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Abstract
Th e energy saving potential by upgrading windows in the Eu-
ropean existing housing stock is more than 400 TWh per year 
based on an average saving of 100 kWh/m2 window area. Th e 
saving potential is twice that fi gure if the windows were up-
graded to more energy effi  cient windows. 

Window energy rating helps the buyers to compare windows 
energy performance and transform the market towards more 
energy effi  cient windows. European Window Energy Rating 
System, EWERS, was a SAVE project with participants from 
eight countries. Th e project resulted in full implementation of 
a rating system in two countries and in pilot projects in two 
countries. Th ese four countries have diff erent rating methods.

In this paper we are going to present the Swedish pilot project 
supported by the Swedish Energy Agency and present the ener-
gy saving potential when the energy consumption of products 
that are not run with electricity is becoming visible.

Why energy rating of windows?
One of the most important aims of the world community is 
to reduce the consumption of energy with the associated re-
duction in CO2 emission; considered by many to be a vital 
perquisite of reducing the harmful eff ects of global warming. 
Ensuring that fenestration products are selected on the basis of 
optimizing their energy performance in their specifi c environ-
ment will have a signifi cant impact on achieving that goal. Th e 
accumulated additional energy loss through poorly selected 

fenestration products, over their lifetime, is truly enormous, 
and any steps that can help reduce that loss must be taken as 
soon as possible.

Th e drive to assess these products energy performance is 
even more important aft er the implementation of the European 
Building Energy Performance Directive. 

Between 2000 and 2003 we participated in a SAVE project 
titled European Window Energy Rating System, EWERS. Th e 
objective of this project with participants from eight coun-
tries was to develop and establish a window labelling and rat-
ing system. Aft er three years research by eight specialists and 
scientists, we agreed on a formula for calculation of windows 
energy balance that the rating could be based on. However, this 
formula gives diff erent results in Watts depending on climate. If 
the window installation zone is known and provided no shad-
ing is used, the window energy balance can be calculated. If 
the windows are sold across the country or exported, then the 
energy balance of window on the label will be misleading. Th e 
consumers can for example be misled when they compare an 
A rated window imported from a country with mild climate to 
a country with cold climate. 

Good marketing and tutorial skills are needed before con-
sumers can learn to identify the national energy balance of each 
window. Until then, consumer rating based on energy balance 
should be accompanied by a Health Warning:

‘valid only for the specifi c window confi guration specifi ed in 
the rating system and for climate zone xx’.

For cross border trading it would be benefi cial to have a uni-
form international labelling system, rather than separate na-
tional systems. Th e International Standards Organisation, ISO, 
is working on a harmonisation program for windows energy 
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performance. Some of the scientists that were involved in EW-
ERS are now working in this group. It will take many years be-
fore they agree on a standard for calculation of windows energy 
balance. An international approach faces many obstacles, in-
cluding the standardisation of testing protocols, the treatment 
of diff erent product designs, and assessment of solar shading 
and human behaviour. 

As all other ISO standards, this one will also be diffi  cult to 
understand for the consumers. Windows are diff erent from 
white goods and other electricity consuming products. Win-
dows are transparent and heat is transferred wintertime from 
the inside to the outside and summertime from the outside to 
the inside. Th e challenge is therefore to fi nd a simple, easy to 
understand and easy to compare rating system.

Existing European window energy rating systems 
Th e conclusions of the EWERS project were that a reliable and 
easy to understand rating system is needed. Four out of the 
eight countries that participated in EWERS decided to imple-
ment and evaluate window energy rating in their countries as 
a pilot project and exchange experiences.

UK
In the UK, the British government, Carbon trust and the glass 
and window industries supported the idea of energy rating of 
windows at an early stage (see fi gure 1). Once the project was 
fi nished, the rating system was fully implemented as it was de-
scribed in EWERS. A rating organisation was established, Brit-
ish Fenestration Rating Council, BFRC. 

All details about rating procedures etc are listed on their 
homepage www.bfrc.org. Th e label is the same as the one 
agreed within the EWERS project. 

Denmark
Th e Danish Energy Authority, Energistyrelsen, the glass indus-
try, the glaziers’ trade organisation and window manufacturer’s 
cooperation have entered into an agreement on the phasing-
out of traditional sealed units (U-value 3,0 W/m2K) and pro-
motion of energy effi  cient units. Th e defi nition of “Energy effi  -
cient sealed units” in Denmark is a double glazed unit with one 
low emissivity (LE) glass with a U-value of ≤1,8 W/m2. Con-
sequently, energy effi  cient sealed units have become standard 
products and a campaign to promote their sales and those of 
energy effi  cient window solutions has been launched.

Th e Danish trade organisations and the Danish Energy 
Authority signed a voluntary energy labelling agreement for 
windows for the period 2004 until 2006. Th e Danish Energy 
Authority gave the trade more or less free hands to design the 
Danish energy rating system and to implement it among their 
members. Th e results are therefore much diff erent from the 
outcomes from EWERS. Th e Danish Energy rating label dif-
fers very much from the labels used for electricity consuming 
products and from those used in the UK, Finland and Sweden. 
Th e label is a blue wave and the energy classifi cation consists of 
only three levels, A-C (see Figure 2).

An A-rated window has a frame confi guration U-value below 
0,18 W/m2K and an A rated sealed unit. A B-rated window has 
a frame confi guration U-value of 0,18 - ≤0,20 W/m2K and an A 
rated sealed unit. A C-rated window has a frame confi guration 
U-value of 0,20 - ≤0,22 W/m2K and an A rated sealed unit. 

1,8 is a rather high U-value for a Nordic country. Th e best 
available double glazing unit in the world market has a U-value 
of 1,1 W/m2K and a triple unit has 0,5 W/m2K.

Th e outcome of this “pilot” window and glass energy rating 
is under evaluation.

Finland
Finland introduced a pilot project with a slightly diff erent cal-
culation method for the energy balance. Th e label is the same 
as the one agreed within the EWERS project.

Th e project was supported by the Ministry of Trade and 
Industry, Ministry of the Environment, Finnish Real Estate 
Federation, Motiva (governmental) and the national testing 
institute VTT Building and Transport. Aft er two years pilot 
period (2003-2005) and evaluation, the energy rating is now 
fully implemented. One of the important outcomes of this pi-
lot study was: “Do not try to use the system to fi nd out actual 
energy consumption of a specifi c window of a house. Th is will 
lead to a such complicated system which does not help buyers 
to select windows. If buyers don’t understand the system they 
will not use it”.

Figure 1: UK label

Figure 2: Danish label
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Sweden
Despite a good window standard the approximate heat loss 
through windows is 35. Th e new Swedish building regulations 
that are valid from July 2006, set only a maximum level of ener-
gy demand per fl oor area for heating, cooling, lighting etc. Th e 
building regulations for existing buildings are only advisory 
and contain no limitations as far as energy use is concerned. 
Th e window selection is therefore very oft en a matter of com-
paring prices. Particularly the professional buyers tend to buy 
the cheapest windows as they represent the builder and not the 
tenant who will pay the heating- and electricity bill.

In January 2006, the Swedish Energy Agency signed a vol-
untary agreement with ten window manufacturers. Th e agree-
ment included a commitment to develop, rate, label and pro-
mote energy labelled windows during a two year period. Th e 
pilot project started offi  cially 2006 and will be evaluated in 
2008. However, the journey from ending of EWERS project 
until fi nding volunteers has been long and troublesome.

Th e methods that manufacturer’s use for marketing their 
windows is not very sophisticated. Between 25 – 40 per cent 
rebates are off ered on high tariff  prices. Very oft en low U-values 
are promised but in reality the low U-value is that of the glazing 
unit and not the U-value of the entire window.

Th e window manufacturers that until now successfully sold 
windows to customers that were happy to receive rebate and 
not asking questions, were very worried when they heard about 
our intentions to introduce window energy rating. Suddenly 
the windows energy performance would be transparent. Euro-
pean window manufacturer’s organisations contacted the Euro-
pean Commission already during the EWERS project protest-
ing against energy rating of windows. During the Swedish pilot 
project, one international window manufacturer, afraid of the 
energy declaration of their windows, stopped his Swedish pro-
ducer from participating in the pilot project. Th is shows that 
window energy rating and labelling is needed. Th e information 
will then be reliable, and lead to increased demand for best 
rated windows and hence reduce the energy consumption.

Th e window energy label is, as the energy labels on white 
goods, purely a marketing label. It communicates energy ef-
fi ciency in a very simple way. You don’t have to be an engineer 
to understand that item A is more energy effi  cient than item 
C. Th is part of the voluntary agreement, to use the same label 
as for white goods, was easy to accept by the participants. Th e 
diffi  cult part was the rating method. Among the ten licensed 
window manufacturers we had two from Finland and several 
from Germany. 

One parameter is common around the world, the U-value. 
Th e calculation method for U-value is regulated in ISO stand-
ard 10077-2 and the determination of a U-value for windows 
in laboratories in ISO standard 12567-1. Irrespectively of ori-
entation, climate, window confi guration etc, the U-value of 
a window, that is the heat transfer through a construction, is 
the same all over the world. We agreed then not to complicate 
things and to use the U-value as a rating method for windows. 
Th is was understood and appreciated by all parties. From the 
label shown in fi gure 3 you can see the rating levels set by the 
window manufacturers. Th e levels are surprisingly enough 
lower than the ones suggested by the project group.

Th e label shows only the U-value, the energy rate, the day-
light transmittance and the solar energy transmittance. It also 
shows the Swedish fl ag. Once the project becomes permanent, 
the idea is that all imported windows will have a new rating 
based on the Swedish conditions and will obtain a Swedish fl ag 
on the label. Th e label can be placed on each window or printed 
in brochures, presented on the web site etc. Th e label shown in 
Figure 4 will be glued on the casement and is very diffi  cult to 
remove. Th is label will make energy declaration of buildings 
much easier as the consultants will be able to easily identify the 
windows energy performance only by looking for the label.

Th e message to the consumers is that only labels with Swed-
ish fl ag have valid energy rating in Sweden. Imported windows 
can obtain Swedish label aft er the windows energy performance 
has been tested or calculated by the National Testing Institute. 

Th e project has a home page, www.energifonster.nu that con-
sumers and other buyers can visit, calculate their energy saving, 
download brochures on window energy rating and be linked to 
window manufacturers with rated windows. Seven months af-
ter the project start, we were approached by the biggest window 
manufacturer in Sweden who wanted to join the pilot project. 
Aft er voting we accepted to extend the project and open it for 
some all manufacturers that want to join in. 

Market transformation
Th ere are many ways of transforming a market towards more 
energy effi  cient products. Th e easiest and quickest is to give 
incentives such as energy grants for choosing energy effi  cient 
windows. However, this is also the most expensive one. Unless 
grants are not given over a long period of time, people continue 
to buy the cheapest windows when the grants are removed.

Energy rate U-value, W/m K

A 0,9

B 1,0

C 1,1

D 1,2

E 1,3

F 1,4

G 1,5

Figure 3: Swedish rating and label

Figure 4: Swedish window marking
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A second ways is by technology procurement, a long term 
method and suitable when the needed technology is not avail-
able on the market.

A third way, to change human behaviour through informa-
tion and advice, is also a long term solution.

A fourth ways is the one we are describing here: to make en-
ergy visible. Th e green, yellow and red arrows show that some 
products are more energy consuming than others.

In the UK, aft er a slow start, the amount of rated windows is 
accelerating (fi gure 5).

In Sweden a technology procurement for energy effi  cient 
windows was carried out in 1991 and 1995. Th e winning win-
dows had U-value of 0,8 W/m2K. Despite massive marketing 
eff orts by the Swedish Energy Agency, very few were installed. 
One of the main reasons, we believe, was the manufacturer’s at-
titude to change their production lines. Th e distributors found 
it diffi  cult to explain the benefi ts of energy effi  cient windows 
or even what U-value is.

In 2004 the Swedish government introduced a grant system 
for windows in one-family houses. Maximum 1100 euros are 
granted when installing windows with U-value of 1,2 or bet-
ter, for costs above 1100 euros. Th is incentive that now has 
been prolonged until 2008 stimulated production of windows 
with U-value 1,2 W/m2K and the availability of these increased 
rapidly. On the other hand, there was no ambition to develop 
windows with even better insulating properties.

In 2005 we hade several meetings with the Swedish window 
manufacturers. We informed them about our intentions to in-
troduce energy rating for window. Aft er the meetings, some 
manufacturers started to investigate the possibilities to improve 
their windows performance without expensive research and 
development. Today 11 manufacturers have joined the pilot 
project and rated their windows. However, many more have 
energy effi  cient windows in the rating range 0,9 – 1,5 W/m2K. 
Once the system becomes permanent, they will be qualifi ed to 
rate their windows. 

500 TWh in energy saving potential?
In Sweden, with a population of 9 million inhabitants, we iden-
tifi ed an energy saving potential from reduced heating demand 
of approximately 15 TWh per year. In addition, installation of 
cooling is increasing rapidly. All new non-residential buildings 
install cooling devices. Most of the one-family houses use their 
heat pumps during summer for cooling. Th e energy savings 
from cooling are not included in the estimated energy saving 
potential.

Th e energy saving potential in the rest of the European coun-
tries within the union (27), with the exception of Finland, must 
be higher per capita. A previous study carried by Fachinforma-
tionszentrum Karlsruhe, FIZ, for the European Commission, 
showed that 60 per cent of the dwellings in the 15 European 
countries were still single glazed. Now with 12 new member 

Figure 5: Energy rated windows in the UK

Energy efficient windows, units/U-value in W/m K

Year 0,9 1,0 1,1 1,2 Comments

2000 1 16 10 20
Technology procurement
1995

2004 1 11 11 23 Subsidies for U-value 1,2

2005 1 12 14 46 Subsidies continue

2006 7 9 23 62 Pilot project energy rating

Figure 6: Market transformation as a result of energy rating. 



PANEL 6. PRODUCTS AND APPLIANCES

 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT! 1351     

6,342 AVASOO

states with poor insulation standards, the energy saving poten-
tial with better insulated windows must be very high. A new 
study that covers both energy savings related to reduced heat 
losses wintertime and covers reduced cooling demand with en-
ergy effi  cient windows with solar control glasses is needed.

Until a new study including all 27 countries is available, we 
can calculate an energy saving potential based on the informa-
tion we have so far. Sweden, with a rather good window stand-
ard can save 9 TWh by replacing or upgrading the existing 
window stock. Th e Swedish population is 9 millions. Th e en-
ergy saving potential is accordingly one TWh per one million 
inhabitant. We are now approximately 500 millions in EU -27. 

By using the asumption above, in theory, a minimum of 
500 TWh can be saved with more energy effi  cient windows in 
Europe alone.

Cooling demand
Cooling is the most accelerating energy consumption area. En-
ergy effi  cient windows with solar control glasses can reduce 
the building heat loads from solar heat transfer by up to 70 per 
cent. Energy effi  cient windows have the potential of greatly re-
ducing space cooling energy use in both residential and com-
mercial buildings.

Window energy rating can be used as a tool to reduce cooling 
demand. Th e label includes information of glass heat transfer 
coeffi  cient. Th is information can be emphasized if we, during 

the pilot project, receive information that the presented infor-
mation is not clear enough.

Figure 8 shows that a higher awareness when designing win-
dows in a commercial or non-residential building, can reduce 
the cooling demand dramatically. Modern glasses with neu-
tral tint and with low emissivity coating provide solar shading 
sunny days and reduce heat losses during the heating season.

Conclusions
Windows are not quite as simple to select on the basis for their 
energy performance as refrigerators, pumps or automobiles. A 
credible, easy to understand and cost-eff ective window energy 
performance rating system can reduce the European energy 
consumption for heating by more than 400 TWh. 

Implementation of a reliable energy rating system that is easy 
to understand by consumers, quickly adopted by the manufac-
turers is urgently needed throughout Europe if the European 
CO2 emission reductions are to be met. Th e rating system must 
be monitored and controlled by independent bodies and have 
enough fi nancial strength for dissemination. Houses with pas-
sive heating and cooling have been built in at least 25 years. 
Simple and reliable solutions exist but they are not commonly 
used. Th e results are well documented but need to be known 
by many more.

Energy losses through 1 m
2
window Energy savings through 1 m

2
window

In Watts per 1 m
2
window In Watts per 1 m

2
window

Window U-value Upgrading Upgrading
In W/m2K from single from double

glazing glazing
Single glazed 400

Double 300 100

Triple 200 200 * 100 *

Triple with Low E
coating+argon 120 280 * 180 *

*another 5-12 % of heating costs can be reduced because possible lowering of indoor temperature due to
improved indoor comfort, no downdraught etc.

Figure 7: Energy saving per m2 window.

Solar Heat Transfer through 1 m
2
glass in Watt – Solar intensity 800 W

Glazing Watts/m2 Index

Single 688 100

Double 608 88

Triple 544 79

Triple with solar
Control Low E coating 200 29

Figure 8: Solar heat can be reduced by 71 %.



6,342 AVASOO

1352 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT!

PANEL 6. PRODUCTS AND APPLIANCES

References
Australian Greenhouse Offi  ce, AGO. Energy Research for the 

Building Code of Australia. Volume 1. 2000
Australian Window Council Inc (AWC). Th e Australian Win-

dow Energy Rating Scheme WERS. 
Canadian Standards Association and Canadian Window 

and Door Manufacturers’ Association. Information on 
window labelling. 

Danish Energy Agency and the energy rating element to 
Washington State Energy Code 1994, First Edition. April 
29, 1994. programme, www.energimarkning.dk, Depart-
ment of Construction and Land Use. 1994 Seattle Energy 
Code Supp

European Directive (2002/91/EC) on energy performance of 
buildings. European Commission DG-TREN. 

Hemmilä, Kari, VTT Building and Transport; Härkönen, 
Heikki, Motiva, Finland: Agreement of method and form 
of labelling. Establish how to set up European Energy 
Rating Council. 

Houses without heating system. EFEM architects, Gothen-
burg, University of Lund, Institution for Energy and 
Building Design. 

National Fenestration Rating Council. Program outline and 
NFRC 100-SB Guidelines.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


