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Thank you for asking me to sum up. The opinions I am about to 
present are personal, and from the point of view of a consulting 
engineer, but not one directly involved in day-to-day design 
work. I may upset some of you, and apologise beforehand, but I 
must reflect what I believe to be the implications of the papers 
presented. 

It would seem that the papers can be grouped under four 
headings: 

Measurement 
Prediction 
Design 
The positive aspects of ventilation - passive heat recovery. 

Taking each of these in order: 

Measurement Techniques 

After 15 years or so it would seem that we are still in the 
development stage; certainly there is still no compact 
instrument available to the consulting engineer for the accurate 
measurement of infiltration rates, The impression I get is that 
there is, as yet, no general agreement on the best way to 
measure air change. One reason for this may be a lack of rigour 
during the development phase of the methods - especially in the 
attention paid to error analysis. I do recognise that the 
purpose of the measurements has also changed from the 
determination fairly high air change rates related to energy, to 
detecting low figures that might give rise to air quality 
problems, and of course, from empty to occupied buildings. In 
some cases I get the impression that if using the equipment 
results in what appears to be a reasonable figure for air change 
(anywhere between 1 and 5) then this proves that the technique 
and apparatus are sound. 

The development of simple methods, PFT's and bag sampling is 
important so that the practicing engineer can give his client a 
good idea of the performance of an existing building. In this 
case the objective will often be to confirm that the building is 
not too leaky - precise values will not be very important, 
possibly + 0.25, or even 0.5 air changes may be good enough. 

I anticipate that many of these problems will be solved with the 
publication of the AIVC Measurement Techniques Guide next year. 

Calculation Techniques 

Whilst there was not too much emphasis on this aspect this time 
it is obviously still a topic of great interest - as was shown 
by the interest in the demonstrations during the Poster session. 
The main talking points appear to be: 

Val idation 
Simple vs Complex Models 



It i s  c l e a r  t h a t  unless methods f o r  v a l i d a t i o n  are ava i lab le ,  
arguments over  techniques a re  n o t  very re levant .  As I see i t  
o n l y  two forms o f  v a l i d a t i o n  need t o  be considered. 

1) W i l l  t h e  method reproduce a  standard (probably manual) design 
c a l c u l a t i o n ?  

2) Reproduction o f  measured data. 

The f i r s t ,  w h i l s t  app l i cab le  t o  many computerised design methods 
i s  probably n o t  v a l i d  ( ye t? )  w i t h  respect  t o  v e n t i l a t i o n  and 
i n f i l t r a t i o n  ca lcu la t ions .  To reproduce experimental r e s u l t s  
imp l ies  t h a t  s u i t a b l e  data  ( together  w i t h  e r r o r  assessments) a re  
ava i lab le .  The task  o f  p rov id ing  such data se ts  should n o t  be 
underestimated as they  must con ta in  a l l  r e l e v a n t  parameters and 
be demonstrated as s u i t a b l e  f o r  v a l i d a t i o n  checks. I would 
suggest t h a t  a  c e n t r a l  record o f  va l i da ted  data  sets be created; 
t h i s  i s  obv ious ly  a  task  f o r  t h e  AIVC. 

The simple vs complex argument can o n l y  be re levan t  i f  t h e  data  
i npu t  t o  simple methods i s  a l so  simple, t h e  a v a i l a b i l i t y  and 
a p p l i c a t i o n  o f  s u i t a b l e  hardware f o r  t h e  more complex technique 
are c e r t a i n l y  no longer a  d iscuss ion po in t .  I n  general i t  can be 
sa id  t h a t  even w i t h  t h e  most soph is t i ca ted  computer programs t h e  
data prepara t ion  and checking t ime  exceeds t h e  run time. Th is  i s  
t r u e  f o r  what may be t h e  u l t i m a t e  i n f i l t r a t i o n  model - 
computational f l u i d  dynamic codes. 

I t h i n k  one encouraging t rend  i n  t h e  development o f  p r e d i c t i o n  
techniques i s  t h e  i n t r o d u c t i o n  o f  s t a t i s t i c a l  methods i n  an 
attempt t o  reproduce v a r i a t i o n s  found i n  p rac t i ce .  I am sure 
t h a t  t he re  w i l l  be more papers on t h i s  approach a t  f u tu re  AIVC 
conferences. Again v a l i d a t i o n  i s  important  and i t  w i l l  be 
i n t e r e s t i n g  t o  see how t h e  p r e d i c t i o n s  check against  some o f  t h e  
l a rge  sample surveys now being c a r r i e d  out. 

Design (Contro l  o f  t h e  i n t e r n a l  environment) 

The best  way t o  get  acceptable a i r  q u a l i t y  throughout a  b u i l d i n g  
i s  t o  ensure appropr iate q u a n t i t i e s  o f  f r e s h  a i r  are de l i ve red  
t o  each occupied space and n o t  t o  r e l y  on random f a c t o r s  such as 
weather and windows (cracks).  The design o f  s u i t a b l e  systems i s  
t r i v i a l  f o r  engineers f a m i l a r  w i t h  design o f  commercial 
bui ld ings,  however, it appears t h a t  those who on ly  have 
experience o f  dwel l ings  have some d i f f i c u l t y  i n  accepting such 
concepts. There i s  there fore ,  a  need t o  educate t h e  i n d u s t r y  and 
t o  demonstrate the  need f o r  and advantages o f  good v e n t i l a t i o n  
design. The general p u b l i c  should be made aware o f  t h i s  need. To 
do t h i s  i t  w i l l  be necessary f o r  t h e  A I V C  t o  prepare i n fo rmat ion  
s u i t a b l e  f o r  p u b l i c a t i o n  i n  na t iona l  newspapers. Research i s  o f  
l i t t l e  value unless t h e  r e s u l t s  f i n d  t h e i r  way i n t o  everyday 
1  i f e .  



The P o s i t i v e  Aspects o f  V e n t i l a t i o n  and I n f i l t r a t i o n  - 
It i s  very  i n t e r e s t i n g  t o  l e a r n  t h a t  t h e  b u i l d i n g  can be used as 
a  passive heat  recovery device so t h a t  n o t  a11 t h e  energy used 
t o  heat i n f i l t r a t i n g  a i r  i s  l o s t  t o  t h e  surroundings. The 
measurements requ i red  t o  v a l i d a t e  t h e  theory  are  q u i t e  d i f f i c u l t  
and consequently g rea t  care i s  requ i red  i f  meaningful r e s u l t s  
are t o  be obtained. Again a  case f o r  a  r i go rous  examination o f  
errors,  as emphasised i n  t h e  d iscuss ion  o f  dynamic i n s u l a t i o n  
which appears t o  be a  very  i n t e r e s t i n g  development. 

F i n a l l y  we need t o  be aware o f  d i f f e rences  between countr ies.  
These can be obvious such as weather - which may make a  
technique t h a t  i s  c o s t  e f f e c t i v e  i n  one count ry  n o t  worthwhi le  
i n  another - o r  more subt le ,  such as a t t i t u d e .  The Uni ted 
Kingdom cont ingent  w i l l  understand t h e  d i f f i c u l t y  t h a t  would be 
encountered when request ing  a  r e l a x a t i o n  o f  b u i l d i n g  regu la t i ons  
because t h e  e f f e c t i v e  'U '  value i s  10% (say) lower than t h e  
standard va lue  because o f  t h e  p o s i t i v e  e f f e c t  o f  i n f i l t r a t i o n .  


