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Abstract
Energy rating promotes and recognises energy efficient products, provides a clear and unambiguous choice between good products and poor products and acts as a driving force for improved
energy efficiency by clearly stating the relative efficiency of each product.
Windows are a major area of energy losses in any building and improving their performance
would have a substantial impact on energy use and comfort. In 2001 eight countries joined a
SAVE project in order to develop a window energy rating system for all of Europe, European
Window Energy Rating System (EWERS). The rating system and the associated labelling system will help consumers, dealers, architects and other decision makers in the building sector to
choose the most energy efficient windows.
Results of the project should be:
To increase the amount of high performance windows in use in Europe.
To reduce the amount of energy used in building climate control.
To reduce the amount of CO2 emitted from energy generation.
In this paper we describe the complexity of the task and the challenges that we faced when we
aimed to harmonize the energy rating of windows from eight countries with many different climate zones but also with different window markets.
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Introduction
The recently adopted European Directive (2002/91/EC) on the energy performance of buildings
calls for energy performance certificates to be available when buildings are constructed, sold or
rented. The Directive does not define the format and content of such certificates in detail. However, it requires that they include reference values such as current legal standards and benchmarks’ and that they are “accompanied by recommendations for cost-effective improvement of
the energy performance”. The intention of the Directive is also stated clearly: “to make it possible for consumers to compare and asses the energy performance of the building’. Labelling of
household appliances transformed the white goods market rapidly and we may infer that a similar impact is expected for buildings.
Heat lost through windows constitutes accounts for a significant proportion of all energy used
for heating buildings. Also, considerable advances have been made in window technology in
recent times. The energy saving potential from windows is therefore very large. To date, utilities and policymakers have failed to provide consumers with the simple, straightforward data
they need to make well-informed home energy and efficiency decisions. Energy rating and labelling of windows can fulfil that requirement and make an important contribution to the implementation of the Directive. A lesson learned from the successful implementation of labels for
domestic electrical appliances is therefore that the market must be well prepared through a coordinated programme that involves both producers and consumers.
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Why energy rating of windows?
The buyer group’s knowledge of window performance in European countries is very poor. Consumers as well as more professional buyers rely on information provided by the window manufacturer or the retailer. The buyers’ are also mislaid to believe that the energy performance of
the glass, Ug, is the overall window performance, Uw.
In 2001 eight countries joined a SAVE project n order to develop a window energy rating system for all of Europe, European Window Energy Rating System (EWERS). The project period
was April 2001 to March 2003 and the project group consisted of:
Robin Kent, British Fenestration Rating Council, Project coordinator, UK
Sergio Fox, Danish Energy Administration and Svend Svendsen, Danish Technical University
Thea Marie Mörk, Norsk Enök og Energi AS
Werner Platzer, Fraunhofer Inst. for Solar Energy Systems, Germany
Michele M Zinzi, ENEA ERG-SIRE, Italy
Marleen Spiekman and Dick van Dijk, TNO, Netherlands
Kari Hemmilä, VTT Building Technology and Heikki Härkönen, Motiva, Finland
Arne Andersson, National Swedish Energy Administration and Diana Avasoo, WSP Environmental, Sweden.
The proposed project and associated provisional window energy rating system will:
o Allow direct comparison, for the first time, of the energy performance of products from
different manufacturers, on a like-for-like basis
o Enable consumers and designers to select windows based on their real energy performance
o Provide a common set of tools and methodologies throughout the EU and avoid the development of a multitude of separate and incompatible rating systems
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Provide the basis for a pan-European window energy rating system
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The impact of this information on the European market is predicted to be:
o To provide significant encouragement to window manufacturers to develop improved
windows, based on the knowledge that the market will be able recognise and penalise
poor performance and to reward better than average performance
o To encourage building designers to develop imaginative uses for high performance
windows with some certainty that products will perform as claimed
o To improve the efficiency of the market for windows in new and existing dwellings
and we believe, substantially improve the prospects for high performance windows in
that market.
By a pan-European energy rating and labelling, we believe that the market will be transformed
towards more energy efficient windows, resulting in energy savings, substantial CO2 reductions,
better indoor comfort and less electricity for funs and cooling. In the long run this will lead to
economic benefits for households, building owners and in a general national and international
context.
Other important arguments for a rating are that professional buyers will be forced to buy energy
efficient windows. Today they buy the cheapest windows and calculate the benefits in terms of
simple payback time rather than in terms of Life Cycle Cost, (LCC).
The objective is to establish a labelling system for windows that will provide window buyers
with relevant information on the energy performance of the whole window and of the glass,
solar heat gain, daylight transmittance etc. The system can also be extended to include any other
information required. The method for calculating the rating will be in accordance with the existing CEN/ISO standards.
The rating system is in the first stage for non-professional buyers. It will make it easier for consumers to choose better windows. A simple, easy to recognise, label is easer to understand than
technical language such as U-value,
g-value and similar. It will also offer the option to choose between lowest investment costs
compared with LCC.
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Estimated energy and CO2 savings
According to joint studies carried out year 1995 and updated year 2000 by the Standing Committee of Glass Industries, CPIV, and Fachinformationszentrum Karlsruhe, FIZ, for the European Commission, nearly 60 per cent of the dwellings in the EU are still single glazed. This results in excessive heat losses and hence carbon dioxide emissions.
The energy saving potential in the CPIV-FIZ studies, only by upgrading glass U-values from 5,7
and 2,9 to
1,6W/m2K could save 1,115 MGJ (million gigajoules or 26 million Toe (Tonnes of oil equivalent) each year. The CO2 reduction was estimated to 82 million tonnes per year.
This report was presented five years after that energy efficient windows with U-value of 1.0
were introduced into the Swedish market. Before that, energy efficient windows with even
lower U-values were used in some other cold climates, such as Switzerland. Bearing in mind
that the report proposed actions to be taken during the coming ten years that would have impact
on the world CO2 emissions for at least 40 years, it was not ambitious and forward looking from
a sustainable building point of view. It should be noted that the calculations presented in the
report took account of existing market barriers and did not include savings in non-residential
buildings or buildings in future EU member countries. Moreover, the technical basis of the calculations was limited, omitting savings raising from reduced indoor air temperature (made possible by higher radiant temperatures adjacent to glazed areas) and reduced demand for cooling.
In Sweden, where still 40 million windows in residential buildings are with ordinary doubleglazing, the energy saving potential by upgrading windows is estimated to 15 TWh. By upgrad-
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ing windows in non-residential buildings for better climate control, another 15 TWh can be
saved.
The introduction of energy rating of windows can rapidly and cost effectively transfer the market towards more energy efficient windows. The expected result is a considerable decrease in
energy demand for heating and cooling and in CO2 emission.

Market Transformation
Window manufacturers have shown little interest in improving windows energy performance.
After the oil crisis of the late 1970s, the market was transformed to at triple glazing market in all
the Nordic countries except for Denmark, which has a milder climate. The introduction of
low-emissivity coatings resulted in the production of multiple glazing units with very low
U-values. However, the high performance of the glass area was partially negated by the fact that
the units were installed in frames and casements having U-values that were twice as high. The
window manufacturers had no incentive to develop windows with improved insulation performance, as the builders were concerned only with low purchase costs, and not with low life cycle
costs.
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In 1991, as part of the Swedish Government's new five-year programme for more efficient use
of energy, NUTEK (reorganized to the National Energy Administration, STEM) started a technology procurement programme for energy-efficient windows. At that time, normal U-values of
windows in the Nordic countries were in the range 3,0-2,0 W/m² K. The new energy efficient
windows, had better insulating frames and casement which, together with high performance
glazing gave an overall U-value of 1,0 W/m2K. The technology procurement together with marketing activities and temporary grants, transformed the Swedish market from an average Uvalue of 2,0 for windows in new buildings to 1,5.
A few years later, the glass manufacturers introduced glass with very low emissivity: (E 0,04).
Suddenly it became possible to reintroduce double glazed windows and still have the same or
even better insulation for the glazing than with ordinary triple glazing. Instead of using the improved insulation properties of the glass to improve the overall window performance, the manufacturers chose to increase their profit by selling poor frame construction with better glass. The
window frame becomes a cold bridge on the outer wall but the consumers believe they have got
better windows. In such windows, the U-value of the glass can be 1,1 W/m2K and the frame Uvalue 4,0. If the frame is 20% of the total window area, the overall value becomes 1,68. If the
frame value is bigger, then the overall window U-value is even worse. That is another reason
why energy rating and labelling is important.
However, when discussing buildings that need to be cooled during parts of the year, the question
about what can be
considered as energy efficient windows becomes more complex. If the need for cooling is significant in
comparison to the need for space heating, windows that prevent the heat (normally as solar radiation) to enter
the building should be selected. The glass technology of today, provides low emissivity glass
that reduces heat
radiation from either side of the building. In winter when we want to keep the heat inside, the
coating reflects the
long weave radiation. In summer, it reduces both the direct solar radiation and the long weave
heat from the outside
and prevents the total solar heat effectively from entering the building
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Project difficulties
The EWERS project for the development of a rating scheme has revealed that energy rating of
windows is more difficult than for other building components and is significantly more difficult
than energy rating for domestic products such as white goods because:
•

Many window configurations2 are possible from a given window system.

•

There are significant local market differences in sales and building practices for windows
and building
products.

•

There is a significant effect of local geography and climatic conditions in terms of window
performance.

•

There is a significant concern about rating windows from a ‘standard’ European size when
the markets and
‘typical windows’ vary considerably across the EU.

•

There is a significant effect of local shading and external factors in cooling dominated climates, i.e. related to
the building and the local conditions (trees etc.) but not related to the actual window.
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These difficulties and the attempts to resolve them have consistently hampered progress with the
project.
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Development of the energy rating method was the most important part of the work and throughout the project we had continuous discussions on what we called the level of information.
Should the rating be based on actual window in a particular building in a certain zone or should
that be just a standard window with a fixed size? But again, what was a standard window? A
standard window seemed to be favoured by the manufacturers as a basis for rating but, in
practice, it does not exist and is difficult to agree a definition for. The markets differ in window
size, how the windows are manoeuvred and if they are installed in warm climates with only
cooling demand or in climates with both heating and cooling. Should the rating be for consumers only or for designers and professional buyers too?
Finally we agreed on four different relevant levels of which level one and two should be included in the EWERS rating. Levels three and four should be developed later for those who
need detailed calculations.
Level 1 includes basic characteristic properties such as dimension, radiation data, edge construction, U-values for window components. The U-value data is available from a database developed in another SAVE project, WINDAT.
Level 2 is the private consumer level with easy understandable explanations on the window
performance based on a standard size. Window energy properties of actual size can be calculated on request.
Level 3 is for detailed analysis and dedicated for advanced consumers or designers with interest
in correct determined window energy properties and the impact of the building: Specific energy
balance for actual window size, geometry, climate and house, evaluation of indoor climate etc.
Level 4 is to be used for energy rating of houses in accordance with the EU Directive. This level
is for professional users only and takes into account building design.
Compared to existing window energy rating systems (see below), this is a very ambitious and
reliable rating system with great potential for future development.
In order to secure that the input data was correct and certified, we developed two databases:
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Open access database of material properties
This provides the basis for a technical system for creating and maintaining a comprehensive,
public domain database of the physical characteristics for glazing products available in the EU.
The database will enable major European manufacturers and importers of assembled products to
publicly declare the properties of their products and to ensure that accurate values are available
to the software and other calculation devices necessary for window energy rating.

Database of results
The database principles are to provide information on validated U-values and other information
for frames, spacers and glass. Professionals should then be able to design energy efficient windows by optimising the component combinations and calculate the overall window U-value.
The database should also provide consumers with a list of energy efficient windows, manufacturer data, energy rating etc.

Existing window rating systems
Before designing the window label there was made an overview of labels in use all over the
world. There are numerous labels that are intended to promote the use of energy efficient products. The labels can be ranked to three categories: Endorsement , comparative and informative
labels.
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1. Endorsement labels
These labels offer essentially a “seal of approval” that a product meets certain pre-specified criteria. Some examples are given in Figure 1. If the criteria is fulfilled the label will be granted for
the product, otherwise not. Typical endorsement labels are Eco-labels.

European Union

Nordic Countries

Spain

France

Figure 1 Endorsement labels

2. Comparative labels
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Comparative labels allow consumers to compare energy use between all rated products in order
to make an informed choice. The product comparison is typically based on annual energy consumption, ranking figures or both. Ranking systems consist usually of several ranking steps. So
comparison of products is more detailed than in endorsement system. Showing annual energy
consumption as well helps comparison. Some examples are shown in Figure 2.

Australia
Figure 2 Comparative labels

Brazil

Columbia

European Union
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3. Informative labels
Informative labels (examples in Figure 3) provide information on the technical performance of
each
labelled
product, and offer no simple way to compare energy performance between products. These
types
of
labels
are
generally not consumer-friendly because they contain purely technical information.

Label for air conditioner in Philippines

Japanese Top Runner label

Figure 3 Informative labels
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Australia and New Zealand
The Australasian Window Council Inc (AWC) was formed for the window products industry in
Australian and New Zealand for the introduction of new technology, new standards and programs across the industry. The Window Energy Rating Scheme, WERS, enables residential
windows to be rated and labelled for their annual energy impact
on a whole house, in any climate of Australia. A New Zealand variant of WERS, is the 'Window
Efficiency Rating Scheme.
To participate in WERS, window makers must obtain energy ratings for their products from a
rating organisation that is accredited by the Australasian Window Council (AWC). The AWC is
the peak body for the window products and components industry in Australia and New Zealand.
The Australian Window Association is a major player in that body. In Australia, New Zealand
and in UK there are comparative labels for windows and in Denmark exists comparative label
for insulating glass units. These are the only countries that have comparative labels for windows
or glazing. The main idea of comparison is to show to a buyer how good different products are.
The ranking is done with a scale of stars, A to G or 0 to 100. Australian system rates windows
both for heating and cooling. The ratings used in UK and in Denmark rate windows based on
minimising heating only.
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Figure4 New Zealand winter rating
rating

Figure 5 New Zealand summer

Heating Band: Where windows are required to keep heat in
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Cooling Band: Where windows are required to keep heat out

Figure 6 Australian rating

USA – National Fenestration Rating Council NFRC
Since its inception in 1989, NFRC has successfully developed a rating system and certification
program for the thermal performance of residential fenestration products, including windows,
patio doors and skylights. The success is evident by the more than 81,000 products listed in the
most recent edition of the NFRC Products Directory. The National Fenestration Rating Council
has developed a number of key elements that ensure the accuracy and credibility of its rating
and certification program. From April 1994, the Washington State Energy Code has required
that “U-factors for glazing and doors shall be determined, certified and labelled in accordance
with Standard 100-91 (nfrc-standard authors comment) by a certified independent agency licensed by the National Fenestration Rating Council (NFRC).
In 1995, NFRC turned its attention towards the commercial building arena and in 1999 approved a new standard (NFRC 100-SB) to address site-built fenestration products. The new
standard is designed to address products that are field glazed or field assembled, including curtain wall and window wall applications and sunroom and solarium systems. In addition, a revision was made to the Product Certification Program to address the specific needs of site-built
products.
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Figure 7 NFRC label, USA
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Canada - Canadian Window and Door Manufacturers’ Association , CWDMA.
In the late 80’s, Natural Resources Canada, through its Canada Centre for Mineral and Energy
Technology (CANMET), initiated a project that supported research and development of testing
and simulation methods for fenestration products. At the same time, the Canadian Standards
Association (CSA) was encouraged to develop an appropriate window thermal performance
measure through its usual consensus process. The net result was an energy rating (ER) standard
for windows.
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The rating provided necessary tools for a new National Energy Code for Houses. Later,
CWDMA has introduced a product certification program that, as well as providing quality assurance, includes product labelling and listing to allow consumers, regulators, architects and
specifiers ready access to all the important performance characteristics.
The CWDMA program will use independent auditors to verify compliance to the CSA A440.2
standard for energy performance rating. In addition to a permanent label bearing the certification number of the specific product, a temporary label will prominently feature the Energy Rating or ER number and all the relevant A440 performance data.

Figure 8 CWDMA label, Canada
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Denmark – Danish Energy Agency
In Denmark, The Danish Energy Agency, in collaboration with the glass trade, introduced a
rating system for the sealed glass units. In Denmark most of the windows are sold without glazing. The glass is installed on site.
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Figure 9 Danish rating of glazing units

The primary objective of the EWERS rating system is to produce a simple system for consumers
to compare the relative energy efficiency of competing window systems.
However, we had intense discussions throughout the first year, how we should cope with the
fact that a simple rating would not reflect the actual window energy balance. Should we compromise and go for a simple rating and not take into account window configuration? Should we
take solar shield and specific window design into account?
The results of the ambitious information level would be presented on the label below, which
could be more confusing than informative.
In their paper Consumer Information Processing and Effective Program Design, Dupont and
Egan presented the result of their research in two areas: appliance energy labelling and utility
billing information. Their conclusions are that government policymakers who design consumer
information programs typically overestimate the amount of time and effort that consumers will
put into processing the message on the label. They also state “it is not advisable, or even possible, for policymakers or program designers to design effective energy information materials
without intensive testing of consumer comprehension”.
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European Window Energy Rating
Helsinki region

Jyväskylä region

Venetian blinds
no blinds
orientation E-value
South
76
West
99
East
99
North
107

open

rating E-value
B
80
C
101
C
101
C
131

no blinds

closed

rating E-value
C
118
C
133
C
133
D
151

rating
C
D
D
D

orientatio E-value
South
105
West
125
East
125
North
153

Kajaani region
no blinds

open

rating E-value
C
113
D
143
D
143
E
181

open

rating E-value
C
107
D
126
D
126
D
152

closed

rating E-value
C
140
D
154
D
154
D
170

rating
D
D
D
E

Sodankylä region

Venetian blinds
orientation E-value
South
110
West
142
East
142
North
183

More Efficient

Venetian blinds

Venetian blinds
no blinds

closed

rating E-value
C
150
D
171
D
171
E
196

rating
D
E
E
E

orientatio E-value
South
126
West
163
East
163
North
222

open

rating E-value
D
129
E
163
E
163
F
218

closed

rating E-value
D
171
E
194
E
194
F
232

rating
E
E
E
F

Venetian blinds:
- color

990

170
890

Air infiltration

1090

- average g-value

Advanced window
see picture
see picture
1,3 W/m2K (no blinds)
1,25 W/m2K (blinds open)
1,15 W/m2K (blinds closed)

Less Efficient

FINLAND

Window manufactureSample Window Ltd.
- type
- size
- deviders
- average U-value

A
B
C
D
E
F
G

0,48 (no blinds)
0,43 (blinds open)
0,17 (blinds closed)
0,4 m3/m2h
BlindMan Ltd
Upper surface RALA 120978
Lower surface RALA 108954

1257

373

Figure 10 Example of EWERS label if rating should be based on actual window configuration and location

We also realised that we had to finish the project by March 2003. We therefore, agreed:
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•

at the present stage of development, the rating is applicable for the heating season calculations only

•

to start on a lower information level but prepare the system for more advanced calculations

•

that the EWERS rating is strictly valid only for that window system and configuration2

•

that the rating is not to be confused with the strict energy balance for a specific window
design, window
configuration and location

•

that the rating is not designed as an absolute measure of the energy balance of a specific
window –
this is the energy balance for the window design.

An additional objective is to provide a system of use to building designers and professionals.
This will not produce a single value rating but a collection of validated windows and buildings.
This secondary objective requires full and accurate data to be used by building designers and
professionals but this information is not needed nor will consumers use it – at least not for the
next few years.
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Rating politics
The second major question is what are the highest and lowest values in each ranking category
(A to G) and should any of present windows be in category A? Experience has shown with rating of other products that after a few years there are too many products in category A, if A class
is too easy to achieve. So sooner or later the system must be adjusted to include levels better
than A or to raise the limits for all classes. Figure 11 shows some proposals how to reduce the
number of refrigerators in best class in European Union countries.
It is hoped that this type of situation will not arise as it will cause confusion to window buyers.
To avoid this, window rating should be done so that there are no or only a few windows in category A. This is a good principle, but it is hard to obey because of different kind of climates and
products in participating countries. Typical Nordic energy efficient window may be in category
B in Finland but exported to Central Europe the category will be A. If Central European good
window will be rated to category B, it will be in category C, D or E when exported to Finland.

Extra categories

Change of category limits and showing it with year 2004 sign.
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Figure 11 Proposals how to change the ranking categories of refrigerators in 2004.

The rating categories cannot be the same all over in Europe, because of different kind of climates. Annual energy consumption of windows may be three times as high in Nordic countries
as in South European countries. The setting of rating categories must, however, obey the same
principles in every country to avoid the situation that in some countries most common windows
are located in category B and in some countries in D. Question how the category limits should
be set must be discussed European wide and guidance that everyone must obey should be written.

Monitoring of rating and labelling system
Within the project group we discussed a lot of different models for how to organise a rating system. EWERS has several stakeholders such as Government, Trade Associations, Building companies, Research organisations, Window component suppliers, Glass manufacturers, Consumer
groups etc. We wanted to propose a reliable system with low costs and with minimum of bureaucracy. A bureaucratic system is very accurate but also very expensive. A no-bureaucratic
system may end with a very low reliability. We had to find a solution that was in the middle of
these extremes.
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The organisation must fulfil EU wide principles, which are transparency, free trade, no discrimination, service in own national language, promote cross border trade, promote energy efficiency and sustainable development. The organisation model also is affected by the status of the
system, which can defined by a directive of The European Commission, national legislation or
European organisations. The rating system requires an organisation that cooperates with independent simulators of window properties or testing laboratories. The organisation must provide
a standard methodology for the calculation of the basic physical properties, a standard for the
quality control of the results, standard for controlling the manufacturers, input data to the EWERS database, provides window manufacturer with labels and promotion of window rating.
When this paper was prepared, the EWERS project was not finished. Therefore, we did not have
the final agreed organisation then. We discussed an association that is voluntary, based on a
Network that was fair, accurate and credible in all the work and should focus on increasing energy efficiency. The Network would be more effective if it included representatives from all the
countries in the EU but membership would be optional and depend on local funding and needs.

Conclusions
The concept of window energy rating is applicable across the EU and it is acknowledged that
the establishment of a full EU wide labelling scheme will need to include all the current and
future members of the EU – and of other relevant countries – to be successful. The methodology developed within the EWERS project is also transferable to other building products and
building regulations. The market differences as well as the climate and geography differences in
Europe are very important. “Intelligent Energy” means being intelligent about achieving the
goal and dealing with the market differences. The experience gathered from this project could
therefore be of great value in other similar projects.
There are still many details to discuss before the system is perfect. Instead of waiting for a perfect system, it is better to start the introduction of a rating system and polish it underway. Therefore, several of the participating countries have already cleared the path for a national rating
system, based on the EWERS calculation methods and tasks. Sweden is one of the countries that
will introduce rating as a pilot project.
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For further information and full project reports visit the BFRC homepage www.bfrc.org and
enter EWERS.
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Endnotes
1

EWERS
Window configuration
to a given size
2

European Window Energy Rating System
An arrangement of profiles making up the finished window

