion  i n  t he  absence o f  S ta te  a u t h o r i t y ,  
few l o c a l  governments had chosen t o  do so. S ta te  
a u t h o r i t y  has been l e g i s l a t e d  through e i t h e r  
Statewide B u i l d i n g  Codes o r  through Acts dea l i ng  
o n l y  w i t h  b u i l d i n g  energy conservat ion .  I n  
Statewide B u i l d i n g  Code Acts, a u t h o r i t y  may be 
granted s p e c i f i c a l l y  through work ing i n  t he  Act  
o r  by a d m i n i s t r a t i v e  i n t e r p r e t a t i o n  o f  the  hea l th ,  
s a f e t y  and w e l f a r e  clauses o f  t he  Act .  The r e p o r t  
i n d i c a t e d  t h a t  o n l y  t h ree  Sta tes  had energy 
a u t h o r i t y  separate f rom t h e  B u i l d i n g  Code Ac t  and 
noted t h a t  most Sta tes  w i t h o u t  a  Statewide B u i l d -  
i n g  Code f i n d  i t  d i f f i c u l t  t o  j u s t i f y  and estab- 
l i s h  an a d d i t i o n a l  a d m i n i s t r a t i v e  o r g a n i z a t i o n  t o  
r e g u l a t e  energy i n  new b u i l d i n g ,  design and 
cons t ruc t i on .  



Several S ta tes  have a l so  made use of finan- 
c i a l  incentives to  encourage energy saving meas- 
ures i n  buildings. These take the form of tax 
exemptions, subsidies and low i n t e r e s t  loans f o r  
energy-conserving a c t i v i t i e s  and include s o l a r  
energy and thermal insulat ion b i l l s  introduced in 
S ta te  l eg i s la tu res  which c a l l  f o r  sa les  o r  
property tax exemptions o r  lower assessments f o r  
reductions in  the use of f o s s i l  fue l s .  A t  the 
Federal level the proposed energy conservation 
Act would require the adoption of energy conser- 
vation standards f o r  bui 1 dings by a1 1 communities 
wishing to avai l  themselves of federal funds f o r  
new resident ial  and commercial construction. 

ASHRAE STANDARD 90-75 

The development of appropriate energy conser- 
vation regulations f o r  adoption under the S ta te  
enabling leg i s la t ion  has proved d i f f i c u l t  and has 
given r i s e  t o  considerable controversy. Much of 
th i s  controversy has centred around the Standard 
produced by the American Society of Heating, 
Refrigerating and Ai r-Condi t ioni  ng Engineers known 
as  ASHRAE 90-75 and e n t i t l e d  "Energy Conservation 
in New Buildings." The National Bureau of 
Standards developed the technical base f o r  t h i s  
document which was then turned over t o  ASHRAE f o r  
processing as  a consensus standard. The document 
was issued a s  a formal ASHRAE standard in  August 
1975 following many thousands of man-hours of 
work by ASHRAE members and three extensive reviews. 
I t  covers a l l  types of buildings and i s  the only 
comprehensive standard on energy conservation 
developed to date. I t s  f i r s t  nine sections a r e  
prescr ipt ive i n  nature and cover the building 
envelope, heating, vent i la t ing and air-condition- 
ing systems and equipment, water heating, e lec-  
t r i c a l  d i s t r ibu t ion  and l ight ing.  Section 10 i s  
performance oriented and allows the designer t o  
consider a1 te rna t ive  building systems and equip- 
ment design providing they do not exceed the 
to ta l  energy consumption derived by applying the 
f i r s t  9 sect ions.  Thus i t  i s  basical ly  a pre- 
s c r i p t i v e  standard with some performance options. 

Because i t  specif ied l imited U-values f o r  
components of the enclosure, shading coeff icients  
f o r  glazing, and illumination levels  f o r  the 
l ight ing subsystems, Standard 90-75 has been 
c lass i f i ed  as  a component-performance standard. 
The heating, vent i la t ing,  air-conditioning and 
e lec r ica l  systems a r e  ca l led  up e i t h e r  i n  
prescr ipt ive terms o r  as guidelines; minimum 
performance levels  a re  given f o r  ce r ta in  indi- 
vidual equipment components. One of the concerns 
about such an approach i s  whether the require- 
ments f o r  the components and subsystems a r e  
always rat ional  in  terms of optimizing over a l l  
building performance. and whether they a re  unduly 
r e s t r i c t i v e .  The ideal object ive i s  to  permit 
f l e x i b i l i t y  of design in relat ion to functions 
and y e t  protect  the public i n t e r e s t  i n  re la t ion  
to energy use. 

ASHRAE Standard 90-75 attempts to overcome 
the c r i t i c i sm of i n f l e x i b i l i t y  by offer ing the 
option of any a1 te rna t i  ve building design tha t  
can be shown by computation t o  have no higher 

annual energy consumption than a s imi la r  one 
designed t o  meet the component-performance 
requirements. In e f f e c t  i t  permits the estab- 
lishment of a maximum annual energy consumption 
f igure based on the component performance require- 
ments. This feature i s  an innovative approach to 
standards wri t ing,  but one could question whether 
the component performance and prescr ipt ive 
requirements of the Standard necessar i ly  o f f e r  
the best basis f o r  establ ishing a r e a l i s t i c  
energy budget. A t  the same time the standard has 
been subjected t o  broad public review and one 
must assume tha t  the requirements represent a 
consensus view of  current  acceptable pract ice and 
hence a compromise between what i s  technologi- 
ca l ly  possible and economically and soc ia l ly  
acceptable. 

There i s  much i n t e r e s t  in  ASHRAE Standard 
90-75 as  a basis f o r  energy conservation regu- 
l a t ions  but there i s  a l s o  some reluctance t o  
adopt the standard i n  i t s  or iginal  form because 
i t  i s  considered too d i f f i c u l t  to  enforce. The 
three mdel  Code-writing bodies in  the USA (ICBO, 
BOCA & SBCC) a r e  agreed tha t  the Standard i s  
acceptable as a guideline f o r  the generation of 
energy conservation c r i t e r i a  f o r  the model codes 
but think t h s t  I t  weds  to  be rewritten in  Code 
language and i t s  content c l a r i f i e d  f o r  code 
adoption. They a r e  current ly developing a re- 
vised version t h a t  i s  more compatible with the 
enforcement process. These revised requirements 
w i  11 be processed by each body individually 
through i t s  Code change hearings with the object  
of achieving a uniform approach to energy conser- 
vation. Since most S t a t e  and local Codes a r e  
based on one of these model Code d0cument.s such 
action could have far-reaching e f f e c t s .  

A s ign i f ican t  and paral le l  concern and one 
to which the various Code groups in  the USA a r e  
a l so  giving a t ten t ion  i s  the need to implement a 
program of t raining and education f o r  those in- 
volved i n  applying and administering the new 
energy conservation requirements. I t  i s  claimed 
t h a t  most Code administrators do not have the 
expert ise  needed to evaluate bui 1 ding designs i n  
terms of the energy requirements i n  ASHRAE 
Standard 90-75. The problem takes on even 
greater  s ignif icance in  the enforcement of f u l l  
performance-type standards t h a t  a r e  intended t o  
encourage innovative designs and require a higher 
level of knowledge and a g rea te r  degree of judg- 
ment in  t h e i r  application. The energy budget 
approach, f o r  example, wil l  require the estab- 
lishment of reproducible methods of computing 
annual energy consumptions capable of broad 
appl icat ion by qua l i f i ed  prac t i t ioners  and the 
acceptance of such computations by building 
au thor i t i es  as  the basis of Code enforcement. 
The establishment of courses t o  develop the 
necessary expert ise  of both Code o f f i c i a l s  and 
designers will  be an important requirement and a 
key fac tor  in  the successful appl icat ion of 
energy conservation standards. 

CANADIAN ACTIVITIES 

There have been a number of developments 



tak ing place i n  Canada o f  relevance t o  energy 
conservation and bu i ld ing  codes. 

During the preparat ion o f  the 1975 e d i t i o n  of 
the NBC the ACNBC gave care fu l  considerat ion t o  
the r o l e  o f  the Code w i t h  respect t o  energy 
standards and concluded t h a t  no ac t ion  should be 
taken u n t i  1 a comprehensive approach was devel- 
oped. The committee had been s p e c i f i c a l l y  asked 
to inc lude thermal insu la t ion  requirements bu t  
bel ieved t h a t  t o  do so would only  r e s u l t  i n  a 
fragmented approach to t h i s  important matter. O f  
concern a lso  was the question o f  whether a bu i ld -  
i n g  Code t h a t  t r a d i t i o n a l l y  deals on ly  w i t h  
matters o f  heal th  and safety  i s  the proper medium 
f o r  promulgating energy conservation requirements 
f o r  the country. 

The Committee decided instead t o  request the 
National Research Council t o  oversee the develop- 
ment o f  c r i t e r i a  f o r  energy conservation i n  bu i ld -  
ings i n  conjunct ion w i t h  other  in te res ted  groups 
and t o  make these ava i lab le  f o r  possible process- 
ing  on a nat ional  basis. This work was subse- 
quently undertaken by a Federal Interdepartmental 
committee* working i n  close associat ion w i t h  the 
s t a f f  o f  the National Research Council. The 
Associate Comni t t e e  on the National Bu i ld ing  Code 
has agreed i n  p r i n c i p l e  t o  assume r e s p o n s i b i l i t y  
f o r  developing a consensus standard u t i  1 i z i n g  the 
inpu t  provided by t h i s  Federal Comnittee and has 
establ ished a Standing Committee on Energy Conser- 
vat ion i n  Bui ld ings f o r  t h i s  purpose. I t has 
indicated, however, t h a t  i t  w i l l  probably want t o  
publ ish the standard separately from the National 
Bu i ld ing  Code i n  recogni t ion o f  the f a c t  t h a t  
energy conservation requirements are based on a 
d i f f e r e n t  s e t  o f  premises than the safety  and 
heal th  regulat ions i n  the Code i t s e l f .  

The p rov inc ia l  a u t h o r i t i e s  have ind ica ted  an 
i n t e r e s t  i n  such a document and i t s  preparat ion 
under the ACNBC auspices should provide a uniform 
basis f o r  adoption o f  energy conservation require- 
ments by the various l e g i s l a t i v e  a u t h o r i t i e s  
throughout Canada. I n  the meantime, some prov- 
inces, e. g. , Ontario, have begun t o  introduce 
energy requirements through t h e i r  p rov inc ia l  
b u i l d i n g  codes b u t  most ac t ion  t o  date on energy 
conservation i s  confined t o  p r o v i n c i a l l y  funded 
construct ion. The development o f  requirements 
f o r  t h i s  l a t t e r  purpose i s  general ly the respons- 
i b i  1 i t y  o f  departments other  than those concerned 
w i t h  b u i l d i n g  regulat ions. 

At  the Federal l e v e l  i t  i s  expected t h a t  the 
d r a f t  requirements developed by the In terdepar t -  
mental Comni t t e e  wi 11 be appl ied t o  a l l  Federal 
bu i ld ings pending completion o f  the consensus 
standard by the Associate Comnittee on the 
National Bu i ld ing  Code. 

SOME IMPORTANT CODE CONSIDERATIONS 

A1 though the energy s i t u a t i o n  has created 
strong pressures t o  introduce energy conser- 

vat ion measures i n  bu i ld ings as soon as possible, 
experience has shown t h a t  much time i s  required 
to a l low the various par t ies  involved, inc lud ing  
the design professions, the mater ia l  suppl iers  
and the regulatory  au thor i t i es ,  t o  adapt t o  new 
requi rements. The hasty in t roduc t ion  o f  regu- 
l a t i o n s  i n  a new and complex area can lead to 
serious s ide e f f e c t s  such as market d isrupt ions,  
undue o r  counter-producti ve design r e s t r a i n t s  and 
enforcement d i f f i c u l t i e s .  

A good standard f o r  purposes o f  b u i l d i n g  
regu la t ion  should, i dea l l y ,  be based on reasona- 
b l y  c lear-cut  ob ject ives.  I t s  requirements 
should be ra t iona l  i n  r e l a t i o n  t o  the achieve- 
ment o f  these object ives and unambiguous. I t 
should be w i t h i n  the capacity o f  competent 
designers t o  apply, and o f  qua1 i f  i e d  regulatory  
a u t h o r i t i e s  to administer. Current regulat ions 
f o r  safety  and heal th  f a l l  shor t  on one o r  
another o f  these charac te r i s t i cs  and i t  can be 
expected t h a t  newly evolving energy conservation 
standards w i l l  a lso have s i g n i f i c a n t  shortcomings. 

A question cu r ren t l y  being asked i s  whether 
a component-performance standard such as ASHRAE 
90-75 i s  the most appropriate a t  t h i s  stage f o r  
Canadian condit ions; o r  whether i t  i s  pract icable 
t o  move d i r e c t l y  t o  a second-generation standard 
based on a spec i f i ed  annual energy budget 
approach. I t i s  general ly be l ieved t h a t  a 
comprehensive b u i l d i n g  performance standard based 
on s p e c i f i c  energy budgets f o r  d i f f e r e n t  occupan- 
c ies w i l l  a l low the greatest  f l e x i b i l i t y  o f  
appl icat ion.  This may be so b u t  there could a lso 
be some disadvantages w i t h  such an approach. 

I f  the energy budget i s  uniform f o r  a l l  
bu i ld ings o f  a c e r t a i n  occupancy type i t  may 
penal ize those w i t h  smaller f l o o r  areas and 
lower storey heights. For example, energy budg- 
e ts  s e t  t o  reduce subs tan t ia l l y  the present 
energy consumption o f  a l l  bu i ld ings classed as 
residences could we l l  be impract icable f o r  small 
s t ructures such as mobile homes. I n  extreme 
s i tua t ions  t h i s  could discourage the const ruct ion 
o f  such bui ld ings i n  favour o f  t r a d i t i o n a l  
housing which i s  general ly la rger .  The n e t  
e f f e c t  would be the use o f  more energy no t  less. 
On the other  hand i f  the energy budget i s  s e t  t o  
be pract icable f o r  small bu i ld ings then the over- 
a l l  energy saving may no t  be s u f f i c i e n t l y  h igh 
f o r  l a r g e r  bu i ld ings.  Clear ly  these aspects must 
be considered i f  r e a l i s t i c  energy budgets are t o  
be established. 

Over and above th is ,  a standard based on 
the energy budget approach can be most d i f f i c u l t  
t o  develop and administer and i t s  preparat ion 
w i l l  requi re extensive background information. 
It involves the s e t t i n g  o f  annual energy con- 
sumption targets  f o r  various b u i l d i n g  types on 
some wel l -def ined basis such as l i f e - c y c l e  
economics. I t also requires the establishment o f  
reproducible methods o f  computing annual energy 
consumptions which can be con t inua l l y  updated t o  

*The a c t i v i t i e s  o f  t h i s  C o n i t t e e  are ou t l i ned  i n  the paper by Dr. D.G. Stephenson i n  session 2 o f  t h i s  
Conference. 



arcommodate new techhology components and systems 
and be capable o f  broad app l i ca t ion  by q u a l i f i e d  
p rac t i t i oners .  The system must be accepted by 
b u i l d i n g  a u t h o r i t i e s  as the basis o f  regulat ion.  
The framework o f  such a nat ional  computation 
system has been establ ished by the Department o f  
Publ ic Works b u t  i t  must evolve t o  encompass the 
p r i v a t e  as we l l  as the publ ic  sector  since i t  i s  
essent ia l  t h a t  a la rge  number o f  p rac t i t i oners  
qu ick ly  become capable o f  using the system and o f  
con t r ibu t ing  t o  i t s  fu r the r  development. 

For these reasons the Interdepartmental 
Committee has adopted a two-pronged approach. The 
long-term b u i l d i n g  performance standard; i n  the 
shor t  term, the Committee i s  concentrat ing on the 
development o f  a component performance standard 
based on ASHRAE 90-75. This l a t t e r  type o f  
standard may have less impact i n  terms o f  energy 
savings since the k ind o f  energy and the oper- 
a t i o n  o f  the mechanical services are no t  speci- 
f i e d  bu t  i t  i s  eas ier  t o  apply a t  t h i s  stage and 
more adaptable t o  code enforcement. 

I t  i s  o f  i n t e r e s t  t o  note t h a t  a study by 
A.D. L i t t l e  Inc. has ind ica ted  t h a t  app l i ca t ion  of 
the ASHRAE Standard i n  the USA would r e s u l t  i n  
s d l  o r  i n s i ~ t f i c a n t  reductions i n  annual energy 
consumption f o r  s ing le- fami ly  residences, bu t  
substant ia l  reduct ions f o r  mu l t i - fami l y  r e s i -  
dences, schools, o f f i c e  bui ld ings and r e t a i l  
stores. No s i m i l a r  study has been made f o r  
Canadian condit ions. However, energy-re1 ated 
requirements i n  Residential  Standards, a document 
published under the auspices o f  the Associate 
Comnittee on the National Bu i ld ing  Code and used 
by Central Mortgage and Housing Corporation for  
a l l  const ruct ion under the National Housing Act, 
already provide f o r  a higher leve l  o f  energy 
conservation than does ASHRAE 90-75. 

I n  developing energy conservation standards 
f o r  mandatory app l i ca t ion  i t  i s  important t o  
es tab l i sh  c l e a r l y  the basis on which energy- 
r e l a t e d  requirements are to be selected. For 
instance, a re  they t o  be se t  on the basis of 
economic bene f i t s  t o  the owner o r  t o  achieve a 
c e r t a i n  spec i f i ed  energy saving? It i s  a lso 
important t o  assess c a r e f u l l y  the impact of the 
proposed requi rements on t y p i c a l  bui 1 ding prac- 
t i c e s  and on the economics o f  construct ion. I t 
was claimed by some t h a t  the requirements i n  the 
f i r s t  d r a f t  o f  the ASHRAE 90-75 Standard would 
increase the cost  o f  const ruct ion by as much as 
33%. Such considerat ions cannot be ignored even 
i n  the p u r s u i t  o f  nat ional  o r  p rov inc ia l  objec- 
t i ves  f o r  energy saving. 

The development o f  the thermal insu la t ion  
requirements i n  the 1975 e d i t i o n  o f  Residential  
Standards provides an i n t e r e s t i n g  example o f  the 
kinds o f  considerat ions t h a t  ar ise.  The 
Committee's approach was predicated on economic 
benef i ts  t o  the owner ra ther  than on energy 
conservation per se. The thermal resistance (R) 
values were establ ished by comparing the annual 
saving i n  heating costs r e s u l t i n g  from added 
i n s u l a t i o n  w i t h  the cost o f  i n s t a l l i n g  the ex t ra  
insu la t ion ,  assuming t h a t  i t  would be amortized 

over a 25-year period. I n  the course o f  the work, 
however, some decisions had t o  be taken which were 
necessari ly a rb i  t ra ry .  These were as f o l  lows : 

- since the annual t o t a l  cost  curve when 
p l o t t e d  i s  r e l a t i v e l y  f l a t  over a wide 
range o f  "R" values, the comni t t e e  
decided tha t  the "R" values chosen would 
be those t h a t  g ive annual costs $5 above 
the annual optimum cost  per 1,000 sq f t  
(93 m2) o f  exposed surface ( o r  abaut $10 
per house per year above optimum]. This 
approach was adopted t o  achieve s i g n i f i -  
cant annual savings wi thout  requ i r ing  
excessive thicknesses o f  i nsu la t ion .  

- where stud wa l l  spaces a re  f i l l e d  w i t h  
insu la t ion ,  no addi t ional  i nsu la t ion  
need be provided. 

- the "R" values f o r  masonry wal ls  were 
establ ished t o  permit the continued use 
o f  nominal 2 in .  x 2 i n .  strapping. This 
i s  the la rges t  s i ze  o f  strapping permitted 
f o r  non-combustible construct ion, and the 
maximum s ize  tha t  can reasonably be 
requi red i n  ptact fce,  

These decisions were required t o  avoid serious 
impact on cer ta in  accepted const ruct ion pract ices 
and d is rup t ion  o f  establ ished markets. 

I n  add i t i on  t o  rev ised wa l l  and c e i l i n g  
i n s u l a t i o n  requirements, the 1975 e d i t i o n  o f  
Residential  Standards also incorporated other  
changes re la ted  t o  energy conservation. A1 1 
basement wal ls  must be insulated t o  a t  l e a s t  
1 f t  (305 mm) below ground l e v e l  regardless o f  
whether o r  not  they enclose habi tab le spaces. 
Heated crawl spaces must be insu la ted  t o  a t  
l e a s t  1 f t (305 mm) below ground leve l .  I n  
addi t ion,  there are requirements f o r  double 
glazing, weatherstr ipping o f  doors, and l i m i t s  
on a i r  i n f i l t r a t i o n  around windows. 

The document, Residential  Standards, i s  no t  
p a r t  o f  the'  Bu i ld ing  Code, b u t  i t s  requirements 
are appl ied by CMHC t o  a l l  r e s i d e n t i a l  construc- 
t i o n  under the National Housing Act and are used 
as a guide i n  much other  r e s i d e n t i a l  const ruct ion 
n o t  under the Act. It, therefore, inf luences 
much o f  the res iden t ia l  bu i  1 ding i n  Canada. 

Although no t  normally a top ic  included i n  
b u i l d i n g  regulat ions,  r e t r o f i t t i n g  o f  e x i s t i n g  
bu i ld ings  t o  improve t h e i r  energy use character- 
i s t i c s  o f f e r s  much greater  t o t a l  po ten t ia l  f o r  
energy savings than do new bui ld ings.  Those 
concerned w i t h  r e t r o f i t t i n g  should be aware, how- 
ever t h a t  i t  can create s i tua t ions  tha t  could 
lead t o  higher maintenance costs and even unsafe 
condit ions. 

The app l i ca t ion  o f  foam p l a s t i c s ,  f o r  
example, i s  a popular method o f  improving the 
i n s u l a t i o n  charac te r i s t i cs  o f  habi tab le rooms i n  
basements, but  the use o f  foam p l a s t i c s  as 
i n t e r i o r  f i n i shes  can lead  t o  increased f i r e  
hazards. Another example would be an e l e c t r i c a l  



system which was o r i g i r l a l l y  i n s t a l l e d  assumihg 
t h a t  the w i res  would be exposed t o  a i r .  Adding 
i n s u l a t i o n  t o  the w a l l s  cou ld  cause the w i res  t o  
overheat i n  h e a v i l y  loaded c i r c u i t s  by reducing 
a i r  c i r c u l a t i o n .  The p r a c t i c e  o f  adding insu-  
l a t i o n  t o  o l d e r  bu i l d ings ,  which may have been 
b u i l t  w i t h o u t  vapour b a r r i e r  p ro tec t i on ,  can 
a l so  l e a d  t o  ser ious problems through increased 
condensation w i t h  the  s t r u c t u r e  unless a c t i o n  
i s  taken t o  reduce the vapour and a i r  perme- 
ab i  1 i t y  o f  the i n t e r i o r  surfaces. 

I n  new const ruc t ion,  t he  respec t i ve  Codes 
p rov ide  p r o t e c t i o n  by c o n t r o l l i n g  the  way i n  
which such ma te r i a l s  can be app l ied.  I n  up- 
grad ing e x i s t i n g  cons t ruc t i on  t o  conserve energy 
care  must always be exerc ised t o  ensure t h a t  t he  
p rac t i ces  fo l l owed  do n o t  c rea te  problems o f  a 
more ser ious nature. 

CONCLUSIONS 

I t  i s  q u i t e  c l e a r  t h a t  t h e  preparat ion of  
adequate standards t o  regu la te  the  design of 
b u i l d i n g s  f o r  energy conservat ion presents a 
complex techn ica l  problem w i t h  soc ia l ,  economic, 
and l e g a l  imp l i ca t i ons .  It i s  s i m i l a r ,  i n  t h i s  
aspect, t o  the problem o f  prepar ing standards 
f o r  r e g u l a t i n g  b u i l d i n g  design f o r  sa fe t y  and 
hea l th .  But, whereas modern f i r e ,  s t r u c t u r a l  
and p u b l i c  h e a l t h  regu la t i ons  have been evo l v ing  
f o r  several  decades, there  i s  as y e t  no s i m i l a r  
background i n  energy conservat ion regu la t i ons  . 
Regulat ions t h a t  a r e  n o t  p r a c t i c a b l e  o r  a r e  
d i f f i c u l t  t o  enforce are  o f  quest ionab le  value 
regardless o f  t h e i r  u l t i m a t e  ob jec t i ve .  Regu- 
l a t i o n s  must always a n t i c i p a t e ,  and be t a i l o r e d  
to, t he  p r a c t i c a l  and economic means o f  t he  
soc ie t y  they a r e  t o  serve. 

Problems can be minimi zed (and perhaps 
avoided) by submi t t i ng  the d r a f t  requirements t o  
the  consensus process as i s  normal ly  done i n  
developing model Code documents such as the  
Nat iona l  B u i l d i n g  Code. This procedure w i l l  be 
fo l lowed i n  prepar ing energy conservat ion regu- 
l a t i o n s  under the  auspices o f  the Associate 
Committee on the  Nat iona l  B u i l d i n g  Code. By 
making these requirements a v a i l a b l e  f o r  comment 
as p a r t  o f  t he  consensus process they w i l l  a l s o  
be a v a i l a b l e  f o r  general use pending the develop- 
ment o f  a consensus standard. 

DISCUSSION 

R.W. Racine (B.C. Hydro & Power A u t h o r i t y ) :  I n t r o -  
duc t i on  o f  energy cvnservat ion cons iderat ions i n  
b u i l d i n g  codes i s  l o g i c a l  and des i rab le ;  however, 
care  i s  requ i red  t h a t  t h i s  doesn ' t  do more harm 
than good as f a r  as energy conservat ion i s  con- 
cerned. B u i l d i n g  codes tend t o  minimums, very  
o f t e n  sub jec t  t o  delayed impact, p a r t i c u l a r l y  
where they a re  sub jec t  t o  country-wide consensus 
as i s  des i rab le  and planned. Experience has shown 
t h a t  b u i l d i n g  code minimums tend t o  become the 
maximum l e v e l  o f  cons t ruc t i on  i n  the main, thus 
bu i  1 d ing  code energy conservat ion requirements 
cou ld  r e s u l t  i n  minimum l e v e l s  o f  energy conser- 
v a t i o n  i n  new b u i l d i n g s  throughout Canada i n  the 

coming decades. 

This i s  a h i g h l y  probable f a c t - o f - l i f e ;  i f  
so, we should recognize the s i t u a t i o n  and ensure 
t h a t  here i s  proper awareness and wide i d e n t i f i -  
c a t i o n  o f  the l i m i t s  and i n t e n t  o f  codes so t h a t  
the promotion o f  the b e t t e r  cons t ruc t i on  r e a l l y  
requ i red  f o r  t r u e  economy and energy conservat ion 
i s  n o t  rendered imprac t i ca l  by code requirements. 

Poss ib ly  one o f  the answers w i l l  be t o  
consp ic ious ly  i d e n t i f y  code requirements as 
minimums and t o  prov ide recommended requirements 
f o r  t r u e  l ong  term energy conservat ion. C e r t a i n l y  
a minimum requirement should be t h a t  energy con- 
se rva t i on  code requirements and assoc ia ted permi ts  
and approvals be c l e a r l y  i d e n t i f i e d  as t o  t h e i r  
coverage j u s t  as i f  i n f o r m a t i v e  l a b e l l i n g  laws 
were app l i cab le  t o  the s i t u a t i o n  also. 

Bui 1 d ing  codes can c o n t r i b u t e  t o  energy 
conservat ion by e s t a b l i s h i n g  the  minimums.. . . 
however, g r e a t  care  w i l l  be requ i red  t o  ensure 
t h a t  they d o n ' t  i n a d v e r t e n t l y  rob the count ry  o f  
the f u l l  economical energy conservat ion a v a i l a b l e  
by, i n  e f f e c t ,  e s t a b l i s h i n g  a low c e i l i n g  on the 
energy conservat ion i n  the m a j o r i t y  o f  bu i l d ings .  
Now i s  t he  t ime t o  consider how t h i s  w i l l  be 
avoided o r  maybe we should ask "can t h i s  be 
avoided?" 

H.B. Dickens: The concern expressed by 
Mr. R.W. Racine t h a t  minimum requirements f o r  
energy conservat ion may w e l l  become the maximums 
i n  ac tua l  p r a c t i c e  and thus i n h i b i t  t he  adopt ion 
o f  h ighe r  l e v e l s  o f  cons t ruc t i on  i s  one t h a t  can 
be r a i s e d  whenever minimum standards a r e  estab- 
l i s h e d  by l e g i s l a t i o n .  

One o f  the answers, as Mr. Racine h imse l f  
has suggested, i s  t o  ensure wide p u b l i c  aware- 
ness o f  the i n t e n t  o f  t he  document, t he  bas is  
on which the requirements have been formulated, 
and the f a c t  t h a t  they a r e  minimums and i n  no 
way a re  in tended t o  p r o h i b i t  t he  adopt ion o f  
h igher  l e v e l s  o f  const ruc t ion.  A more bas i c  
concern, however, i s  t o  ensure t h a t  the l e v e l s  o f  
energy conservat ion es tab l i shed  by l e g i s l a t i o n  
are, i n  f a c t ,  appropr ia te  and necessary. There 
i s  l i t t l e  p o i n t  i n  imposing requirements and 
e s t a b l i s h i n g  the r e l a t e d  enforcement procedures 
i f  the r e s u l t a n t  energy conservat ion standards 
a re  no h ighe r  than would be achieved under normal 
market forces. A fundamental problem faced by the 
developer o f  such standards i s  t h a t  o f  determin ing 
acceptable minimum l e v e l s  i n  terms o f  both  energy 
conservat ion and what i s  reasonable and r a t i o n a l  
f o r  mandatory app l i ca t i on .  Having es tab l i shed  
these minimum l e v e l s  o f  energy conservat ion 
through l e g i s l a t i o n  a d d i t i o n a l  energy saving 
measures may be encouraged through f i n a n c i a l  
i ncen t i ves .  

I t  should be noted t h a t  the model Code fo r  
Energy Conservation, which i s  under development 
by the  Associate Committee on the Nat iona l  Bu i l d -  
i n g  Code, i s  t o  be pub l ished as a separate docu- 
ment s ince  i t  i s  based on a d i f f e r e n t  s e t  o f  
premises than the Nat ional  B u i l d i n g  Code. I t  w i l l  



be coordinated w i t h  the National Bu i ld ing  Code. 
however, t o  ensure compati b i  1 i t y  o f  requl rements. 

J.H. Col lyer  ( A . D . I .  Limited): There a re  not 
i nfreqrtent instances o f  bu i  1  d l  ngs becmtng 
factual  w a l i  ty without  meeting the appl icable 
bu i ld ing  regulat ions. The plans a r e  drawn 
showing compliance b u t  t h e i r  major purpose appears 
t o  be to pass the hurd le o f  obta in ing the neces- 
sary b u i l d i n g  permit.  I s  there n o t  a  case for  
applying r e t m a c t i v i  ty i n  enforc ing mndatory 
compliance w i t h  bu i ld ing  regulat ions; i . e .  a bu f ld -  
?ng owner could be a t  any t ime held responsible f o r  
upgrading h i s  bu i  1  ding t o  the regulat ions as they 
were i n  force a t  the t ime the bu i ld ing  was b u i l t ?  

H.B. Dickens: The case o f  re t roac t i ve  enforcement 
o f  b u i l d i n g  regulat ions, as proposed by Mr. Col lyer,  
can be supported on the basis t h a t  i t  i s  the 
owner's r e s p o n s i b i l i t y  under the bu i ld ing  code 
l e g i s l a t i o n  t o  construct h i s  bu i ld ing  i n  confonn- 
ance w i t h  the code requirements. It i s  h jgh ly  
questionable, however. tha t  the procedure o f f e r s  
a v iab le  a1 te rna t i ve  t o  current  pract ices o f  
inspect ion during const ruct ion i n  view o f  the 
d i f f i c u l t i e s  t h a t  would be faced i n  i t s  imple- 
mentation. I n  many instances evidence o f  non- 
compliance w i t h  the regulat ions can only be 

obtained through inspect ion during the various 
stages o f  const ruct ion and de f i c ienc ies  may no t  be 
apparent i n  the completed b u i l d i n g  u n t i l  some form 
o f  f a i l u r e  occurs. This tends t o  defeat the 
purpose o f  b u i l d i n g  code enforcement which i s  t o  
ensure t h a t  the b u i l d i n g  as constructed provides 
a safe and heal thy environment f o r  i t s  occupants. 

Admittedly, the approach appears more 
p rac t i cab le  i n  the case o f  energy conservation 
whereby an annual energy budget could be estab- 
l i s h e d  f o r  a  p a r t i c u l a r  b u i l d i n g  and the owner 
allowed some l a t i t u d e  i n  i t s  design provided he 
stays w i t h i n  the energy budget when the bui  1  ding 
i s  i n  use . I n  addi t ion,  such measures are 
a t t r a c t i v e  from the standpoint o f  encouraging good 
operat ing pract ices and increasing the probabi 1  t y  
o f  achieving the desired e f f i c i e n c y  i n  energy 
u t i  1  i zation. There are s t i  11 problems, however, 
as the paper by Dickens and Wilson points  out.  
The approach w i l l  requi re a r e a l i s t i c  energy 
budget f o r  a  va r ie ty  o f  b u i l d i n g  types and a 
mechanism and techniques f o r  obta in ing v e r i f i e d  
records o f  consumption under carefu l  1  y  speci f i e d  
condit ions. These can be d i f f i c u l t  t o  es tab l i sh  
and may add subs tan t ia l l y  t o  the complicat ion o f  
contro l .  


