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Dipl.- Ing. (FH)  Ulrich Sieberath 
Director  of ift Rosenheim 

Energy efficient windows, facades and glazing  

Using innovative building elements to save and gain 

energy 

1 Introduction 

The general discussion  about climate change 
and energy  conservation during  the  last two 
years has stimulated the market and the interest 
in energy-efficient windows, doors and  facades. 
Even though the potential  for  energy conserva-  
tion has not been exhausted,  w e can point to first 
successes. There is no doubt that w e have to 
make efforts on all fronts in order  to achieve the 
targets set by the Federal Government – a reduc-  
tion of CO2 emissions by 40% by  the year  2020, 
compared to the reference year  1990.  

We have to conclude that  numerous  new  and 
good products with high energy conservation po- 
tential have been  developed, but that unfortu- 

nately the market incentives are not attractive 
enough to make full use of the potential in Ger- 
many  of replacing approx. 340 million w indow  
units of poor thermal  insulation performance, 
which could achieve a reduction of approx. 
27.000 million tonnes  of CO2 emissions. We can  
only hope that  further  supporting measures by  
the authorities as well  as  the Energy  Certificate 
(Energiebedarfsausweis) stimulate greater de- 
mand. 

The ministerial draft for  the Energy Conservation  
Directive (EnEV) is now  available in its final ver-  
sion, and last year’s window  conference predic-  
tions have largely  come true. Already today w e 
encounter  demands for  windows with U -values 
below  1.0 W/(m²K)  in everyday business practice. 

Fig 1 
Development of CO2 emissions  
in Germany/Europe  and current 
status for  2008 
(source: econsense)  
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Fig  2 
EnEV 2009  

2 Thermal insulation in Europe  

Energy conservation  must be a global task even  
though currently 80% of energy is consumed by  
the industrial states and 80% of CO2 emissions 
produced by these states. 

When assessing the opportunities for exporting 
energy-efficient products, an important factor  is the  
mandatory limit value prescribed by the export 

countries. In this  context w e have to recognise 
that Germany serves as an example. With re-  
spect to required characteristic  values and pro- 
cedures for providing evidence, our neighbours 
have often followed our example.  We can expect 
that they will continue to adopt quickly the new  
requirements, w hich have become statutory in 
Germany. This gives industry a technological 
edge and provides  optimum export opportunities  
in these markets. 

Fig. 3 
Overview: primary 
energy demand i n 
Europe 
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3 Current  window, door and facade  
developments 

The market share of thermally  optimised window 
designs  and improved glass types has increased 
significantly following new  statements  and mar-  
keting strategies by glass manufacturers and 
others. For example, the market share of triple 
insulating glass units has already  reached 20% – 
and further  improvements  are being worked  on, 
in particular the overall energy transmittance g 
but also the light  transmission of glass. For ex-  
ample, glass types w ith U-values of 0.5 W/(m²K), 
g-values  of up to 0.57 and light transmission val- 
ues of up to 0.75  are already  now  commercially  
available. These are g-values, w hich up to now 
could only be expected to be achieved  by  double 
insulating glass units. From these trends w e may 
draw  the conclusion that high-quality glazing with 
highly  improved physical properties  will become a 
regular occurrence.  

Frame manufacturers have also contributed  to 
this development: developments  have been 
pushed forward for all framing materials. These 
include optimised profile geometries, the reduc -  
tion of radiation processes  in profiles as w ell as  
materials with good insulation  properties. Exam-  
ples are the development of plastic window  sys- 

tems with thermally improved reinforcements  or  
profiles w ithout any reinforcement, the continuing 
development of sandwich designs  for timber win-  
dows and the optimisation of thermal break 
zones  of metal windows. The Uf-values  achieved 
are around 1.0 W/(m²K)  or better, depending on 
the type of material. 

Many  system houses  follow  the trend of integrat-  
ing building services into building components. 
The available range of drives for  automatic oper -  
ating functions  as  well  as  the integration of addi-  
tional functions, such as solar  screening and ven- 
tilation devices, is increasing continually. Fa-  
cades  in particular  follow  this trend in a consis- 
tent manner  by integrating components  designed 
for  building services into the outer skin of the 
building, such as cooling, ventilation, light  control 
and lighting  as  well  as  energy  generation based 
on solar  technology. 

4 Development  and sustainability  

The topic  of sustainability is of increasing impor -  
tance generally  and in the field of windows and 
facades in particular. One perceived  risk is  the 
promotion of competing  systems  with different 

Fig. 4 
Worldwide 
approaches for  
certification of 
sustainable 
technology for 
buildings:  
Overview of 
certificates 
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approaches. For example,  countries  such as  
Great Britain, USA  as w ell as France have certifi- 
cation systems  that push into the market.  

Developments  in Germany  have also progressed. 
For example the Ministry in charge,  the BMVBS 
(Federal Ministry of Transport, Building and Ur-  
ban Affairs), has issued  a guideline for  the  certifi- 
cation of the sustainability of buildings, which was 
introduced by Minister Tiefensee in May of this 
year. The first certificates bearing the Deutsches  
Gütesiegel  Nachhaltiges Bauen (German Quality 
Mark for  Sustainable Building) will be awarded at 
the Bau 2009 exhibition  in Munich. 

with net energy  gains. These concepts are based 
on the  idea that technology  in buildings  can be 
used to gain  more resources and energy than  is 
consumed. 

In this  context there are demands  for windows on 
the north-side of buildings, facing  aw ay from the 
sun, that exceed the future thermal insulation 
standard of EnEV 2012.  On the other hand, on 
the sides  with stronger irradiation glasses with  
optimised  g-values, facade surfaces  with inte-  
grated photovoltaic  and solar screening as well 
as light control  systems are in demand.  The inte-  
gration of these systems  into the technical build-  
ing services, using simple but effective concepts, 
is the prerequisite – and the challenge to manu-  
facturers – for controlling buildings to meet  de-  
mands  as well as conserving energy. 

In view  of the rich crop of ideas, the speed of in-  
novation and the vigour with which these ideas  
were implemented during the last year w e can be 
sure that the right  solutions  will be found. In this 
way, windows, facade elements and  doors make  
a more valuable contribution because with the  
help of sensors  and drive technology  they can  
now  react to changes  in ambient conditions  as  
well as user  requirements. 

5 Future tasks for window and 
facade manufacturers  

Of course, the discussions  around scarce re-  
sources and higher energy  costs motivate re-  
searchers to look more deeply into building con-  
cepts. Standards such as the Passivhaus  (pas-  
sive house), KfW-40 and ‘low  energy house’  are 
well established in the market; the discussion  for  
the future focuses  on active houses  and houses  

Fig. 5 
Energy manager  
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6 State of play of standardisation  
and rules and regulations  

As products  become  increasingly  better, the ac-  
curacy of the relevant assessment  procedures is 
important.  One particular point of concern with 
regard to energy  is the much discussed discrep-  
ancy between the calculated and the measured 
U-values  of profiles  and windows. To address 
this issue,  the  standard DIN EN 10077-2 is cur -  
rently  being revised. The main objective is to ad- 
just the process so that the calculated results are 
closer to the actual measured  values. A detailed 
analysis  revealed that modifications of the calcu- 
lation algorithm, different w ays of interpreting the 
relevant standard as well as big discrepancies in 
the thermal conductivities of the used materials  
are a common occurrence. To avoid such prob-  
lems, the ift Rosenheim maintains its own in-  
house quality assurance concept, involving a spe-  
cial validation of the  calculation programme, the 
maintenance of tested material  lists  as  well  as a 
quality certification of in-house and also external 
evaluators. This concept,  called ‘Certified Evalua-  
tor’, has already been presented  in the past. 

New is also the discussion of what in the Euro-  
pean context is known as ‘Energy Labelling Sys- 
tem for Windows’. Work on this system has pro-  
gressed well and a fairly complex procedure has 
been worked out. However, the required parame-  
ters need to be determined at the national levels. 
As a result, the systems  known in Denmark, 
Great Britain and Finland will  still not be compa-  
rable with each other. In Germany, the  authorities 
do not see the need for  a certification of the spe- 
cific energy  aspects  of windows. Instead, the 
characteristic values, such as U-value, G-value  
and light transmission are determined  by  a com-  
mon European method and entered into the  
overall life cycle assessment of the window. 

ment to the product standard has  been  com-  
pleted. It contains  a more precise instruction for  
the application  of the standard as well as simpli-  
fied methods, for example for  determining the air  
permeability of windows without testing. This  
amendment  is currently  in the  ‘formal vote’ 
phase. We can expect this  to come legally  into 
force before the expiry of the coexistence period, 
i.e. the date from which CE marking of windows 
and external pedestrian  doors becomes manda-  
tory. 

This also excludes power-operated doors. In the  
past, German manufacturers of automatic  doors  
in particular  have criticized  that the criteria for  
safety in use as  set out by EN 12650 part 1 and 
part 2 are not adequate. The German foreword 
makes  reference to this  and suggests the appli-  
cation of DIN 18650 for  Germany. Of course this  
also means  that with respect to the other charac -  
teristics, such as air permeability, thermal  insula-  
tion and wind resistance national  regulations 
have to be complied with. These will  then require 
CE marking to comply  with the Machinery Direc-  
tive and an additional Ü-mark to confirm confor-  
mity with the Bauregelliste (Construction Prod- 
ucts List) A. 

There is currently  some  uncertainty because of 
the possible extension of the coexistence period 
by one year, i.e. from 2/2009 to 2/2010. An appli-  
cation for  such an extension has been received 
by the Technical Committee. It is likely that the 
experts in TC33 w ould like such an extension, 
but that does  not mean that the coexistence 
phase will be extended automatically. A n exten-  
sion requires a resolution by the Standing Com-  
mittee, w hich cannot  be expected  before Decem-  
ber. That means that a definitive statement can-  
not be expected before January of next year  at 
the earliest. Therefore, and in order  to be safe, 
the recommendation  to manufacturers must be:  

Complete your  preparations for  the introduction 
of CE marking by February  2009. In that w ay you 
will be sure to be able to CE mark your  products  
correctly  from February 2009 in case the applica-  
tion for an extension of the  coexistence period is  
not successful. 

7 DIN EN 14351 – product standard 
for windows 

The discussion around the product standard for  
windows has reached a new  level – a new  amend-  
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8 Summary and outlook 

The discussion around climate change has 
prompted window, door  and facade manufactur -  
ers to develop  products  with improved energy  
characteristics. This has been highly successful. 
What seems  to be important now  is to create in-  
centives  by the correct framework conditions  to 
promote these products for  integration into new 
and existing buildings. Finally, energy conserva-  
tion should have priority before the environmen-  
tally acceptable generation of energy. Energy  
that is not consumed does not have to be gener -  
ated. We still lose about 50 percent of our energy 
by heating buildings without insulated facades. 
About half of that is lost by leaky  old windows 
and doors. According to a study by the BF and 
VFF (Window  and Facade  Association)  it would  
be possible to save about 27,000  million tonnes  
of CO2 in Germany alone by installing advanced  
windows. However, in certain  cases  one gets the 
impression that, similar  to the situation  in the 
1970s, more emphasis is put  on rationalising and 
further developing the production than on further  
developing window  technology. There is no doubt 
that a main  task of the fenestration industry is to 
make sure that these new  and sophisticated 
products with their  extensive technological input 
will meet the requirements  for  serviceability and 
quality. 
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Dipl.-Ing. (FH) 
Ulrich Sieberath 

Born on August 27, 1957 

Studied Wood Technology at the  University  of Applied Sciences  
in Rosenheim 

since 1982 

since 1995 

since 2000 
since 2002 

Staff member  at ift Rosenheim,  Head of the Door  
Technology and Burglar Resistance Department 
Head of the Certification Centre for Quality Man- 
agement Systems and  Products  
Coordination of business units at ift Rosenheim 
Deputy  Director of the Institute 

since 02/2004 Director 

Additional functions and  activities: 
?  Lecturer at the University of Applied Sciences  Rosenheim 
?  Member of numerous  committees: 
 Member  of mirror  committee to the Advisory Group of Notified 
 Bodies; Leader of SG06/WG B (Windows, doors); Convenor  of  
 NA  005-09-01 Mirror Committee of CEN TC33; 
 Convenor of NA 005-09-02 Mirror Committee Burglar  resis-  
 tance; 
 Convenor of CEN TC33 WG1+2  Windows and Doors; 
 Convenor of CEN TC33 AHG  Burglar Resistance , 

?  Contributor DIBt “SVA Fire-Resistant Doors and Shutters“  
?  Member of Examination Board of IHK for sworn experts  
?  Specialist assessor for: Federal Office of Measurement (Swiss 
 accreditation body), principally for the fields of: Components  
 testing for windows/doors/facades, materials testing – 
 wood/timber-based materials  /glass, burglar  resistance testing – 
 windows/shutters/doors/facades/glass/metal fittings. 
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