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M r  Chairman, l ad ies  and gentlemen, 

On beha l f  o f  t he  Federal M i n i s t r y  o f  Research and Technology 
(BMFT), i t  i s  a p leasure f o r  me t o  welcome you as t h e  
p a r t i c i p a n t s  o f  t h e  8 t h  A i r  I n f i l t r a t i o n  and V e n t i l a t i o n  Centre 
Conference here i n  Ueberl ingen, t h e  German R i v i e r a  o f  t h e  
Bodensee, a t  one o f  t h e  most b e a u t i f u l  and scenic spots i n  
Germany. The sun i s  sh in ing  b r i g h t  and c l e a r  and i t  seems t o  
me, t h a t  a f t e r  having funded s o l a r  energy research du r ing  t h e  
l a s t  10 years, t he  sun has now opened t h e  fund t o  sponsor 
myself. 

We are  v e r y  proud t o  have t h e  p r i v i l e g e  t o  hos t  t h e  w e l l  
renowned AIVC Conference t h i s  year. During t h e  nex t  4 days 
researchers from 12 OECD coun t r i es  w i l l  again f i n d  a forum t o  
present t h e i r  research a c t i v i t i e s ,  t o  d iscuss t h e i r  research 
resu l t s ,  t o  exchange t h e i r  p o i n t s  o f  view and t o  ge t  a f i r s t  
hand view o f  what t h e i r  col leagues a r e  working on. 

May I o f f e r  my M i n i s t r y ' s  very  bes t  wishes f o r  t he  success o f  
t h i s  conference, as w e l l  as f o r  t h e  AIVC Steer ing  Committee's 
meeting and t h e  meetings of  t h e  working groups, which f o l l o w  up 
t h i s  conference. 

I n t r o d u c t i o n  

The Federal Republic o f  Germany (FRG) j o ined  t h e  I n t e r n a t i o n a l  
Energy Agency's ( IEA) Annex V " A i r  I n f  i 1 t r a t i o n  and Vent i  1 a t i o n  
Centref' (AIVC) a c t i v i t y  i n  December 1985 as t h e  t w e l f t h  
p a r t i c i p a n t .  We consider  t h i s  s tep  cons i s ten t  w i t h  our  energy 
R&D po l i cy ,  ie ,  t o  f i n d  new ways and new s o l u t i o n s  f o r  p r a c t i c a l  
a p p l i c a t i o n  by  s t i m u l a t i n g  and suppor t ing  re levan t  research 
a c t i v i t i e s ,  and t o  s t i m u l a t e  and support i n t e r n a t i o n a l  
cooperat ion between t h e  var ious  i nvo l ved  d i s c i p l i n e s .  Looking 
back, i n  1979 the  Federal Republ ic o f  Germany es tab l ished a 
research program, which was e n t i t l e d  "Luftung i m  Wohnungsbau", 
which means " V e n t i l a t i o n  and a i r  i n f i l t r a t i o n  i n  r e s i d e n t i a l  
bui ld ings."  

I remember q u i t e  w e l l  t h a t  t he re  was some rumour which 
culminated i n  t he  question: do we r e a l l y  need these 
i n v e s t i g a t i o n s ?  Today they  are  accepted. It may be t h a t  a 
German saying, formulated by Schopenhauer, t h e  very  famous 
phi losopher, g ives an answer t o  t h i s  observat ion: i t  reads as 
fo l lows:  

"Each i nnova t i on  has t o  pass th ree  stages u n t i l  breakthrough: i n  
t he  f i r s t  one, i t  seems r i d i c u l o u s ,  i n  t h e  second stage common 
op in ion  i s  f i g h t i n g  aga ins t  those new ideas; i n  t h e  t h i r d  i t  i s  
business as usual. I' 

This  program was a l so  p a r t  o f  two a c t i v i t i e s  w i t h i n  t h e  program 
"Energy Conservat ion i n  Bui 1d i  ngs and Community Systemst' o f  t h e  
IEA.  To t h i s  program new annexes were added, and now 18 annexes 
are  i n  progress o r  a re  a l ready completed, w i t h  3 more annexes i n  
preparat ion.  Germany was o r  i s  i nvo l ved  i n  many o f  them. 



The annexes which are  o f  main i n t e r e s t  i n  connection and w i t h  
regard t o  t h i s  conference are  t h e  so c a l l e d  v e n t i l a t i o n  
annexes. They are: 

Annex T i t l e  

V A i r  I n f i l t r a t i o n  and V e n t i l a t i o n  Centre (AIVC) 
V I  I I Occupants Behaviour 
I X Minimum V e n t i l a t i o n  Rates 
X I 1  Windows and Fenest ra t ion  
X I V  Condensation and Energy 
X V I I I  Demand Con t ro l l ed  V e n t i l a t i o n  Systems (under 

d iscussion)  

Object ives 

The main programme ob jec t i ves  f o r  t h e  FRG were t o  c o n t r i b u t e  
t o  energy e f f i c i e n c y  by i d e n t i f y i n g  proper techn ica l  s o l u t i o n s  
f o r  min imis ing  v e n t i l a t i o n  losses i n  b u i l d i n g s  and t o  t r a n s f e r  
such s o l u t i o n s  i n t o  p r a c t i c a l  app l i ca t i ons  as soon as 
possible. 

We have been support ing such research and development f o r  many 
years now, i n  t h e  f i e l d s  o f  v e n t i l a t i o n  i n  r e s i d e n t i a l ,  
commercial and i n d u s t r i a l  bu i ld ings ,  u s u a l l y  by funding 
s p e c i f i c  p ro jec ts ,  o f t e n  i n  c lose  cooperat ion w i t h  t h e  Federal 
M i n i s t r y  f o r  Regional Planning and Urban Development ( BMBau). 
The lea rn ing  curve t o  gain t h e  necessary experience w i t h  
modern i n f i l t r a t i o n  and v e n t i l a t i o n  techniques i s  
character ised from t h e  e a r l y  beginning i n  1979 u n t i l  today by 
about 23 p r o j e c t s  funded by BMFT w i t h  an amount o f  15,4 Mio 
DM. 

As i t  became more and more ev ident  t h a t  aspects o f  hygiene and 
comfort p l a y  an ever more s i g n i f i c a n t  r o l e  i n  d e f i n i n g  
requirements f o r  a i r  exchange and v e n t i l a t i o n ,  t he  Federal 
M i n i s t r y  o f  Youth, Family and Heal th (BMJFG) a l so  became 
involved i n  our  a c t i v i t y .  

When we s t a r t e d  t h e  R+D-programme " V e n t i l a t i o n  and a i r  
i n f i l t r a t i o n  i n  r e s i d e n t i a l  bu i l d ings "  e i g h t  years ago, we 
focused on energy conservat ion aspects and the re fo re  we 
in teg ra ted  t h e  programme i n t o  our  framework programme 
" E f f i c i e n t  energy use". Even today the  con t r i bu t i ons  t o  t h e  
above mentioned I E A  annexes are  s t i l l  funded through t h e  
" E f f i c i e n t  energy use" programme, bu t  we expect r e s u l t s  and 
techn ica l  so lu t i ons  as sp in  o f f s ,  so t o  speak, which s a t i s f y  
hygiene and comfor t  requirements too. 

Facing more and more problems o f  indoor a i r  q u a l i t y  as a  
r e s u l t  o f  new b u i l d i n g  mater ia ls ,  const ruc t ion  concepts o r  
changes i n  t h e  i nhab i tan ts '  behaviour, we learned a  l o t  from 
the  outputs of the  v e n t i l a t i o n  p r o j e c t s  and about t h e  
important r o l e  which v e n t i l a t i o n  and a i r  exchange p l a y  i n  
increasing indoor a i r  q u a l i t y .  But we a l so  learned about the  



limitations of controlling indoor air quality by ventilation 
alone, hence an integrated view of ventilation in conjunction 
with a total control of the indoor air environment may become 
necessary. 

For this reason the Federal Ministry for Research and 
Technology initiated a new R&D programme this year named 
1 I Indoor air pollutants and the indoor environment", and 
integrated into this programme some research activities from 
the programme "Humanization of the place of work", related to 
maintaining indoor air quality at the industrial work place. 

We expect that a closer cooperation between these various 
research disciplines will initiate novel energy conserving 
technical solutions which nevertheless meet indoor air quality 
requirements which are accepted by building occupants. 

R&D efforts and ongoing activities - - 
Energy conservation must be regarded above all, as a 
practical, short to medium-term contribution towards solving 
our environmental problem. In my opinion "Energy and 
Environment1' are like Siamese twins or both sides of a medal. 
The environmental issue, as a whole, is becoming more and more 
critical and more urgent. 

As all of us have become more aware in recent years, the 
question of energy supply in the future is not only a problem 
of resources and analyses of their scarcity. Concerns about 
irreversible changes to our environment which are also caused 
by increased energy consumption in all parts of the world are 
more often being mentioned in debates on future supply 
structures. I would like to mention just two examples: 

Climatic changes caused by the "greenhouse effect" are no 
longer just speculations but phenomena which have to be 
seriously and intensively investigated. Should these risks be 
realistically assessed then this could lead to changes in 
living conditions over the whole world which cannot be 
estimated. Suitable compensating measures would be necessary. 
This would directly affect today's energy supply structures 
and would put the utilisation of renewables, for instance, in 
a completely different light. 

The question of climatic changes and their results cannot be 
answered today or even in the next few years. However, even 
now, emissions of gases during the utilisation of fossil 
sources of energy are made responsible for considerable 
ecological damage. I would like to mention the new type of 
forest damage that has occurred particularly in Europe, and 
the most recent catastrophes caused by bad weather conditions 
in the Alps during the last few weeks. In public opinion these 
were the result of emissions and regional climatic changes 
caused by energy supply. Independent of whether this is 
provable scientifically or not, these events lead to reactions 



i n  communities which can a f f e c t  and change t h e  acceptance o f  
t he  use o f  f o s s i l  sources o f  energy. 

I n  o ther  words, i n  a d d i t i o n  t o  t h e  quest ion o f  resources, 
environmental a c c e p t a b i l i t y  of energy supply has become a  new 
dimension which must be considered. As environmental problems 
- c l i m a t i c  changes are  t h e  best  example - do n o t  genera l l y  
have a  reg iona l  o r  na t i ona l  character,  then t h e  i n t e r n a t i o n a l  
exchange o f  experiences and cooperat ion i n  t h e  f i e l d s  o f  
research and development are p a r t i c u l a r l y  important. The FRG 
has accepted t h i s  f a c t  and i s  l ook ing  f o r  cooperat ion w i t h  
other  countr ies,  f i r s t  o f  a l l  i n  t h e  framework o f  t h e  European 
Community and, i n  add i t ion ,  t he  exchange o f  in format ion  
p a r t i c u l a r l y  w i t h  t h e  Western i n d u s t r i a l i s e d  count r ies  w i t h i n  
the  framework o f  t h e  IEA. 

For t h i s  reason t h e  Federal Government has p a r t i c i p a t e d  i n  
most o f  t h e  IEA R&D programmes. A t o t a l  o f  more than 110 
m i l l i o n  DM f i n a n c i a l  support from t h e  budget o f  t he  Federal 
M i n i s t r y  f o r  Research and Technology alone has been spent f o r  
43 p r o j e c t s  o f  t h e  I E A  i n  t h e  f i e l d  o f  renewables and 
e f f i c i e n t  use o f  energy over t h e  past  12 years. 

As a  r e s u l t  o f  i n t e r n a t i o n a l  cooperat ion i n  the  framework o f  
t h e  IEA,  research and indus t ry  i n  Germany has very q u i c k l y  
managed t o  reach an i n t e r n a t i o n a l  standard i n  the  f i e l d  o f  
so la r  technology and e f f i c i e n t  use o f  energy. 

Even i n  t h e  f u t u r e  we w i l l  a t t ach  g rea t  importance t o  t h i s  
i n t e r n a t i o n a l  cooperat ion and t h e  exchange o f  in format ion  as 
we l l  as t h e  development o f  j o i n t  s t r a t e g i e s  t o  in t roduce new 
energy technologies. Here t h e  IEA p lays  an important  ro le ,  
which goes much f u r t h e r  than i t s  o r i g i n a l  tasks o f  
guaranteeing t h e  supply o f  energy t o  member count r ies  
independent o f  d i s rup t ions  i n  t h e  o i l  market. 

Measures f o r  e f f i c i e n t  use o f  energy i n  p a r t i c u l a r  are 
required the re fo re  s t i l l  p rov id ing  reasonable and concrete 
opt ions f o r  p r i v a t e  homes, f o r  t h e  community and f o r  business 
t o  main ta in  indoor a i r  q u a l i t y  w i thou t  any reduct ion  t o  
comfort. What we need are r e l i a b l e  and broadly a v a i l a b l e  
per iphera l  data, which i s  no t  s o l e l y  o r  e x c l u s i v e l y  o r ien ted  
towards t h e  economic mood o f  t he  day. 

Hence i t  f o l l o w s  t h a t  a l l  p r o j e c t s  w i t h i n  these programmes o r  
w i t h i n  our  IEA c o n t r i b u t i o n  should focus on p r a c t i c a l  
app l i ca t i ons  and lead towards a  p r a c t i c a l  bene f i t .  An example 
are the  r e s u l t s  and recommendations o f  Annex I X  "Minimum 
Venti l a t i o n  Rates", which inf luenced t h e  standardi  s a t i o n  
a c t i v i t i e s  i n  the  FRG i n  a  very cons t ruc t i ve  way. 

But on t h e  o the r  side, t he  mission o f  t he  BMFT i s  l i m i t e d  t o  
t h a t  o f  an i n i t i a t o r  and c a t a l y s t  t o  b r i n g  about techn ica l  
so lut ions,  which have t o  be proven by t h e  economics. The 
p o s s i b i l i t y  o f  i n f l u e n c i n g  l e g i s l a t i o n  and regu la t i ons  der ived 



from it, i s  l i m i t e d ;  s e t t i n g  r e g u l a t i o n s  i s  t h e  task  o f  o the r  
departments w i t h  t h e  appropr ia te  inst ruments and competences. 
The BMFT must approach these o the r  departments o r  t h e  
par l iamentary  i n s t i t u t i o n s  and convince them, based on the  
r e s u l t s  and experience f rom t h e  research and development 
c a r r i e d  out ,  t h a t  t h e  re levan t  l e g i s l a t i o n  and regu la t i ons  
should be rev i sed  and adapted t o  t h e  l a t e s t  s tate-of - the-ar t  
techno1 ogy. 

The German v e n t i l a t i o n  programme and accompanying p r o j e c t s  
s t a r t e d  o f f i c i a l l y  i n  December 1980 and has a volume i n  the  
order  o f  15.4 m i l l i o n  DM (now about 8.4 m i l l i o n  US d o l l a r s ) .  A 
major p o r t i o n  o f  these funds went t o  demonstrat ion p r o j e c t  
i n v e s t i g a t i o n s  i n  occupied bu i ld ings .  The German c o n t r i b u t i o n  
t o  IEA1s Annex V I I I  " Inhab i tan ts  Behaviour" had been 
i n teg ra ted  i n t o  these i nves t i ga t i ons .  

During our  work i n  t h e  f i e l d  o f  v e n t i l a t i o n  technology we 
became aware o f  a v a r i e t y  o f  problems. Q u i t e  uncommon f o r  
engineers - b u t  on t h e  o the r  s ide  very  chal lenging, 
i n t e r e s t i n g  and important  - was t h e  necess i ty  t o  understand 
t o t a l l y  f o r e i g n  sub jec ts  and sciences l i k e  medicine, hygiene, 
biology, chemist ry  and physiology. And a t  leas t ,  a f t e r  t h e  
Indoor A i r  Conference 1957 i n  B e r l i n ,  we know how important  i t  
i s ,  t h a t  these sciences i n f l u e n c e  our  f u r t h e r  s t r a t e g i e s  on 
v e n t i l a t i o n  developments. 

Many i n t e r n a t i o n a l  exper ts  from a l l  f i e l d s  worked together  i n  
t h e  IEA-Annex I X  "Minimum V e n t i l a t i o n  Rates". The f i n a l  r e p o r t  
i s  about t o  be f i n i s h e d  and a b i g  s tep  has been made towards 
i n t roduc ing  b e t t e r  v e n t i l a t i o n  i n  r e s i d e n t i a l  bu i ld ings .  

The Occupants Behaviour IEA Annex V I I I  - a very  important  
study - was f i n i s h e d  l a s t  year and as a nex t  step, these 
r e s u l t s  must be used t o  develop b e t t e r  v e n t i l a t i o n  s t ra teg ies .  
Th i s  can be performed by indoor t e s t s  w i t h  new advanced 
v e n t i l a t i n g  devices, as proposed i n  t h e  IEA-Annex X V I I I  and by  
the  very impor tan t  s tudy on a i r  movement i n  rooms, which i s  
t he  o b j e c t i v e  o f  t h e  new IEA-Annex XX "Opt imizat ion o f  A i r  
Flow Patterns",  p resen t l y  under d iscuss ion  as one o f  t h e  nex t  
IEA-annexes. 

The l a s t  mentioned t o p i c  i s  an example f o r  t h e  engagement o f  
the  BMFT. V e n t i l a t i o n  technology i s  a t y p i c a l  technology and 
business f o r  small t o  medium s i zed  f i r m s  i n  Germany. 

For example they  d o n ' t  have t h e  e x p e r t i s e  t o  develop 
c a l c u l a t i o n  procedures t o  s imu la te  the  h i g h l y  soph is t i ca ted  
behaviour o f  a i r  f l o w  i n  rooms, i n c l u d i n g  heat  mass, heat  
momentum t r a n s f e r  and turbulence models, and t o  v e r i f y  these 
models by experiments; besides, these f i r m s  d o n ' t  have t h e  
necessary computing equipment, t h e  personal capac i t y  and 
f i n a n c i a l  resources t o  do t h i s  job. We a l l  know, t h a t  we need 
good t o o l s  f o r  s imulat ion,  because rea l -sca le  experiments a re  
t o o  time-consuming and t o o  expensive, and even c a n ' t  g i v e  



adequate i n fo rmat ion  on op t im isa t i on  p o s s i b i l i t i e s .  For t h i s  
reason t h e  BMFT provides funds f o r  research t o  develop simple 
computing too ls ,  which can be used on personal computers 
(PC's) by a r c h i t e c t s  and small  and medium s ized f i rms  i n  
i ~ d u s t r y .  

The German v e n t i l a t i o n  standards are  p resen t l y  under 
discussion. These standards have t o  be rev ised according t o  
recommendations on Indoor A i r  Qua1 i t y  ( I A Q )  t o  inc lude 
recommendations on basis- and demand-related add i t i ona l  
a u x i l i a r y  v e n t i l a t i o n .  

Some r e g u l a t i o n s  i n  Germany concerning v e n t i l a t i o n  are  n o t  so 
we l l  coordinated i n  some points.  Among the  problems i n  
r e v i s i n g  our  standards i s  one d i f f i c u l t y :  up t o  now nobody has 
come up w i t h  a s a t i s f y i n g  d e f i n i t i o n  f o r  "good indoor a i r  
qua l i ty " ,  a prec ise  d e f i n i t i o n  o f  what can be checked by 
measurements and used i n  prac t ice .  I see one approach t o  
achiev ing t h i s  and t h a t  i s  t o  advance our knowledge through 
i n t e r n a t i o n a l  cooperation. Our experience i s  t h a t  a l o t  o f  
r e s u l t s  f rom our i n t e r n a t i o n a l  cooperat ion - espec ia l l y  i n  t h e  
I E A  - have g iven important  i npu ts  t o  t h e  members o f  t h e  
various s tandard isa t ion  committees. 

Some aspects o f  energy consumption i n  t h e  FRG - - --- 

A f t e r  these general comments on a i r  i n f i l t r a t i o n  and 
v e n t i l a t i o n ,  which are  n a t u r a l l y  a l so  coloured w i t h  German 
experiences, l e t  me now b r i e f l y  g i v e  some d e t a i l s  o f  t h e  
energy s i t u a t i o n  i n  Germany. 

Energy supply i n  t h e  FRG i s  w e l l  balanced as f a r  as t h e  
u t i l i s a t i o n  o f  t h e  d i f f e r e n t  sources o f  energy i s  concerned 
and i t s  supply s t r u c t u r e  i s  extremely w e l l  organised. On t h e  
heat ing market i n  p a r t i c u l a r  t he re  i s  a hea l thy  compet i t ion 
between t h e  d i f f e r e n t  sources o f  pr imary energy w i t h  a s t rong 
i n t e r r e l a t i o n .  A dependency on i n d i v i d u a l  sources o f  pr imary 
energy does n o t  e x i s t .  Although the  Federal Republic i s  a n e t  
importer  o f  energy, t h e  supply s t r u c t u r e  i s  so balanced t h a t  
there  i s  no dependency on i n d i v i d u a l  supply ing countr ies.  Th is  
has l e d  t o  t h e  f a c t  t h a t  t h e  p r i c e  o f  gasoline, f o r  instance, 
i s  lower now than before t h e  f i r s t  o i l  p r i c e  c r i s e s  a f t e r  
i n f l a t i o n  has been taken i n t o  account. A reac t i on  t o  t h i s  
s i t u a t i o n  by i n d u s t r y  and p u b l i c  spending a t  t he  beginning o f  
t h e  1980s cou ld  n o t  be avoided. Th is  became not iceab le  by a 
reduct ion  i n  the  a t t e n t i o n  given t o  energy opt ions necessary 
fo r  t he  fu tu re ,  and i n  p a r t i c u l a r  t o  e f f i c i e n t  use o f  energy. 

During t h i s  pe r iod  o f  reduced p u b l i c  i n t e r e s t  u n t i l  today, t h e  
support o f  t h e  research and development programmes running 
i n t e r n a t i o n a l l y ,  f o r  instance w i t h i n  t h e  framework o f  t h e  EEC 
o r  the  IEA, was p a r t i c u l a r l y  important  both f o r  science and 
f o r  indust ry .  Today, there  i s  an a l t e r e d  a t t i t u d e  i n  t h e  
Federal Republ ic r e s u l t i n g  from two fac tors :  



The occurrence of f o r e s t  damage, a1 ready mentioned, and 
increas ing warnings o f  eco log ica l  damage and c l i m a t i c  changes 
have g iven t h e  environmental a c c e p t a b i l i t y  o f  energy systems 
more importance. New energy systems such as t h e  u t i l i s a t i o n  o f  
s o l a r  energy, perhaps us ing  hydrogen as a s to re  and e f f i c i e n t  
use o f  energy ( the  so c a l l e d  "NEGAWATT-market"), c l e a r l y  have 
an advantage over f o s s i l  fuels .  

I n  1986, t h e  reac to r  catastrophe i n  Tschernobyl made t h e  r i s k s  
of nuclear  energy i n  t h e  case o f  ser ious breakdowns o n l y  t o o  
clear,  and p a r t i c u l a r l y  i n  Germany t h i s  caused an in tense 
d iscussion on the  dangers and b e n e f i t s  o f  nuclear  power. Th is  
event a l s o  proved t h e  necess i ty  o f  i n v e s t i g a t i n g  new energy 
opt ions f o r  t h e  fu ture ,  o f  developing promising a l t e r n a t i v e s  
and so making safe and f l e x i b l e  energy supply s t ruc tu res  
poss ib le  f o r  t he  fu ture .  

B a s i c a l l y  i t  can be assumed t h a t  t h e  supply s t r u c t u r e  i n  t h e  
Federal Republ ic based on domestic coal, nuclear  energy, o i l  
and gas, w i l l  o n l y  change marg ina l l y  i n  t h e  foreseeable 
future.  The awareness o f  poss ib le  r i s k s  invo lved i n  us ing 
t r a d i t i o n a l  sources of energy has induced new i n i t i a t i v e s ,  
both i n  t h e  supply i n d u s t r i e s  and i n  p u b l i c  spending, t o  
develop processes f o r  t he  e f f i c i e n t  use o f  energy and t o  
u t i l i s e  renewable energy sources. 

On the  o the r  hand, var ious  methods t o  save energy i n  i n d u s t r y  
and housing have a l ready shown successful  resu l t s .  Using more 
e f f i c i e n t  heat ing  p l a n t s  and improved thermal i nsu la t i on ,  t h e  
heat ing demand o f  houses i n  Germany was reduced considerably 
from about 45 l i t r e s / m 2  a o i l  equ iva lent  before t h e  f i r s t  o i l  
p r i c e  c r i s i s  t o  about 20 l i t r e s / m 2  a as a f i g u r e  f o r  t h e  
average. 

I f  we consider  t h a t  25-50Z o f  t h e  t o t a l  energy f o r  space 
heat ing a re  v e n t i l a t i o n  heat losses, we t a l k  about an amount 
o f  400-800 Petajoule. 

I t h i n k  you w i l l  agree t h a t  t h i s  amount i s  worth t h i n k i n g  
about c a r e f u l l y  and deeply, e s p e c i a l l y  as t o  whether i t  can be 
reduced. 

Although t h e  o i l  p r i c e  i s  f a i r l y  low today, we shou ldn ' t  s top 
our R&D a c t i v i t i e s  i n  t h e  f i e l d  o f  energy savings. On t h e  
cont rary  we should cont inue f o l l o w i n g  a very steady path  
towards more independence o f  o i l  and o ther  energy c a r r i e r s .  

But we should consider another very important  aspect: every 
k i l o w a t t  hour f o r  heat ing  purpose consumed, puts s t ress  on our  
environment, and t h i s  i s  important  when we consider t h a t  t he  
product ion o f  e l e c t r i c i t y  i s  now performed w i t h  an e f f i c i e n c y  
o f  between 30 and 40% a t  maximum. I n  r e s i d e n t i a l  bu i ld ings ,  
t he  product ion o f  heat f o r  space heat ing  and h o t  water supply 
w i t h  a comlnon o i l  o r  gas furnace has an average annual 
e f f i c i e n c y  o f  between 50 and 80%. 



The p i c t u r e  becomes worse i f  we look a t  t h e  t r a n s i t i o n  o f  ou r  
pr imary energy ( f i g .  1). We use h i g h l y  va luab le  pr imary  energy 
c a r r i e r s  w i t h  which we cou ld  produce heat  a t  a  l e v e l  above 
l,OOO°C and we devaluate t h i s  va luab le  energy s o l e l y  t o  
produce h o t  water between 40 and 70°C. The exe rge t i c  
e f f i c i e n c y  - exergy i s  the  p a r t  o f  t he  energy which can be 
u s e f u l l y  transformed - the exe rge t i c  e f f i c i e n c y  o f  these 
processes a r e  o f t e n  below 8-12%. I n  o the r  words whenever we do 
n o t  use a l l  a v a i l a b l e  exergy, we a re  always wast ing energy0 

The tremendous amount o f  wasted energy can be seen by t h e  
energy f l o w  diagrams, which show f o r  t h e  FRG ( S l i d e  2)  a  r a t i o  
o f  wasted t o  usefu l  needed energy o f  223 t o  1+3, f o r  t h e  USA 
t h i s  r a t i o  i s  about t h r e e  quar te rs  t o  one quar ter ,  f o r  A u s t r i a  
t h e  r a t i o  i s  about 50:50%. One o f  t h e  main aspects f o r  
modernizat ion o f  t h e  n a t i o n a l  economics should be t o  improve 
t h i s  r a t i o  f o r  instance by d i s t r i c t  heat ing, cogeneration, 
heat  pumps and consequently heat  recovery and b e t t e r  
i n s u l a t i o n .  

I n  1973 t h e  r a t i o  o f  used t o  wasted energy f o r  p r i v a t e  
households was ca l cu la ted  i n  t he  FRG t o  be 45 t o  55% ( F i g  2). 

It was est imated t o  reverse t h i s  r a t i o  on 1990, i n  changing 
the  f i g u r e s  f o r  used and wasted energy. We reached t h i s  goal 
i n  1982, some years e a r l i e r  than forecasted i n  t he  70 ' s  ( F i g  
3) - 
AIMS OF THE BMFT ---- 

A t  t h e  end I ' d  l i k e  t o  o f f e r  a  few remarks about t h e  present  
status, e s p e c i a l l y  about t he  necess i ty  and mo t i va t i on  f o r  t h i s  
program, t o  g i v e  some views as I see it, on the  t rends  f o r  t h e  
fu tu re :  

- The f i n a l  goal w i t h  respect  t o  t h e  German research program 
" V e n t i l a t i o n  and a i r  i n f i l t r a t i o n  i n  r e s i d e n t i a l  bu i l d ings "  
i s  t o  min imise v e n t i l a t i o n  heat losses by means o f  
improvements i n  b u i l d i n g  physics and i n  v e n t i l a t i o n  
s t r a t e g i e s  i n  t h e  framework o f  economic perspect ives and - 
what tu rned ou t  t o  be very  important  - t o  make the  
i n h a b i t a n t  s e n s i t i v e  t o  v e n t i l a t i o n ,  t o  i n fo rm him about t h e  
appropr ia te  hand l ing  o f  new v e n t i l a t i o n  techniques. 

- Due t o  passive measures ( b e t t e r  i nsu la t i on ,  double and 
t r i p l e  g laz ing )  we could decrease the  transmission-heat 
losses so much, t h a t  v e n t i l a t i o n  heat losses become t h e  
dominant heat  loss. Therefore the re  might  be some advantages 
i n  t he  proper  combination o f  heat ing  and coo l i ng  systems 
w i t h  v e n t i l a t i o n ,  by us ing  a i r  and h o t  water as t h e  heat  
f l u i d  medium. 



- I n  t h e  FRG f o r  instance w i t h  a i r  t o  a i r  heat  pumps a l ready  
under opera t ion  i n  Denmark and Sweden, t he  renaissance o f  
t he  we1 1-known so c a l  l e d  "Kachelofen" o r  Ceramic furnace, o r  
s o l a r  c o l  l e c t o r s  (Fig. 3), support ing the  heat ing  system i n  
commercial and i n d u s t r i a l  b u i l d i n g s  w i t h  the  r e s u l t  o f  
saving between 30 t o  50% of t h e  o i l  consumption i n  
comparison before  i n s t a l l a t i o n  on the  r o o f  i s  underway. 

- It becomes important  f o r  a r c h i t e c t s  and design engineers t o  
keep an o v e r a l l  view o f  t he  b u i l d i n g  and o f  i t s  v e n t i l a t i n g  
system. Bu i ld ing ,  heat ing  and v e n t i l a t i n g  system, t h e  user, 
and t h e  environment a re  one e n t i t y  which have t o  be 
moni tored as a  whole. An i n teg ra ted  design method would n o t  
o n l y  r e s u l t  i n  b e t t e r  indoor  a i r  q u a l i t y  and an e f f i c i e n t  
use o f  energy b u t  would a l so  c u t  back the  immense amounts o f  
money f o r  damages t o  t h e  b u i l d i n g  fab r i c .  

- This o f  course imp l i es  t h a t  R&D a c t i v i t i e s  have t o  hand i n  
hand w i t h  what i s  needed i n  p rac t i ce .  The research r e s u l t s  
have t o  be t r a n s l a t e d  i n t o  a  language which can be 
understood and app l i ed  i n  p rac t i ce .  

- A t  l e a s t  i t  should no t  be fo rgo t ten ,  t h a t  t he  i n t r o d u c t i o n  
and d i f f u s i o n  i n t o  the  market i s  n o t  o n l y  dependent on a  
proper  f u n c t i o n i n g  techn ica l  so lu t ion .  To say i t  q u i t e  
f rank l y ,  t echn ica l  innovat ions can o n l y  en te r  the  market and 
survive, when the re  are  e x i s t i n g  innovat ions too  i n  
o rgan isa t i on  and admin i s t ra t i on  f o r  example t a r i f f s  f o r  
surp lus e l e c t r i c i t y  produced by cogenerat ion o r  renewables 
and o t h e r  incent ives,  which encourage consumers and 
producers t o  save energy and n o t  j u s t  t o  s e l l .  

- I ' m  sure  t h a t  t h e  exchange o f  i n fo rma t ion  and experiences a t  
t h i s  conference w i l l  c o n t r i b u t e  t o  achiev ing b e t t e r  indoor  
a i r  q u a l i t y ,  t o  reduce v e n t i l a t i o n  heat losses, and t o  
i d e n t i f y  economic and user-accepted v e n t i l a t i n g  systems. 

I wish f o r  a l l  o f  us f r u i t f u l  d iscussions and a  successful  
conference accompanied by having some n i ce  days together  here 
a t  Ueberl ir igen i n  t h e  Bodensee region. 

Thank you very  much. 
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