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SYNOPSIS 

Ven t i l a t ion  standards i n  bui ld ings  a r e  rece iv ing increased a t t en -  
t i o n  because of energy conservation and indoor a i r  qua l i ty .  An 
important example of t h i s  i s  t h e  c u r r e n t  ASHRAE Standard 62-1981, 
"Vent i la t ion  f o r  Acceptable Indoor A i r  Quality." This  s tandard 
conta ins  two d i s t i n c t  procedures t h a t  can be used t o  set ven t i l a -  
t i o n  rates. The f i r s t  i s  a p r e s c r i p t i v e  s p e c i f i c a t i o n  t h a t  man- 
da tes  v e n t i l a t i o n  rates f o r  p a r t i c u l a r  building types. The second 
i s  a performance s p e c i f i c a t i o n  t h a t  uses  t a r g e t  concentra t ions  of 
indoor contaminants as t h e  b a s i s  f o r  deciding t h e  adequacy of ven- 
t i l a t i o n  ra t e s .  This  paper comments on t h e  l a t t e r  procedure. 
Several  i s s u e s  a r e  discussed: (1) t h e  l ack  of a cons i s t en t  b a s i s  
f o r  choosing concentra t ion  l i m i t s  f o r  indoor p o l l u t a n t s  (2) t h e  
p o t e n t i a l  f o r  adverse a i r  q u a l i t y  i f  the  performance s p e c i f i c a t i o n  
is  adopted i n  a bui ld ing,  and (3) t h e  p r a c t i c a l  d i f f i c u l t i e s  i n  
implementing the  second option. Severa l  suggest ions f o r  improving 
the  Standard are made. 

1. INTRODUCTION 

There are many quest ions and i s s u e s  t h a t  must be considered when 
discuss ing v e n t i l a t i o n  standards.  These range from t h e  philosoph- 
i c a l  i s s u e  of r egu la t ing  a i r  q u a l i t y  i n  individuals '  homes t o  t h e  
p r a c t i c a l  problem of measuring v e n t i l a t i o n  r a t e s .  This  paper 
examines v e n t i l a t i o n  standards from t h e  perspect ive  of present  
knowledge of and cur ren t  research  e f f o r t s  on indoor a i r  qua l i ty .  
To focus  on p a r t i c u l a r  i s s u e s  i t  examines a v e n t i l a t i o n  s tandard  
t h a t  i s  cur ren t ly  under review, Standard 62-1981 "Vent i la t ion  f o r  
Acceptable A i r  Quality", of the  American Society of Heating, 
Refr igera t ing ,  and Air-Conditioning Engineers, Inc. (ASHRAE) [ I ] .  
This Standard is the  f i r s t  North American v e n t i l a t i o n  standard 
t h a t  has attempted t o  address  the  indoor a i r  q u a l i t y  problem i n  
any genera l  way. While w e  do not  agree  with por t ions  of 62-1981, 
w e  do recognize the  importance of i t s  at tempt t o  t r e a t  indoor a i r  
q u a l i t y  e x p l i c i t l y  i n  a v e n t i l a t i o n  standard. 



Vent i l a t ion  o r  indoor a i r  q u a l i t y  s tandards f o r  buildings can take  
many forms. The most s t ra ight forward  i s  a standard t h a t  d i r e c t l y  
s p e c i f i e s  required v e n t i l a t i o n  r a t e s  f o r  p a r t i c u l a r  bui ld ing 
spaces, based on assumptions about occupant dens i ty  and p o l l u t a n t  
sources wi th in  the  space. A second type,  having t h e  form more of 
an indoor a i r  q u a l i t y  s tandard than a v e n t i l a t i o n  s tandard ,  speci- 
f i e s  maximum concentrat ions of p a r t i c u l a r  p o l l u t a n t s  i n  a space,  
but does not  mandate the  c o n t r o l  processes t o  be used t o  maintain 
concentra t ions  below these  t a rge t s .  It may include a l s o  a base l ine  
v e n t i l a t i o n  ra te .  Th i s  form a l lows innovation i n  indoor a i r  qual- 
i t y  c o n t r o l  techniques. A t h i r d  type of s tandard focuses d i r e c t l y  
on sources.  Its form s p e c i f i e s  the  maximum emission r a t e s  of pol- 
l u t a n t  sources w i t h i n  t h e  space. It assumes a nominal v e n t i l a t i o n  
r a t e  and standard environmental condi t ions  i n  t h e  space t o  a s su re  
t h a t  p o l l u t a n t  concentra t ions  remain below some t a r g e t  value.  

The p resen t  form of Standard 62 provides two options f o r  a s su r ing  
acceptable  indoor a i r  q u a l i t y .  The f i r s t ,  c a l l e d  t h e  "Vent i la t ion  
Rate Procedure", s p e c i f i e s  minimum v e n t i l a t i o n  r a t e s  appropr ia t e  
t o  a v a r i e t y  of bui ld ing environments. The second type, c a l l e d  t h e  
"Indoor A i r  Quali ty Procedure", does not speci fy  v e n t i l a t i o n  
r a t e s ,  bu t  assures  the  a c c e p t a b i l i t y  of the  indoor a i r  d i r e c t l y  
based on measurements demonstrating t h a t  the  a i r  meets the  l i m i t s  
s p e c i f i e d  f o r  acceptable outdoor a i r ,  as w e l l  a s  a d d i t i o n a l  l i m i t s  
a s soc ia ted  with s p e c i f i c  indoor-generated po l lu tan t s .  

2. THE FORM OF ASHRAE STANDARD 62-1981 

A u s e f u l  summary of Standard 62-1981 and a desc r ip t ion  of the  
th inking t h a t  was used t o  c a s t  i t  i n  i ts  cur ren t  form i s  presented 
by McNall[2]. The Ven t i l a t ion  Rate Procedure, r e fe r red  t o  a s  t h e  
"Presc r ip t ive  Option" by McNall, has the  following requirements: 

a )  The supply a i r  must meet National Ambient A i r  Qual i ty  Stan- 
dards  [3] ;  i f  outdoor a i r ,  t h e  source of supply a i r ,  does not 
meet these  s tandards ,  i t  must be t r e a t e d  using a s u i t a b l e  a i r  
c l eaner .  

b) The a i r  must be de l ivered  a t  r a t e s  l i s t e d  i n  the  Standard's 
Table I11 which covers a mult i tude of types of i n t e r i o r  occu- 
pied spaces. 



McNall f u r t h e r  notes t h a t  when t h e  i n t e r i o r  contamination i s  
caused by human a c t i v i t y  (cooking, smoking, exe rc i se ,  e t c . ) ,  t h e  
v e n t i l a t i o n  r a t e s  a r e  s p e c i f i e d  per  person, not  per  u n i t  of f l o o r  
area. A minimum of 2.5 L/s per  person i s  necessary t o  d i l u t e  car- 
bon d ioxide  produced by metabolism. On the  o ther  hand, when the  
~ n t e r i o r  contamination i s  produced by the  building o r  i t s  furnish-  
ings ,  v e n t i l a t i o n  per  u n i t  f l o o r  a rea ,  not  per person, i s  used. 

A r e c i r c u l a t i o n  opt ion ,  t o  save energy, i s  allowed i f  a i r  cleaning 
equipment i s  c e r t i f i e d  by t h e  des igner  t o  opera te  a t  a  spec i f i ed  
e f f i c i e n c y  on the  important contaminants. The air-volume capaci ty  
of t h e  space ( t h e a t e r s ,  o f f i c e  buildings,  e t c . )  which can d i l u t e  
contaminants i s  recognized f o r  i n t e r m i t t e n t  occupancy. This  
allows delayed s t a r t  of v e n t i l a t i o n  f o r  a d d i t i o n a l  energy savings 
f o r  human-generated po l lu tan t s  b u t  r equ i res  a  lead  t i m e  before 
occupancy i n  the  case  of space-generated contaminants. 

By c o n t r a s t ,  McNall r e f e r s  t o  t h e  Indoor A i r  Quali ty Option a s  t h e  
"Performance Option". I n  t h i s  option: 

a )  The designer would meet t h e  requirements of the  Standard by 
c e r t i f y i n g  t h a t  the  system provides an i n t e r i o r  environment 
t h a t  meets o r  exceeds the  air q u a l i t y  l i m i t s  a s  spec i f i ed  i n  
Tables I, 11, and I V  of t h e  Standard. Table I i s  a summary of 
t h e  National Ambient A i r  Quali ty Standards[3] ,  while Table I1 
i nc ludes  a d d i t i o n a l  ambient air guidel ines  t h a t  have been 
adopted by var ious  s t a t e s ,  provinces, and fo re ign  countr ies .  
Table I V  i s  a l i s t  of gu ide l ines  of po l lu tan t s  of s t r i c t l y  
indoor o r ig in .  

b) I n  add i t ion ,  t h e  a i r  q u a l i t y  must be found acceptable by 80% 
o r  more of a  panel of 20 untrained observers on t h e  bas i s  of 
odors o r  o the r  sub jec t ive  sensat ions.  

S u b s t a n t i a l  d i f f e rences  of opinion e x i s t  on the  s u i t a b i l i t y  of the  
Indoor A i r  Quality Option a s  p resen t ly  cons t i tu ted .  The option was 
developed f o r  62-1981 t o  al low innovative v e n t i l a t i o n  con t ro l  
s t r a t e g i e s  and because of the  perceived importance of indoor a i r  
p o l l u t a n t s  t h a t  were not  necessa r i ly  those associa ted  with e a r l i e r  
formulat ions of minimum v e n t i l a t i o n  r a t e s .  D i f f i c u l t i e s  with t h i s  
formulat ion range from concerns about the  inadequate knowledge of 
hea l th  r i s k s  associa ted  with some of these  po l lu tan t s  t o  the  prac- 
t i c a l  d i f f i c u l t i e s  of applying t h i s  form of the  Standard. 



This paper w i l l  d i scuss  t h r e e  major d i f f i c u l t i e s  wi th  t h e  present  
form of t h e  indoor a i r  q u a l i t y  o r  performance procedure and make 
recommendations f o r  revis ions  t h a t  se rve  t o  c o r r e c t  these  prob- 
lems. 

3. DIFFICULTIES WITH THE "INDOOR A I R  QUALITY PROCEDURE". 

The most genera l  i s s u e s  a r i s i n g  from t h e  current  form of Standard 
62, p r imar i ly  i n  connection wi th  t h e  second opt ion ,  are (1) the  
lack of a cons i s t en t  b a s i s  f o r  choosing concentra t ion  l i m i t s  t h a t  
apply indoors,  (2 )  t h e  p o t e n t i a l  t h a t  the  second opt ion ,  i f  used 
indiscr iminate ly ,  may lead t o  poorer air q u a l i t y  than t h e  ven t i l a -  
t i o n  opt ion ,  and (3) t h e  p r a c t i c a l  d i f f i c u l t y  of us ing t h e  second 
option,  e s p e c i a l l y  when i n t e r p r e t e d  t o  inc lude  a l a r g e  number of 
measurements o r  even an odor panel.  

The va lue  of using a cons i s t en t  b a s i s  f o r  s e t t i n g  l i m i t s  f o r  a 
wide v a r i e t y  of p o l l u t a n t s  i s  c l e a r .  I n  the  absence of such con- 
s i s t ency  trade-offs  can r e s u l t  t h a t  lead  t o  t h e  detr iment  of occu- 
pants o r  owners, r a t h e r  than t h e  converse. For example, by avoid- 
ing a n  exposure t h a t  is given too  much weight ( i .e . ,  f o r  which t h e  
spec i f i ed  l i m i t  is  lower than it ought t o  be) ,  one may cause some 
other  exposure t h a t  i s  more harmful but t h a t ,  r e l a t i v e l y  speaking, 
i s  not  given enough weight (has too high a l i m i t ) .  An example i s  
c o n t r o l  of t h e  concentra t ion  of p o l l u t a n t  A by removing i t s  
source. The guidel ines  f o r  both p o l l u t a n t s  A and B may now be m e t  
with reduced ven t i l a t ion .  However, i f  t he  gu ide l ine  associa ted  
with p o l l u t a n t  B i s  too  high,  removing t h e  source of p o l l u t a n t  A 
coupled wi th  the  v e n t i l a t i o n  reduct ion ,  w i l l  have caused a n  excess 
exposure t o  p o l l u t a n t  B. One simple c r i t e r i o n  f o r  consistency,  
then, i s  t h a t  numerical l i m i t s  f o r  t h e  var ious  p o l l u t a n t s  
correspond t o  equal  hea l th  r i s k s .  Even t h i s  simple c r i t e r i o n  i s  
not m e t  i n  t h e  present  formulation. Nor i s  i t  c l e a r  t h a t  t h i s  is  
the  proper c r i t e r i o n  i n  any case: t h e  a c c e p t a b i l i t y  of s p e c i f i c  
r i s k s  might be weighted by t h e  value  of ( o r  by t h e  d i f f i c u l t y  of 
avoiding) the  exposure(s) i n  quest ion.  The genera l  d i f f i c u l t y  
with t h e  present  Standard i s  t h a t  i t  i s  not based on a cons i s t en t  
philosophical  bas i s  and r e l a t e d  criteria f o r  development of 
s p e c i f i c  s tandards.  The concentra t ion  l i m i t s  were not  developed 
i n  t h e  context  of even a t e n t a t i v e  set of c r i t e r i a .  It i s  c e r t a i n  
t h a t  the  present  numerical l i m i t s  a r e  not  c o n s i s t e n t ,  derived a s  
they are from s e v e r a l  contexts ,  each of which had d i f f e r e n t  c r i -  
t e r i a .  An example of the  kind of cons idera t ion  t h a t  is necessary 
i s  given below, i n  the  br ief  d iscuss ion of est imated h e a l t h  r i s k  
a s  one c r i t e r i o n  f o r  development of indoor s tandards.  



4. ESTIMATED HEALTH RISK AS ONE CRITERION FOR INDOOR A I R  QUALITY 

Severa l  aspects  of the  u s e  of r i s k  as a c r i t e r i o n  have already 
been mentioned, e s p e c i a l l y  t h e  d i f f i c u l t y  of using even t h i s  cri- 
t e r i o n  i n  a cons i s t en t  way. Another perspect ive  on t h e  u s e  of r i s k  
a s  a c r i t e r i o n  i s  ind ica ted  by t h e  fol lowing nominal (and very 
approximate) l e v e l s  of r i s k  a s soc ia ted  with var ious  s i t u a t i o n s .  
I n  each case ,  w e  c i t e  approximate l i f e t i m e  r i s k s  of m s r t a l i t y  --  
assoc ia ted  with the  ind ica ted  s i t u a t i o n s  and exposures. Risk of 
death is ,  of course,  not  t h e  only r i s k  c r i t e r i o n  t h a t  could be 
used. 

- Pergonal c r i t e r i a  f o r  r i s k  avers ion  tend t o  be i n  t h e  range of 
10  A t o  10'~ l i f e t i m e  r i s k  f o r  r i s k s  under t h e  c o n t r o l  of the  
i n d i v i d u a l  ( a s  opposed t o  those  imposed e x t e r n a l l y  and d is -  
cussed below). The l a r g e r  number (10% o r  more) i s  assoc ia ted  
w i t h  c i g a r e t t e  smoking and t h e  smaller (about 1%) wi th  automo- 
b i l e  accidents .  One percent  l i f e t i m e  r i s k  appears, approxi- 
mately,  t o  be the  l e v e l  a t  which people begin t o  worry about 
ch ron ic  r i s k  over which they have some con t ro l  (and even a t  
t h i s  l e v e l  many people w i l l  not  do anything about  t h e  
corresponding exposure). 

- Occupational criteria f o r  exposures (over which individua  
workers have l i t t l e  con t ro l )  tend t o  l i e  i n  t h e  range of 10- 4 
t o  10-' f o r  exposures t h a t  a r e  s p e c i f i c a l l y  r e l a t e d  t o  t h e  
type  of work (e.g., exposures t o  a substance t h a t  a r i s e s  from 
an  i n d u s t r i a l  process).  These must be d is t inguished from 
exposures t h a t  occur merely because a worker i s  i n  a n  indoor 
space (e.g., an  o f f i c e  discussed below). 

- F i n a l l y ,  environmental c r i t e r i a  f o r  r i s k s  t h a t  a r i s e  exter-  
n a l l y  t o  t h e  people exposed, over which they have no con t ro l ,  
and which are no t  d i r e c t l y  r e l a t e d  t o  a benef i t  t o  them, are 
t y p i c a l l y  less than loe3 and of t e n  i n  t h e  range of lom5 ( a  
number t h a t  the  Environmental P ro tec t ion  Agency appears t o  use  
commonly a s  a c r i t e r i o n  f o r  such r i s k s  [ 4 ] ) .  

Environmental r i s k s  a r e  t o  be d i s t ingu i shed  from t h e  r i s k s  t h a t  
ind iv idua l s  s u f f e r  i n  connection wi th  s i t u a t i o n s  of d i r e c t  b e n e f i t  
t o  themselves, s p e c i f i c a l l y  i n  t h e i r  own home and places  of work. 
The c u r r e n t  l e v e l  of r i s k  i n  homes appear t o  be i n  t h e  range of 
loW2 t o  low3. ( S z ~ e  homes a r e  a s  low a s  lo-', while a s i g n i f i c a n t  
number exceed 10 ) [5 ] .  This  i s  the  range a r i s i n g  from radon expo- 
su res  a lone ,  with o the r  exposures adding t o  t h i s .  And, although 
i t  i s  poss ib le  i n  p r i n c i p l e  t o  reduce t y p i c a l  r i s k s  t o  lower 
va lues ,  i t  i s  p r o b x l y  not  p r a c t i c a l  - again  thinking e v j n  of 
radon a lone  - t o  reduce t h e  l e v e l  of r i s k  much below 10- a s  a 
common matter. 



A second d i f f i c u l t y  with t h e  indoor a i r  q u a l i t y  op t ion  i s  the  
p o t e n t i a l  t h a t ,  by meeting l i m i t s  f o r  spec i f i ed  p o l l u t a n t s ,  con- 
c e n t r a t i o n s  of unspecif ied (and unmeasured) p o l l u t a n t s  might r i s e  
t o  l e v e l s  t h a t  would be unacceptable i f  they were i d e n t i f i e d .  A s  
an example, suppose t h a t  i n  a res idence ,  i n s t e a d  of providing t h e  
0.3 t o  0.6 ach t h a t  corresponds t o  t h e  v e n t i l a t i o n  r a t e  opt ion ,  
the  des igner  reduced t h e  v e n t i l a t i o n  r a t e  s u b s t a n t i a l l y  and pro- 
vided assurance t h a t  C02,  radon, and formaldehyde l e v e l s  were not 
excessive. I f  t h a t  residence had normal sources of o t h e r  pollu- 
t a n t s ,  then ,  i n  f i r s t  o rde r ,  t h e  lower than normal v e n t i l a t i o n  
r a t e s  would r e s u l t  i n  higher than normal concentrat ions of these  
po l lu tan t s .  It would appear t h a t  t h i s  option ought t o  have a base- 
l i n e  v e n t i l a t i o n  r a t e ,  which depends on the  s i z e  of t h e  space 
r a t h e r  than the  occupancy, t o  provide f o r  t h e  p o s s i b i l i t y  of 
unknown o r  uncharacterized indoor sources. (This same d i f f i c u l t y  
a r i s e s  i n  connection wi th  t h e  s p e c i f i c a t i o n  of v e n t i l a t i o n  r a t e s  
on an occupancy b a s i s  when t h e  occupancy i s  low. Thus, i n  t h i s  
sense,  t h e  v e n t i l a t i o n  r a t e  op t ion ,  except f o r  spec ia l i zed  build- 
ings ,  does not  take  account of p o l l u t a n t  sources t h a t  e x i s t  
independent of the  occupants. Th i s  would seem t o  suggest  t h e  pro- 
v i s i o n  of a lower l i m i t  f o r  t h e  v e n t i l a t i o n  r a t e  per  u n i t  volume, 
even i n  t h e  v e n t i l a t i o n  r a t e  option.  However, the  n e e d . i s  more 
acute  i n  t h e  second opt ion ,  where the  e n t i r e  o r i e n t a t i o n  of the  
approach i s  t o  a s s u r e  adequate air q u a l i t y  d i r e c t l y ,  permi t t ing  a 
reduct ion  of v e n t i l a t i o n  r a t e s . )  

A t h i r d  broad d i f f i c u l t y  i s  t h a t  of implementation, s p e c i f i c a l l y  
how a v e n t i l a t i o n  engineer i s  t o  a s c e r t a i n  what measurements ought 
t o  be performed under t h e  Standard and i n  wha.t way they a r e  t o  be 
c a r r i e d  out.  A t  the  extreme, i.e., t h e  i n t e r p r e t a t i o n  t h a t  meas- 
urements are made of a l l  t h e  p o l l u t a n t s  found i n  t h e  th ree  t a b l e s  
of t h e  Standard ( a  l i t e r a l  reading of the  Standard),  t h e  d i f f i -  
cu l ty  is c l e a r l y  prohibi t ive .  But even with a s o f t e r  reading,  how 
can the  engineer  know which p o l l u t a n t s  t o  measure and how they a r e  
t o  be measured? The Standard provides no guidance on es t imat ing  
po l lu tan t  l e v e l s  o r  on measurement techniques and protocols ,  nor 
does i t  i n d i c a t e  where t h e  engineer  might go f o r  help. Thus from a 
p r a c t i c a l  po in t  of view, t h e  p resen t  formulat ion merely r a i s e s  t h e  
i s sue  of indoor a i r  q u a l i t y  i n  a way t h a t  the  designer and t h e  
code writer cannot handle e f f e c t i v e l y .  

The c r i t e r i o n  f o r  commercial bui ld ings ,  inc luding o f f i c e  build- 
ings ,  ought t o  take  account of t h i s  genera l  p ic tu re .  A s  a possi- 
ble ex t rapo la t ion  from t h e  s i t u a t i o n  i n  employees' ho es, where 
the  r i s k  w i l l  probably remain i n  the  v i c i n t y  of lo-', one might 
use t h i s  as a c r i t e r i o n  app l i cab le  t o  o f f i c e s  and o t h e r  work- 
.laces. I f  a s t r i c t e r  c r i t e r i o n  were adopted, t h i s  would mean 
pushing employers o r  building owners beyond t h e  usua l  concept t h a t  
"excessive" r i s k  should be avoided i n  connection with work s i t u a -  
t ions .  What i s  acceptable ( o r  unavoidable) i n  homes might be a 
reasonable c r i t e r i o n  f o r  what i s  acceptable i n  t h e  workplace. 



This d iscuss ion only suggests  one of t h e  perspect ives  t h a t  has t o  
be developed i n  t ry ing  t o  formulate the  r i s k  aspect  of an  o v e r a l l  
bas i s  f o r  choosing indoor a i r  q u a l i t y  s tandards.  Closely r e l a t e d  
i s  t h e  development of a cons i s t en t  b a s i s  f o r  a c t u a l l y  es t imat ing  
the  r i s k s  associa ted  wi th  the  var ious  po l lu tan t s  appearing 
indoors. This ,  too ,  i s  a complex and d i f f i c u l t  ques t ion ,  both 
from t h e  point  of view of t h e  dose-response data  base and from t h e  
d i f f i c u l t y  of deciding what populat ion groups ought t o  be con- 
s ide red  i n  evaluat ing r i s k s .  

5- PROPOSED CHANGES TO ASHRAE STANDARD 62-1981. 

On t h e  whole, considerat ions such a s  those given above suggest 
t h a t  an  approach t o  r ev i s ing  62-1981 ought t o  1 )  r e t a i n  t h e  venti-  
l a t i o n  r a t e  procedure much as i t  is and 2) modify t h e  second pro- 
cedure t o  co r rec t  the  d i f f i c u l t i e s  wi th  i t s  present  form, prefer-  
ably whi le  s t i l l  providing e f f e c t i v e  guidance on the  ques t ion  of 
indoor a i r  qua l i ty .  An approach cons i s t en t  with these  ob jec t ives  
i s  given below. Undoubtedly i t  is  not  the  only p o s s i b i l i t y ,  but  
most o t h e r  suggestions have e i t h e r  neglected indoor a i r  q u a l i t y ,  
s p e c i f i c a l l y  by dropping t h e  second opt ion  e n t i r e l y ,  o r  have 
re t a ined  t h e  present  d i f f i c u l t i e s ,  by r e t a i n i n g  t h e  bas ic  formula- 
t i o n  of t h e  second option and modifying i t  only i n  d e t a i l  ( r a t h e r  
than concept).  The formulat ion given below i s  an in termedia te  
p o s s i b i l i t y  t h a t  does not inc lude  indoor a i r  q u a l i t y  a s  a second 
option but ,  f o r  t h e  present ,  adds such considera t ions  a s  a 
s p e c i f i c  form of guidance a s  p a r t  of the  more t r a d i t i o n a l  pro- 
cedure. It asks the  v e n t i l a t i o n  engineer f o r  a statement of 
design assumptions t h a t  would continue t o  be associa ted  with the  
building a f t e r  i t s  const ruct ion  and occupancy. The assumptions 
would have severa l  p r a c t i c a l  impl ica t ions  f o r  the  designer of the  
bui ld ing,  including providing a way of handling t h e  ques t ion  of 
indoor a i r  pol lu tants .  

The proposal  is: 

1. RETAIN the  bulk of the  62-1981 language, p a r t i c u l a r l y  t h e  sec- 
t i o n  on the  v e n t i l a t i o n  r a t e  procedure, with modest changes - 

'e.g., re-examining s p e c i f i c  v e n t i l a t i o n  r a t e s  on t h e  b a s i s  of 
new information, and perhaps speci fy ing a minimum v e n t i l a t i o n  
rate per u n i t  volume, thereby coping with low occupancy s i tua -  
t i o n s  and the  presence of un iden t i f i ed  sources. 



2. REPLACE the  second procedure wi th  a cont inuat ion  of t h e  vent i -  
l a t i o n  rate procedure tha t :  

a. notes  t h a t  innovative v e n t i l a t i o n  techniques may be 
employed (e.g., c o n t r o l l i n g  on C02), provided t h a t :  

- makeup a i r  continues t o  m e e t  the  usual  condit ions;  

- a minimum v e n t i l a t i o n  r a t e  i s  provided t o  avoid d i f f i c u l -  
ties wi th  unspecif iced p o l l u t a n t s  t h a t  a r e  building- 
r a t h e r  than occupant- r e l a t e d ;  

- e x p l i c i t  cons idera t ion  is given t o  t h e  p o l l u t a n t  c l a s s e s  
spec i f i ed  as p a r t  of the  standard ( a s  ind ica ted  below). 

b. s p e c i f i e s  t h a t  c e r t a i n  p o l l u t a n t s  t h a t  do not o r i g i n a t e  
wi th  occupants can be of concern. Th i s  s e c t i o n  would be 
f o r  t h e  information of t h e  u s e r  and would s p e c i f y  pollu- 
t a n t  c l a s s e s  t h a t  are reasonably w e l l  defined (e-g. ,  radon 
and i t s  decay products ,  formaldehyde, combustion e m i s -  
s i o n s ) ,  i n d i c a t i n g  s i t u a t i o n s  when they could be a prob- 
l e m ,  a s  judged by provis ional  indoor a i r  q u a l i t y  guide- 
l i n e s .  The following s e c t i o n  would i n d i c a t e  e x p l i c i t l y  a n  
approach f o r  t h e  des igner  t o  handle these  p o s s i b i l i t i e s ,  
as they occur f o r  each of t h e  p o l l u t a n t  c l a s s e s  speci f ied .  

3. ADD s p e c i f i c a t i o n s  f o r  a one-page statement of source assump- 
t i o n s  used i n  the  design.. Th i s  would inc lude  assumptions 
r e l a t e d  t o  t h e  occupants, a s  w e l l  as aspec t s  of t h e  bui ld ing 
s t r u c t u r e  t h a t  a r e  r e l a t e d  t o  indoor pol lu tants .  A s  elements 
i n  t h i s  s tatement,  examples are :  

a. The number of occupants assumed i n  a r e a  is . 
b. The percentage of smokers assumed i n  a rea  i s  

c. The l i m i t  on the  area of material emit t ing  gm of for-  
maldehyde per  h u r  t o  yeet t h e  t e n t a t i v e  IAQ gu ide l ine  of 
( c i t e )  i s  m 2 per  m of volume. 

d.  The l i m i t  on radon e n t r y  r a t e  needed t o  meet t h e  (e.g., 
NCRP l i m i t  of 8 pCi / l )  i s  pCi 1-I h". 

There may be some vers ion  of the  source statement f o r  combustion 
emissions. However, a s tatement of t h i s  kind would probably only 
be appropr ia t e  f o r  building p r o j e c t s  of a c e r t a i n  s c a l e ,  i.e., 
l a r g e l y  t o  commercial bui ld ings ,  which tend not  t o  have combustion 
sources i n  the  occupied spaces. On t he  o the r  hand, most 
residences a r e  now b u i l t  a s  large-scale p ro jec t s  - c a l l e d  develop- 
ments, apartments, e t c .  



Eventually,  o ther  c l a s s e s  than those  mentioned might be added. For 
example, a s p e c i f i c a t i o n  might be added f o r  organics  a s  a c l a s s ,  
with t h e  p r a c t i c a l  impl ica t ion  t h a t  some s tandard  must be 
developed. However, l i k e  t h e  formaldehyde formulat ion given, t h i s  
might be  source-oriented, a l b e i t  d i f f e r e n t  i n  concept. For exam- 
p le ,  a n  i n i t i a l  material-oriented measure might be odor a s  per- 
ceived i n  a test chamber. (This  might be a more p r a c t i c a l  u t i l i z a -  
t i o n  of the  odor-panel approach than t h a t  p resen t ly  spec i f i ed  i n  
the  indoor a i r  q u a l i t y  procedure.) Hence, t h e  ASHRAE language 
might u l t ima te ly  simply state t h e  assumption t h a t  ma te r i a l s  
employed i n  the  i n t e r i o r  meet a mate r i a l s  s tandard ,  which might be 
developed separa te ly .  

Note t h a t  t h i s  source statement would tend t o  so lve  another  impor- 
t a n t  d i f f i c u l t y  wi th  t h e  v e n t i l a t i o n  rate procedure. That  is, 
although t h e  designer may s i z e  systems f o r  a c e r t a i n  number of 
occupants wi th  a c e r t a i n  propor t ion  of smokers, t h i s  information 
does not  necessa r i ly  a f f e c t  how the  bui ld ing i s  used o r  occupied. 
I n  t h i s  suggested approach, t h e  bu i lde r  and designer can choose 
design assumptions on ocupancy and smoking, complete t h e  design,  
then inc lude  t h e  assumptions i n  the  source statement -- which 
would cont inue  t o  be avai lable .  

ASHRAE could recommend t h a t  t h i s  "statement of source assumptions" 
be incorporated w i t h  t h e  l e g a l  documents conveying ownership of 
the  s t r u c t u r e ,  s o  t h a t  i t  could always be r e f e r r e d  t o  i f  neces- 
sary; t h e  knowledge t h a t  t h i s  i s  a v a i l a b l e  would provide a n  incen- 
t i v e  f o r  t h e  bui ld ing t o  be operated i n  a manner t h a t  i s  con- 
s i s t e n t  wi th  the  design assumptions. And regardless  of t h e  asso- 
c i a t i o n  wi th  deeds of ownership, t h e  statement of source assump- 
t ions ,  i f  completed, so lves  t h e  present  d i f f i c u l t y  of conveying 
basic information t o ,  a t  a minimum, t h e  i n i t i a l  opera tors  of t h e  
buildings.  Moreover, i t  provides t h e  v e n t i l a t i o n  system des igner  
with an  easy  and p r a c t i c a l  way of handling t h e  IAQ ques t ion  and of 
conveying e s s e n t i a l  information t o  those  who design t h e  furnish-  
ings and have inf luence  over o the r  p o t e n t i a l  sources. ( I t  would 
a l s o  be appropr ia te  f o r  s i m i l a r l y  s t ra ight forward  procedures t o  be 
included i n  the  v e n t i l a t i o n  rate procedures, i n d i c a t i n g  how t h e  
v e n t i l a t i o n  engineer  ought t o  handle t h e  p o l l u t a n t  l i m i t s  speci- 
f i e d  i n  t h e  f i r s t  two t a b l e s  of concentra t ion  l i m i t s .  A s  a gen- 
e r a l  r u l e ,  whenever a number i s  given, even i f  i t  i s  a na t iona l  
outdoor a i r  q u a l i t y  s tandard,  a way of using i t  ought t o  be speci- 
f ied . )  



6 e CONCLUSION 

The t h r e e  elements given above c o n s t i t u t e  an approach t o  revis ing  
Standard 62-1981 t o  meet t h e  ob jec t ives  indica ted  earlier. 
Although t h i s  i s  c e r t a i n l y  not  the  only approach, i t  i s  s t r a i g h t -  
forward and gives examples of some considera t ions  i n  formulating a 
revised approach t o  t h e  ques t ion  of c o n t r o l l i n g  p o l l u t a n t  concen- 
t r a t i o n s .  

A s  a f i n a l  note ,  t h e s e  b r i e f  comments cannot adequately explore 
the  v a r i e t y  of cons idera t ions  pe r t a in ing  t o  r ev i s ing  t h e  Standard, 
nor can they i n d i c a t e  a p r a c t i c a l  approach i n  any d e t a i l .  They 
may provide some u s e f u l  thoughts on some of t h e  cons idera t ions  
and, i f  developed more f u l l y ,  could lead t o  a s p e c i f i c  and gen- 
e r a l l y  s a t i s f a c t o r y  r e s u l t .  To a s i g n i f i c a n t  degree, t h e  approach 
suggested avoids t h e  overwhelming d i f f i c u l t y  inherent  i n  ASHRAE 
formulat ing a cons i s t en t  r a t i o n a l e  f o r  indoor a i r  q u a l i t y  stan- 
dards. Ins tead ,  w e  suggest  t h a t  a simple approach be adopted t h a t  
r e t a i n s  t h e  Standard's present  emphasis on v e n t i l a t i o n  r a t e s ,  
while g iv ing  t h e  des igner  p r a c t i c a l  means t o  handle the  ques t ion  
of indoor a i r  qua l i ty .  
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