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1 Project Summary

The project aim was to develop the basis for a European Window Energy Rating System
(EWERS).

The aim of EWERS is to increase the use of energy efficient windows

The EWERS rating and labelling system will help consumers, dealers, architects and other
decision makers to choose the most energy efficient windows for their application. The
rating and labelling will be used in broadly the same way as the EU labelling for white
goods. The labelling and registration process will drive the market to improve the products
and reduce overall energy consumption. The project will impact across the whole
European climate range to improve the introduction of energy efficient windows.

1.1 Phase 1- Energy Properties

This phase was concerned with establishing the basic information for windows that
remains constant wherever the window is located in the EU. This information allows
properties to be compared on a European scale (see Phase 2). The basic information
required is thermal resistance, radiation properties and air permeability. These are basic
physical characteristics for windows that are unaffected by the location of the window.

1.2 Phase 2 - Energy Performance

This phase was concerned with establishing performance data for windows in relation to
climate and location in the EU. It used the information collected under Phase 1 to set up a
rating method for the net energy impact of windows in a given climate. It was intended to
provide a basis for rating windows by energy performance that represents a significant
improvement on rating by U-value alone.

The rating method forms the basis for a European Window Energy Rating Scheme
(EWERS) and defines the associated labelling requirements. This provides certified
information on the impact of windows on energy use in typical dwellings across the EU.

1.3 Phase 3 - Presentation and publicity

This phase was concerned with defining the presentation methods and publicity needed to
achieve wide use of the window energy rating system. It tries to establish the best
presentation methods for the information obtained and the methods of disseminating this
information.

1.4 Outputs and impact

The project outputs were:

1. The basis for the establishment of a European Window Energy Rating System
(EWERS).

2. Methods to allow direct comparison of the energy performance of windows from
different manufacturers.

3. Methods to enable consumers and other users to select windows for according to the
real energy performance.

4. A common set of tools and methodologies throughout the EU to avoid the development
of different types of rating systems.
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2 Project management overview

The project was completed within the allocated time schedule and all task reports were submitted
as required by the Project Manager. All project documents and final task reports are available as
electronic copies from the project web site at ‘www.bfrc.org/save’.

The results of the project meet the original project proposal and specification in the
organisational aspects of the project.

The results of the project meet the original project proposal and specification and allow the free
transfer of data across the EU for market transparency.

The results of the project meet the original project proposal and specification and provide clear
consumer guidance in the selection of energy efficient windows.

The results of the project meet the original project proposal and specification and to act as an
incentive for effective market transformation.

The methodology, basic information, basic formulas and labelling method can be all transferred
across Europe but country differences prevent a fully common label information content. This is
due to the range of climates to be considered across the EU (from various heating dominated
climates through to various cooling dominated climates) and the substantially different window
markets of the various EU countries.

These factors mean that:
Energy rating of windows is more difficult than for other building components.

Energy rating of windows is significantly more difficult than energy rating for domestic products
such as white goods.

Implementation of the project via Pilot Projects is taking place in various countries and an EWERS
Steering Group has been formed from the project members to coordinate further work in this area.
This Steering Group will continue to disseminate information on the results of the Pilot Projects and
will also continue to monitor the impact of the project. The tools for EWERS are now available but
some countries are not yet prepared to introduce rating at this stage for a variety of structural
reasons.

These difficulties will be present in any other proposed pan-European rating system for building
products. There will also be a need to resolve these in any similar project designed to rate building
products and to contribute information to European Directive 2002/91/EC.

A Power Point presentation on the results of the project is available from the Web Site and is
attached to this report as Appendix 8.
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3 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 assess 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 a significant proportion of all energy used for heating
buildings. Considerable advances have been made in window technology in recent times and the
energy saving potential from windows is 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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4 The basics of EWERS

The EWERS scheme has two basic possible audiences:
Consumers - who need a simple method for choosing between competing products.
Specifiers - who need access to full data for building calculations.

The primary objective of EWERS is to create market transformation and to satisfy the consumer
audience requirement and:

The secondary objective of EWERS is to satisfy the specifier audience requirement.
A statement clarifying this is attached as Appendix 2.

In terms of the consumer there is a need for limited and easily understood information to allow a
simple rating method and the ranking of competing products in terms of energy efficiency. It is
accepted that the single value consumer rating can be used as an indicator of the relative energy
efficiency of the window system. This would not be fully accurate for all window configurations (see
Appendix 2 for definitions of ‘window system’ and ‘window configuration’).

Any consumer rating must be accompanied by the statement that it is ‘valid only for the specific
window configuration specified in the rating system’. This consumer rating would be based on a
‘standard window’ of configuration to be defined. The EWER energy rating would therefore be a
‘reference’ number that effectively rates a window system for consumer comparison purposes only.

In terms of the specifier there is still a need for the energy balance data to be available via the
detailed information.

The process of using the EWERS project from both the consumer and manufacturers view was
requested and these are attached as Appendix 3 and Appendix 4 respectively.

The PEST (Political, Economic, Social and Technological analysis) and SWOT (Strengths,
Weaknesses, Opportunities and Threats analysis) for EWERS were also requested and these are
presented as Appendix 5 and Appendix 6 respectively.

4.1 Comparison with other rated products

The SAVE project to provide the basis for the development of a European EWERS 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. The many
window configurations® (see definition below) that are possible from a given window system? (see
definition below), the significant local market differences in sales and building practices for
windows and building products and the significant effect of local geography and climatic conditions
in terms of window performance have consistently hampered progress with the project.

There were delays during the project due to the difficulties associated with aligning the project
expectations with the various national interests. None of the participants realised how different the
window systems and markets in the various countries were. There were and are substantial and
fundamental market differences between the participating countries and this often made
agreement on the best way forward difficult.

These difficulties will be present in any other proposed pan-European rating system for building
products. There will also be a need to resolve these in any similar project designed to rate building
products and to contribute information to European Directive 2002/91/EC.

! window configuration - An arrangement of profiles making up the finished window to a given size

2 Window system - A system of profiles, gaskets and glass that can be assembled to make a window
configuration.
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An essential end result of the project was the acceptance of the need to ‘think globally but act
locally’ — the overall commitment of the partners to the project was never in question but the
difficulties of translating global EU visions into appropriate local action were often apparently
insurmountable.

In any similar project, the Commission must be aware of potential translation difficulties and be
prepared to accept the vastly different local building practices. An important feature of the project is
the focus on obtaining and recording basic ‘global’ physical information for free transfer across
borders whilst at the same time accepting that market transformation requirements make it
necessary to apply the information in a very specific ‘local’ context.



SAVE Contract — 4.1031/200-030/2000
Establishment of European Window Energy Rating System (EWERS)

5 General discussion

5.1 Introduction
The project and provisional window energy rating system will:

Allow direct comparison, for the first time, of the energy performance of products from different
manufacturers, on a like-for-like basis

Enable consumers and designers to select windows based on their real energy performance

Provide a common set of tools and methodologies throughout the EU and avoid the
development of a multitude of separate and incompatible rating systems

Provide the basis for a pan-European window energy rating system
The impact of this information on the European market is predicted to be:

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

To encourage building designers to develop imaginative uses for high performance windows
with some certainty that products will perform as claimed

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.

5.2 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 misled into believing that the energy performance
of the glass, Uy, is the same as the overall window performance, Uy, .

Through 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 CO,
reductions, better indoor comfort and less electricity for fans and cooling. In the long run this will
lead to a better domestic-, building- and international economy.

Other important arguments for a rating are that professional buyers will be encouraged to buy
energy efficient windows. Today they simply buy the cheapest windows and calculate the payback
time rather than use the more appropriate Life Cycle Cost method (LCC).

The objective is to establish a labelling and information 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 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 Life
Cycle Costs.

Implementation of the EWERS system will provide a strong market driver and measurement
system for substantial energy savings and reduced CO, emissions.

Provisional estimates show that in the current 15 EU countries there are 1303 million single glazed
windows and 1300 million double glazed windows. Implementing EWERS to drive market
transformation gives an energy saving potential (with today’s technology) of 300 - 500 TWh per
year in residential buildings alone. There is obviously a greater potential with the increase in
market size for the new EU member countries.
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Using the same values, this can provide a potential reduction in CO, emissions of 80 — 133 million
tonnes per year. There is obviously a greater potential with the increase in market size for the new
EU member countries.

5.3 Market transformation

The aim of the project is to create ‘market transformation’ and not to generate a simply technical
scheme. The various markets in the EU are in various stages of development and have differing
climates. This requires the use of market specific measures to transform the different markets in
the different countries.

The initial goal was to produce a totally consistent scheme across the EU but the same scale and
sample format cannot be used because of the very diverse nature of the EU. The project was to
transform the markets and a constant scale across the EU is not logical - the levels to transform
the market in the different countries are very different. Given the different states of development of
the countries there was a need to set different levels in different countries to transform the different
markets. This will give local, national or grouped decisions that will have a real impact.

The group has agreed with the concept of setting the levels to transform the market and the
flexibility this gave to the local or national bodies. This allows countries to promote the most
appropriate window system for their country. Countries with a high energy use can encourage the
adoption of very energy efficient windows and countries with a lower energy use can adapt the
system to select the best window for their climate.

The system as proposed will have several essentials to retain the European harmony, these are:
A standard methodology for the calculation of the basic physical properties.
A standard method of storing the results.
A standard for the quality control of the results.
A standard for controlling the manufacturers.
These are necessary to enable information to be passed with confidence across the national
boundaries between the various national EFRC Steering Group members.
5.4 Project decisions

The SAVE project for the development of a European EWERS 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:

There are many window configurations that are possible from a given window system and local
markets have patrticular preferences for specific configurations.

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.

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 rating method and
throughout the project we had continuous discussions on what we called the ‘level of information’
and questions such as:

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?

What was a standard window? Note: A standard window is something that manufacturers
wished existed.

Should the rating be for consumers only or for designers and professional buyers too?

The actual EU markets differ in dramatically in window size, how the windows are operated
(opened and closed) and whether the windows are installed in cold climates (with only heating
demand), in warm climates (with only cooling demand) or in climates with both heating and cooling.

As the project neared completion it was necessary to resolve the difficulties in the most pragmatic
way and it was agreed to focus on four different levels of information. At this stage, only Level 1
and Level 2 are included in the EWERS rating. Levels 3 and 4 are to be developed later for those
who need detailed calculations.

The levels are defined as follows:

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 ensure that the ‘global’ input data was correct and certified for translation into ‘local’
relevant information, two databases were developed:

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 enables 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

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

10
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5,5 The EWERS decisions

5.5.1 Consumer focus

The initial part of the project work was complex and most of the discussions revolved around
several basic points:

How could the system cope with the fact that a simple rating would not reflect the real actual
window energy balance?

Was it necessary to compromise and attempt a simple rating that did not take into account the
actual window configuration?

How would the system account for the specific window configuration?
Should the system include the effects of solar shading?

An initial attempt to include ‘real’ window (configuration and size) information on a label led to a
cumbersome label (see Figure 1 below). The results given on this label were judged to be more
likely to confuse the consumer than to inform them and would not lead to easy choices for more
energy efficient windows.

European Window Energy Rating

Helsinki region Jyvaskyla region
enetian blinds enetian blinds
no blinds open closed no blinds open closed
orientation| E-valuel rating | E-value| rating | E-value] rating orientatid E-value | rating | E-value| rating | E-value] rating
South 76| B 80} C 118 C South 105 C 107 C 140 D|
\West 99 C 101 C| 133, D| \West 125 D] 126 D| 154 D]
East 99 C 101 C| 133, D| East 125 D] 126 D| 154 D]
North 107, o5 131 D 151 D North 153 D 152 D 170] E|
Kajaani region Sodankylé region
enetian blinds enetian bipds
no blinds open closed no blinds open closed
orientation] E-value| rating | E-value| rating | E-value| rating orientatid E-value | rating | E-value| rating | E-value| rating
South 110 C 113 C 150 D| South 126 D] 129 D| 171 E|
\West 142 D| 143] D] 171 E \West 163 E| 163, E 194] E|
East 142 D| 143] D] 171 E East 163 E| 163, E 194] E|
North 183 E 181 E| 1 E North 222 F]| 21 F]| 232] F]| ..
Less Efficient
o
©
A
Window manufacture Sample Window Ltd. FINLAND
- type Advanced window
- size see picture
- deviders see picture
- average U-value 1,3 W/m2K (no blinds)
1,25 W/m2K (blinds open) = 990 170
1,15 W/m2K (blinds closed) "l ’
(o]
- average g-value 0,48 (no blinds)
0,43 (blinds open)
0,17 (blinds closed)
Air infiltration 0,4 m3/m2h R
Venetian blinds: BlindMan Ltd A
- color Upper surface RALA 120978
Lower surface RALA 108954 v v
1257 373

Figure 1: Example of an unsatisfactory EWERS label if rating were to be based on
actual window configuration and location (not recommended)

In their paper Consumer Information Processing and Effective Program Design, Dupont and Egan®
presented the results of their research in two areas: appliance energy labelling and utility billing
information. Their conclusions were that government policymakers who design consumer
information programs typically overestimate the amount of time and effort that consumers will put

3 Dupont, Peter, IIEC-Asia; Egan, Christine, ACEEE. Consumer Information Processing and Effective
Program

11
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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’.

The conflicting audience needs needed to be resolved. The project group took the decision that
consumers and market transformation are the key project drivers and that the primary objective of
the EWERS rating system was to produce a simple system for consumers to compare the relative
energy efficiency of competing window systems.

The project group was therefore able to make the critical decision between ‘Consumer
Accessibility’ (the need for comprehension by the consumer to achieve a meaningful rating) and
‘Technical Accuracy’ (needed only by

advanced consumers and specifiers). :

ers and specifiers) Energy Window
Consumer accessibility was most :
important for the system to create real Manufacturer Window Ltd.
market transformation and this decision Model XYZ 68/abc

enabled the development of a system that
was ‘easy to use and understand’ in
preference to a system that was
‘comprehensive but very complex’.

More Efficient

Resolving these conflicting audience
needs hampered progress but the
pressure to complete the project in March
2003 provided an incentive to make the
decision and once made, a number of
concerns were resolved.

It was therefore agreed to:

A D
B >

c >

D

E
F_ >
e >

Start at a low information level but to

prepare the system for more advanced Less Efficient
calculations in the future.
. Energy Consumption or Gain G 10
Accept that the consumer biased 2
. ) ) (kwh/m?/year)
EWERS rating is strictly valid only for (Based on UK standard sample and EN
the specified window system and standard size - 1.23m x 1.48m) U K
fi . The climate zone is:
con |gurat|0n. (The actual energy consumption for a specific
application will depend on the building, the
Restrict the rating to heating season local climate and the indoor temperature.)

calculations only.
. Thermal Transmittance (U-value) | 1.5 W/m?K
The EWERS rating is not to be confused Solar Factor (g-value) 0.50

with a strict and absolute energy balance Air Leakage (L-value) 0.20 m¥/m?h
for a specific window design, window Light Transmittance (t-value) 0.70
configuration and location.

The EWERS rating is:

ComEy
HEmR
CUR2ELTLL0N

By

www.bfrc.org

A ‘reference’ number that provides the

H H H H H This label i t a statut i t. It lunt label ided
consumer with limited information to as & customer service to allow consumers fo make informed decisions
a”OW the Simple ranking Of prOdUCtS. on the energy performance of competing products.

A ‘reference’ number for consumer
comparison purposes; it is an indicator Figure 2: Example of recommended label
of the relative energy efficiency of the (further development required)

window system for the given climate
zone and relevant local market
conditions.

A single number/grade.

12
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These decisions allowed the use of the standard EU format for energy labelling (suitably adapted
for the basic physical properties of windows) to be used for windows. An example of the proposed
label is shown in Figure 2 (above).

An additional objective of the EWERS project is to provide a system of use to advanced
consumers, building designers and professional specifiers. This will not produce a single value
rating (A to G or similar numerical value) but the ability to rate and validate specific window
systems and configurations and thus specific buildings. This secondary objective requires full and
accurate information 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 to come.

5.5.2 The relevant climate zones

The project developed a window energy rating model as part of the work. The options considered
were:

Seasonal calculation
Monthly calculation
Simple dynamic model

The parameters which are the output of Level 1 information gathering process are the U-, L-, and
g-values of the total window. These are:

U-value: Window thermal transmittance.
g-value: Window solar factor.
L-value: Window air leakage (at specified air pressure, generally 50 Pascals).

On the basis of the research, it is proposed to base the rating method for Level 2 on a simple heat
balance over the window for the heating season only, taking the building into account by means of
a heating season length combined with a utilisation factor.

The result is a rating formula having the form:

E=AX gWindOW -BXx (Uwindow + LWindOW)'

Note 1: The constants A and B depend on the climate, the utilisation factor and the heating season
length.

Note 2: The utilisation factor and heating season length are based on a reference building
(residential) including reference occupancy. As soon it becomes available, the IEA 27 reference
building will be used as a default reference building, this uses only an average orientation and a
vertical position of the windows. It is also possible for each climate zone to a climate zone specific
reference building and occupancy, this is because the actual rating is a balance of the window, no
reference building is used in the balance itself.

A protocol was developed to derive the constants A and B for a specific climate zone, using hourly
climate data relevant to the zone, outdoor temperature and the total solar radiation on the four
main vertical orientations. The constants A and B only have to be calculated once per climate
zone.

The theoretical development of the rating equation was then tested for robustness using the
climate data for various areas of the EU. The desire at the start of the project was that the EU
could be divided into a very limited number of climate zones (heating dominate, cooling dominated
and mixed mode). The robustness testing showed that this was not accurate enough, the wide
variety of climate zones meant that large countries (such as Norway) needed to be divided into
several climate zones to avoid producing misleading information for the consumer.

However the robustness testing showed that the ranking order (A-G) varied significantly within the
same country as well as between the countries. This means that pan-European climate zones for

13
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energy rating of windows is not possible. Attempting such a scheme will not give consumers
accurate information.

For relatively small countries such as The Netherlands and Denmark the ranking seems to be the
same for all regions.

For the other countries a division of the country into different climatic zones is necessary to ensure
that the ranking of the windows remains constant over the complete area.

Additionally, the numerical values of the heat balance (the A and B values) varies significantly
between different parts of the countries. Specifying one representative value for the whole country
will therefore be difficult. A rating number should be accompanied by a ‘Health Warning’ stating
clearly that better information can be obtained from accurate calculations of the actual window
type.

The result of this is that climate related information can only be relevant for a national or regional
area and any window energy rating must be related to the specific area chosen.

5.5.3 Therelevant product sample

As a result of the climate testing, tests were performed using various window configurations. These
show that using one standard ‘European’ configuration and making the energy balance number
valid for all other configurations could create inaccurate ratings for windows of significantly different
configurations.

In some cases this would create such errors that the consumer would actually buy the wrong
window (i.e. the less energy efficient window) for the national or regional conditions.

The recommended solution is that the national or regional area sets an assessment sample that is
representative of the products being sold in the local or national area to promote national market
transformation. This is the only possible and practical solution for the large climate and market
variations present in the geographical areas where the robustness was tested.

A pan-European sample configuration and rating equation would result in misleading information
being given to the consumer if the single number ‘consumer friendly’ approach is desired.

5.5.4 Selecting the rating boundaries

The local, national or regional approach to window energy rating with associated sample and
climate selection for the local, national or regional area enables local market transformation to be
closely targeted by allocating the A to G rankings in line with the local market needs. It was agreed
that the setting of the relevant grade boundaries would be carried out by the local representative
organisations in order to create the required local market transformation.

It is important to recognise that a computer simulation of the a specific window configuration and
system will provide all the basic physical information (Level 1 information) necessary to calculate
the local A to G rating (Level 2 information). The Level 1 information can be easily preserved and
used to produce any other local A to G rating which uses a different sample configuration and
climate data. Transfer of information across EU boundaries is hot compromised by choosing very
specific and consumer friendly local, national or regional samples and climate data.

Setting the rank boundaries is a local task depending on the required local market transformation
but several questions are common across the EU, these are:

What are the highest and lowest values in each rating band (A to G)?
Should any of the presently available windows be rated as A?

Experience has shown with rating of other products that if the A class is too easy to achieve then
after a short time (2-4 years), too many products will migrate to Category A. This is a good thing
because it shows market transformation but eventually the scale must be adjusted by either
providing a better class than A (A" or A™?) or by readjusting the scale boundaries. This has
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happened already with white goods and Figure 3 show some of the proposals on how to reduce
the number of refrigerators in the A class in European Union countries.
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Figure 3: Proposals for changing the ranking categories of refrigerators in 2004.

This is a ‘problem of success’ but it will inevitably create confusion with window buyers. To avoid
this, window rating should be done so that there are no or only a few windows rated as A. This is a
good principle, but it is hard to follow because of different kind of climates and products in
participating countries.

The rating boundaries cannot be the same all over in Europe but the setting of rating boundaries
should obey the same principles. The question of how the category limits are set needs to be
discussed on a European wide basis and guidance provided for the setting of the rating
boundaries.

5.6 Monitoring of the rating and labelling system - the controls

An essential part of the EWERS project was to establish the controls necessary for the free
transfer of accurate data across national boundaries. Data will be collected in various countries
and to minimise manufacturers costs it is necessary to ensure that mechanisms exist to control the
accuracy of the data and the acceptability of the data to other countries. This involves 3 areas:

5.6.1 Data management controls

Data collected must be reliable and acceptable to other countries. There already exists networks of
assessment bodies across Europe and the project reviewed these for acceptability to the EWERS
concept. The existing bodies were identified and mechanisms for free transfer of data established.

5.6.2 Assessor controls

Assessment of window energy performance is most often carried out by computer simulation of the
products. In other comparable schemes there are controls applied to the users of the computer
programmes (the assessors or simulators) to ensure that consistent methods are used in the
assessment process. The project group decided that such controls were not needed in the EWERS
scheme but that the option would be retained to implement such controls in the future if necessary.

5.6.3 Manufacturer controls

The correct management of data and assessors will provide confidence in the rating of an
individual product. It does not provide confidence that the bulk production will be the same as the
sample assessed. There is therefore a need for a degree of manufacturing control to ensure
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confidence that every product produced will meet the requirements. The EWERS scheme includes
an element of manufacturing control to provide this confidence in the rating of bulk production.

5.7 Moving to the future - The EWERS Steering Group

The organisation of EWERS into the future requires a mechanism for progress and the project
group considered a variety of models on how to organise the rating system. EWERS has a varied
group of stakeholders such as government, trade associations, building companies, research
organisations, window component suppliers, glass manufacturers, consumer groups etc. and it is
important that these stakeholders have the opportunity to contribute to the EWERS process.

The best and most reliable system has low costs and a minimum of bureaucracy. A bureaucratic
system may be very accurate but also very expensive. A loose system may result in low costs but
also low reliability. A solution was needed that created a balance between these extremes.

The EWERS 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 is also affected by the status of
the system, which can be 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, provides 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.

The interim result is an ‘EWERS Steering Group’. This is a voluntary network based around
several ‘pilot projects’ (in Denmark, Sweden, the UK and possibly other countries). The Steering
Group will fulfil various objectives:

For the countries that launch pilot projects — it will be a forum for exchanging experiences and
optimising market transformation.

For the countries that will wait before launching projects — it will be a source of information and
assistance with presentations, results etc.

For DGTREN - it will be a concrete commitment to using the SAVE project, a mechanism for
feedback on the impact of energy rating and mechanism for consistency across the EU.

The partners of the Steering Group will be the ‘front runners’ who will launch pilot projects. At
present this will be Denmark, Sweden, the UK, and possibly other countries. The ‘front runners’
commit themselves to launch pilot projects, to monitor and evaluate these projects, and provide
reports, both to the EWERS Steering Committee and to DGTREN, annually.

The Steering Group is voluntary, based on a network that was fair, accurate and credible in all the
work and would focus on increasing energy efficiency. The Steering Group will be more effective if
it includes representatives from all the countries in the EU but membership would be optional and

depend on local funding and needs.

The end of this SAVE project is not the end of EWERS. The EWERS Steering Group is launching
the following pilot projects:

5.7.1 Pilot Project - Denmark
Launch in April 2003.
A ‘typical’ DK window configuration and IGU type.
Producers submit data (U and g values) from CEN Product Standard.
Energy balance equation for DK climate and DK standard house from DTU.

DEA set classification scale.
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Classification is valid for all other sizes and configurations of the same profile system with the
same IGU.

Marketed by producer, possible initial support from DEA.

5.7.2 Pilot Project - UK
Re-launch of BFRC in April 2003.
A ‘typical’ UK window configuration and IGU type.
Independently assessed and certified data (U and g values) from approved assessors.
Energy balance equation for UK climate and UK standard house.
BFRC set classification scale.

Classification is valid for all other sizes and configurations of the same profile system with the
same IGU.

Marketed by producer and BFRC.

5.7.3 Pilot Project - Sweden
Begin project April 2003.
A ‘typical’ S window configuration and IGU type.
Producers submit data (U and g values) from CEN Product Standard. Control via assessors.
Energy balance equation for S climate and S standard house.
STEM set classification scale: A - G.

Classification is valid for all other sizes and configurations of the same profile system with the
same IGU.

Marketed by producer, possible initial support from STEM.
5.7.4 Other Steering Group actions

The Steering Group will also be carrying out the following actions:
Future dissemination activities on the EWERS concept.
Future impact assessment of the EWERS actions.

Future assessment of the transferability of the EWERS concept to other building products.

5.8 Project outputs
5.8.1 Global outputs

Short-term outputs:
The basis for the establishment of a European Window Energy Rating System (EWERS).

Provide a common set of tools and methodologies throughout the EU and avoid the
development of different types of rating systems.

Long-term outputs:
Allow direct comparison of the energy performance of products from different manufacturers.

Enable consumers and other users to select windows for according to their real energy
performance.

5.8.2 Detailed outputs
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Database for materials properties
Database for glazing materials properties — linked to WINDAT.
Data control

Control of assessors and control of data from assessors.
Consistency and transferability of data.

Manufacturing
Control of production.

Basic materials and product properties

R N NN

Database for materials properties.

Energy equation
Consumer reference number relevant to the specific country
and market transformation needs.

Building information
Specifier information for detailed calculations.
Country specific derogation for climate data.
Meeting climate needs
Country specific derogation for sample.
Meeting market needs.
Country specific A-G grades.
Meeting individual country market transformation needs.
Several A — G scales depending on climate and building tradition

Meeting individual country market transformation.

RN N ®” N H H©

Meeting individual country marketing strategy.
5.9 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 totally successful.

There are still many details to discuss before the EWERS system is perfect but instead of waiting
for a perfect system, it is better to start the introduction of a rating system and polish it as progress
is made.
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6 Phase 1- Energy Properties

Establish the basic energy performance information for windows that is constant wherever
the window is located in the EU.

6.1 Task P1.T1: Initial statement of aims and detailed work plan - UK

The task was concerned with the basic organisation of the project and the complete specification of
the tasks to be completed. The project plan was not fully adhered to due to project difficulties (as
described in Section 2.1 and Section 3.4). Despite this, the project plan remained generally robust
and enabled all members of the Project to see how their sections of work fitted into the complete
project.

In any project working over 8 countries with language and cultural differences there were inevitably
difficulties in forming a common understanding of what we were doing. The major problems were
not in the big issues that all project members understood but in the small issues where we thought
we understood until it was apparent that the common language was not at all common.

The major problems were never in the individual tasks but in the interfaces between the tasks and
trying to merge the results of each task to create the complete project result.

The detailed Work Plan focused our attention on these interactions and forced us to work to
overcome these concerns.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T1.htm

COMPLETE

6.2 Task P1.T2: Establish open access database of materials properties - NL

The aim was to establish a database for properties. Studying the existing databases, NFRC and
Windat and compared them with compatibility and relevancy etc. shows that Windat will be
compatible with EWERS.

This task is working side by side with the task within the SAVE WINDAT project responsible for
‘Component and window product data’. A survey is being made of the structure of the database.
An overview of the way the data can be entered into the database including some examples will be
provided with details of the input and output process for the database.

The database will have access over the web to WIS, Windat etc and calculate for example glass U-
value. When the value has been accepted by for example BFRC, then it will be manually included
in the database for storage of results P1.T7.

The system exists to convert NFRC data to WIS. It is only a test but in the future it will be possible
to combine the databases.

In WINDAT, psi values will be available when the database of spacers and frames will be available.
Spacers can be part of the EWERS database for input. Frames can be calculated by the simulator.
It is still not decided if the frames should be included in Windat and EWERS or in the Output
Database.

The database will be international but the actions will be local due to the decisions regarding
labelling and samples on a local basis.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T2.htm.

COMPLETE
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6.3 Task P1.T3: Standards for the energy properties of windows - DK

P1.T3 serves as a proposal and recommendation of useful and necessary energy performance
standards to establish a European Window Energy Rating System. In accordance with the task
description P1T3 has been concentrated primarily on a review of EN and prEN standards.

Alternatively ISO standards have been reviewed as a supplement.

All useful standards are discussed concerning how they can be used to obtain satisfactory and
reliable energy properties of windows.

The energy properties of windows includes thermal transmittance (U-value) of frame and glazing,
total solar energy transmittance (g-value) of glazing, light transmittance (t-value) of glazing,
equivalent thermal transmittance of edge construction, air permeability and a proposition of a
window size for determination of the overall window properties.

All standards are discussed and only described in important quotations or short sections.

6.3.1 Main philosophy

The philosophy of P1.T3 is that the chain of manufactures (Glass, Glazing, Spacers, Frames—>
Windows) is matched by a chain of characterization and declaration.

Each producer is responsible for documentation and declaration of his own manufactured
products. Hence the manufacturer can implement the data in the EWERS/WinDat system without
knowledge of the final product and other products.

The thermal performance of complete window products can be declared by calculation or test.

6.3.2 Needs
Simple product comparisons are based on a standard size. Rated A-G.

Detailed product analysis for advanced users, for comparison, rating, building codes, design and
research.

Both private and professional users will be able get information on window energy properties on all
levels.

To fulfil all the needs it has been recommended to build the complete EWERS system by 4 levels.
EWERS will focus on Level 2 (Simple consumer level)

Level 1: Basic characteristic properties

This level includes all fundamental physical data based on calculation or test. All data is
implemented in the EWERS/WinDat database.

Level 2: Net energy gain for standard size

This level is the private consumer level with easy understandable explanations on the window
performance declared for the standard size 1.23 - 1.48 m?2 for a preliminary product comparison

Level 3: Detailed analysis

This level is dedicated advanced consumers or designers with interest in correct determined
window energy properties and the impact of the building.

Level 4: Energy rating of houses

Classification and rating of new houses in accordance with EU-Directive.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T3.htm.

COMPLETE
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6.4 Task P1.T4: Agreement on data management controls - |

A final version of the document “Agreement on data management and control” has been prepared
and submitted.

The document is based on three sections:

1. Presentation of recommended standards, as coming out from P1.T3 document. In this section
are presented the main standards that should be used for the determination and control of
declared windows components data.

2. Presentation of software so that it is clear how the physical data of window components and
material must be input and managed to perform performance calculations in a correct way.

3. Overview on the activities for accreditation of simulation and testing laboratories for validation
of declared data.

The relevant national bodies for certification have been identified and these can be used to carry
out Certification in the local language and at a local level.

Documented programme requirements for Certification Agencies have been produced as part of
this work. It is possible that these documents will be used in the future and they need to be
retained in case they are needed. These will not be changed and will be issued as ‘Guidelines
Only’ for now.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T4.htm.

COMPLETE

6.5 Task P1.T5: Develop assessor procedures and controls - UK

As a result of the project meetings it was decided not to formally approve assessors as is currently
done in some member countries. The requirements for assessors have been included as part of
the final report for Phase 1 Task 4 on Data Management Controls.

Documented programme requirements for Assessors have been produced as part of this work. It is
possible that these documents will be used in the future and they need to be retained in case they
are needed. These will not be changed and will be issued as ‘Guidelines Only’ for now.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T4.htm.

COMPLETE

6.6 Task P1.T6: Review quality control procedures - |

A final version of the document “Review quality control procedures” has been prepared, submitted
and approved.

The objective was to ensure consistent production to the specified and tested standard and to
enable ratings to be transferable from country to country throughout the EU.

The report sets up the requirements for manufacturer’'s quality control to ensure that products will
consistently meet the stated properties. The requirements are stronger than the simple CE mark

testing and companies will be accredited by existing Certification Agencies to existing standards

such as ISO 9000.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T6.htm.

COMPLETE
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6.7 Task P1.T7: Creation of database for storage of results for products - S

The database is to be used by:

The consumer - to access the rating data for window systems and to be able to use this to select
the best window system for their needs.

The specifier - to access the basic physical data for detailed calculation of the energy balance of
specific window systems and window configurations. The specifier access will only be able to
modify the length and width of to the window to take into account the window configuration.

The WINDAT database will be linked to this database but due to the technical complexity of joining
two different databases this will be only by mechanical means.

In cases where glazing and frames are sold separately the glazing will not be rated.

The initial intention was to make the database ‘live’ on the Internet but this is technically difficult
with the skills available and very costly to implement.

The database will therefore be implemented in MS Access format only at this stage. Conversion to
a ‘live’ Internet based system is to be a later project.

The database will NOT be populated with live data in the early stages but will contain test data only
for evaluation and review purposes.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P1-T7.htm.

COMPLETE
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7 Phase 2 - Energy Performance

Establish the performance data for windows in relation to climate and location in the EU.

7.1 Task P2.T1: Climate related data and energy rating method - NL

To start the development of a European Window Energy Rating System, an overview of rating
systems inside and outside Europe was made. Based upon the advantaged and disadvantages
found, a proposition was made on how the method for a European window energy rating can be
derived: a thermal balance of the window system for the heating season respectively the cooling
season and including an utilisation factor. Researching this method two alternative approaches for
the rating appeared in the form of a monthly calculation and simple dynamic model.

Lastly, months were used to compare calculations made with the three proposed methods
(seasonal, monthly and hourly) to get an idea about which methods are accurate enough to be
used for the rating calculations, not only for heating, but also for cooling. Conclusion based upon
the first results is that for heating all three methods and for cooling both the monthly and the hourly
method seem accurate enough.

P2.T1 is for now suspended until work is done on robustness (P2.T2). This task is until further
regarded as completed.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P2-T1.htm.

COMPLETE

7.2 Task P2.T2: Test energy rating method for robustness - N

The general results showed that for the test set of windows used in the robustness testing the
relative ranking of the windows remained unchanged for the areas where robustness was tested.

The test set of windows used had a large variation in thermal performance but it was shown that if
the test set of windows was much closer in performance then significant ranking changes took
place.

The sample size has a large effect on the energy rating. In the extreme cases (good frame with
bad glass and bad frame with good glass) the ranking could change with the window configuration
as the frame fraction of the window changed.

A sensitivity analysis was carried out for the effect of the window configuration on the energy rating
and it was found that the configuration is an extremely important factor in the result of any rating.

A single number rating equation is considered to be reasonably robust BUT the rating number is
ONLY relevant for the window configuration that is used in the calculation and for the climate zone
used in the calculation. There is a danger in trying to extrapolate ratings from any standard window
configuration to other window configurations. The EWERS rating number must be accompanied by
a ‘Health Warning’ that better information can be obtained from accurate calculations of the
specifier type.

There is a need to compare products for the local or national climate and area. This was a decision
for the local or national office of EWERS who had information on the local products, configurations
and other local information. The comparison and translation of data should be easy if all window
systems were given a unique ID number for reference. The result is that the specific rating cannot
be a European rating because of the regional and national differences and that rating needs to be
done at a local or national level.

It was not possible to continue to attempt to produce a single number consumer rating that was
relevant for the whole of the EU. This method would not create accurate ratings for the various
countries and local areas and in some cases would create such errors that the consumer would
actually buy the wrong window (less energy efficient window) for their local or national designs and
The only possible solution was for the local areas to
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The project concludes that some of the main aims of the original EWERS project (i.e. a pan-
European system with consistent samples, treatment of climate and labelling numbers) are not
going to be achievable.

This was not planned and given that we have tried to get a consistent system for nearly two years
is disappointing.

The realisation was that the current variations in markets, products and national systems means
that a simple pan-European system is probably not achievable in the short term or even in the long
term. The effect of window configuration (even when using the same window system) is extremely
important. Changing the window configuration (and the frame fraction) dramatically affect the
results. Different countries have extremely different typical window configurations in their market
(e.g. DK has more mullions and transoms than either D or GB). This means that a constant sample
window configuration for the EU could give entirely wrong rankings for the typical windows used in
various countries. This is not the objective of the project.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P2-T2.htm.

COMPLETE

7.3 Task P2.T3: Test acceptability of rating system with market - S

The final rating system has been delayed in formation and the testing of the systems with the
market has not yet taken place. Now that the basics of the system are more clearly defined, the
guestions and details needed for acceptability testing have been defined and the testing can be
carried out.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P2-T3.htm.

COMPLETE

7.4 Task P2.T4: Establish how to organise EWERS in Europe - FIN

Different types of possible organisation models have been generated. The information flow,
application and the procedure of granting of label in every organisation were considered. Each
model was evaluated on basis of bureaucracy, cost, effectiveness, impartiality and reliability. The
national and European aspect was considered and how easy it for window manufacturers to
communicate and apply labels.

The advantages and the disadvantages of each model were evaluated to help the final decision of
selected organisation model. The next step is to make a proposal and more detailed plans of the
model.

The Project Task Report set out the possibilities for the future of EWERS and the various models.

It was accepted that there was a need to change the model with time and that what we start with
may not be what we end up with. The ideas need to be tested in the market and that we should
remain flexible to the needs.

The project has converged on an accepted method of rating windows for the EU and that under a
voluntary scheme then countries might move forward at different rates with the implementation of
EWERS.

As of 01/04/03 there would be no office to license countries to use the EWERS label and to allow
us to move forward and that it was unlikely that we would have funds to establish a Central Office
of any size. It is proposed that whichever model was used there was a need for a starting point to
develop EWERS from. This was proposed as the ‘EFRC Network’. The EFRC Network will be used
to:

Develop energy rating across Europe.
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Assist existing team members to develop EWERS.
Assist new countries to implement EWERS.

Act as the start of the process to develop the organisation and prevent the SAVE work from
stopping after the project end.

Act as the focus for overall EFRC work (e.g. future funding and development work).
Protect the label usage and the basics of the EWERS system.

Act as a Steering Group in the future and work with the EU on the Energy Rating of Buildings
Directive. He also noted:

The ‘EFRC Network’ would be more effective if it included representatives from all the countries in
the EU but membership will be optional and depend on local funding and needs.

The membership of the Steering Committee will be balanced to include a wide range of views.
There is a need for a ‘Memorandum of Understanding’ to define the role of the Network or Agency

There is a need for the Network to remain independent and ‘fair, accurate and credible’ in all the
work.

Project Task Report submitted and mounted on Web Site at www.bfrc.org/save/PTR P2-
T4.htm.

COMPLETE
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8 Phase 3 - Presentation and Publicity

Define the presentation methods and publicity needed to achieve wide use of the window
energy rating system.

8.1 Task P3.T1: Definition of areas of concern and background assumptions - D

The project reports in this area have identified areas of concern and this has focused the Projects
attempts on trying to deal with these areas of concern. The project task has been extended to last
until the end of the project because continued developments show that there is a continued need
to identify and deal with areas of concern.

The work is now closely associated with that of Task P2.T3: Test acceptability of rating system with
market and the groups are working together to identify areas of concern with the target groups and
to propose actions to improve acceptance of the rating system.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P3-T1.htm.

COMPLETE

8.2 Task P3.T2: Agreement on method for presentation of results - N

This Project Task used several meetings with involved actors to establish a national reference
group to ensure input to all tasks.

The conclusion have been:

Start energy labelling as voluntary system and discuss whether to aim for EU directive long
term

The industry is vital to success of EWERS

Ensure positive co-operation with industry at all stages, mainly through trade organisations
No industry actors present at partner meetings, but industry ‘events’ should be considered
National plans for involvement of industry should be developed

Dissemination through existing sources

Reference groups should be established in all partner countries to ensure input (but avoid
control)

Simple system vital for the consumers

Base energy labelling on steps targeted at different target groups, and develop system with
next step as aim

Focus on private consumers - but also professional consumers can be important (to
promote the system)

The work on this Task has been used to help with Task P1.T7: Creation of database for storage of
results for products by identifying the needs of the various stakeholders and how they want to
access the information form EWERS and the format of the information. This work is nearly
complete but is being held until the results of the results database (Task P1.T7) are fully available
to ensure that the output database meets the needs of the stakeholders.

Project Task Report submitted with final report and mounted on Web Site at
http://www.bfrc.org/save/PTR P3-T2.htm.

COMPLETE
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8.3 Task P3.T3: Agreement on method and form of product labelling - FIN

There are tens of different kind labels in use in the world that are intended to promote the use of
energy efficient products. The labels can be ranked to three categories: endorsement labels,
comparative labels and informative labels. Endorsement labels offer essentially a "seal of
approval" that a product meets certain pre-specified criteria. Comparative labels allow consumers
to compare energy use between all available models in order to make an informed choice.
Informative labels provide information on the technical performance of the single labelled product,
and offer no simple way to compare energy performance of different products.

Proposal labels were made for window energy rating on basis of European Union energy efficiency
label. The opinions of window manufacturers about the label were asked. The design work will be
completed when the project group make decision on information on the label.

In view of the conclusions regarding samples and the effect on the window rating, the concept of a
single EU wide sample to calculate an EWERS rating that was valid across the whole EU was
regarded as no longer possible.

The comparison with white goods where

the environmental conditions and number I

of configurations is relatively small and En ergy WI n d ow
constant was raised. It is accepted that Manufacturer Window Ltd.
this model cannot be made to apply to Model XYZ 68/abc
windows without excessive complication

of the system and the label. The label More Efficient

was a point of sale label only and in all
cases the CE Mark would be on the
product and the packaging. To create
market transformation it is necessary that
the label be able to show small
improvements in performance to
encourage incremental improvements in
products.

The label will show the net energy gain
for a standard set of conditions (sample
size etc) but this set of conditions will be
set by the local or national body to reflect

A D
R

C

D

E
F_ >
s >

the local or national conditions and need Less Efficient

for market transformation. The label will

be easy to understand and simple to be Energy Consumption or Gain G 10
able to be used in marketing and (KWh/m?/year)

promotion. (Based on UK standard sample and EN

standard size - 1.23m x 1.48m) l ' K
The same scale and samples cannot be The climate zone is: N
. (The actual energy consumption for a specific
used across the very diverse nature of application will depend on the building, the
the EU If we rea”y want to transform the local climate and the indoor temperature.)
markets. A constant scale across the EU

is not logical - we need to set the levels

Thermal Transmittance (U-value) | 1.5 W/m?K

. . Solar Factor (g-value) 0.50
to transform the market in the different Air Leakage (L-value) 0.20 mé¥/m2/h
countries. Given the different states of Light Transmittance (t-value) 0.70

development of the countries there is a
need to set different levels in different :
countries to transform the different Luuisos

. . . . Rhyg
markets. This will give local, national or
grouped deC|S|0nS that WOUId have a real This label is not a statutory requirement. It is a voluntary label provided
impact. as a customer service to allow consumers to make informed decisions

on the energy performance of competing products.

To retain the European harmony, there
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will be:
A standard methodology for the calculation of the basic physical properties.
A standard method of storing the results.
A standard for the quality control of the results.
A standard for controlling the manufacturers.

These are necessary to enable information to be passed with confidence across the national
boundaries between the various national ‘EFRC Network’ members.

The scale used for assessment will be ‘future proof’ to prevent changes and the ‘best’ of the
windows possible with the current technology will gain no more than a ‘C’ rating at this stage. This
will allow scope for improvement in the future.

The label will:
Include the country name or region for which the rating is valid.
Include a strong ‘Health Warning’ on the range of validity of the rating.
Include the Energy Consumption or Gain in red or green as appropriate.

Include details of the sample configuration; this should include details of the size and layout of
the sample used by the local or national body.

The label would be different for each window system used. Where there were many similar
window systems it would be possible to group the systems and declare the results for the worst
rated system.

Note 1: It is important that the label is not seen as being a rating for all window configurations. It is
an indicator that is strictly valid only for the conditions of test.

Note 2: There is also a need for a permanent mark (as per the future CE Mark) to allow consumers
to verify that the window they paid for is the window that is installed. The permanent mark will be a
smaller and simpler permanent label that will carry an Identification Number for the product and the
web address of the EFRC for details of the product.

This system will require that each individual country decide on the relative boundaries between the
A, B, C grades. This will enable each country to use grade boundaries that encouraged market
transformation in the local or national market. The use of a common database for the basic
physical properties and the use of a common rating methodology will enable simple transfer of
results across EU boundaries.

Project Task Report submitted and mounted on Web Site at www.bfrc.org/save/PTR P3-
T3.htm

COMPLETE

8.4 Task P3.T4: Disseminate information on system - DK

Dissemination activities have been carried out in various countries and details of some of the
dissemination activities carried out are given at www.bfrc.org/save/Dissemination.htm.

There have been significant concerns raised about the targeting of the project and how to reach
the desired markets to achieve a market transformation. These concerns are now being
addressed. A dissemination statement to clarify the dissemination aims of the project is given in

Appendix 1.

It is agreed that harmonization across the EU comes from a common database system and
method. It does not come from a common labelling system. Now that the system details are clear it
is possible to disseminate information on the system to a broader group of stakeholders.
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Additional work in this area is continuing as part of the EWERS Steering Group work to develop
EWERS in the future.

Project Task Report submitted with final report and mounted on Web Site at
www.bfrc.org/save/PTR P3-T4.htm.

COMPLETE

8.5 Task P3.T5: Monitor impact of system - DK

Monitoring impact of the work is difficult due to the recent completion of the project. Limited
assessment has been carried out and additional work in this area is continuing as part of the
EWERS Steering Group work to develop EWERS in the future.

It is agreed that a large part of this work will be carried out by the EWERS Steering Group as part
of the work in continuing the development of EWERS in the future.

Project Task Report submitted with final report and mounted on Web Site at
http://www.bfrc.org/save/PTR P3-T5.htm.

COMPLETE
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9 Appendix 1 - Dissemination Statement

The majority of the dissemination of the current SAVE EWERS project has been restricted to the
participating 8 countries.

Contacts have been sought with other countries (Portugal, France etc.) in an attempt to generate
interest in these countries. These have been largely unsuccessful to date. Some individuals in
other countries have shown interest but it has been difficult to generate real interest from
government or other organisations in the non-participating countries.

The location of interested country contacts has proved to be difficult and it has been ultimately
unsuccessful.

Despite this, there have been contacts with trade associations representing European window
manufacturers and dissemination has taken place with these organisations to try to inform other
countries. This dissemination continues and most of the major trade associations are aware of the
project and the progress to date.

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 other relevant countries) to be fully successful.

For all heating-dominated climates, the principles of the EWERS scheme developed can be
applied. This is the majority of the EU area (current and future).

For cooling-dominated climates, the principles of the EWERS scheme developed do not have the
same general application. Extending the principles to cooling-dominated climates has shown
considerable difficulty, this is mainly because the best way of improving energy response in cooling
dominated climates is to use mechanical shading devices.

This further dissemination and expansion will be a task of the EWERS Steering Group.

Robin Kent.
Project Manager
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10 Appendix 2 - Description of the EWERS system

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.

The EWERS rating is to be assessed for a given window system and window configuration
relevant to the specific country and climate zone. The rating is strictly valid only for that window
system and configuration.

The rating will be an easily understood single marking to be applied in the marketing and
promotion of the relative energy efficiency of the specified window design. The EWERS rating will
be useful to consumers as a comparator for all window configurations manufactured from that
window system.

The rating can be used in product literature and in product labelling.

At the present stage of development the rating is applicable for the heating season calculations
only.

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

The EWERS rating is not designed as an absolute measure of the energy balance of a specific
window configuration - this is the energy balance for the window design.

An additional (but secondary) 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 component
values to allow the calculation of absolute energy balances for specific windows and buildings. This
secondary objective requires full and accurate data to be used by building designers and
professional but this information is not needed nor will it be used by consumers.

Robin Kent.
Project Manager

Window system - A system of profiles, gaskets and glass that can be assembled to make a
window configuration.

Window configuration - An arrangement of profiles making up the finished window to a given
size.
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11 Appendix 3 - Customer’s view of EWERS

Customer decides to
purchase energy efficient
windows.

Y

Manufacturer/Salesman visits
customer.

y

'

Customer visits window shop.

Customer reads literature
from competing offers to
make choice.

'

Customer selects windows
on energy efficiency labels
and other information.

Y

Customer searches the
EFRC database for local
dealers and suppliers.

EFRC

National Database

v

vy

- Region Filters

Y

Customer selects the window
that best meets the total
purchasing requirements,

(including energy efficiency).

EWERS - SAVE Approval Process Diagram

Customer View
26/02/03
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12 Appendix 4 - Manufacturer’s view of EWERS

Window manufacturer
decides to have window
energy rated.

!

Initial trial simulation or test to
validate design.

Yes

Certification Agency reviews
simulations or tests and
Quality Management System.

!

Simulations or test results.

Yes

Quality Management System.

No —p{ Internal Action
Rectification
No > Action
Rectification
No > Action

y

Window manufacturer labels
window with EFRC rating and
product details.

!

Window manufacturer uses
EFRC assessment
information in product
literature.

L

Independent Agency gives
window manufacturer
approval for product range.

!

Independent Agency supplies
manufacturer and window
details to national database.

EWERS - SAVE Approval Process Diagram
Manufacturer View
26/02/03
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13 Appendix 5 - PEST Analysis for Window Energy Rating

Introduction of Energy Rating System for Windows and Doors.

POLITICAL

ECONOMIC

Commitments at Kyoto and similar agreements place
targets for CO, reductions.

Environmental legislation is gaining in volume and
coverage.

Current Building Regulations have very low demand
on proof of conformance to a very low requirement
for glazing. Potential increase in Building Regulations
demands for glazing performance will require

energy rating for validation.

Global movement towards energy rating, countries
such as USA, Canada, Australia and many others
moving in this direction.

Increasing political and legislative pressure on
energy utilities to support energy usage reductions.

Interest rates are dropping and homeowners will
have more money to invest in housing improvements.

Rating systems may allow glazing companies to
produce larger windows and to achieve higher
margins.

Consumers and specifiers realise that windows and
doors represent a 'cost' even after installation if
they have high energy losses.

Windows and doors market is becoming mature, the
last selling point was 'security' and 'energy efficiency
will be the next one.

Additional costs for certification and product are
feared by manufacturers because of price based
purchasing.

SOCIAL

TECHNOLOGICAL

Concern for the environment is gaining momentum
at all levels.

Lifestyle changes have resulted in a large building
requirement and this is a chance to reduce future
energy demands by installing energy efficient windows
and doors.

Consumer patterns of 'price-based' purchase
decisions may work against energy efficient
windows due to small on-cost.

Rating systems allow larger windows and more
‘open’ living.

Lack of consumer understanding of benefits may be
difficult to overcome.

All of the technology for energy efficient windows is
in place and currently being improved. Currently
available technologies allow at least a 3-fold
improvement on currently used technologies.

All of the technology for energy rating of windows is
in place and currently being improved.

Windows and doors are now the weak link in the
building envelope for energy efficiency.

Windows and doors are a technologically mature
product. Energy efficiency represents the next
technical challenge.
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14 Appendix 6 - SWOT Analysis for Window Energy Rating

Stakeholder Perspective of Energy Rating of Windows and Doors.

STRENGTHS

WEAKNESSES

The PEST analysis shows that the time is right for
the introduction of a windows energy rating system.

The technical aspects of the rating system are
relatively straightforward and based on solid work.

There are many current working models from around
the world to choose from and to develop.

The project has clear, non-political and non-partisan
aims.

The project team has a wide range of skills and
contacts in the area of building and energy.

There is an increasing focus on the usage and
abusage of energy throughout the world.

Stakeholder and target market diversity makes
communication difficult and perspectives vary greatly.

The time allowed to be self-funding is very short.
Energy rating of windows is not a legal requirement.

The time available to develop consumer/stakeholder
'pull’ for the system is short.

Benefits of energy efficient windows are seen to be
‘long-term' savings versus 'short-term' costs for
consumers.

OPPORTUNITIES

THREATS

This is an opportunity to reduce CO, emissions and
to assist in meeting the Kyoto targets.

Manufacturers will use energy ratings to sell windows
and also sell the rating system.

Grants may be available for installing energy
efficient glazing in certain countries

Demonstrably energy efficient windows will be the
‘Next Generation' of windows for the industry to sell.
These can be used to sell products to consumers who
already own simple 'double glazing'.

Opposition by manufacturers of inefficient windows
who do not want the exposure of an independent
rating scheme.

Opposition by manufacturers who sell on price and
do not want the 'extra expense' of rating products.
This is especially true if they feel vulnerable and
unable to increase the price of products to cover
any additional costs.

Opposition by people who see the scheme as
bringing order out of chaos and who prefer chaos.

Failure to achieve a scheme which satisfies the
basic quality control requirements.

Failure to develop a scheme which is economical
enough to become widespread.
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15 Appendix 7 - 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.

15.1 Endorsement labels

These labels offer essentially a ‘seal of approval’ that a product meets certain pre-specified criteria.
If the criteria is fulfilled the label will be granted for the product, otherwise not. Typical endorsement
labels are Eco-labels.

*
* Tk \fonme, AENOR

< 5
.E}o "9,% X
: Medio FNWR.OHP‘E*

A3
'q,l, Ambiente

European Union Nordic Countries Spain France
Figure 1: Endorsement labels

15.2 Comparative labels

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.

Energia ciciicay | " Energia Energy + Efficiency
lar YL

Manufacturer Logo
Model |ABG 123

wwwwww

-m =
B>
[RIAITITIN[G] i a
[D
USE THIS LABEL TOGOMPAREDIFFERENT MODES 1s >
A JONT STATE GOVERNMENT AND NOUSTRY PROGRAWL [E—

~|575

Fridge/Freezer | xe%%)
Refrigerator

Freezer
Storage Volume
Fresh Food 150L
JPME Frozen Food 125L
Noise 6208 A

Australia Brazil Columbia European Union
Figure 2: Comparative labels

15.3 Informative labels

Informative labels 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.
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Figure 3: Informative labels
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 there is 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, Ato G or 0 to 100. The Australian system rates windows both for
heating and cooling. The ratings used in UK and in Denmark rate windows on the basis of
minimising indoor heating.

Windows To Keep You Cool Windows To Keep You Warm

Murnlbzer OF § tors Indicative Improvernsnt™ [urnter Of Stoe Indicative Improvernsnt™
MIL 0 ML 0
* 12% * 9%
¥* % 24% * % 18%
*kk 36% ¥* Jk 27%
* K kX 48% % % dook 367
% %k k ok 60% * % * k% 45%

Figure 4: New Zealand winter rating Figure 5: New Zealand summer rating
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Figure 6: Australian rating
Heating Band: Where windows are required to keep heat in.
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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%tage Energy Codpe has required that Wﬂ,i‘lﬂ's Best
“U-factors for glazing and doors shall be Window Co.
determined, certified and labelled in accordance Miliennium 2000+ Casement
Vinyl-Clad Waod Frarma

with Standard 100-91 (NFRC Standard) by a Netional Fenestration Doubls Siazs » Argon Fll- Low E
certified independent agency licensed by the __Rating Gouncl_
| CERTIFIED |

National Fenestration Rating Council (NFRC).

. . . Eagrgy aﬂﬁi‘lﬂ will maaaan oan your @MI!EGIEMBQQ, momse and Iifl'l'l]‘!&
In 1995, NFRC turned its attention towards the « For mare Infarmation, call [manutacturer's ghone number] ar visit MFRC's

commercial building arena and in 1999 approved a wek aite st wan.nire.ory

new standard (NFRC 100-SB) to address site-built S st G L —
fenestration products. The new standard is e 32 74D v, B8 | = -3
designed to address products that are field glazed - .31 45 .60 3
or field assembled, including curtain wall and Mty sipbts bt thee e oo applats R proseres o cetaminig
window wall applications and sunroom and pondsions and specifi product szes

solarium systems. In addition, a revision was made

to the Product Certification Program to address the Figure 7: NFRC label, USA
specific needs of site-built products.

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.

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,
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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

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
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16 Appendix 8 - Power Point Presentation on the EWERS Project
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